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Introduction and Overview

Pierre-RichardAgénor, Alejandro Izquierdo,
and Henning Tarp Jensen
Unemployment reduction and poverty alleviation remain key objectives of

adjustment programs in developing countries. Yet, in many countries progress
in achieving these objectives has remained elusive. Part of the problem has not
doubt been faulty diagnostic and policy failures, but part of it has been the
lack of quantitative models that are detailed enough to inform policy decisions.
It is only in recent years that economists in academia and international devel-
opment institutions have begun to develop new policy tools aimed at better
understanding the channels through which adjustment policies affect the poor
and the unemployed. These tools have proved useful also to analyze the dynamic
trade-offs that poverty-reduction strategies may entail regarding the sequenc-
ing of policy reforms–particularly between short-term stabilization policies and
structural measures. For instance, large budgetary cuts may fall to a significant
extent on transfers to households and other types of social expenditure, thereby
worsening the plight of lower-income groups in the short term. At the same
time, these groups tend also to be the ones most adversely affected by rapid
inflation, credit rationing, and high interest rates. To the extent that fiscal
austerity leads to a durable reduction in inflation, greater access to credit by
private firms, and lower borrowing rates, the poor may benefit from government
spending cuts in the longer run. In designing poverty reduction strategies, it is
therefore important to carefully evaluate the net benefits that such trade-offs
entail.
Some of the recent attempts to develop applied macro models for poverty

and unemployment analysis have been met with little success. A key reason is
that some of these attempts entailed “recycling” models that were built for a
very different purpose. Under the false pretense of “simplicity,” some of the fun-
damental characteristics of developing countries (especially with respect to the
labor and credit markets) were ignored, and some of the most important chan-
nels through which macroeconomic policy affects the poor and the unemployed
were left out. As a result, they are also unable to address some of the key policy
issues (and trade-offs) that policymakers in these countries are faced with–
including, as discussed in subsequent chapters, those related to the allocation
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2 Introduction and Overview

of public investment. Although simplicity can be a virtue in an environment
where technical capacity is limited, it may entail significant costs. Factoring in
too much “simplicity” into the transmission process may render policy analysis
meaningless.
This book presents our own approach to this issue. In contrast to the al-

ternative approaches mentioned above, we used what we believe is the right
strategy in building macroeconomic models (whether applied or theoretical in
nature), which is to start from a set of questions to address and build a tractable
structural framework that pays justice to the complexity of the issues involved.
Specifically, it presents a quantitative macroeconomic framework that we and
several of our colleagues have developed in recent years for analyzing the im-
pact of policy and exogenous shocks on the labor market, poverty and income
distribution in low-income, highly-indebted countries, as well as middle-income
developing economies. This framework (baptized IMMPA, for Integrated Macro-
economic Model for Poverty Analysis) dwells on the extensive analytical and ap-
plied research conducted in academic and policy circles over the past two decades
on macroeconomic and structural adjustment issues in developing economies.
The approach underlying IMMPA, as discussed in detail in subsequent chap-

ters, differs from existing approaches in several dimensions. It emphasizes, first
and foremost, the role of labor market structure in the transmission of shocks to
the poor and the unemployed. At the same time, it accounts for the impact of
different components of government investment (on infrastructure, education,
and health) on the production process and the accumulation of physical and
human capital by the private sector. In the complete version of the model,
which provides an integrated treatment of the real and financial sides, firms’
borrowing needs (for both working capital and physical capital formation) are
related to bank lending–often the major source of finance for firms, in low-
and middle-income countries alike. The model therefore allows policy analysts
to study not only the impact of structural reforms (such as changes in tariffs
or the composition of public expenditure) on poverty and unemployment, but
also the effect of short-term stabilization policies (such as a cut in domestic
credit or a rise in policy interest rates) and exogenous financial shocks (such
as an outflow of private capital or a rise in world interest rates). The detailed
treatment of the labor market is particularly important to assess the poverty
reduction effects of adjustment programs, because the poor often generate their
main source of income from wages, and the latter depend on available employ-
ment opportunities. By distinguishing between rural and urban sectors (and
accounting for migration dynamics driven by relative wages), the evolution of
poverty and unemployment in urban and rural areas can be studied separately.
Within the range of tools used by development economists to provide quan-

titative policy assessments, IMMPA is closer in spirit to dynamic, financial com-
putable general equilibrium (FCGE) models. However, the IMMPA approach
differs from existing models in that class in important ways. The point of depar-
ture in our approach is the need to construct a framework that allows analysts to
provide appropriate answers to a variety of policy issues that developing coun-
tries are currently facing in designing pro-poor, pro-employment development
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strategies. For instance, how does resource reallocation induced by structural
policy shocks affect the composition of employment and poverty rates? To
maximize the impact of debt relief on the poor, should governments increase
lump-sum transfers to the poor, or invest in health, education, or infrastructure
capital? If so, by how much? Are there trade-offs between stabilization and
structural adjustment policies with respect to their impact on employment lev-
els and poverty, and if so within what time frame? What are the implications of
these potential trade-offs for the sequencing of policy reforms? Our fundamental
premise is that these questions can be addressed in a meaningful manner only
if the complexity of the labor market structure that often prevails in developing
countries is properly represented and if the channels through which government
expenditure affects the economy are adequately captured. To study some of
these policies, the linkages between the financial and the real sides that con-
dition the transmission process of macroeconomic and structural policy shocks
must also be properly accounted for.
Thus, the first important distinguishing feature of IMMPA is its detailed

specification of the labor market. Although it has long been recognized that
the structure of the labor market can have a major impact on the transmis-
sion of macroeconomic shocks and adjustment policies to economic activity,
employment, and relative prices (see Agénor (1996, 2004), Bigsten and Horton
(1998), and the World Bank (1995)), the treatment of this market in applied
policy models has focused on only a narrow set of its documented features–
such as an economy-wide rigid minimum wage. Except for a few exceptions
(see for instance Maechler and Roland-Host (1995, 1997), and Bodart and Le
Dem (1996)), insufficient attention has been paid to the macroeconomic impli-
cations of alternative sources of labor market segmentation, differences in wage
formation across various labor categories, inter-sectoral wage rigidity (as op-
posed to aggregate wage rigidity), and feedback effects between relative prices
and wage decisions by price-setting firms or trade unions. All of these features
have important implications for understanding the impact of policy and exoge-
nous shocks on employment and poverty in low- and middle-income developing
countries. Labor market segmentation, in particular, tends to restrict labor mo-
bility and can be associated with persistent wage differentials; these, in turn,
may prevent the reallocation of resources necessary to cope with external and
policy-induced shocks. Because, again, the poor in many countries generate a
significant fraction of their income from labor services, modeling these features
of the labor market is crucial for understanding the impact of pretty much any
type of shocks on poverty and employment in the short, medium, and long run.
The second important feature of IMMPA (in its most complete incarnation)

is the treatment of the financial system. In the “archetype” poor economy con-
sidered in Chapter 5, for instance, savers have access to only a limited range of
financial assets (essentially money and bank deposits, held both at home and
abroad) and commercial banks play a predominant role in the financial interme-
diation process. Specifically, firms are assumed to be unable to issue tradable
claims on their assets or future output. IMMPA also dwells on some of the
existing literature on FCGE models and the various channels that they have
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embedded: a portfolio structure that accounts for the impact of interest rates
on asset allocation decisions and capital flows (see for instance Robinson (1991),
Adam and Bevan (1998), Rosensweig and Taylor (1990), Thissen (1999, 2000),
and Thissen and Lensink (2001)), real balance effects on expenditure (as in
Easterly (1990)), and linkages between bank credit and the supply side through
working capital needs–as in Taylor (1983), Bourguignon, de Melo, and Suwa
(1991), Bourguignon, Branson, and de Melo (1992), Lewis (1992), and Fargeix
and Sadoulet (1994). In particular, existing IMMPA models explicitly incorpo-
rate the bank lending rate into the effective price of labor faced by firms (at
least in the urban sector) that must finance their working capital requirements
prior to the sale of output. This link turns out to be an important channel
through which the real and financial sectors interact. But IMMPA models de-
part from the specification adopted in many existing studies in two important
ways. First, a full stock treatment of portfolio decisions (as opposed to the
flow approach used in several studies) is generally provided within the context
of a Tobin-type asset demand system. Second, the role of balance sheet (or
net worth) effects in the determination of bank lending rates are captured, in
addition to funding costs, by explicitly modeling the “finance premium” along
the lines of recent research on credit market imperfections and the importance
of collateral, as discussed by Agénor and Aizenman (1998, 1999b), Bernanke,
Gertler, and Gilchrist (2000), Kiyotaki and Moore (1997), and Izquierdo (2000).
Finally, the IMMPA approach differs from existing studies by accounting

explicitly for the channels through which various types of public investment
outlays affect the economy. Economists and policymakers have long known that
different forms of public investment can have different effects on output and
employment, but the channels through which alternative forms of public spend-
ing operate have seldom been incorporated explicitly in applied macroeconomic
models used for development policy analysis. In most IMMPA models, invest-
ment in infrastructure (or, rather, the stock of public capital in infrastructure)
affects directly the level of production in the private sector–and thus the mar-
ginal productivity of primary factors employed in that sector–whereas public
investment in education has a direct impact on unskilled workers’ decision to
acquire skills. In addition, public capital in infrastructure exerts a complemen-
tarity effect on private investment, a feature that has been well documented in
the empirical literature on private capital formation in developing countries (see
Agénor and Montiel (1999)).
The book is organized as follows. Chapter 1 begins with an analytical

overview of models of segmented labor markets in developing countries. Af-
ter reviewing some of the salient characteristics of the labor market in these
countries, including institutions and regulations (such as minimum wages and
firing costs) that may lead to segmentation, a variety of models of wage for-
mation in the formal, urban sector are discussed. This chapter therefore sets
the stage for understanding why the labor market receives so much attention in
IMMPA. It also serves to introduce, and provide the analytical foundations, of
many of the labor market specifications used in the applied models presented in
the book.
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Chapter 2 provides an overview of some of the recent research on the macro-
economics of poverty reduction. It discusses some of the reasons why research
on the macroeconomic aspects of poverty may have been “distorted” by either a
relative neglect of the issue by macroeconomists (in both industrial and develop-
ing countries), or an excessive focus on the micro/measurement aspects (a key
problem for an institution like the World Bank). It then provides a review of the
transmission channels of macroeconomic policies to the poor, with a particular
focus on the role of the labor market. After presenting a two-household theo-
retical macro model aimed at analyzing the poverty and employment effects of
macroeconomic policies, it identifies various directions for future research. This
chapter is also important for understanding the motivation for proceeding with
full-blown empirical models like IMMPA: because of the complexity of the in-
teractions between poverty, unemployment and other macroeconomic variables,
small analytical models quickly reach their limits and recourse to numerical
techniques becomes essential for applied policy analysis.
Chapter 3 presents the “real only” version of IMMPA, dubbed Mini-IMMPA,

which excludes the financial side. While at the very core of IMMPA is an
emphasis between the real and financial sectors (as discussed earlier), “real
only” applications have proved fruitful in countries where the policy focus was
limited to labor market issues, or where the data requirements for building a full
IMMPA model were not fully met. Chapter 4 presents an application of Mini-
IMMPA to labor market policies in Morocco–a country where unemployment
has remained very high and poverty has increased in recent years. The policy
issues discussed include a cut in the minimum wage and a reduction in the
payroll tax on unskilled labor. This last experiment helps to illustrate the link
between labor market policies and tax reform.
Chapter 5 presents a prototype IMMPA model for low-income economies,

with the type of financial structure described earlier. In addition, the prototype
incorporates an adverse effect of external debt on private investment–the so-
called “debt-overhang” effect, which can result from various channels, such as
disincentive effects associated with a large external debt. Chapters 6 and 7 de-
velop IMMPA models for two large middle-income countries, Brazil and Turkey.
The Turkey model is the most sophisticated IMMPA framework at this stage,
given notably its detailed treatment of dollarization, and its explicit account of
the link between default risk on public debt, credibility, and expectations. Both
models are used to analyze the impact of a change in official interest rates, in
the case of Turkey with a focus on the labor market only, and in the case of
Brazil with a focus on poverty as well as unemployment.
Chapter 8 is a methodological contribution. IMMPA models are typically

based on a parsimonious production structure (rural, urban informal, urban
private formal, and urban public formal) and distinguish between a fairly small
number of representative households. As discussed in Chapter 5, data from a
household survey are classified into the categories of households contained in
the structural component of the model. Following a policy or exogenous shock,
real growth rates in per capita consumption and disposable income for all cat-
egories of households are obtained from the structural model, up to the end of
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the simulation horizon. These growth rates are applied separately to (dispos-
able) income and consumption expenditure for each household in the survey,
giving therefore a new vector of absolute income and consumption levels for
each individual in each category or group of households. Poverty and income
distribution indicators are then calculated with these new data, after updating
the initial poverty lines (using the price indexes generated by the structural
component of the model), to reflect changes in the price of the consumption
basket and purchasing power of income. Because changes in within-group dis-
tribution are ignored, these indicators reflect essentially changes across groups.
But this approach is open to the criticism that it does not account for hetero-
geneity among agents within groups and introduces only in a partial manner
the relevant changes that occur at the macro level as a result of shocks (most
importantly, changes in employment) to the micro component of the analysis.
At the same time, however, the nature of the practical gains entailed by drop-
ping the assumption of a stable within-group distribution and accounting fully
for heterogeneity at the micro level remain a matter of debate. Chapter 8 con-
tributes to this debate by comparing three approaches aimed at linking macro
and micro levels to analyze the poverty and distributional effects of policy and
exogenous shocks in applied general equilibrium models.
Although IMMPA models have already helped researchers and policymak-

ers address a number of important issues associated with adjustment policies
in low- and middle-income countries, a number of methodological issues re-
main to be addressed. Chapter 9 provides some directions for further research
on IMMPA models. Our list is far from exhaustive and dictated in part by
our own research interests and involvement in policy analysis. Areas that are
identified include the analysis of labor market structure and policies, the macro-
economics of foreign aid, public investment allocation and growth, methods for
linking macroeconomic models and household surveys, and endogenous sources
of growth (through, for instance, learning by doing). We conclude with an
emphasis on data collection (particularly on financial flows) and econometric
estimation of key behavioral parameters.

• • •

This book is the product of many years of research conducted initially at the
World Bank. Much of this research was led by Pierre-Richard Agénor while he
was at the World Bank. But from its very inception, many others outside the
Bank contributed to the research agenda on IMMPA. Moreover, much thinking
continued subsequently in other institutions with which the editors became affil-
iated (Pierre-Richard Agénor at the University of Manchester and the Centre for
Growth and Business Cycle Research, Henning Tarp Jensen at the University
of Copenhagen, and Alejandro Izquierdo at the Inter-American Development
Bank). We also owe a great debt of gratitude to other authors in this volume,
who have dedicated so much time and effort to this agenda. Without their com-
mitment and involvement, we would not have been able to produce a volume as
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rich as this one. But our most important debt is to Zia Qureshi at the World
Bank. Without his support, this work would never have come to light. At a
time when most of the discussion at the World Bank was about rehashing or
recycling existing macroeconomic models, he encouraged us to take the “hard
road” and develop fresh thinking on macroeconomic policy tools for poverty and
unemployment analysis. His constant encouragement was an important source
of motivation for all of us.
Finally, we dedicate this volume to all the men and women who have chosen

to devote their lives to improving the plight of the poor and the unemployed in
the developing world. Our hope is that this volume will contribute, if only in a
small way, to addressing this most important challenge of our times.



Chapter 1

The Analytics
of Segmented Labor
Markets

Pierre-Richard Agénor
A pervasive feature of urban labor markets in developing countries is segmen-

tation, that is, a situation where observationally identical workers (or workers
with similar productive abilities) receive different wages depending on their sec-
tor of employment. Workers in one segment of the market may be prevented
from having access to jobs in another segment where similar qualifications are
required, even if wages are fully flexible. As a result, equilibrium of the labor
market is often characterized by job rationing in one segment of the market, de-
spite the fact that workers able and willing to take these jobs at the going wage
are unemployed (or underemployed) in another segment. In such conditions, the
distinction between voluntary and involuntary unemployment (a much debated
issue in the past by economists in industrial countries) lacks meaning.
There is an extensive literature in development economics focusing on labor

market segmentation, with early observers (most notably Mazumdar (1983))
emphasizing restrictions on occupational mobility induced by institutional bar-
riers. However, much of this literature is descriptive in nature, and only recently
have macroeconomists begun to systematically incorporate various sources of
segmentation into formal models, both theoretical and applied. This chapter
contributes to this agenda by providing an analytical overview of models of seg-
mented labor markets in developing countries. Section II reviews some of the
salient characteristics of the labor market in these countries, including institu-
tions and regulations (such as minimum wages and firing costs) that may lead
to segmentation.1 Section III argues that the Harris-Todaro model, initially
developed to explain rural-urban migration, is a useful framework for analyzing

1 I do not address in this chapter what determines labor market regulations themselves, in

1
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the implications for employment and wage formation of imperfect labor mobility
between the formal and informal sectors in urban areas. A partial equilibrium
analysis of the impact of a demand shock in the formal economy is used to
illustrate the predictions of the model, compared to the benchmark case of per-
fect mobility and full wage flexibility in both sectors. Section IV discusses a
variety of formal models of wage formation in the urban sector, including those
based on efficiency wages, trade union behavior, bilateral bargaining, job search,
and adverse selection. Throughout the discussion, the emphasis is on the de-
termination of skilled wages, although some of these models could be equally
relevant to understand wage formation for the unskilled. Section V presents a
two-sector model with segmented labor markets that emphasizes shirking be-
havior and the role of unemployment as a “discipline device,” as emphasized
early on by Shapiro and Stiglitz (1984).The model is used to examine the im-
pact of an increase in the minimum wage on open unemployment. Section V
offers concluding remarks and identifies some perspectives for future research
on the economics of segmented labor markets.

1.1 Overview of Labor Markets

In order to set the stage for the rest of the analysis, this section provides an
overview of the economic, institutional, and regulatory features of labor mar-
kets in developing countries. This review is not exhaustive; rather, it focuses
on those characteristics that are most relevant for understanding the sources
of labor market segmentation in these countries. The discussion begins by de-
scribing some of the most salient structural features of the labor market in a
developing-country setting and the composition of employment. Attention then
turns to labor market institutions and regulations, in particular minimum wage
laws, hiring and firing regulations, nonwage labor costs and unemployment ben-
efit schemes, indexation practices, and wage bargaining mechanisms. Recent
evidence on unemployment is also discussed. A key aspect of the analysis is
the attention paid to the influence of government regulations regarding pay and
other employment conditions–such as regulations related to job security and
nonwage labor costs–on different segments of the labor market.

1.1.1 Basic Structure

Labor markets in developing countries differ in important ways from those in
industrial countries. Key structural differences are the importance of the agri-
cultural sector in economic activity (which tends to impart a marked seasonal
pattern to employment), the importance of self-employment, and irregular work
activities. These differences imply that standard labor market concepts used in
the industrial world (such as employment and unemployment) do not necessarily
have the same meaning and must be interpreted with care.

particular the role of political considerations. See Saint-Paul (2002) for a discussion of some
of the issues involved, albeit in a different context.
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Development economists typically distinguish three sectors in the labor mar-
ket in developing countries (see Rosenzweig (1988)). The first is the rural sector,
which is often characterized by a large share of self-employed persons and un-
paid family workers. The second is the informal urban sector, which emerged
largely as a result of accelerated rural-urban migration and the labor surplus
that it generated in the cities. This sector is characterized by self-employed
individuals with limited skill levels (such as small traders, street vendors, taxi
drivers, tailors, carpenters, and bricklayers) or small privately-owned enterprises
with limited access to credit markets and producing mainly services and other
nontradables. Activities in this sector rely mostly on the provision of labor ser-
vices by owners and their families, but occasionally also on paid labor without
formal employment contracts. Job insecurity is pervasive, underemployment (as
a result of low labor productivity) is high, wages are highly flexible, and workers
get very few benefits from their employers. Legal minimum wage laws do not
apply or are not enforced, and labor unions play a very limited role. Wages
are typically much lower than those offered in the formal sector, often below
legislated minimum wage levels. In Turkey, for instance, according to calcula-
tions made by Tansel (2000, pp. 15-16) based on household survey data, male
workers in the formal sector earn on average 35 percent more than their coun-
terparts in the informal sector; for women, the differential is about 80 percent.
Similar figures are suggested by Tunali (2003). However, surveys also suggest
that in some countries earnings of some categories of self-employed workers in
the informal sector compare favorably with wage earners in the formal sector,
often being significantly higher than the minimum wage (see below).
The third segment of the labor market is the formal urban sector, consisting

of medium and large enterprises (including state-owned firms) producing both
tradable and nontradable goods, and using workers with a wide range of skills.
Firms tend to hire workers (at least the more qualified ones) on the basis of
formal contracts. Workers and employers are subject to various labor market
regulations; employers, in particular, must provide a variety of benefits (such as
pension, health insurance, and relative job security) to their workers.2 Labor
unions and productivity considerations often play an important role in the de-
termination of wages, and legal minimum wage laws exist–albeit enforced with
varying intensity across professional occupations and across countries.
Since the concept of the informal sector first appeared in the literature (ap-

parently in a report on Kenya prepared by the International Labor Organization
in the early 1970s), a variety of criteria have been employed in the development
literature to measure it. These criteria include establishment size, type of em-
ployment (notably the ratio of self-employed workers to the labor force as a
whole), technological or capital level of firms, income level and legal status (or
the degree of coverage under existing labor regulations). In practice, some of
these criteria have tended to overlap. Nowadays, the notion of informality is
being used to refer to conditions under which transactions are carried out, that

2 In some countries, the formal sector is not entirely confined to urban areas; wage earners
bound by explicit contracts may also be employed in agriculture.
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is, to the fact that the activities being encompassed are unregulated.3

The relative size of the informal sector varies across countries as a result of
the costs of formality, which can be divided into costs of accessing the formal
sector (such as those incurred to register a small firm) and costs of remaining in
the formal sector, such as taxes, compliance with labor regulations (that is, non-
wage benefits, social security, hiring and firing compensation), and bureaucratic
requirements (see Braun and Loayza (1994)). A further distinction between
an “easy-entry” informal sector, and an “upper-tier” informal sector was pro-
posed by Fields (1990) to account for the heterogeneity of informal activities.
Earnings in some of the upper-tier activities (comprising small-scale and micro
enterprises, and may be more capital intensive and with more educated workers
than in the lower-tier) with earnings that can be significantly higher than in the
lower-tier sector and may compare favorably with some low-level occupations
in the formal sector.4 Earnings and employment may also be more pro-cyclical.
Workers may, however, face barriers to entry in the upper-tier segment of the
informal sector, as a result, for instance, of financial capital requirements.

1.1.2 Composition of Employment

In many developing countries, agriculture still employs a large share of the labor
force in rural areas. Despite a sharp expansion in many cases, the “modern”
(or urban) sector continues to provide limited employment opportunities. By
contrast, the share of informal sector employment in total urban employment
is sizable in many developing countries–particularly in the Middle East, sub-
Saharan Africa, and some parts of Asia–and may vary from anywhere between
30 and 70 percent (see International Labor Organization (2005)). Most esti-
mates are derived from labor force surveys and, less frequently, general censuses
of population. The definition of the informal sector used in arriving at these
estimates is generally based on firm size; firms employing five or fewer workers
are often classified as informal. Workers in certain occupational categories–
typically, self-employed workers (excluding professionals or those with higher
levels of education) and unpaid family workers–are also generally classified as
informal.5 Indeed, a large proportion of employment in nonagricultural sectors
is found in micro enterprises and small firms. As a result, formal sector firms
account for only a small fraction of all enterprises in manufacturing, and formal
sector employment is often in the public sector. Even in upper middle-income

3See Charmes (1990) and Blunch et al. (2001) for a discussion of changes over time in the
definition of the informal sector. The role of labor market legislation in the distinction between
formal and informal labor markets was emphasized in early contributions by Mazumdar (1983)
and Kannappan (1985).

4 See for instance Yamada (1996) for the case of Peru. Blunch et al. (2001) also proposed
a disaggregation of the informal sector between non-wage employment (which comprises the
self-employed and those working in family businesses) and wage employment (which includes
both regular and casual workers).

5For instance, PREALC (the International Labor Organization’s regional program for em-
ployment for Latin America) has adopted the following definition: ”The informal labor market
consists of those persons who develop activities for self-employment, those who work in small
firms and those who provide low-productivity personal services.”
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developing countries, the informal sector continues to account for a sizable part
of total urban employment.
Because of the importance of the rural and urban informal sectors, the pro-

portion of wage earners in total employment in developing countries tends to
be much lower than in the industrial world, although large variations exist
across countries and regions. Wage employment tends to be particularly low in
sub-Saharan Africa. In many developing countries, public sector employment
accounts for a large share of wage employment and the formal sector workforce.

1.1.3 Public Sector Pay and Employment

The public sector (including both employment in parastatal enterprises and reg-
ular government services) is often the dominant employer of educated labor. At
the same time, the distribution of public sector employment across different lev-
els of government (central and local) and public enterprises varies substantially
across countries and regions. In part, this is related to the degree of centraliza-
tion of power and the degree of government involvement in “strategic” indus-
tries. Employment in the public sector tends to increase not only in response
to growing demand for public services (such as education and health) but also
partly in response to adverse conditions in private labor markets–sometimes
giving governments the role of “employer of last resort.” This counter-cyclical
role, however, may lead to fiscal instability, because recessions also hamper the
ability of the government to raise resources.
Public sector employment may provide a variety of benefits that help attract

workers: relative job security and sometimes less than complete enforcement
of performance standards, nonwage entitlements (such as subsidized housing),
enhanced social status, and opportunities for moonlighting and rent-earning
offered by some government positions (see Gelb, Knight, and Sabot (1991)).
Relatively high public sector wages can be justified in the presence of adverse
selection and moral hazard problems. They may help attract more qualified or
more productive workers, thereby mitigating some of the potentially adverse ef-
fects associated with public sector employment (such as the incentive to engage
in rent-seeking activities) noted earlier. At the same time, however, the com-
bination of attractive public sector jobs and government hiring policies may be
an important source of “wait” unemployment, particularly among the skilled.
Public sector employment may also be inefficient and unproductive, and the
cost in terms of foregone income may be high.
Government wage and employment decisions are often determined more by

political considerations than conventional economic considerations (see Nelson
(1994)). When faced with budgetary pressures, it is easier politically for gov-
ernments to cut investment outlays or maintenance expenditure than to fire
public sector workers. An unstable political climate may lead to increases in
employment or higher wages to attract followers (prior to elections, in partic-
ipatory democracies) or to retain them (by rewarding key followers). Because
the government’s primary constituency is often the urban labor force (of which
it employs a large share), it tends to legislate in its favor–say, by raising the
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minimum wage at a faster rate than food prices or the overall cost-of-living
index.

Government pay and employment policies affect private labor markets through
a variety of channels. In many countries, public sector wages and salaries in ad-
ministration are low in comparison with private sector salaries, thereby making
it difficult to attract and retain qualified workers. In turn, low public sector
wages and salaries are often a budgetary consequence of “overemployment” in
government. Public sector employment may have a limited effect on market
wages when labor is hired at wages below market rates (possibly in exchange
for job security). At the same time, however, wage increases in the public sector
may exert a “leadership effect” on wage setting in the private sector. In coun-
tries like Morocco and Turkey for instance, this signaling role seems to be quite
pronounced; wage increases in the regulated manufacturing sector appear to be
highly correlated with wage movements in the public sector (see Chapter 4 and
Tunali (2003)).

In general, data on public-private pay differentials are difficult to interpret,
for a variety of reasons (see Stevenson (1992)). In addition to base pay, com-
pensation packages often include bonuses and nonwage compensation (such as
subsidized housing, insurance, and other benefits, as noted earlier), which are
normally not captured by the wage data. Because of the difficulties involved
in controlling for differences in education and the composition of skills, most
studies do not weight wages by skill categories–making comparisons of average
wages difficult to interpret. In some countries, there are also important differ-
ences between the compensation packages of government employees and those
of workers in state enterprises or local government.

1.1.4 Labor Market Institutions and Regulations

Allocation of the work force and wage formation depend critically on labor
market institutions and government regulations. As indicated earlier, trade
union activity and minimum wage laws may represent important sources of
labor market segmentation. These and other institutional features of the labor
market–such as wage indexation and labor tenure laws–have been blamed for
pushing labor costs above market-determined levels, for contributing to large
differentials between wages and the marginal product of labor (particularly in
urban areas), and for limiting the ability of firms to adjust production patterns
to changes in relative prices, factor supply, and aggregate demand conditions.

In what follows the main features of labor market institutions and regulations
in developing countries are briefly described. I begin by examining minimum
wage laws, and then consider hiring and firing regulations, nonwage labor costs
and unemployment benefits, indexation practices, and bargaining structures.
The next sections will analyze in the context of formal models the implications
of several of these features for the functioning of the labor market and the degree
of segmentation.
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Minimum Wage Laws

The effects of minimum wages on the labor market depend on both the degree
to which the legislation is enforced and the frequency at which they are adjusted
(the latter often at the government’s discretion). In most developing countries,
enforcement of minimum wage laws is typically lax, although often less so in
public sector enterprises (compared to private enterprises), as a result of “soft”
budget constraints (or implicit government guarantees). In an inflationary en-
vironment, the real minimum wage can fall to very low levels if it is adjusted
only infrequently. In such conditions, the minimum wage may not operate as a
binding constraint. Excessively high minimum wages (relative to the marginal
product of labor) in the presence of lax enforcement provides incentives to evade
the law and operate partly illegally, or to entirely shift activities to the informal
economy–in a manner very similar to a tightening of job security provisions,
as discussed later. They may also lead firms to rely more on casual labor, with
possibly adverse effects on productivity.
The lack of effectiveness of minimum wage policies can be inferred from data

on real minimum wages (compared to average wages) and the actual proportion
of workers earning the minimum wage or above. In many countries, a substantial
number of workers (even in large-scale enterprises) still earn less than the min-
imum wage, and minimum wages can be up to less than half the average wage.
One reason for this in some cases is that high unemployment has led govern-
ments to allow employers some flexibility in hiring workers on a temporary and
apprenticeship basis at wages below the minimum rate. Nevertheless, there is
some evidence suggesting that the role of minimum wages can be significant. In
several countries, private firms in the regulated sector pay wages near or above
the minimum, suggesting that the minimum wage may play the role of a “wage
floor” in the formal sector labor market. There is also evidence suggesting that
wages of unskilled workers in the formal sector tend to shift concomitantly with
changes in the minimum wage. Thus, although minimum wages are not binding
in a strict sense, changes in minimum wages may still have a significant causal
effect on average wages.
Declines in real minimum wages may be large enough to erode the distortions

induced by excessively high levels initially. However, despite this decline, the
ratio of the minimum wage to unskilled labor wages–a more relevant indicator
of the effect of minimum wages on the labor market–may not fall to a significant
degree. Bell (1997), for instance, estimated the impact of minimum wages on
the demand for skilled and unskilled labor in the formal manufacturing sector in
Mexico and Colombia. At the end of the 1980s, the minimum wage stood at just
31 percent of the average unskilled manufacturing wage in Mexico, and roughly
53 percent of the average unskilled wage in Colombia. Bell found substantial
adverse employment effects of minimum wages in Colombia, with substantially
larger effects for unskilled labor as opposed to skilled labor. She attributed the
lack of evidence on negative employment effects in the case of Mexico to the
relationship between the legally imposed minimum wage and the distribution
of average unskilled wages across firms. She found that the minimum wage is
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very far to the left in the Mexico distribution and much closer to the mean in
the Colombia distribution. Thus, minimum wages appeared ineffective in the
formal manufacturing sector in Mexico and effective in Colombia.6

Other evidence on the impact of minimum wages on unemployment is also
mixed. Lustig and McLeod (1997) examined (using cross-section regression tech-
niques) the effect of changes in statutory minimum wages on unemployment in a
group of 22 developing countries, controlling at the same time for various other
variables–such as per capita income growth, inflation, changes in the terms of
trade, and the share of the labor force in agriculture.7 They found that high
minimum wages tend to be associated with high unemployment: a 10 percent
increase in real minimum wages raises unemployment by 0.5 to 1 percentage
point. They attribute this effect to the negative impact of the wage increase on
the demand for unskilled labor. In one of the few studies (in addition to Bell
(1997)) that uses micro-level data to examine the impact of minimum wages
on employment in developing countries, Alatas and Cameron (2003) examined
the experience of the Philippines during the period 1990-96. They found some
evidence of a negative employment effect of higher minimum wages for small
domestic firms, but no employment for large firms, either domestic or foreign.

Hiring and Firing Regulations

Legislation on hiring, firing and regulation of working time is aimed at pro-
viding protection to workers engaged in a contractual employment relationship.
Although the exact nature of regulations varies considerably across countries,
many developing nations provide extensive employment protection to workers
in the formal sector, such as restrictions on firms’ ability to lay off workers with-
out “proper” justification or reason (the definition of “proper” sometimes being
very narrow and subject to false claims), the requirement of long notification
periods prior to dismissal, generous severance arrangements that must be borne
by firms, and administrative procedures that delay or prevent layoffs and plant
closures. In some countries, employers must pay several months’ wages as a
minimum severance pay to workers dismissed with “just cause” (major miscon-
duct). In the absence of “just cause”, the severance payment often rises (by
a multiple of the daily or monthly wage) for each year on the job. In others,
if a worker quits voluntarily or is dismissed with “just cause”, the employer
must pay compensation equivalent to a fraction of the worker’s monthly salary
per year of service. If dismissal is deemed “without just cause,” there can be
an additional severance payment of several months’ salary if the employee has
less than a certain number of years of service, or one month’s salary per year of
service (up to a maximum) if the employee has more than the minimum number

6Of course, it is also possible that in Mexico changes in the minimum wage affected other
sectors.

7The sample includes 5 Asian (India, Indonesia, the Philippines, Sri Lanka, and Thailand),
13 Latin American (Argentina, Bolivia, Brazil, Colombia, Costa Rica, Guatemala, Honduras,
Mexico, Panama, Paraguay, Peru, Uruguay, and Venezuela), and 4 African countries (Ghana,
Mauritius, Morocco, and Tunisia).
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of years of service.8

Empirical studies of the impact of job security regulations on employment
in developing countries are scarce. Restrictions on layoffs in the formal sector
often make firing redundant (or unproductive) workers difficult. Although in
practice enforcement is not uniform across sectors and skill categories, regulating
the workplace with severe restrictions on firing and generous severance pay
may have a perverse effect on hiring: more stringent job security provisions
may increase the duration of unemployment, often as a result of a decline in
hiring rates (resulting from the fear of incurring expensive dismissal costs in the
future). Job protection may therefore reduce both job destruction and creation,
as argued by Bertola (1990)). By implication, the net impact of firing costs
on unemployment is (in theory at least) ambiguous. For instance, Hopenhayn
and Rogerson (1993) examined the consequences of job protection in a general
equilibrium framework in which firms are subject to idiosyncratic productivity
shocks and a continuum of identical consumers choose their labor supply and
consumption. In their model, a rise in firing costs (which are redistributed to
consumers in the form of lump-sum transfers) corresponds to a distortion that
decreases the returns of labor, leading to a fall in labor supply and eventually
to a drop in employment. The model predicts that more stringent employment
protection has an ambiguous impact on the level of overall employment, because
it reduces both job creation and destruction.
Recent evidence on the impact of job security provisions on employment

in developing countries is rather mixed.9 In Latin America for instance, job
turnover rates (that is, the sum of job creation and destruction rates) appear
to be quite high in the manufacturing sector, ranging from 15 to 30 percent
depending on the country (IADB, 2003, p. 48). Put differently, up to about
one in every three jobs is created or destroyed in any given year. However,
at the same time, changes in net employment rates (the difference between
job creation and destruction rates) tend to be significantly smaller than total
job turnover.10 This evidence is thus partly consistent with the theoretical
predictions highlighted earlier.
The evidence also suggests that, in some countries, high firing costs for

permanent employees increased firms’ incentives to hire workers on temporary
contracts. In India for instance, legislation was passed in the mid-1970s making
it illegal for a firm with more than 100 employees to lay off workers without the
authorization of the state governor. Regulations such as these have encouraged

8See Cox Edwards (1997) and Heckman and Pages (2003) for data on redundancy payments
(measured in terms of days’ salary for each year worked) that employers are required to make
in Latin America.

9Addison and Teixeira (2001) survey the literature on the effects of job security provisions
on employment and unemployment rates in industrial countries and found it to be largely in-
conclusive. in their own research on severance pay (Addison and Teixeira (2003), they found
some evidence supporting the view that severance pay tends to increase overall unemploy-
ment, but much weaker support for other possible effects on long-term unemployment, the
employment-population ratio, and the labor force participation rate.
10High turnover rates appear to characterize only workers with low human capital and low

wages.
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the use of casual labor and subcontracting (see Besley and Burgess (2002)). In
Zimbabwe, job security regulations had an equally adverse effect on the demand
for labor in the manufacturing sector (Fallon and Lucas (1993)). Montenegro
and Pagés (2003) also found that in Chile job security provisions to be non
neutral across age and skill groups. They argued that these provisions reduced
youth and unskilled employment rates in total employment. Kugler (2004) stud-
ied the impact on open unemployment of the Colombian labor market reform of
1990, which reduced severance payments, widened the definition of “just cause”
for dismissals, extended the use of temporary contracts, and eased advance no-
tice requirements for mass layoffs. The reform, thus, lowered firing costs for
firms in the formal sector substantially, although it had little effect on informal
sector firms (which did not comply with the legislation in the first place). Using
household survey data, and informal sector firms as a “control” group, she es-
timated that the reform contributed to 10 percent of the subsequent reduction
in unemployment.

Heckman and Pagés (2000) estimated that, in Latin America, a 10-percentage
point increase in social security contributions reduces the overall employment-
to-population rate by 1.7 percentage points. Botero et al. (2004) found that
Latin America and the Caribbean is the region with the most protected job
security in the world.11 Heckman and Pagés (2000) provide an alternative mea-
sure of job security that takes into account the monetary transfer that by law
a firm has to pay to a worker on dismissal. The measure includes advance no-
tice, severance pay, and mandatory contributions to individual savings accounts.
They found that the average cost of job security in Latin America is significantly
higher (by a factor of three) than in developed countries. Both studies also find
that the degree of job security is inversely related to income levels, which is itself
related to the presence of a state-run unemployment insurance system. Thus,
in poorer countries where a public unemployment insurance scheme does not
exist, mandatory job security provisions appear to be used to provide a form of
partial insurance against adverse conditions in the job market.

Other studies, however, did not prove conclusive. The study of Brazil, for
instance, by Paes de Barros and Corseuil (2001) found no evidence of a statis-
tically significant effect of job security provisions on employment. Downes et
al. (2003) found that labor market regulations in English-speaking Caribbean
countries had only a limited impact on employment creation; output growth
was the key factor. Thus, whether or not reducing firing costs would help to
reduce unemployment by enhancing labor market flexibility (through increased
worker turnover into and out of the pool of the unemployed), as advocated by
some, is an open question.

11The job security index compiled by Botero et al. (2004) is a normalized sum of the
following four dimensions of protection: a) whether employment at will is allowed and whether
termination for economic reasons is considered a fair cause for dismissal; b) procedures that an
employer must follow and approvals it must seek prior to individual or collective dismissals;
c) advance notice and severance payments; and d ) whether job security is enshrined in a
country’s constitution.
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Nonwage Labor Costs and Unemployment Benefits

Nonwage labor costs include social security contributions and nonwage benefits,
such as housing, health care, pensions, subsidized transportation and meals, and
family allowances. Their importance varies substantially across countries and
there is little systematic evidence on their effect on labor market outcomes in
developing countries. In one of the few studies available, Heckman and Pagés
(2000) found that, in Latin America, part of the cost of non-wage benefits
(namely, social security contributions, and mandatory benefits such as paid
vacation, maternity leave, health benefits, pensions, and work insurance) is
passed on to workers in the form of lower wages.
Unemployment benefit schemes exist in only a small number of developing

countries.12 Financing of these schemes is usually shared between employers
and employees.13 The relative contribution of employers is often in the form
of a flat payroll tax and is usually substantially higher than employees’ contri-
bution. Although net replacement rates are often the same between industrial
and developing countries, there are several important differences in the design
of these schemes. In particular, the potential duration of benefits is generally
shorter in schemes implemented in developing countries, waiting periods are
more likely, and government workers are rarely covered.
It has been argued that unemployment insurance may act as a disincentive

to search for (or accept) employment, and that they may encourage individ-
uals to enter the labor force for the sole purpose of collecting unemployment
benefits. By raising incentives to extend job search (or equivalently by reducing
the intensity of job search effort), overly generous unemployment insurance may
therefore increase both the level and duration of unemployment. In addition,
unemployment insurance schemes, to the extent that they benefit low-skilled
workers more, may serve as an income insurance substitute for human capital
acquisition (see Dellas (1997)). By reducing incentives to accumulate human
capital, they may lead to an increased supply of low-skilled workers and to
higher unemployment among them. Moreover, by reducing precautionary sav-
ings, an adverse and possibly permanent growth effect may also result.
However, unemployment insurance may also have positive effects by encour-

aging long-term labor force participation and favoring regular, as opposed to
marginal or casual, employment (Atkinson and Micklewright (1991)). There
is consequently an “optimal” level of unemployment insurance, as argued by
Hopenhayn and Nicolini (1997) and Acemoglu and Shimer (1999), which bal-
ances positive and negative effects.14 Because of limited data on variables such

12As noted earlier, the absence of an unemployment benefit scheme is often viewed as a key
reason why severance pay upon dismissal is quite generous.
13 See Inter-American Development Bank (2003, Chapter 8) for a review of current features

of unemployment benefit systems in Latin America and the Caribbean.
14 In contrast to Hopenhayn and Nicolini (1997) and Acemoglu and Shimer (1999), Young

(2004) found that unemployment insurance may have unambiguously negative output and
welfare effects. The key reason in his model (which treats both interest rates and capital
accumulation as endogenous, unlike the previous studies) is that by affecting labor supply,
unemployment insurance also affects the marginal productivity of capital and the precaution-
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as the duration of unemployment benefits in developing countries, it has proved
difficult to test alternative views on these issues. The elasticity of unemploy-
ment with respect to replacement rates (benefits before taxes as a percentage
of previous earnings) may be relatively low; but whether high unemployment
benefits tend to increase open unemployment remains an open issue.

Indexation Practices

The traditional economic rationale for indexation of wages to prices is that
a high degree of real wage rigidity helps to insulate output and employment
from monetary (aggregate demand) shocks, although not from real (supply)
shocks.15 However, a high degree of wage indexing in specific production sectors
(such as the nontradables sector) may also distort the signaling effect of policy-
induced changes in relative prices (such as a nominal devaluation) and may
hamper the reallocation of resources. In addition, wage contracts indexed on
past inflation have been blamed for creating sticky inflationary expectations and
causing inflation persistence and, by reducing the welfare losses caused by price
instability, for weakening the will of governments to fight inflation (Simonsen
(1983)). However, as discussed by Agénor (1996, 1998), forward-looking wage
contracts, based on (expected) future inflation, may speed up disinflation instead
of hampering it.
Indexation clauses usually aim at allowing for the adjustment of wages not

only for inflation but also productivity changes. In practice, indexation proce-
dures differ among countries and over time in three main respects: the interval
between wage adjustments; the degree of indexation to past or future inflation;
and the nature of adjustments for productivity changes. In some countries, the
law permits productivity adjustments to be negotiated freely between workers
and employers; in others, adjustments are specified by the government. In some
high-inflation countries in the 1980s, the frequency of wage adjustments tended
to increase with the rate of inflation; the frequency itself was viewed as one of
the structural elements in the inflationary process.16 Indeed, in chronic-inflation
countries, inflationary shocks tended to increase the frequency of adjustment in
nominal wages, as workers attempted to prevent an erosion in their real wages–
thereby leading to a shortening of wage contracts and/or periods over which
adjustments to past inflation are specified. In some cases, the degree of indexa-
tion to inflation was a function of the wage level, with overindexation at certain
levels and underindexation at others.
In practice, real wage rigidity induced by indexation in some sectors often

ary demand for savings.
15Carmichael, Fahrer, and Hawkins (1985) provided a detailed discussion of wage indexa-

tion rules in an open-economy context; see also van Gompel (1994). Most of the analytical
literature focuses on the role of ex ante indexation. In practice, wage indexation is generally
ex post, with current wages adjusting to past changes in prices. Fischer (1988) examined the
role of ex post wage indexation in the conduct of disinflation programs. See Agénor (1996)
for a further discussion.
16 See Devereux (1994), Dornbusch, Sturzenegger, and Wolf (1990), Simonsen (1983), and

Parkin (1991).
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coexists with full wage flexibility in others. The consequence is thus labor market
segmentation–in a manner consistent with the “stylized” description of the
labor market provided earlier, if differences in wage formation occur along the
lines of the formal-informal sector dichotomy. In recent years, many developing
countries have enacted legislation aimed at either curbing wage indexation or
at changing the mechanisms through which wages are indexed. Some countries
(particularly in Latin America) have prohibited all types of indexation, including
wage and pension indexation. This measure has helped to reduce inflation both
directly and indirectly (by lowering pressure on public finances) and increase
the degree of wage flexibility.

Bargaining Structures and Trade Unions

Wage bargaining mechanisms vary considerably across developing countries. In
some cases, collective bargaining is fairly centralized and involves substantial
government intervention at both the sectoral and national levels. Such inter-
vention has thus a direct effect on the structure of wages in the formal sector
and may be a key source of segmentation.
Another source of labor market segmentation is related to the presence of

trade unions, which play an essential role in collective bargaining mechanisms
in many developing countries. A common strategy of unions–in Latin Amer-
ica in particular, but also in many other countries–has been to seek ties with
the state and political parties to obtain legislated protections (for instance, re-
garding employment conditions) and redistributive policies (such as severance
payments, or high minimum wages). Rent-seeking behavior by overly politi-
cized trade unions implies that in some regions bargaining systems are subject
to heavy government involvement (see O’Connell (1999) for Latin America).
Another implication is that the degree of unionization is not a good indicator
for assessing the potential influence of trade unions in the bargaining process
and wage formation.17 At the same time, if trade union movements are not
very centralized, organizing collective labor action becomes more difficult (see
Nelson (1994)).
Much recent research has aimed at understanding the implications of a low

degree of centralization on wage formation. Studies by Calmfors (1993), Moene,
Wallenstein, and Hoel (1993), and Flanagan (1999) have argued that the rela-
tionship between the degree of centralization in wage bargaining–defined as the
extent to which unions and employers cooperate in wage negotiations–and wage
pressures may actually have an inverted U-shape, rather than being monotonic.
Wage push is limited when bargaining is highly centralized (conducted at the
union level) and highly decentralized–when it takes place at the level of indi-
vidual firms. The highest degree of influence on wage formation would thus tend
to occur in countries where centralization is in the intermediate range, that is,
at the industry level.

17A low degree of unionization is often viewed as an indication that trade unions may be
more relevant in affecting working conditions and enforcing labor regulations than in influ-
encing wage negotiations.
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Various types of externalities can explain why centralized bargaining is likely
to produce lower aggregate real wages and higher employment. The basic idea is
that a high degree of cooperation between unions and employers implies that the
effects on others of a wage increase in one part of the economy is internalized,
thereby lowering the marginal benefit of an increase in wages. In particular, if
unions are averse to inflation, they will tend to moderate their wage demands
in order to induce the central bank to stick to a low inflation target. Decentral-
ized bargaining systems, for their part, produce real wage moderation because
of the restraint imposed by competitive forces–although moderation may oc-
cur at the cost of increased wage dispersion. Indeed, Pencavel (1997) argued
that decentralized bargaining tempers the union’s ability to impose across-the-
board increases in wages, thereby keeping labor compensation more in line with
productivity of workers in a competitive market. Thus, decentralizing collec-
tive bargaining may increase labor market flexibility (and reduce the degree of
segmentation) by more closely linking contract provisions to the conditions of
the firm. Similarly, increasing collective autonomy may increase flexibility if
it facilitates direct negotiations and helps the parties to internalize the costs
and benefits of their negotiations. With intermediate centralization, neither
internalization effects nor competitive forces are sufficiently strong to restrain
unions’ incentives to demand higher wages.
However, a higher degree of centralization may not always reduce wage pres-

sures.18 Cukierman and Lippi (1999), in particular, argued that an increase in
the degree of centralization of wage bargaining (as measured by a fall in the
number of trade unions in the economy) triggers two opposite effects on real
wages. On the one hand, the reduction in the number of unions tends to reduce
the degree of effective competition among unions; this competition effect tends
to raise real wages. On the other, the fall in the number of unions strength-
ens the moderating influence of inflationary fears on the real wage demands of
each union. This strategic effect tends to lower wages. The net effect is thus
ambiguous.
In practice, it is not always easy to classify wage bargaining systems into

completely centralized or decentralized systems. In addition, as noted earlier,
the degree of unionization is a highly imperfect measure of the influence of trade
unions on wage formation and the labor market. Trade unions in certain “strate-
gic” sectors or industries may exert considerable influence on wage formation
and working conditions at the national level, even if overall union membership
is a low proportion of the work force. Indeed, although union density is low
in some countries, collective bargaining agreements may be extended to the
nonunionized workers within individual firms.
Empirical evidence suggests that there is great diversity in the impact of

unions on real wages in developing countries. Nelson (1994) argued that in
Latin America unions have caused wages to rise above the opportunity cost of
labor through a combination of union pressure, minimum wage legislation, and
18As noted by Groth and Johansson (2004), the degree of centralization in wage bargaining

may also affect contract negotiation costs, which may in turn lead to temporary wage rigidity.
However, this argument explains nominal, not real, wage rigidity.
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wage policies in the public sector. Other studies have attempted to estimate
directly the bargaining strength of organized labor, as reflected in the union-
nonunion wage differential. Park (1991), for instance, estimated that blue-collar
workers in the unionized manufacturing sector in Korea are paid on average only
4 percent more than their counterparts in the nonunionized sector. By contrast,
Panagides and Patrinos (1994) estimated the union-nonunion wage differential
in Mexico to be about 10.4 percent, which would suggest significant bargaining
strength.
However, a significant premium is not necessarily a direct reflection of the

ability of unions to impose rent sharing on firms through their bargaining power
(rents that workers could not obtain on their own). If union workers are more
productive than their nonunion counterparts (as a result of reduced shirking
prompted by greater job security, for instance), the productivity differential
between the two categories of labor may be large enough to offset the union-
nonunion wage differential. Unions may also extract rents that are distributed
to members through higher wages by either reducing turnover and negotiation
costs. As noted by Booth and Chatterji (1998), for instance, unions can also
have an indirect effect on the wage premium if they promote training. Blunch
and Verner (2004) found evidence indeed of a union premium related to training
in Ghana. In general, however, given the paucity of reliable panel data sets
in developing countries, it is difficult to test rigorously these different effects–
particularly the view that union workers may be more productive than nonunion
workers.

1.1.5 Unemployment

Published data on unemployment in developing countries are not very reliable
and often incomplete. They usually include unemployed workers looking for
jobs in the formal sector, but not underemployed workers in the informal and
rural sectors (what is known as “disguised” unemployment), thereby understa-
ting the effective excess supply of labor. They also do not account for the fact
that job seekers may be employed part of the time in the informal sector. Very
few countries provide information on the duration of unemployment. Neverthe-
less, available data suggest that open unemployment is often concentrated in
urban areas and is mostly associated with wage employment, and that under-
employment is far more pervasive than open unemployment. In some countries,
open and disguised unemployment combined amount to as much as 70 percent
in proportion of the labor force.
In recent years several regions have experienced a sharp increase in open

unemployment, most particularly the Middle East and North Africa (MENA),
and Latin America. As noted by the World Bank (2004), in MENA the popula-
tion nearly quadrupled during the second half of the past century. At the same
time, although output grew at healthy rates during the 1970s, it slowed down
(particularly in the oil-exporting countries) during the 1980s and the 1990s. Em-
ployment growth therefore failed to keep pace with the expansion of the labor
force, and the region recorded some of the highest unemployment rates among
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developing regions. In Latin America, Saavedra (2003) and Duryea, Jaramillo,
and Pagés-Serra (2004) found that, during the 1990s, unemployment rates in-
creased in most countries. In some countries, higher unemployment was caused
by falling employment rates. In others, the increase in unemployment resulted
from a substantial rise in participation rates that were not fully absorbed by
increases in employment. Duryea and Székely (2001) also emphasized changes
in labor supply (which began in the 1960s and will persist well into the next
decades for some countries) as a factor underlying the increase in unemployment,
particularly among the young, in Latin America. At the same time, improve-
ments in educational attainments in the region have been slow (at about one
year per decade during the past 30 years), which translated into an increase in
wage inequality.19

The composition of unemployment by skill categories varies considerably
across countries. In many cases the openly unemployed tend to be skilled work-
ers. Hirata and Humphrey (1991) found that skilled workers in Brazil, upon
losing their job, are more likely than other labor categories to remain in open
unemployment, rather than working in the informal sector. This is also the case
in several other Latin American countries (see Inter-American Development
Bank (2003)). Banerjee and Bucci (1995) found that the open unemployment
rate in India is also higher among the educated. Hollister and Goldstein (1994),
Said (2001), and the World Bank (2004) provide evidence of high levels of skilled
unemployment in MENA; in several countries of the region, a large majority of
those in open unemployment have secondary or postsecondary degrees.
Skilled workers who choose to remain unemployed are thus, in a sense,

“quasi-voluntarily” unemployed. This may be because their reservation wage
(that is, the wage that makes workers indifferent between taking a job or re-
maining unemployed) is higher than the going wage in the informal sector.
Alternatively, it may be because job search in the formal sector is more effi-
cient while unemployed, or because the higher family income of the educated
allows them to remain openly unemployed while searching for a job. Unskilled
workers, by contrast, often cannot afford to remain unemployed for long and
are often “forced” to enter the informal sector. Unskilled unemployment may
nevertheless emerge if (as in the modified Harris-Todaro framework discussed
later) workers who expect to be hired at the higher formal sector wage are able
to wait for the good jobs. The shirking model discussed in Section V will inte-
grate both “quasi-voluntary” or “luxury” unemployment of skilled workers and
“wait” unemployment of unskilled workers.
A common observation in developing countries is that the correlation be-

tween the rate of output growth and the open unemployment rate tends to be
unstable and weak (unlike what Okun’s law would predict). In the long term,
open unemployment may show a rising trend despite strong output and employ-
ment growth, as industrialization combined with migration from rural to urban
sectors frequently means that previously underemployed workers are registered
19They recommended a reduction in hiring and firing costs for young workers as an essential

step to facilitate their insertion in the labor market, In light of the foregoing discussion,
however, the likey impact is open to question.



Analytics of Segmented Labor Markets 17

as openly unemployed while they are looking for modern sector jobs. In the
short term, the absence of a stable output-unemployment relationship may be
the result of spillover effects across different segments of the labor market and
shifts in production activities, which are not properly accounted for in published
employment and output data. Following a recession for instance, the loss of jobs
in the formal or modern sector may lead to a sharp increase in self-employment.
Thus, employment in the informal sector tends to evolve counter-cyclically.20

The partial equilibrium setup of the next section and the model developed in
Section IV capture these interactions between the formal and informal sectors.
They help to illustrate how the adverse output and employment effects of macro-
economic shocks can be mitigated by a shift to informal production activities.

1.2 Urban laborMobility and the Harris-Todaro
Framework

An early model of labor market segmentation in developing countries is the
migration model of Harris and Todaro (1970). The main objective of the model
was to explain the persistence of rural-to-urban migration, despite the existence
of widespread urban unemployment in developing countries. The starting point
of the analysis was that migrants from rural areas are attracted to the urban
formal sector by the expectation of higher wages, even if they are unlikely to
find jobs in the formal sector immediately. A key element of the model is thus
the equality of expected (rather than actual) wages as the basic equilibrium
condition across the different segments of the labor market.
Specifically, Harris and Todaro assumed that rural workers, in deciding to

migrate, compare (in present value terms) wages in agriculture, wA, to the
expected urban wage, we

U , which is calculated by multiplying the prevailing
wage, wU–assumed fixed as a result of the existence of, say, a minimum wage
law or trade union activity, as discussed earlier–by the urban employment ratio,
which measures the probability of being hired. In equilibrium, the Harris-Todaro
hypothesis yields

wA = wa
U = (

LU
LU +NU

)wU , (1)

where LU is urban employment and NU the number of unemployed workers in
urban areas.
The Harris-Todaro model was extended in a variety of directions over the

years; these extensions have been reviewed in a number of contributions.21

Given the focus here on segmentation in urban labor markets, the key issue

20Blunch et al. (2001, p. 10) noted that there is much evidence supporting the counter-
cyclical role of the informal sector.
21 See Rozensweig (1988), Bhattacharya (1993), Ghatak, Levine, and Price (1996), Lucas

(1997), and Fields (2005). Stark (1991) provides a more critical view. More recently, Fields
(2005) analyzed the welfare effect of various types of labor market reforms in a basic version
of the Harris-Todaro framework. His results, however, should be viewed with some caution,
given that general equilibrium effects are not fully accounted for.
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is whether an equation similar to (1) can be used to explain movements of labor
between the formal and informal sectors in urban areas, as opposed to rural-
to-urban migration. I have argued elsewhere that this is indeed a reasonable
assumption (see Agénor (1996, 2005)), as a result of the typical informational
inefficiencies that prevail in labor markets in developing countries. These mar-
kets are indeed characterized by the absence (or poor functioning) of institutions
capable of processing and providing in a timely manner relevant information on
job opportunities to potential applicants–particularly those with low levels of
qualifications. As a result, low-skilled workers employed in the informal sec-
tor are unable to engage in on-the-job search; looking for a job in the formal
sector for that category of workers often requires, literally speaking, waiting
for employment offers at factory gates. Evidence of queuing by informal sector
workers for formal sector jobs as hypothesized here has been provided by several
authors. Gong, van Soest, and Villagomez (2004), for instance, found evidence
of significant entry barriers into the formal sector for workers with low levels of
education in Mexico.22

I discuss later, in the context of a formal model with two categories of la-
bor, how the assumption of imperfect labor mobility between the formal and
informal sectors may lead to unskilled unemployment. For the moment, the im-
plications of this assumption for the response of urban wages and employment
to shocks can be illustrated with a simple, partial equilibrium graphical analysis
with homogeneous labor, adapted from Agénor and Montiel (1999, Chapter 2).
Consider a small open economy producing formal and informal goods using only
labor, the supply of which is given. Prices of both goods are also taken as given.
The determination of wages and employment under four different assumptions
regarding labor market adjustment is shown in Figure 1.1. In all four panels the
horizontal axis measures total labor available to the economy, OFOI . The ver-
tical axis on both sides measures the wage rate, which is either uniform across
sectors or sector specific. The demand for labor in the formal (informal) sector
is represented by the downward-sloping curve LdF (L

d
I).

Consider first panel A, which is based on the assumption that wages are
perfectly flexible and labor perfectly mobile across sectors. Segmentation of any
kind is therefore absent. The initial equilibrium position of the labor market
obtains at point E, where the economy-wide wage rate is equal to w∗, labor
employed in the formal sector is OFL

∗
F , and labor used in the informal sector

is L∗FOI .
In panels B, C, and D the wage rate in the formal sector is fixed at wc

F

(above the economy-wide, market-clearing wage) whereas wages in the formal
sector remain flexible.23 The panels differ in the underlying assumptions re-
garding the degree of intersectoral labor mobility. In panel B, labor can move
freely across sectors, as in panel A.24 Perfect labor mobility, together with wage

22There is also evidence, however, of a relatively high degree of mobility between the informal
and formal sectors; see, for instance, Funkhouser (1997) for El Salvador.
23The source of wage rigidity in the formal sector is left unspecified at this stage. It is

discussed more formally in the next section.
24The Inter-American Development Bank (2004), for instance, found evidence of a high
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flexibility in the informal sector, prevents the emergence of unemployment. The
initial equilibrium obtains at point A in the formal sector, corresponding to
an employment level of OFL

c
F , and at point EI in the informal sector, with a

wage rate equal to wI and employment equal to LcFOI . In panel C, labor is
completely immobile within the time frame of the analysis. The labor force in
the formal sector is equal to OF L̄F , whereas the supply of labor in the informal
sector is measured by L̄FOI . Because sectoral labor supply is completely inelas-
tic and wages cannot adjust in the formal sector, unemployment will typically
emerge there. The situation depicted in panel C indicates that employment in
the formal sector is equal to OFL

c
F and unemployment to L

c
F L̄F . Finally, panel

D is an adaptation of the Harris-Todaro labor allocation mechanism (1), which
assumes that equilibrium obtains when the wage rate in the informal sector is
equal to the expected wage in the formal sector. The downward-sloping locus
QQ is a rectangular hyperbola along which this equality holds (see Corden and
Findlay (1975)). As indicated above, the expected wage in the formal sector is
defined as the product of the actual wage in that sector times the probability
of being hired, which is measured by the employment ratio: wF (L

d
F /OF L̄F ).

The equilibrium condition of the Harris-Todaro model implies, therefore, that
wI(OF L̄F ) = wFL

d
F . Because L

d
F is normally a decreasing function of wF , the

preceding condition defines the rectangular hyperbola QQ. The requirement
that the wage rate be equal to the marginal product of labor for wF = wc

F is
met only at points A and EI on the QQ curve. The intersection of the LdI curve
with QQ determines the wage rate and the employment level in the informal
sector, whereas the intersection of the LdF curve with the horizontal line drawn
at wc

F determines employment in the formal sector. The initial equilibrium is
therefore also characterized by sectoral unemployment, which is equal to LcFLI .
Suppose that the demand for labor in the formal sector falls, as a result of

an exogenous shock–a reduction in, say, sectoral demand–shifting the curve
LdF to the left, while leaving the demand curve for labor in the informal sector
unchanged. With constant relative prices, If wages are perfectly flexible and
labor perfectly mobile across sectors, adjustment of the labor market leads to a
fall in the overall wage rate in the economy and a reallocation of labor across
sectors, leading the economy to a new equilibrium (point E0 in panel A) with
full employment.
Consider now what happens in the presence of a sector-specific wage rigid-

ity. If labor is perfectly mobile across sectors, the demand shock leads only
to a reallocation of the labor force and a fall in wages in the informal sector
(panel B). However, if workers cannot move across sectors, the reduction in la-
bor demand leads to an increase in unemployment in the formal sector, with no
effect on wages and employment in the informal sector (panel C). With a la-
bor allocation mechanism of the Harris-Todaro type, the demand shock reduces
employment in the formal sector, as in the preceding case. However, the effect
on the unemployment rate is now ambiguous. This is due to the fact that QQ
shifts to the left following the shift in LdF ; the fall in employment reduces the

degree of mobility between the formal and informal sectors in some Latin American countries.
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likelihood of being hired and, therefore, the expected wage in the formal sector.
This implies that more workers would elect to seek employment in the informal
sector, bidding wages there down. Employment therefore increases in the infor-
mal sector, whereas wages fall. However, despite the reallocation of labor across
sectors, in equilibrium unemployment may well increase in the formal sector.
The foregoing discussion illustrates the importance of accounting for labor

market segmentation and labor mobility for understanding the response of wages
and employment to shocks. An important issue, to which I now turn, is the
explanation of urban wage rigidity. In doing so, I will focus on the formal labor
market, given the high degree of wage flexibility in the informal sector alluded
to earlier.

1.3 Wage Formation in the Urban Sector

In explaining wage rigidity in the urban private formal sector, I will consider
an economy with a heterogeneous labor force, consisting of skilled and unskilled
workers, and will focus on the determinants of skilled wages only. One reason for
doing so is that wages of the unskilled are often set in relation to the prevailing
minimum wage (as discussed earlier); such wages are generally set by government
fiat–although in practice trade unions can exert significant influence on the
timing and magnitude of wage increases. A second reason is that some of the
underlying explanations for departure from market-clearing that I will examine
below relate to observability of effort, which is likely to be more difficult for
skilled workers. Indeed, for workers engaged in non-manual activities, firms
may be able to monitor directly the level of effort only at a substantial cost. In
addition, bargaining (either through a trade union or on a bilateral basis) may
be more relevant for skilled workers, compared to low-skilled workers engaged
in more routine work.25

In general, rigidity of skilled wages can result from a variety of factors.
In what follows I consider five alternative approaches of wage formation and
examine their implications for the degree of rigidity of skilled wages in the
urban formal sector. These approaches relate to efficiency wages (motivated by
shirking or turnover costs), trade union behavior, bilateral bargaining between
firms and workers, job search, and adverse selection.26

1.3.1 Efficiency Wages

The basic idea of efficiency wages is that firms set wages so as to minimize labor
costs per efficiency unit, rather than labor costs per worker. For instance, the
level of effort expended by skilled workers may depend positively on the wage

25Some of these arguments should not be pushed too far, however. Labor unions may also
play an important role as bargaining agents for unskilled workers, either directly, or (as noted
earlier) indirectly.
26 I do not consider insider-outsider models (see Lindbeck and Snower (2001)), for which

there has been more limited research in developing countries.
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paid in the current sector of employment, relative to the wage paid in other
production sectors.27 The outcome of the firms’ wage-setting decisions often
takes the form of a markup of wages over the opportunity cost of effort, which
is such that the efficiency wage often exceeds the market-clearing wage. Other
models of efficiency wages lead to a similar prediction: wages in equilibrium
end up being higher than the competitive wage because firms try to motivate
their employees by offering them a premium over the market average. But
because the premium may result in a wage that is too high compared with the
market-clearing wage, involuntary unemployment may prevail in equilibrium.
Despite this common prediction of efficiency wage models, the specific way

in which efficiency considerations are introduced does have a bearing on the
outcomes of policy shocks and the effect of structural parameters. In what
follows I examine two types of efficiency-wage formulations; the first dwells on
the link between effort (or productivity) and wages, and the second on quits
and turnovers. In both cases I consider several alternative specifications and
illustrate the different predictions of these models.28

The Wage-Productivity Link

As a benchmark case, I will focus first on exogenous effort. Consider an economy
producing one traded good (whose price is therefore fixed) using only skilled
labor, S. The economy consists of a large (arbitrary) number of identical firms.
The production function is Cobb-Douglas:

Y = (eS)α, (2)

where Y is output, 0 < α < 1, and e is the level of effort, taken as given for the
moment. eS is thus the effective supply of skilled labor. If the labor market is
competitive, the skilled wage, wS , is given by

wS = ∂Y/∂S = αeαSα−1, (3)

from which the demand function for skilled labor can be written as

S = (
wS

αeα
)−1/(1−α). (4)

A higher level of effort (for a given wage) therefore raises the demand for
skilled labor. If the supply of skilled labor is constant at LS , the equilibrium
wage is given by

wS = αeα/L1−αS ,

which implies that higher productivity raises the skilled wage.

27The fact that a higher wage raises productivity suggests that the term proposed by Phelps
(1994), “incentive wages”, is a more accurate description of the role of wages in these models
than the standard heading “efficiency wages.”
28 I will consider in detail in the next section another form of efficiency wage model, based

on shirking behavior, along the lines of Shapiro and Stiglitz (1984).
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Suppose now that there are two types of imperfectly substitutable workers,
skilled and unskilled, in quantities U and S. Both are combined with a CES
function in production:

Y = [Uρ + (eS)ρ]1/ρ, (5)

where ρ ≤ 1. The elasticity of substitution is σ = 1/(1−ρ). Skilled and unskilled
labor are gross substitutes if σ > 1 (that is, ρ > 0), and gross complements when
σ < 1 (or ρ < 0).29

Let x = S/U . If the labor market is competitive, skilled and unskilled wages
(wU and wS , respectively) are given by

wU = ∂Y/∂U = [1 + eρxρ]
(1−ρ)/ρ

, (6)

wS = ∂Y/∂S = eρ
£
x−ρ + eρ

¤(1−ρ)/ρ
, (7)

which imply that ∂wU/∂x > 0 and ∂wS/∂x < 0. For a given level of effort e, an
increase in the skilled-unskilled labor ratio raises the unskilled wage and lowers
the skilled wage.
Combining these two equations yields the wage ratio as

ω =
wS

wU
= eρx−(1−ρ) = e(σ−1)/σx−1/σ, (8)

which is greater than unity as long as e > x1/(σ−1). Equation (8) implies that
∂ lnω/[∂ lnx] = −σ−1 < 0, so that the wage ratio falls as the relative supply of
skilled labor increases.30 Most importantly for the purpose at hand, equation
(8) also implies that

∂ lnω

∂ ln e
= (σ − 1)/σ,

so that if σ > 1 (that is, ρ ∈ (0, 1) and labor categories are gross substitutes)
then an increase in skilled labor’s effort increases the wage gap. Conversely,
when σ < 1, and labor categories are gross complements, an improvement in
the effort level of skilled labor reduces the wage gap. Improved effort, in a sense,
creates an excess supply of skilled labor in that case, driving down the return to
that category of labor.31 Note also that if the unskilled wage is set at a binding
minimum, the behavior of ω will reflect only the behavior of wS ; as can be seen
in (7), an increase in e then always increases the wage ratio.
I now endogenize the level of effort, e, under the assumption that wages affect

the productivity of skilled workers. Following Agénor and Aizenman (1999), a
simple form of the effort function e can be specified as

29 If σ → ∞, skilled and unskilled labor are perfect substitutes. If σ → 0 (or ρ → −∞),
the production function takes the Leontief form, and output can be produced only by using
skilled and unskilled labor in fixed proportions. If σ → 1 (or ρ→ 0), the production function
tends to the Cobb-Douglas case.
30The average wage, given by (wSS +wUU)/(S +U), which is equal to [Uρ + (eS)ρ]1/ρ, is

also increasing in x as long as the wage gap is positive, that is, ω > 1, or eρxρ > 1.
31Bernal and Càrdenas (2003) found an average value of σ of 0.9 for Colombia during the

period 1976-96. However, a number of other studies suggest that σ > 1. See, for instance,
Hamermesh (1993).
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e = 1− (1− em)(
Ω

wS
)θ, em ∈ (0, 1), (9)

where Ω denotes workers’ reservation wage or an alternative wage, and θ ≥
0. This equation indicates that an increase in the skilled wage relative to the
reservation wage raises the level of effort, so that ewS > 0. Effort is also concave
in wS , so that ∂2e/∂ω2S < 0. If effort is independent of relative wages (θ = 0),
or if wS is continuously equal to the reservation wage, then e = em.32

The micro foundations of this function can be derived as follows (see Agénor
and Aizenman (1999, pp. 280-81)). Suppose that consumption and effort deci-
sions are separable and that the decision to provide effort depends only on the
wage earned, wS , and the disutility of effort. All workers share the same in-
stantaneous utility function V (wS , e), which, after appropriate normalizations,
is defined as

V (wS , e) = lnw
δ
S(1− e)1−δ, (10)

where δ ∈ (0, 1).33 Let π denote the probability (per unit time) that the worker
is caught shirking, in which case he is fired and must seek employment in another
sector, where efficiency considerations are absent and the going wage is Ω. The
level of effort provided is either e (when employed and not shirking) or em (when
shirking while employed, or when working elsewhere). The optimal level of effort
is determined so that the expected utility derived from working is at least equal
to the expected utility of shirking:

V (wS , e) ≥ π[lnΩδ(1− em)
1−δ] + (1− π) ln[wδ

S(1− em)
1−δ].

The left-hand side in this expression measures the expected utility derived by
a worker who is not shirking and provides a level of effort equal to e, whereas the
right-hand side measures the expected utility of a shirking worker as a weighted
average of the wage earned if caught shirking and fired (with probability π) but
working at the alternative wage Ω, and if not caught (with probability 1 − π),
with a level of effort equal to em in both cases.
In equilibrium, workers are indifferent between shirking and not shirking;

condition (??) therefore holds with equality. Thus,

wδ
S(1− e)1−δ = [Ωπw1−πS ]δ(1− em)

1−δ,

or equivalently,

(
1− e

1− em
)1−δ = (

Ω

wS
)πδ.

Solving this equation for the level of effort yields (9), with

θ ≡ πδ

1− δ
,

32An alternative, common specification is e = [(wS−Ω)/Ω]θ, where θ > 0. This specification
also implies that e = 1 if wS = Ω.
33The quantity 1 − e can be viewed as measuring leisure, although the supply of hours is

assumed fixed.
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which implies that an increase in the probability of getting caught shirking (a
rise in π) raises the level of effort at any given level of the wage ratio. An increase
in the alternative wage Ω (which measures the opportunity cost of effort) lowers
productivity.
Suppose that the production function is given by (2). Profits can thus be

written as (eS)α − wSS. Maximization with respect to both S and wS yields
the first-order conditions

∂(eS)α

∂S
− wS = 0,

∂(eS)α

∂wS
− S = 0,

or equivalently,
wS = αSα−1eα, S = αeα−1Sαe0, (11)

where e0 = de/dwS .34 Combining these equations gives wS = e/e0, or equiva-
lently

ηe/wS ≡ wSe
0/e = 1. (12)

Thus, in equilibrium, the effort-wage elasticity, ηe/wS , is equal to unity. This
result is known as the Solow condition.
Using (9), expressions (11) can be rewritten as

wS = αSα−1[1− (1− em)(
Ω

wS
)θ]α, (13)

S = αeα−1Sαθ(1− em)w
−1
S (

Ω

wS
)θ. (14)

These equations can be combined to give

wS = κΩ, (15)

where κ ≡ [(1+θ)(1−em)]1/θ > 1. Thus, the efficiency wage is proportional to,
and higher than, the opportunity cost Ω. Figure 1.2 illustrates the determination
of the efficiency wage. The concavity of the relationship between e and wS

guarantees a unique solution. When wS/Ω = 1, the level of effort is em. At
the optimal wage, given in (15), the equilibrium level of effort is constant at
e∗ = 1 − (1 − em)κ

−θ > 0 (see point E). Given the Cobb-Douglas form of
the production function, the optimal values of wS and e do not depend on the
technology parameters but only on the worker’s preferences and the detection
technology, as summarized by π.
The Solow condition given earlier (equation (12)) has been criticized as im-

plying too high an elasticity of labor supply. As shown by Schmidt-Sorensen
(1990), however, accounting for fixed employment costs is sufficient to obtain
an elasticity lower than unity. Suppose indeed that there are fixed employment
costs per worker, χ, resulting for instance from mandated employer-provided

34The second-order conditions imply that the second derivative of the effort function, e00,
must be negative. This is ensured with the present specification (which implies that e is
concave with respect to wS).
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insurance, or from a tax levied on the number of employees to support an em-
ployment benefit scheme. Profits are now given by (eS)α − (wS + χ)S. The
first-order conditions become

wS + χ = αSα−1eα, S = αeα−1Sαe0,

so that

ηe/wS =
1

1 + χ/wS
< 1.

This condition shows that the (equilibrium) effort-wage elasticity, ηwS/e is
now lower than unity (with the standard case corresponding to χ = 0). It can
also be shown that dwS/dχ > 0 and dS/dχ < 0, so that an increase in fixed
employment costs results in a rise in the wage and a reduction in employment.
By reducing employment, the firm can counteract an increase in total labor
costs stemming from higher employment costs. As a result, output falls; to
counteract this effect, the firm increases the wage in order to raise the level of
effort, which tends to increase output. The net effect on output is, nevertheless,
negative (dY/dχ < 0). Thus, the positive effect on output from higher wages
via increased work effort is outweighed by the adverse effect operating through
the reduction in labor demand.
An alternative approach is to assume, as in Esfahani and Salehi-Esfahani

(1989), that firms face a recurrent cost c (measured in effort units) to organize
and manage each worker. The production function therefore takes the form

Y = [(e− c)S]α.

Maximizing profits with respect to wS and S yields now

wS = αSα−1(e− c)α, S = α[(e− c)]α−1Sαe0,

which can be combined to give

ηe/wS = (e− c)/e < 1.

Thus, higher recurrent costs lower the elasticity of effort. The Solow condi-
tion holds only if c = 0.
Several extensions to the specification of the effort function have been con-

sidered. For instance, instead of considering the gross wage in (10), the after-tax
wage, (1− τ)wS , could be introduced, where τ ∈ (0, 1) is the tax rate. Taxation
would therefore drive a wedge between the consumption wage (which affects
workers’ behavior) and the product wage (which is what producers are con-
cerned about), in addition to differences in price deflators, as discussed later.
Pisauro (1991) for instance, in his derivation of an effort function based on
expected utility maximization, accounts explicitly for taxes on labor. In his
analysis, the representative worker’s utility function is additively separable in
effort and consumption, linear in effort, and concave in income. These restric-
tions lead to an effort function that depends on the unemployment rate and is
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not homogeneous of degree zero in the wage ratio. The unemployment rate, in a
sense, acts as a “worker discipline” device, in a manner similar to its role in the
model of Shapiro and Stiglitz (1984) described below: the higher the unemploy-
ment rate, the stronger are the incentives to put forth more effort, as the fear of
being unemployed increases or, more generally, the outside options of the worker
become worse.35 This effect may increase with the level of unemployment, in
which case effort can be specified as a convex function of unemployment. By
introducing unemployment in the effort function, a feedback effect is also in-
troduced in the behavior of wages: an increase in unemployment would tend
to lower wages. Thus, in contrast to the Phillips curve, efficiency wage models
explain a relationship between the level of real wages and unemployment, as
opposed to a relationship between the growth rate of wages and unemployment.

Quits, Turnover Costs, and Wages

An alternative model of efficiency wages emphasizes the impact of quits and
turnover costs on wages. To illustrate the model’s implications, suppose that
effort is now constant and normalized to unity. The production function is thus
given by

Y = Sα. (16)

In addition to normal labor costs, firms incur a total cost of cqS in hiring and
training new skilled workers, where q is the quit rate, and c the cost incurred in
recruiting and training each worker. Suppose that the quit rate takes the form

q =
1

1 + δwS/Ω
, δ > 0, (17)

where Ω is an alternative (or reservation) wage. This specification implies that
qω < 0 and qωω > 0, where ω = wS/Ω is the wage ratio.
As shown by Agénor and Aizenman (1996), specification (17) can be derived

from fairly general conditions. Suppose that the net compensation of worker
h when employed in sectors i and j are given by, respectively, the following
equations:

V h
i = b+ lnwS + εhi , (18)

V h
j = lnΩ+ εhj , (19)

where b measure the non-pecuniary benefits of working in sector i (such as
proximity to family and friends, and physical location of activities). εh is a
personal taste (or idiosyncratic) variable.
Suppose that worker h is currently employed in sector i. The worker decides

to quit when the net compensation in sector j is likely to be higher than the
current one, that is:

V h
j > V h

i . (20)

35Brecher (1992) also developed an efficiency wage model in which effort is positively related
to unemployment.



Analytics of Segmented Labor Markets 27

Using equations (19) and (18), equation (20) implies

εhi < −b+ εhj − lnω. (21)

Under the assumption that εh follows a standard Weibull (or extreme value)
distribution across agents, Agénor and Aizenman (1996) showed that the proba-
bility that an individual drawn randomly from the population of employed work-
ers in the formal sector will opt to quit yields equation (17), with δ = exp(b).36

Profits are given by Sα−wSS− cqS. Maximization with respect to wS and
S (for Ω given) yields the first-order conditions

−cqω = Ω, (22)

αSα−1 − wS − cq = 0. (23)

From (17), qω = −δq2 = −δ/(1+δω)2. Substituting this result in (22) yields

cδ

Ω
= (1 +

δwS

Ω
)2, (24)

that is
wS =

p
cδ−1Ω− δ−1Ω, (25)

which indicates that an increase in the unit cost of hiring and training, c, raises
the efficiency wage, whereas an increase in the alternative wage has in general an
ambiguous effect. To understand the latter result, note that equation (22) can
be written in the form 1 = −cqω/Ω, which can be interpreted as equating the
marginal cost of a unit of labor (which is unity) to the marginal benefit of this
unit, which results from a reduction in labor turnover costs.37 This equation
indicates that an increase in the alternative wage has an ambiguous effect on the
marginal benefit. On the one hand, it increases the quit rate, thereby raising
the marginal benefit resulting from an increase in the efficiency wage. On the
other, it reduces the marginal benefit associated with a rise in the efficiency
wage because a unit increase in that wage represents now a smaller percentage
improvement in the relative wage (this is captured by 1/Ω). For low values of
the alternative wage the first effect dominates, whereas for large values of Ω
the second effect dominates. If the net nonpecuniary benefit associated with
employment, given by δ, is sufficiently high (a condition that implies that the
elasticity of the quit rate with respect to relative wages is also high), the net
effect will be positive.38 From (25), the elasticity of the efficiency wage with
respect to the alternative wage would be less than unity in that case.

36The density function of the standard Weibull distribution is f(x) = γxγ−1 exp(−xγ), with
x ≥ 0 and γ > 0 is the shape parameter. The cumulative distribution function is 1−exp(−xγ).
The exponential distribution corresponds to γ = 1.
37Given that qω = −δ/q2, (23) implies that the marginal benefit curve is cδq2/Ω. Using

(17), this expression can be shown to be a decreasing function of wS , for Ω given.
38Formally, the condition for an increase in Ω on wS to be positive is that δω > 1, or (see

equation (17)) that the quit rate be less than one half, as assumed below.
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From (24), cq = Ωδ−1/q, that is, using (17) to eliminate q on the right-hand
side, cq = wS + δ−1Ω. Unit labor costs, defined as Φ = wS + cq, can therefore
be written as

Φ = 2wS + δ−1Ω = 2
p
cδ−1Ω− δ−1Ω,

so that Φ > 0 and Φ0 > 0.
The behavior of wages, unit labor costs and the quit rate are shown in

Figure 1.3. For an internal solution to obtain (that is, for the wage ratio to be
positive) the restriction Ω < cδ must be imposed. Equivalently the sector under
consideration must operate along the upward-sloping portion of the wage curve
shown in the upper panel of the Figure. As indicated in the lower panel, this
assumption is equivalent to restricting the quit rate to be less than one half.
The main implication of this specification, in contrast to (15), is that the skilled
wage is not a constant markup over the alternative wage.
The foregoing derivation of a wage-setting equation based on turnover costs

was based on a static optimization problem. Campbell and Orszag (1998) pro-
vided an alternative derivation, based on a dynamic optimization problem. Sup-
pose that the production function is again given by (16). Suppose also that now
the objective of each firm is to maximize discounted profits at time t0 = 0:

V0 =

Z ∞
0

[Sα − wS(1 + τ)S − (1− θ)T (H)S]e−βtdt, (26)

where S and wS are as defined before, H is the hiring rate, and T (H) repre-
sents training costs, measured in terms of time existing skilled workers need to
devote to training new employees. τ ∈ (0, 1) is a payroll tax paid by employers
and θ a training subsidy. Maximization is subject to a dynamic constraint on
employment adjustment,

Ṡ/S = H − q(wS , wA, LA), (27)

where q(·) is the quit rate, which depends now on the firm’s specific wage,
wS , the economy-wide average wage, wA, and the economy-wide average level
of employment, LA. Whereas an increase in the firm’s specific wage, as before,
lowers the propensity to quit (qwS < 0), higher economy-wide averages for wages
and employment tend now to increase quits (qwA > 0, qLA > 0).
Each individual firm treats economy-wide averages as given in solving its

maximization problem, but in equilibrium, wages and employment levels are
the same across firms.
Suppose that the quit rate has the following constant elasticity form:

q(wS , wA, LA) = q0(
wSN

wALA
)−η = q0[

wS

(1− u)wA
]−η, (28)

where q0, η > 0, N is the total labor force, and u the unemployment rate. The
quantity (1 − u)wA can be interpreted as the expected wage available outside
the firm, with 1 − u measuring the probability of finding a job (equal to one
minus the unemployment rate, u).
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Suppose also that the training cost function is quadratic, that is

T (H) =
A

2
H2, (29)

where A > 0.
From (26), (27), (28), and (29), the current-value Hamiltonian for the firm

is

Λ = Sα − wSS − (A
2
H2)S + λ[H − q0[

wS

(1− u)wA
]−η]S, (30)

where λ is the shadow price associated with constraint (27). The first-order
conditions for maximization are given by

(1− θ)T 0(H) = A(1− θ)H = λ, (31)

−λqwS = λq0ηw
−η−1
S [(1− u)wA]

η = 1 + τ , (32)

−∂Λ
∂S

= λ̇− βλ. (33)

In equilibrium, wS = wA. Equation (32) therefore yields

wS =
q0
1 + τ

η(1− u)ηλ. (34)

Substituting (31) into (34) and imposing the steady-state condition H = q
yields

wS = κ(
1− θ

1 + τ
)(1− u)2η,

where κ ≡ q20Aη. Thus, a rise in the unemployment rate x, an increase in the
subsidy rate θ, or a reduction in the payroll tax rate τ , lower the equilibrium
skilled wage.39 In a sense, the effect of unemployment on the skilled wage comes
about because the alternative wage (Ω in the previous model) is endogenized
and specified as an expected value, equal to (1− u)wA.
An alternative dynamic approach to wage determination in the job turnover

model is that of Amano (1983), which also emphasizes the impact of employ-
ment adjustment costs in hiring and firing decisions. Suppose again that the
production function takes the form (16), and that adjustment of the number of
skilled workers entails costs to the firm, which can be training costs (as before)
or simply “settling in” costs (as in Stiglitz (1974)). Let H be again the flow of
newly-employed workers (or of discharged and quitting workers, when H < 0),
and x = H/S. Costs associated with H > 0 consist of training expenses and
foregone output in the form of lower productivity,whereas those arising when
H < 0 are compensation to workers who leave the firm voluntarily or involun-
tarily (in which case they correspond indeed to firing costs).

39Moreover, the elasticity with respect to unemployment is 2η, which is independent of τ
and θ and thus of public policies. However, this result is not general; the model can readily
be extended to restore a role for labor market policies.
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Adjustment costs for the new flow of workers, C, are defined as

C = C(x), C(0) = 0, C 0
>

<
0↔ x

>

<
0, C 00 > 0.

Total adjustment costs are therefore C(x)S. The assumption C 00 > 0 reflects
scale effects in the sense that larger firms with larger S find it cheaper to adjust
their labor force, for a given number of workers.
The new flow of workers consists of net changes in employment and quits:

H = Ṡ + q(
wS

Ω
, υ)S,

∂q

∂(wS/Ω)
< 0,

∂q

∂υ
> 0, (35)

where q is the quit rate, wS the (real) wage paid by the firm, Ω the average wage
expected by workers, over all firms in the sector, and υ the skilled employment
rate in the urban formal sector, with υ ∈ (0, 1). The quit rate depends negatively
on the firm’s relative wage position and positively on the employment rate,
which captures labor market tightness. When the employment rate is high, job
opportunities are also assumed to improve. Assume further that the expected
alternative wage Ω is an increasing function of the actual wage wS in the sector
under consideration and that the elasticity of Ω with respect to wS is less than
unity. Then Ω can be suppressed in (35), so that

H = Ṡ + q(wS , υ)S. (36)

Assume, as before, that qwS < 0, qwSwS > 0, and that now qυ > 0, qwSυ = 0.
Given the definition of x, (36) can also be written as

Ṡ = [x− q(wS , υ)]S. (37)

The firm’s profits are now Sα − wSS − C(x)S. With β > 0 denoting the
discount rate, the firm’s problem is thus

max
wS,x

Z ∞
0

[Sα − wSS − C(x)S]e−βtdt,

subject to (37), which drives the state variable S. The firm treats the skilled
employment rate, υ, as a parameter. The current-value Hamiltonian can be
written as

Λ = Sα − wSS − C(x)S + λ[q(wS , υ)− x]S,

where λ is the imputed price of an additional unit of labor employed. Necessary
conditions are40

1 + λqwS (wS , υ) = 0, (38)

λ− C 0(x) = 0, (39)

λ̇ = [β + q(wS , υ)− x]λ+ wS + C(x)− αSα−1 = 0, (40)

40Sufficiency is ensured by the assumptions that ∂2Y/∂S2 < 0 and qwSwS > 0.
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together with the transversality conditions

lim
t→∞λ exp(−βt) ≥ 0, lim

t→∞λS exp(−βt) = 0.

Eliminating λ from (38) and (39) yields

1 + C0(x)qwS (wS , υ) = 0,

which, given that qwSυ = 0, can be solved for x to give

x = x(wS), x0 =
−qwSwSC 0
qwSC

00 > 0. (41)

Substituting this result in (37) yields

Ṡ = [x(wS)− q(wS , υ)]S. (42)

Equation (38) implies that λ = −1/qwS , which can be differentiated with
respect to time to give

λ̇ = (
qwSwS
q2wS

)ẇS . (43)

Substituting (39) for λ, as well as (40) and (41) in (43), therefore yields

ẇS =
qwS
qwSwS

©−β − q(wS , υ) + x(wS) + qwS [wS + C[x(wS)]− αSα−1]
ª
. (44)

Equations (42) and (44) define a dynamic system in wS and S, which can
be written as ·

ẇS

Ṡ

¸
=

·
a11 a12
a21 0

¸ ·
wS − w̃S

S − S̃

¸
,

where

a11 =
qwS
qwSwS

n
x0 − qwS + qwSwS [w̃S + C[x(w̃S)]− αS̃α−1] + qwS (1 + C0x0)

o
,

a12 =
α(1− α)S̃α−2q2wS

qwSwS
> 0, a21 = S̃(x0 − qwS ) > 0.

Given that 1 + C0qwS = 0, the expression for a11 is actually

a11 = qwS

n
[w̃S + C[x(w̃S)]− αS̃α−1]

o
,

which is positive given that w̃S + C[x(w̃S)] − αS̃α−1 < 0 in the neighborhood
of the steady state.
The steady-state solution of this system is obtained by setting ẇS = Ṡ = 0,

so that

−β − q(w̃S , υ) + x(w̃S) + qwS (w̃S , e)[w̃S + C[x(w̃S)] = αS̃α−1,
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x(w̃S) = q(w̃S , υ).

Substituting the second equation in the first and re-arranging yields

S̃ =

½
qwS (w̃S , υ)[w̃S + C[x(w̃S)]− β

α

¾−1/(1−α)
.

The phase diagram of this system is shown in Figure 1.4 CurveWW (respec-
tively SS) corresponds to values of wages and employment for which ẇS = 0
(respectively Ṡ = 0) are constant over time. Curve SS is horizontal, whereas
WW is downward sloping, with a slope given by

dwS

dS

¯̄̄̄
ẇS=0

= − α(1− α)S̃α−2qwS
qwSwS [w̃S + C[x(w̃S)]− αS̃α−1]

< 0.

The initial equilibrium is at point E. Local stability, as implied by the
Routh-Hurwitz conditions, requires that trA < 0 and detA > 0, to ensure the
existence of two negative roots.
Figure 1.4 can be used to illustrate the impact of various shocks on skilled

wages and employment. Consider, for instance, an increase in the economy-wide
employment rate, υ. It can readily be shown that

dwS

dυ

¯̄̄̄
Ṡ=0

=
qυ

xwS − qwS
> 0,

dwS

dυ

¯̄̄̄
ẇS=0

=
qυ

qwSwS (w + C − αS̃α−1)
< 0,

which imply that LL shifts upward (to L0L0) whereas WW shifts downward (to
W 0W 0). The new equilibrium point is E0, which shows that in the long run
wages are higher, and employment lower. Thus, firms respond to an increase
in the economy-wide employment rate by raising wages, to reduce incentives to
quit. Equivalently, an increase in the unemployment rate (a drop in υ), reduces
the skilled wage, just as in the Campbell-Orszag model discussed earlier.
Efficiency wage models with a wage-productivity link and turnover costs can

be combined into “hybrid” specifications, to highlight their complementarity
(see, for instance, Marti (1997)). In such specifications, it has been shown that
the elasticity of effort with respect to wages is a function of recruiting and
training costs, which depend on quit behavior. Beyond that, however, hybrid
models do not add much to the main results result regarding the impact of
unemployment on wage formation–which is that, regardless of the source of
efficiency considerations, these models help to explain a relationship between
real wages and the level of unemployment. Moreover, because unemployment is
only one of the determinants of real wages, they may also lead to a significant
degree of wage rigidity.
There is significant evidence supporting the view that efficiency wage con-

siderations matter in explaining wage formation in the urban formal sector in
developing countries. For instance, Schaffner (1998) and Velenchik (1997), in
studies on Peru and Zimbabwe, respectively, found that larger establishments
in manufacturing, where the level of effort may be more difficult to observe,
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pay higher wages, even after controlling for other (individual and firm) char-
acteristics. Other relevant evidence is provided by Hoddinot (1996) for Côte
d’Ivoire, with more general reviews for sub-Saharan Africa discussed by Bigsten
and Horton (1998) and Dabalen (2000).
Finally, it should be noted that, in the above analysis, wages in the effort

and quit functions were measured in terms of the same numéraire; there is no
relative price effect, as one would expect in multi-sector models. This distinction
is actually critical to understand the transmission of policy and exogenous shocks
in an open-economy general equilibrium setting, as shown by Agénor (2004b,
2005).

1.3.2 Trade Unions

As discussed earlier, trade unions play a pervasive role in wage formation in
many developing countries. Calvo (1978) developed one of the first models
of urban wage determination based on bargaining between urban firms and a
utility-maximizing trade union.41

Suppose that production is as in (5), with effort normalized to unity:

Y = (Uρ + Sρ)1/ρ, (45)

With profits given by Y − wUU − wSS, and noting that ρσ = 1 − σ, the
demand for skilled labor is

Sd = (
Y

wS
)σY 1−σ = Y w−σS . (46)

The simplest way of capturing union behavior is based on the “monopoly
union” framework, which is derived as follows (see, for instance, Agénor (1999),
Devarajan, Ghanem, and Thierfelder (1997), and Thierfelder and Shiells (1997)).
Let wT

S and S
T measure the union’s wage and employment targets, respectively.

A centralized labor union sets wS with the objective of maximizing a utility func-
tion that depends on deviations of both employment and the real wage from their
target levels, subject to the firm’s labor demand schedule. Specifically, suppose
that the union’s utility function is given by

V = (wS − wT
S )

ν(S − ST )1−ν , ν ∈ (0, 1), (47)

where the parameter ν reflects the relative importance that the union attaches
to wage deviations from target, as opposed to employment deviations.42 The

41Calvo’s model was subsequently reexamined by Quibria (1988), who showed that the
properties of the model depend crucially on the specification of the objective function of the
trade union.
42 If skilled workers can work in a sector other than the one where the union operates, an

alternative assumption would be to assume, as in Agénor and Santaella (1998, Appendix A),
that it is the wage differential, rather than wS − wTS , that appears in the union’s utility
function.
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union’s problem is thus to maximize (47) with respect to wS , subject to (46).
The first-order condition is given by

ν

½
S − ST

wS − wT
S

¾1−ν
− (1− ν)

½
S − ST

wS − wT
S

¾−ν
σ(

S

wS
) = 0,

or equivalently

ν

½
S − ST

wS − wT
S

¾
− (1− ν)σS

wS
= 0.

Solving this condition yields

wS − wT
S

wS
=

ν

(1− ν)σ
(
S − ST

S
),

which indicates that percentage deviations of the optimal wage from its target
value are linearly related to percentage differences of employment from its target
level.
The union’s target wage, wT

S , can be assumed to be related positively to
wages elsewhere (for instance, in the public sector, wSG) and negatively to the
skilled unemployment rate, zS , and the real firing cost per skilled worker, fS .43

In developing countries, as noted earlier, wage-setting in the public sector can
play a signaling or “leadership” role for wage setters in the rest of the economy.
When unemployment is high, the probability of finding a job (at any given
wage) is low. Consequently, the higher the unemployment rate, the greater
the incentive for the union to moderate its wage demands in order to induce
firms to increase employment. As also noted earlier, firing costs do prevent
excessive job losses in bad times (thereby preventing the loss of firm-specific
human capital if downturns are temporary) but they also discourage new hires–
namely because reversing mismatches is costly if workers prove to be inadequate
matches with their job requirements. It is therefore natural to assume that the
union internalizes the disincentive effect of severance payments on labor demand.
As a result, the higher the firing cost, the greater the incentive for the union to
reduce its wage demands, in order to encourage firms to hire. Normalizing the
target level of employment to zero (ST = 0) the above expression can thus be
rewritten as

wS =
z
−φ1
S f

−φ2
S w

φ3
SG

1− νσ/(1− ν)
, (48)

where the φi coefficients are all positive. This equation implies, in particular,
that a higher level of unemployment lowers the level of the skilled wage, as
predicted by the various efficiency wage theories reviewed earlier.44

43The target wage could also be specified as increasing in the income tax rate, implying
that the union would demand higher wages to compensate for a decrease in after-tax income.
44Note that, in general, on would expect the optimal wage to be also be an increasing

function of union density. Here, it is implicitly assumed that all skilled workers are members
of the union.
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As an alternative to the “monopoly union” framework, it could be assumed
that firms and the union bargain over wages (through a generalized Nash bar-
gaining process), with either firms determining employment (the so-called “right
to manage” approach) or that firms and the union bargain over both wages and
employment (see McDonald and Solow (1985)). In the former case, the firm and
the union would determine ωS by maximizing the product of each party’s gains
from reaching a bargain, weighted by their respective bargaining strengths, and
once wages are set, employment would be determined by the firm. As shown for
instance by Creedy and McDonald (1991), for wage determination, it does not
make much difference whether bargaining is over wages only, or over wages and
employment. However, it has also been shown that the equilibrium outcome
in the case of bargaining over both wages and employment is such that firms
would not in general be on their labor demand schedule (see for instance Booth
(1995)).

1.3.3 Bilateral Bargaining

In the real world, individual wage bargaining is common among higher-paid
(skilled) workers. Another approach to wage determination is thus to assume
direct bilateral bargaining, in each period, between producers and workers over
compensation. If a bargain is reached, each worker receives wS , whereas the
producer receives mS − wS , where mS is the marginal product of the worker,
given by, from (45):

mS =
∂Y

∂S
= (

Y

S
)1+ρ. (49)

The worker’s bargaining surplus is ωS−Ω, where Ω represents an alternative
wage, an unemployment benefit (if one exists), or the value of a non-market
activity. The firm’s bargaining surplus is normally mS−wS , but this expression
must be modified in the presence of firing costs (see Coe and Snower (1997)).
Suppose that, in case of disagreement in the bargaining process, the worker
engages in industrial action that is costly to the firm (but not to himself). The
greater is the level of industrial action, the lower will be the producer’s fallback
position and thus the higher will be the wage that the worker can achieve, up to a
limit, beyond which the firm has an incentive to fire him. Producers face a firing
cost of fS per worker, and for simplicity all workers become eligible for severance
payments immediately upon hiring.45 If the cost of the industrial action to the
firm exceeds the firing cost fS , the worker will be replaced by another one.
Consequently, the worker will set the level of industrial action so that its cost
to the firm is exactly fS , making the firm indifferent between retaining him and
replacing him. Thus, the firm’s bargaining surplus is mS − (wS + fS).
The Nash bargaining problem can be formulated as

max
wS

N = (wS − Ω)ν [mS − (wS + fS)]
1−ν , ν ∈ (0, 1),

45 In practice, redundancy payments are only made to workers with some minimum period
of continuous service with the firm.
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where ν measures the bargaining strength of the worker relative to the firm.
The first-order condition is given by

d lnN

dwS
=

ν

ωS − Ω −
1− ν

mS − (wS + fS)
= 0,

from which the equilibrium wage can be derived as

wS = ν(mS − fS) + (1− ν)Ω.

Suppose that Ω = 0, and that the bargaining strength of a skilled worker,
ν, varies inversely with the rate of unemployment, u, with an elasticity φ. The
wage-setting equation can thus be written as

wS = u−φ(mS − fS), (50)

which implies again that the level of wages and the rate of unemployment are
inversely related (as in efficiency wage models and the trade union formulation).
In addition, an increase in the firing cost now reduces the skilled wage.
In the above framework, all firms in the economy behave identically, whereas

all workers have the same bargaining strength. This is a useful analytical ab-
straction when studying general equilibrium implications of given worker-firm
behavior, but is may not a realistic description of an actual economy. For in-
stance, the ability to bargain over the wage may vary considerably across sectors
(or across jobs in any given sector). In a multi-sector economy, of course, wage
determination may follow different patterns.

1.3.4 Job Search

In the formal sector in developing countries, just as in industrial countries, a
large number of workers move between activity, unemployment, and inactivity at
any given point in time, and regardless of whether the economy is in a boom or a
recession. For instance, the Inter-American Development Bank (2003, Chapter
2) found that in Brazil and Mexico, for each job created or destroyed every year,
three workers change jobs or employment status. The evidence also suggests
that those who change jobs have generally higher skills. This is consistent with
the evidence, alluded to earlier, suggesting that the poorest workers (generally
among the unskilled) cannot afford long periods of job search (and therefore
often move rapidly in the informal economy), whereas richer workers (often
among the skilled) are better able undergo a period of open unemployment and
wait for a proper match.46 Understanding the determinants of workers’ search
decisions is thus important to understand wage formation, open unemployment,
labor mobility, and therefore labor market segmentation in the formal sector.
Models of job search make explicit the role of frictions in the decision to

look for employment and accept a job offer, such as the existence of unemploy-

46Workers in rural areas typically have limited opportunities also to engage in job search.
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ment insurance or hiring subsidies.47 One branch of the literature, which is
particularly relevant here, focuses on the effects of market frictions on the de-
termination of wages, under the assumption that wage offers are set and posted
by employers, and workers search for the best offer among them. Search fric-
tions, in this context, relate essentially to the fact that workers must allocate
some time to gather information about wage offers. A key implication of this
literature is that it provides an explanation (in an equilibrium setting) for dif-
ferences in wages paid across employers that are not associated with observed
differences in productivity among workers. One reason for this is the existence
of differential costs of search among workers.
The ability to this class of job search models to explain wage dispersion

across observably identical workers provides therefore an explanation for (urban,
formal) labor market segmentation in developing countries. However, models
along these lines have seldom been applied in the context of these countries.48

As a result, the relevance for these counties of the policy implications discussed
most notably by Pissarides and Mortensen (1999) cannot be ascertained. This
is an important area of investigation for further understanding the dynamics of
labor markets in developing countries.

1.3.5 Adverse Selection Models

Adverse selection models of the labor market dwell on the fact that workers differ
in terms of their abilities and that this is private information. Key contributions
to this approach are those of Weiss (1980, 1991), whose work was subsequently
expanded in many directions (see, for instance, Cahuc and Zylberberg (2004)).
There are relatively few studies focusing on adverse selection as a source

of labor market segmentation and unemployment in developing countries. But
the assumption that workers are generally better informed than alternative po-
tential employers about their true abilities has important implications for a
number of labor market issues in these countries. For instance, Bencivenga and
Smith (1997) showed how an adverse selection problem in the formal economy
can give rise to open urban unemployment in equilibrium and wage dispersion.
Thus, adverse selection may provide an alternative explanation of labor market
segmentation in the urban formal sector of developing countries. Furthermore,
as shown by Weiss (1991), adverse selection may also provide a rationale for
efficiency wages. A higher than market-clearing wage induces workers to self
select and, in a sense, “reveal” their true characteristics. In addition, if current
employers are better informed about the abilities of their workers than alterna-
tive employers, they may concentrate their effort on preventing rapid turnover

47For recent reviews of the equilibrium job search literature (whose focus has been mostly on
industrial countries), see Pissarides and Mortensen (1999) and Rogerson, Shimer, and Wright
(2004).
48Davidson, Martin and Matusz (1999) for instance developed a model with search-

generated unemployment, but it dwells on the matching approach, as opposed to the approach
based on wage offers. See Pissarides and Mortensen (1999) for an attempt to integrate the
two approaches.
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of their better workers.49 Because this may induce fewer quits among better
workers, unemployment (or more generally the stream of individuals changing
jobs) may consist disproportionately of less capable ones. Without lower wages,
firms may be unwilling to hire, and unemployment may display strong persis-
tence. Moreover, workers who do change jobs may send adverse signals about
their abilities, thereby lowering their future bargaining power and wages. In
turn, this perceived loss of future income may represent a major impediment to
mobility. Thus, these models may not only explain high unemployment rates
among the unskilled, but also low quit rates among the skilled.

1.4 A Shirking Model with Segmented Labor
Markets

This section presents a two-sector, partial equilibrium model of a closed economy
with segmented urban labor markets. It distinguishes between the formal and
informal sectors and accounts for two categories of labor, skilled and unskilled.
Unskilled wages in the formal sector are assumed set by government fiat, whereas
informal sector wages are flexible. In addition, the model also assumes imperfect
mobility of the unskilled labor force between the formal and informal sectors,
in line with the Harris-Todaro mechanism described earlier.
Following Shapiro and Stiglitz (1984), skilled wages are determined so as

to avoid shirking. Models of segmented labor markets in which wages are de-
termined along these lines have been developed by a variety of authors, in-
cluding Bulow and Summers (1986), Jones (1987), and Fukushima (1998).50

Jones (1987) showed that a large enough differential between the primary- and
secondary-sector wages removes the need for (involuntary) unemployment as a
discipline device–a ley feature of the Shapiro-Stiglitz contribution. Fukushima
(1998) also developed a two-sector version of the Shapiro-Stiglitz model (with
efficiency wage-setting in both sectors), and studied the impact of active labor
market policies on employment and wages. However, all of these papers consider
only the case of homogeneous labor. Here, as in Agénor and Aizenman (1997),
I consider explicitly two categories of workers and highlight differences in wage
formation between them.
The basic setup, in which only skilled workers may face unemployment, is

presented first. It is then extended to account for unskilled unemployment
by introducing a Harris-Todaro migration mechanism, which generates wait
unemployment as a result of workers’ decisions to queue for jobs in the formal
sector. To illustrated the functioning of the model, the effects of an increase in
the minimum wage are examined.

49As argued by Kugler and Saint-Paul (2000), this tendency may be exacerbated by the
existence of high hiring and firing costs.
50 In addition, Strand (2003) proposed a synthesis of the Shapiro-Stiglitz model with an

individual wage bargaining framework.
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1.4.1 The Economy

Consider an economy producing two nonstorable goods. Both goods are trad-
ables; their domestic prices are given on world markets and normalized to unity.
The first good is produced in the formal sector, using skilled and unskilled la-
bor. Unskilled workers earn a legally-binding minimum wage, whereas skilled
workers’ wage (together with the employment level of both categories of labor)
are determined by firms’ optimization decisions. The second good is produced
in the informal sector using only unskilled labor. In the informal sector, wages
adjust instantaneously to clear the labor market.
There are no physical or institutional impediments to mobility across sectors

for either category of workers. As a result, skilled workers who are unable to find
employment in the formal sector may work as unskilled workers in the informal
economy if they so decide. Both categories of workers have infinite lives, and
discount future earnings at a constant rate. Capital markets do not exist, and
neither group may lend or borrow.
Endowments of skilled and unskilled workers–and thus the economy’s total

labor force–are assumed fixed throughout. The number of firms operating in
each production sector is also assumed fixed, and is normalized to unity.

Production

The representative firm in the informal sector produces output, YI , using labor
in quantity L. Supervision and monitoring of workers’ activities are costless, so
that employed workers always provide the constant level of effort (normalized
to unity, for simplicity) required by their employers. The production technology
is characterized by diminishing returns:

YI = YI(L), Y
0
I > 0, Y

00
I < 0. (51)

The firm takes wages as given and hires labor up to the point where the cost
of the marginal unit of labor just offsets its product. The demand for labor in
the informal sector is therefore given by

Ld = Ld(wI), n
0
I = Y

00−1
I < 0, (52)

where wI denotes the market-clearing wage.
Production in the formal sector, YF , is a function of both skilled and un-

skilled labor, U and S:

YF = YF (S,U), (53)

The production function exhibits positive but decreasing marginal produc-
tivity to each labor category. Using a quadratic approximation and dropping
constant terms yields

YF = b1S + b2U − b11S
2/2− b22U

2/2 + b12S · U,
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where all coefficients are positive. Thus, labor inputs are assumed to be Edge-
worth complements, (b12 > 0).51

The minimum wage for unskilled labor in the formal sector is set by the
government at the level wm, and firms comply fully with the legislation. In
equilibrium, the minimum wage is assumed to be strictly greater than the infor-
mal sector market-clearing wage (wm > wI). This assumption ensures that un-
skilled workers will look for job opportunities in the formal sector first, thereby
avoiding corner solutions.52

From the first-order conditions for profit maximization, and normalizing
constant terms to zero, the demand functions for unskilled and skilled labor in
the formal sector are, respectively,

Ud = −(b11wm + b12wS)/∆, (54)

Sd = −(b22wS + b12wm)/∆, (55)

where wS denotes the skilled wage and

∆ = b22b11 − b212,

which is positive as a result of the second-order conditions for profit maximiza-
tion. Equations (54) and (55) indicate that increases in either wage reduces the
demand for both categories of labor.

Effort and Utility

Both categories of workers are risk neutral and dislike effort. The instantaneous
utility function is taken to be additively separable and linear in w and e:

u(w, e) = w − e,

where w is the wage earned in the sector of employment and e the level of effort.
The effort level provided by unskilled workers in the formal sector and those
employed in the informal sector is the same, eU , and corresponds to the level of
effort required by employers. Skilled workers, however, have the possibility to
shirk because firms in the formal sector cannot monitor perfectly their on-the-
job effort. They supply either the level of effort required from them (e = eS)
or zero effort when shirking (e = 0); Effort is thus dichotomous.53 Firms, in
equilibrium, set the wage of skilled workers so as to deter them from shirking
and induce them to provide the required level of effort.
51Evidence on the degree of substitutability between skilled and unskilled labor in developing

countries was briefly discussed earlier. It suggests that skilled and unskilled workers in the
modern sector tend to be Hicks-Allen substitutes, that is, that the output-constant cross
elasticities of demand for each category of labor are positive. This, of course, does not preclude
the possibility that these two groups of workers be gross complements at the same time.
52More generally, it could be assumed that employment in the formal sector provides also

a nonpecuniary benefit, such as an enhanced social status. As a result of this assumption,
the informal sector market-clearing wage could be either higher or lower than the legal min-
imum wage in equilibrium–but the wage differential would still need to be less than the
nonpecuniary benefit.
53The assumption that shirking involves a zero level of effort is made for simplicity only.
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Effort Monitoring and the Skilled Wage

The monitoring technology is such that there exists a constant probability (per
unit time), υ, that a skilled worker engaged in shirking is caught. If detected, the
worker is fired and faces two options: remain unemployed in the formal sector,
or seek employment in the informal economy.54 In general, the choice between
these two options depends on a variety of factors, both noneconomic (such as the
perceived loss of social status) and economic–for instance, whether informal
sector employment has an adverse signaling effect, or whether it is easier to
seek a job in the formal sector while being unemployed instead of working in
the informal sector. Here the choice is assumed to depend solely on whether the
worker’s reservation wage is higher or lower than the going wage in the informal
sector, adjusted for the disutility of effort.
Let τ denote the exogenous turnover rate per unit of time for skilled workers.

Following Shapiro and Stiglitz (1984), arbitrage equations can be used to derive
the wage of skilled workers. Let V S

Fs denote the expected lifetime utility of a
skilled worker currently employed in the formal sector who chooses to shirk, and
let V S

Fn be the expected utility stream if the employed worker is not shirking.
The steady-state arbitrage equations are

βV S
Fs = wS + (τ + υ)(V S

n − V S
Fs), (56)

βV S
Fn = wS − eS + τ(V S

n − V S
Fn), (57)

where β > 0 is the rate at which future earnings are discounted and V S
n is the

expected lifetime utility of a skilled worker who is not employed in the formal
sector.55 In standard fashion, equations (56) and (57) can be interpreted as
indicating that the interest rate times the asset value equals the flow benefits
(dividends) plus the expected capital gain (or loss). For instance, if a skilled
worker shirks, he or she obtains the wage wS without providing any effort but
faces a probability τ + υ of losing his or her job, thus incurring a loss in utility
equal to (V S

Fs − V S
n ).

To elicit the appropriate level of effort requires that V S
Fn ≥ V S

Fs, so that,

54 In principle, a skilled worker who attaches a nonpecuniary benefit to formal sector em-
ployment may also be willing to accept an unskilled position in that sector. This case can be
excluded by assuming that an employer whose aim is to minimize frictions among its employ-
ees would refrain from hiring skilled workers to fill unskilled positions, while at the same time
other skilled workers occupy positions consistent with their qualifications.
55Consider, for instance, Eq. (57). Following Shapiro and Stiglitz (1984), the expected

utility stream derived within an infinitesimally small time interval (t, t+dt) can be defined as

V S
Fn = (wS − eS)dt+ exp(−βdt)[(1− τdt)V S

Fn + τdtV S
n ],

because τdt measures the probability of a skilled worker leaving the job during the interval
(t, t + dt). Approximating the discount factor by exp(−βdt) ' 1 − βdt and solving for V S

Fn
yields

V S
Fn = (wS − eS)dt+ (1− βdt)τdt(V S

n − V S
Fn)/[1− (1− βdt)].

Taking limits as dt→ 0 yields Eq. (57).
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using Equations (56) and (57):

wS ≥ βV S
n +

ΛeS
υ

, Λ ≡ υ + β + τ . (58)

Equation (58) is the no-shirking condition (NSC) originally derived by Shapiro
and Stiglitz (1984). In equilibrium this condition holds as an equality, and a
rational worker will be indifferent between working and not working.

1.4.2 Equilibrium with Skilled Unemployment

The equilibrium solution of the model requires solving for the informal sector
wage and calculating V S

n , the expected lifetime utility of a skilled worker not
employed in the formal sector, to determine wS . As indicated before, whether
a skilled worker who is not hired in the formal sector takes up employment in
the informal economy or enters the unemployment pool depends on whether
utility while employed in the informal sector, wI − eU , is greater or lower than
Ω, the reservation wage–which can be viewed here as the imputed value (in
wage units) of leisure.
Following Shapiro and Stiglitz (1984), suppose that skilled workers perceive

the transition probabilities into a formal sector job out of informal unemploy-
ment or unemployment as identical and equal to the exogenous hiring rate (or
employment probability), a. The steady-state arbitrage equations for a skilled
worker who is not employed in the formal sector are therefore equal to

ρV S
n = Ω+ a(V S

F − V S
n ), wI − eU ≤ Ω, (59)

ρV S
n = wI − eU + a(V S

F − V S
n ), wI − eU > Ω, (60)

where it is assumed that, in equilibrium, the no-shirking condition (58) holds
with equality so that

V S
Fn = V S

Fs = V S
F .

The quantity a(V S
F − V S

n ) in Equations (59) and (60) is equal to the net ex-
pected utility gain of being employed in the formal sector, times the probability
(per unit time) of being hired in that sector.
Solving Equations (57), (59) and (60) simultaneously yields the expected

discounted utility of a skilled worker not employed in the formal sector:

ρV S
n =

Ω(ρ+ τ)

Γ
+

a

Γ
(wS − eS), wI − eU ≤ Ω, (61)

ρV S
n = wI − eU +

a

Γ
[(wS − eS)− (wI − eU )], wI − eU > Ω, (62)

where Γ = a+ β + τ .
Substituting these results in (58) yields

wS = Γ
−1[Ω(β + τ) + a(wS − eS)] +

eSΛ

υ
, wI − eU ≤ Ω, (63)
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wS = wI − eU +
a

Γ
[(wS − eS)− (wI − eU )] +

eSΛ

υ
, wI − eU > Ω. (64)

In a steady-state equilibrium, flows of skilled workers in and out of employ-
ment in the formal sector must be equal. Because all skilled workers who are
not currently employed in the formal sector can be hired by firms in that sector,
it must be that

τSd = a(NS − Sd), (65)

where NS denotes the total number of skilled workers available.
Substituting Equation (65) for a in Equations (63) and (64) yields the steady-

state NSC:

wS = Ω+
eS
υ

½
Λ+

τSd

NS − Sd

¾
, wI − eU ≤ Ω, (66)

wS − eS = wI − eU +
eS
υ

½
Λ+

τSd

NS − Sd

¾
, wI − eU > Ω. (67)

Equations (66) and (67) indicate that to deter skilled workers from shirking,
firms must pay a going wage sufficiently high relative to the opportunity cost
of effort. The difference between Equations (66) and (67) is that in the first
case an increase in the informal sector wage–which is such that the condition
wI − eU ≤ Ω continues to hold–has no effect on the efficiency wage, whereas in
the second case it raises in the same proportion the efficiency wage. The wage
differential between skilled and unskilled workers (adjusted for the disutility of
effort) for wI − eU > Ω, and the wage level itself for wI − eU ≤ Ω, depend
positively on the required level of effort in the formal sector, the turnover rate,
and the discount rate (because future losses incurred if caught shirking are less
valued), and negatively on the probability υ of being caught shirking.
The market-clearing wage in the informal sector depends on whether skilled

workers seek employment in the informal economy or not, that is, on whether
wI − eU

>
< Ω. If skilled workers choose to remain unemployed, the equilibrium

wage is determined by

NU − Ud = Ld, wI − eU ≤ Ω, (68)

where NU = N −NS denotes the total number of unskilled workers, and N the
size of the labor force. If skilled workers decide to take up employment in the
informal sector, by contrast, the equilibrium condition of the informal sector
labor market is

N − (Sd + Ud) = Ld, wI − eU > Ω. (69)

Equations (68) and (69) can be solved for wI as a function of the efficiency
wage and the minimum wage, as shown below.
Thus, depending on whether wI −eU >

< Ω, two equilibria may emerge in the
above framework. In both cases, wages and actual employment are determined
at the intersection of a wage-setting curve and an employment schedule.
Consider first the case where the informal sector wage–net of the disutility

of effort–exceeds the reservation wage (wI − eU > Ω), so that skilled workers
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subject to job rationing opt to take unskilled positions in the informal sector.
The equilibrium is consequently characterized by full employment, and is de-
picted in Figure 1.5. In panel A, the demand curves for both skilled and unskilled
workers in the formal sector are inversely related to the efficiency wage. Panel B
gives the supply constraint imposed by the given size of the labor force. Using
the 45-degree line shown in that quadrant, the demand for unskilled labor in
the informal sector can be reported from panel A to panel C. The overall labor
supply constraint determines, given the level of employment of skilled workers,
the residual supply of labor in both sectors, N −Sd. This quantity is also equal
to total demand for unskilled workers, the demand curve of which is also shown
in panel C as Ud + Ld. By subtracting vertically from the total demand curve
the level of employment of unskilled workers in the formal sector, the demand
curve for unskilled labor in the informal sector and the market-clearing wage
are obtained. The equilibrium wage for unskilled workers is determined at point
C, with total employment in the informal sector measured by the distance CC 0.
The NSC condition, which is shown in panel D as a positive relation between
wS and wI , is derived by substituting the demand function for skilled workers,
Equation (55), in Equation (67). Given the informal sector wage (determined at
point C), the efficiency wage is determined through the NSC curve at point D.56

Finally, given the NSC, the demand for skilled labor is determined at point A.
Because the efficiency wage exceeds the market-clearing wage for skilled labor
(which is obtained at point A0), the horizontal distance between A and A0 gives
the supply of skilled labor in the informal sector.
In the second case, where the informal sector wage (again, adjusted for the

disutility of effort) is too low relative to the reservation wage (wI − eU ≤ Ω),
rationed workers prefer to remain unemployed rather than work in the informal
sector. The luxury unemployment equilibrium is illustrated in Figure 1.6, which
is constructed essentially in the same manner as Figure 1.5. The NSC, however,
is now horizontal–because wS does not depend on wI–as shown in panel D of
the diagram. The demand for skilled workers is again determined at point A,
but skilled unemployment prevails, at the rate (NS − Sd)/Sd.57

Thus, in this basic framework, unemployment affects only skilled workers,
and can be deemed quasi-voluntary. It is involuntary in the sense that employ-
ment opportunities requiring highly qualified workers are demand constrained,
and all skilled workers (given the required level of effort) would prefer to earn
the efficiency wage. It is also voluntary, however, in the sense that skilled work-
ers could find employment in the informal sector but opt not to work there–
because their reservation wage (or, equivalently, the opportunity cost of effort)
is too high relative to the going wage.

56Note that when skilled workers elect to seek employment in the informal sector the no-
shirking efficiency wage will depend, through wI , on the level of employment of both categories
of workers in the formal economy. Note also that from Eq. (67), the informal sector wage is
always lower than the efficiency wage.
57Because there is no unemployment benefit scheme in the present framework, unemployed

workers (skilled and unskilled) are implicitly assumed to either turn to a subsistence activity
(home production) or to rely on other members of the household for their survival.
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1.4.3 Labor Mobility and Unskilled Unemployment

The assumption of wage flexibility and the absence of barriers to entry in the
informal sector in the basic framework developed above implies that unemploy-
ment of unskilled workers cannot emerge in equilibrium. A worker who is unable
to find employment in the formal economy can always be hired in the informal
sector at the going wage. These features of the model, as discussed by Agénor
(1996), and as noted the first part of this chapter, are well supported by the
evidence. In many developing countries, open unemployment tends to affect
mostly skilled workers, because unskilled workers (in the absence of unemploy-
ment benefits) often cannot afford to remain unemployed for long. Nevertheless,
even if it does not exist on a massive scale, open unskilled unemployment can
also be observed in a number of developing countries, as documented earlier.
Accordingly, the basic framework is now extended to account for the pos-

sibility of unemployment of unskilled workers. The analysis essentially applies
the Harris-Todaro mechanism to labor movements within the urban sector, as
proposed earlier. This extension allows the model to provide an explanation for
wait unemployment, that is, a situation where wage expectations of informal
sector workers lead them to remain unemployed and queue up for job opportu-
nities in the formal sector.
Suppose that, as before, on-the-job search is excluded and that employers in

the formal sector can hire only out of the pool of unemployed workers. Unskilled
workers may opt not to take a job in the informal sector and instead remain
unemployed if the perceived benefit of doing so is higher than the opportunity
cost of waiting. To determine these benefits and costs, suppose that unskilled
workers’ reservation wage is ΩU , which is lower than the legal minimum wage
(so that unskilled workers are always willing to work in the formal sector) and
satisfies wI − eU > ΩU .58

Let π denote the perceived employment probability (that is, the perceived
hiring rate) for unskilled workers in the formal sector. In analogy with equations
(59) and (60), the arbitrage equation for an unskilled worker who decides to
remain unemployed is given by

βVH = π(V U
F − VH), (70)

where V U
F measures the discounted utility stream derived by an unskilled worker

who works in the formal sector and and VH the discounted utility stream derived
by an unskilled worker who is unemployed. V U

F is defined by

βV U
F = wm − eU + τU (VH − V U

F ), (71)

where τU denotes the turnover rate for unskilled workers in the formal sector.
58With an informal sector wage (adjusted for the disutility of effort) lower than the reser-

vation wage (wI − eU ≤ ΩU ), all unskilled workers who are unable to find a job in the formal
economy would opt to remain unemployed. This situation would yield an unemployment
equilibrium similar to the one described in the previous section. I therefore exclude it and
focus instead on the case where wI − eU > ΩU . As shown later, however, this condition is
not sufficient to prevent the emergence of wait unemployment of unskilled workers.
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Solving equations (70) and (71) implies

βVH =
π(wm − eU )

Φ
, Φ ≡ τU + β + π. (72)

Unskilled workers opt to wait for employment in the formal sector as long
as the net expected utility stream of queueing is positive. In equilibrium, the
expected utility stream associated with queueing (that is, being unemployed),
VH , must be equal to the discounted utility stream associated with employment
in the informal sector, VI . Because employers in the formal sector hire only out
of the pool of unemployed workers, the turnover rate in the informal sector is
zero in equilibrium. As a result, VI = (wI − eU )/β. Using equation (72), the
migration equilibrium condition, VH = VI , can be solved to yield

wI = eU + βVH = (β + τU )eU + πwm, (73)

which shows that in equilibrium, for a given turnover rate, an increase in the
minimum wage leads to a less-than-proportional increase in wages in the infor-
mal sector.
In a stationary equilibrium, flows of unskilled workers in and out of em-

ployment in the formal sector must be equal. Thus, because formal sector firms
hire only unemployed workers, an equilibrium condition similar to equation (65)
holds:

τUU
d = π(NU − Ud − Ld). (74)

This condition can be solved for π to give

π =
τUU

d

NU − Ud − Ld
.

Substituting this result in equation (73), and using (52) and (54), yields the
equilibrium wage in the informal sector:

wI = G(wS ;wm), GwS > 0. (75)

Equation (75) shows that (regardless of whether skilled and unskilled labor
are substitutes or complements in the formal sector) there is a positive relation-
ship between the skilled wage in the formal sector and wages in the informal
economy.
Given the assumed flexibility of wages in the informal sector, firms in that

sector must be on their labor demand curve. Combining equations (52) and
(75) yields the equilibrium level of employment in the informal sector:

Ld = Ld(wS ;wm), LdwS < 0. (76)

Aggregate unskilled unemployment is thus given by59

NU − (Ud + Ld). (77)
59When skilled workers opt to seek employment in the informal sector, equation (77) holds

only if it is assumed that unskilled workers are hired first. This assumption is needed to equate
the demand for labor in the informal sector with actual employment of unskilled workers in
that sector. In practice, of course, it is not necessarily appropriate.
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The case of generalized unemployment is illustrated in Figure 1.7, using a
similar construction process as the one used before. It assumes that wI−eU ≤ Ω,
so that, as discussed in the previous section, skilled workers who are unable to
find a job in the formal sector choose to remain unemployed. The NSC curve in
panel D is thus horizontal, as in Figure 1.6. Relation (75) between the efficiency
wage and the informal sector wage, denoted ILC, is shown also in panel D.
The equilibrium wage in the informal sector is determined at the intersection
of the NSC and ILC curves in that panel, at point D. Employment in the
informal economy is determined at the intersection between the equilibrium
wage, determined at point D in panel D, and the labor demand curve in the
informal sector (point C). Given the total demand for unskilled labor (in the
formal and informal sectors), unskilled unemployment, NU − (Ud+Ld), is given
by the distance C 0C 00 in panel C.

1.4.4 Increase in the Minimum Wage

As discussed in the first part of this chapter, the impact of changes in minimum
wages on employment (as well as relative wages) in developing countries remains
controversial. In what follows the effects of an increase in the minimum wage
on wage dispersion and employment allocation are examined. This is done first
under the assumption that in the initial position of the economy skilled workers
who are unable to find a job in the formal sector choose to work in the informal
sector–an outcome that requires, as shown earlier, wI − eU > Ω.
The appendix shows that an increase in the minimum wage lowers the in-

formal sector wage, because it reduces the demand for unskilled workers in the
formal sector and raises labor supply in the informal economy. The efficiency
wage also falls, thereby dampening the direct effect of the increase in the min-
imum wage on the demand for unskilled labor in the formal sector. The net
effect on the demand for skilled labor is ambiguous; the direct effect is to re-
duce the demand for that category of labor, but the indirect effect (associated
with the reduction in the efficiency wage) is to increase it. The demand for
labor in the informal economy also tends to increase, offsetting job losses in the
formal sector.60 Wage dispersion in the formal sector (that is, the skilled wage-
minimum wage differential) tends to fall. However, because wm > wI in the
initial equilibrium, the differential between wages earned by unskilled workers
in the formal and informal sectors rises. In addition, because both the skilled
workers’ wage and the informal sector wage fall, the net effect on the differential
between these two wages is ambiguous.
An important implication of the above analysis is that it is possible for the

informal sector wage to fall so much that the inequality wI−eU > Ω is reversed.
In that case, skilled workers who were initially employed in the informal sector
will opt to quit and choose instead to remain openly unemployed. As can be

60Graphically, as can be inferred from Figure 1.5, the labor demand curves for both skilled
and unskilled workers shift to the left in panel A. The labor demand curves in panel C also
shift to the right. The NSC curve in panel D–which depends on the minimum wage as a
result of the labor demand curve–shifts downward.
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inferred from the results presented in the appendix, the lower the elasticity of the
demand for labor in the informal sector, the larger will be the reduction in the
market-clearing wage, and thus the more likely it is that skilled unemployment
will emerge.
Suppose now that in the initial equilibrium position skilled workers who

are unable to find a job in the formal sector choose to remain unemployed
(that is, wI − eU ≤ Ω). Similar conclusions to those obtained in the preceding
case can be derived (see the appendix): the increase in the legal minimum
wage raises skilled employment and shifts unskilled employment toward the
informal sector. Although the skilled wage-minimum wage differential falls,
wage disparity between unskilled workers in the formal and informal sectors
rises.
Consider now the extended framework in which unemployment of unskilled

workers may emerge in equilibrium and suppose that wI − eU > Ω initially.
Equations (75), (76), and (67), written as wS = wS(wm), yield (see the Appen-
dix):

dwI/dwm
<

>
0, dLd/dwm

<

>
0, (78)

which shows that an increase in the minimum wage has, in general, an ambiguous
effect on the equilibrium levels of employment and wages in the informal sector.
On the one hand, the increase in the minimum wage raises the supply of labor
in the informal sector, thus exerting downward pressure on wages there and
stimulating the demand for labor. On the other, the minimum wage hike (at
a given employment rate in the formal sector) leads more workers to queue up
for employment in the formal economy. That is, for a given turnover rate in
the formal sector, the increase in the minimum wage raises the expected utility
stream associated with waiting for a job in the formal economy. But because
the higher legislated wage also lowers labor demand in the formal sector, the
employment probability (the hiring rate) falls.
Whether the indirect wage effect is large enough to compensate for the direct

effect cannot be determined a priori. If the elasticity of unskilled labor demand
in the formal sector with respect to a change in the minimum wage is less than
unity in absolute value (that is, if η ≡ |wmh

0
U/hU | < 1, where the function hU is

defined in the appendix), the wage effect will dominate and the overall impact
of an increase in the minimum wage on employment in the informal sector will
be negative. By contrast, if the elasticity η is sufficiently large, employment in
the informal sector will increase.
From these results, it can be inferred that an increase in the minimum wage

has also an ambiguous effect on unskilled unemployment. If the elasticity of the
demand for unskilled labor in the formal sector with respect to a change in the
minimum wage is sufficiently low, unemployment will unambiguously increase.
Alternatively, consider the case where the initial situation is characterized

by generalized unemployment (that is, wI−eU ≤ Ω), so that the skilled workers’
wage is independent of wI . As shown in the appendix, the effect of an increase
in the minimum wage on employment and wages in the informal sector remains
ambiguous; if the minimum wage is initially very low, the effect is likely to be
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positive. For the formal sector, the results are

dwS

dwm
> 0,

dSd

dwm
> 0,

dUd

dwm
< 0, (79)

together with
d(wS − wm)

dwm
< 0,

d(Sd + Ud)

dwm
< 0. (80)

Thus, an increase in the minimum wage raises skilled wages and labor de-
mand, and lowers unskilled employment in the formal sector. The increase in
the skilled wage is less than proportional, implying a reduction in wage dis-
persion in the formal sector. Also, aggregate employment in the formal sector
Sd+Ud falls, as the increase in skilled employment is not large enough to offset
the reduction in unskilled employment.
To conclude, it should be noted that there are other (longer-run) effects of

minimum wages that are not captured in the above setting. To the extent that
these effects are favorable and significant, they could overturn some of the re-
sults derived above. For instance, minimum wages may have positive nutritional
effects on workers in poor countries–as emphasized in the efficiency wage mod-
els of Bliss and Stern (1978) and Dasgupta and Ray (1986), for instance–and
may have strong effects on productivity in the formal sector. High minimum
wages may help raise productivity also by enticing workers in the formal sec-
tor to work harder, as in De Fraja (1999), and change jobs less frequently.61

Furthermore, in a longer-run perspective, they may enhance growth prospects
and increase welfare if the positive externality associated with human capital
accumulation and the incentive to acquire skills has a sufficiently large impact
on overall productivity, as noted by Agell and Lommerud (1997), Cahuc and
Michel (1996), and Cubitt and Heap (1999).

1.5 Concluding Remarks

Labor market segmentation, which can be defined as a situation where obser-
vationally identical workers receive different wages depending on their sector of
employment, is a pervasive feature of developing countries. The purpose of this
chapter has been to provide an analytical overview of models aimed at explain-
ing this phenomenon. The first part reviewed some of the salient characteristics
of the labor market in developing countries, including institutions and regula-
tions that may lead, directly or indirectly, to segmentation–such as minimum
wages, hiring and firing regulations, nonwage labor costs and unemployment
benefits, wage indexation provisions, and bargaining structures.
The second part argued that the Harris-Todaro model of rural-urban mi-

gration is also a useful device to examine labor mobility between the formal

61As emphasized since the mid-1940s, reasonably high minimum wages may even have a
direct positive effect on employment in the presence of monopsony factors. See Agénor and
Aizenman (1995) for a discussion of these issues.
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and informal sectors in urban areas. The implications of this assumption were
illustrated by examining the wage and employment effects of an adverse labor
demand shock in the formal sector. The third part discussed alternative mod-
els of wage formation in the urban sector and examined their implications for
labor market segmentation. These models include those focusing on efficiency
wages, trade union behavior, bilateral bargaining, search behavior, and adverse
selection. Efficiency wage theories, in particular, postulate that real wage cuts
lower productivity because they may reduce incentives to provide effort, as well
as increase incentives to shirk and quit. Thus, efficiency wage theories help
explain why firms in the urban formal sector may pay some workers (particu-
larly among the skilled) more than the market-clearing wage. They also predict
noncompetitive wage differentials across segments of the labor market, even in
the absence of institutional impediments to wage flexibility. If, for instance,
efficiency wage considerations apply differentially across sectors (owing to, say,
differences in specific training costs), then intersectoral wage gaps that cannot
be eliminated by market forces will emerge.
The fourth part presented a closed-economy model with segmented labor

markets and shirking behavior by the skilled, dwelling on the work of Shapiro
and Stiglitz (1984). The impact of an increase in the minimum wage on open
unemployment is examined. The analysis highlighted the importance of ac-
counting for interactions in the process of wage formation across different seg-
ments of the labor market and the role of imperfect labor mobility in assessing
the employment and wage effects of minimum wage regulations.
Two important areas for future research on wage formation and labor mar-

ket segmentation in developing countries are the role of informational frictions
in the search process and the determinants of reservation wages. Regarding
the latter, little empirical work exists (even in industrial countries), despite the
importance of this concept for modeling labor supply decisions and for various
theories of the labor market. For instance, under the assumption of a stationary
reservation wage, optimal search theory predicts a positive correlation between
the duration of unemployment and the reservation wage; that is, workers with
higher reservation wages would tend to have longer unemployment spells (see
Pissarides and Mortensen (1999)). In one of the few studies available, Prasad
(2003) used longitudinal micro data to examine the determination of the reser-
vation wage of unemployed workers in Germany. He found that the availability
of unemployment benefits raised the reservation wage and had a strong disin-
centive effect on the unemployed’s decision to seek employment. Hogan (2004),
in a study of the United Kingdom, found that previous wages (which may im-
part inertia in perceived standards of living) have a significant but relatively
small effect on reservation wages. He also found no significant effect of unem-
ployment benefits, and a small impact of the local unemployment rate. Studies
along these lines are important to examine the determinants of job search in
developing countries. As noted earlier, many workers (especially the poorest)
cannot afford long periods of job search in these countries, and therefore are
forced to accept the first job opportunity that comes their way, even if waiting
would have meant finding a better alternative and earning a higher wage.
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Appendix
The Impact of a Change in the Minimum Wage

This Appendix begins by establishing the sign of dwI/dwm under alternative
assumptions about wI − eU and perfect and imperfect mobility of the unskilled
labor force in the closed-economy model with shirking.
Consider first the case of perfect mobility, and suppose that initially wI −

eU > Ω. From Equation (69), we have

dUd + dSd + dLd = 0. (A1)

From Equation (52), dLd = LwIdwI , whereas from Equations (54) and (55):

dUd = ∆−1(b11dwm − b12dwS), (A2)

dSd = ∆−1(b22dwS − b12dwm), (A3)

where ∆, as defined in the text, is positive. Combining the above results yields

∆−1[(b11 − b12)dwm + (b22 − b12)dwS ] + LwIdwI = 0. (A4)

From Equation (67), we have62

dwS = dwI + γdSd, γ ≡ ρτNS

ν(NS − S̃d)2
> 0,

or, using Equation (A3),

dwS = dwI + γ∆−1(b22dwS − b12dwm). (A5)

Equations (A4) and (A5) can be written as·
LwI ∆−1(b22 − b12)
1 γ∆−1b22 − 1

¸ ·
dwI

dwS

¸
=

·
∆−1(b11 − b12)

γ∆−1b12

¸
dwm,

from which it can be shown that, because b22 − b12 < 0 and b11 − b12 < 0:

dwI/dwm < 0.

Suppose now that initially wI − eU ≤ Ω. From Equation (66), the efficiency
wage wS is thus independent of wI . Using the implicit function theorem, it
can be shown that the minimum wage lowers the efficiency wage; thus, wS =
wS(wm), with w0S < 0. Substituting this result in Equation (54) yields

Ud = ∆−1[b11wm − b12wS(wm)] ≡ hU (wm), h0U < 0, (A6)

which indicates that the net effect of an increase in the minimum wage on the
demand for unskilled workers in the formal sector is negative. Similarly, using
62 In evaluating γ as well as φ and the C coefficients later, labor demand functions are valued

at initial steady-state levels, which are denoted by ‘˜’.
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Equation (55), it can be shown that an increase in the minimum wage has an
unambiguously positive effect on the demand for skilled labor.
Solving Equation (68) using (52) and (A6) yields

wI =
NU − hU (wm)

LwI
≡ wI(wm), w0I > 0,

which shows that an increase in the minimum wage lowers the market-clearing
wage in the informal sector.
Consider now the model with the Harris-Todaro migration mechanism. Equa-

tion (73) can be rewritten as

wI − eU − π

τU + ρ+ π
(wm − eU ) = 0. (A7)

Substituting (74) for π in the above equation yields an equation from which
it can be shown that

dwI

dwS
= − (wm − eU )Γ(∂π/∂wS)

1− (wm − eU )Γ(∂π/∂wI)
, Γ ≡ τU + ρ

(τU + ρ+ π)2
.

It can also be shown that

sg(
∂π

∂wI
) = sg(

dndI
dwI

) < 0, sg(
∂π

∂wS
) = sg(

∂Ud

∂wS
) = −sg(b12) > 0,

which imply that
dwI/wS > 0.

Consider now the effects of an increase in the minimum wage when wI−eU ≤
Ω. From Equations (55) and (66),

wS = Ω+
eS
υ

½
Λ+

τSd

SS − Sd

¾
,

which implies that
dwS = φ(b22dwS − b12dwm),

where φ ≡ eSτS̃
d/υ(NS − S̃d)2∆ > 0. Thus

dwS

dwm
= − φb12

1− φb22
> 0. (A8)

Using Equation (54) yields

dUd

dwm
= ∆−1[b11 − b12(

dwS

dwm
)],

that is, using Equation (A8):

dUd

dwm
= −φ−∆

−1b11
1− φb22

< 0. (A9)
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Equation (A8) also implies that

d(wS − wm)

dwm
=

φ(b22 − b12)− 1
1− φb22

,

which is negative because b22 − b12 < 0.
Equation (55) yields

dSd

dwm
= ∆−1[b22(

dwS

dwm
)− b12],

that is, using Equation (A8):

dSd

dwm
= − ∆

−1b12
1− φb22

> 0. (A10)

Combining Equations (A9) and (A10) yields

d(Sd + Ud)

dwm
= −∆

−1(b12 − b11) + φ

1− φb22
,

which is negative because b11 − b12 < 0.
To calculate dwI/dwm, begin by differentiating (A7) with respect to wm.

This yields
dwI

dwm
− π

τU + ρ+ π
− Γ(wm − eU )

dπ

dwm
= 0. (A11)

From Equation (74), it can be shown that

dπ

dwm
= −C1 dwI

dwm
+ C2

dwS

dwm
− C3, (A12)

where

C1 = −( dn
d
I

dwm
)

π

(NU − Ũd − L̃d)
> 0, C2 = − b12(N

s
U − L̃d)π

∆Ũd(Ns
U − Ũd − L̃d)

> 0,

C3 = − b11(N
s
U − L̃d)π

∆Ũd(Ns
U − Ũd − L̃d)

> 0.

Equations (A11) and (A12) imply

dwI

dwm
= (1 + C1C4)

−1 π

τU + ρ+ π
− C4(C3 − C2

dwS

dwm
),

where C4 = Γ(wm − eU ). It can be shown that in the general case dwI/dwm is
ambiguous. For wm low initially, wm−eU ' 0 and C4 ' 0, so that dwI/dwm > 0.



Figure 1.1
Labor Mobility, Sectoral Wage Rigidity, and Adjustment
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Productivity and the Efficiency Wage

Source: Adapted from Agénor and Santaella (1998, p. 272).
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Wages, Unit Labor Costs and the Quit Rate



Figure 1.4
Dynamics of Wages and Employment in the Urban Sector
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Equilibrium with Generalized Unemployment 
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Chapter 2

The Macroeconomics
of Poverty Reduction

Pierre-Richard Agénor

Poverty remains a widespread phenomenon in the developing world, despite
significant progress in raising living standards in many countries in recent years.
According to World Bank estimates, the headcount ratio (which measures the
incidence of poverty, that is, the proportion of individuals or households earning
less than a given level of income), based on an international poverty line of $1.08
per day, dropped from 40.4 percent in 1981 to 21.1 percent in 2001 when China
is included.1 But the drop is only from 31.7 percent to 22.5 percent without
China, where poverty dropped from 63.8 percent to 16.6 percent during the
same period. In sub-Saharan Africa alone, the incidence of poverty increased
from 41.6 percent in 1981 to 46.4 percent in 2001 with a $1.08 per day poverty
line, and from 73.3 percent to 76.6 percent with a $2.15 per day poverty line.
Moreover, as a result of sustained population growth, the absolute number of
poor doubled during the period, from 164 million in 1981 to 313 million in
2001 with a $1.08 per day poverty line, and from 288 million to 516 million
with a $2.15 per day poverty line. As a result, the share of the world’s poor
living in sub-Saharan Africa rose from 11 percent in 1981 to 29 percent in 2001.
The depth of poverty, as measured by the poverty gap (defined as the average
shortfall of the income of the poor with respect to the poverty line, multiplied
by the headcount ratio) remains also the highest in sub-Saharan Africa, having
increased from 17 percent in 1981 to 21 percent in 2001.
“Getting the facts right” on world poverty has proved to be difficult and

remains a matter of controversy between the World Bank and some academic
researchers.2 Nevertheless, most observers would agree that millions of individ-

1See Chen and Ravallion (2004). The poverty line is measured at 1993 purchasing power
parity exchange rates.

2A key issue in this context has been the discrepancies between national accounts data
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uals around the world continue to endure lives of deprivation, and that prospects
for reducing poverty remain bleak in some regions. Based on current trends,
sub-Saharan Africa as a whole will not be able to reduce poverty by half be-
tween 1990 and 2015, as called for under the Millennium Development Goals
proclaimed in 1999 by the United Nations.
Bringing relief to the world’s poorest remains therefore one of the central

policy issues of the new millennium. In that context, much effort has been
devoted in recent years to understanding how macroeconomic policy affects
poverty (through its impact on cyclical output, growth and distribution) and
how aggregate shocks (whether policy-induced or otherwise) are transmitted to
the poor. A key reason for this has been the growing recognition that economic
crises hurt the poor the most, because they often lack the means to protect
themselves from adverse income and employment shocks. The poor lack assets,
such as land and bank deposits, and often have no direct access to credit mar-
kets (or face prohibitive borrowing costs when they do), to smooth the impact
of these shocks. For the very poor, unfavorable shocks may be large enough to
result in actual declines in consumption, with adverse effects on their longer-
term nutrition and health prospects. Moreover, due to the lack of education
and marketable skills, the poor tend to be less mobile than workers with better
education. Another reason has been the need to develop quantitative macroeco-
nomic models to help countries conduct systematic policy analysis and examine
the trade-offs that are inherent to the formulation of medium- and long-term
poverty reduction strategies.
The purpose of this chapter is to provide an overview of some of the re-

cent research on the macroeconomics of poverty reduction, as well as my own
perspective on what may constitute fruitful research directions. In doing so, I
will focus on income poverty. It is now well recognized that poverty is a multi-
dimensional phenomenon, which is not only evident in low levels of income, but
also in poor people’s vulnerability to ill health, personal violence, and natural
disasters. The focus on income is, however, justified to some extent because
the impact of macroeconomic policy on the poor operates essentially through
changes in earnings, and because changes in income tend to be highly correlated
in the medium and long term with other social and demographic indicators, such
as life expectancy, infant mortality, fertility, and the literacy rate (the direction
of causality remaining, of course, a matter of debate).
Section II discusses some of the reasons why research on the macroeconomic

aspects of poverty may have been “distorted” by either a relative neglect of the
issue by macroeconomists, or an excessive focus on micro/measurement aspects.
The lack of a macro perspective is well illustrated by the recent debate on “pro-
poor growth,” which is also discussed in that section. Section III provides a
brief analytical review of the transmission channels of macroeconomic policies
to the poor, with a particular focus on the role of the labor market. Section IV
illustrates how the type of labor market distortions that are typically observed

and household survey data. See Deaton (2005) and Bhalla (2004) for a detailed discussion,
including a criticism of World Bank estimates.
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in developing countries can be integrated in a two-household theoretical macro
model to analyze the poverty effects of macroeconomic policies–in particular,
the impact of a cut in government spending on the urban poor. Section V
identifies various directions for future research, including the sources of, and
evidence on, poverty traps; the causes of asymmetric effects of output shocks
on the poor; potential trade-offs between unemployment reduction and poverty
alleviation; the allocation of public investment and its implications for long-run
growth; and channels through which redistribution can actually hurt the poor.
The final section offers some concluding remarks.

2.1 A Distorted Agenda

My initial contention is that macroeconomists have for a long time ignored the
issue of poverty and how macroeconomic policy shocks are transmitted to the
poor. This has been the case in both academic circles and in international de-
velopment institutions (IDIs). These institutions have a special mandate for
conducting policy-oriented research on low-income countries; but their agenda,
for most of the past decades, has been largely biased–in some cases because
of the failure to consider poverty reduction in itself as a legitimate target for
macroeconomic policy, and in others because of an excessive focus on microeco-
nomic and measurement issues. I illustrate the implications of these distortions
by reviewing the rather confusing state of the debate on “pro-poor growth.”

2.1.1 A Neglected Topic by Macroeconomists

The collapse of the Keynesian-Neoclassical “synthesis” and the subsequent shift
in paradigm in macroeconomics toward the homogeneous, representative agent
framework led macroeconomists away from consideration of distributional issues.
This shift, which occurred despite well-known conceptual obstacles (such as
the aggregation problems discussed by Kirman (1992)) also led, in my view,
away from the consideration of poverty issues. The state of the literature on
this subject is very telling in that regard: until recently, papers focusing on
the macro aspects of poverty were relatively rare, regardless of whether one is
focusing on developing or industrial countries.3 Moreover, many of the papers
that attempted to focus on the transmission mechanism of macro shocks to the
poor in developing countries were deficient in several dimensions–most notably,
as discussed later, in their failure to capture the complex nature of the labor
market in these countries.
Of course, since early contributions by Nurkse (1953) and others, growth

theorists have spent considerable time and effort formulating and analyzing
models of underdevelopment traps; much of this literature is aptly surveyed by
Azariadis (2001). However, too often the focus in this literature has been on
the “intrinsic” properties of these models, and less on their policy implications.

3For industrial countries, two of the few papers that I am aware of are Romer (2000) and
DeFina (2004). For developing countries, a recent example is Akinbobola and Saibu (2004).
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As it turns out, in some cases these implications are either far from obvious, or
lack operational content. For instance, in some of these models, the role of gov-
ernment policy is to coordinate expectations into self-fulfilling growth beliefs, so
as to move the economy from a “bad” equilibrium (a low-growth poverty trap)
to a “good” (high growth) equilibrium. Put differently, public policy acts as
a “selection device” among different convergent paths. But how, in practical
terms, public policy must be implemented to achieve such a shift in expecta-
tions is not specified. As another example, Boldrin (1992), in an important
contribution, showed how accounting for human capital accumulation can lead
in an endogenous growth framework to multiple equilibria–one of which be-
ing a low-income (locally stable) stationary state.4 He went on to show that a
nonlinear tax scheme may eliminate the multiplicity of equilibria. In practice,
however, such schemes are notoriously difficult to implement–even more so in
the context of low-income countries with limited administrative capacity. More-
over, as discussed subsequently, a number of important issues have not yet been
addressed in the analytical literature on poverty traps.
One would have hoped that international institutions like the IMF, whose

job it is to provide advice on macroeconomic policy to poor countries, would
have developed a strong research agenda in this area. But until very recently
(or so I would like to believe), the issue was essentially swept under the rug.
Part of the reason was surely the Fund’s relatively narrow mandate (or, more
accurately perhaps, the narrow interpretation of it), which appeared to exclude
direct consideration of poverty reduction as a legitimate policy goal in its pro-
grams. Instead, poverty was viewed as something to be “left to the World
Bank.” The lack of direct interest on poverty, and the focus on price stability,
was occasionally justified by IMF economists by what still remains one of the
Fund’s favorite dictums: “inflation is a tax on the poor” (just as it is, of course,
on everybody else with non-indexed income or nominally-fixed assets). But as
discussed later, inflation can affect the poor in many ways, and understanding
(and quantifying) these different channels is critical for good policy advice. An-
other common belief among IMF economists is that growth will, in a sense, “take
care” of the poverty problem. Again, this may well be true in many cases, but
it may turn out to be wrong in many others also. The danger is that, without
careful analysis, strong priors can lead to erroneous (and socially costly) policy
recommendations. Moreover, these priors may have encouraged a “benign ne-
glect” attitude at the IMF regarding the need to study carefully and thoroughly
the transmission process of macro shocks to the poor. Some analytical research
on the macro implications of labor market distortions in low-income countries
(an important first step in poverty analysis, as I argue later) was indeed initi-
ated in the mid-1990s; however, by the IMF’s own account, little has happened
since then (see International Monetary Fund (2003)). Sporadic contributions
do not, in any case, amount to a coherent research agenda.
At a more policy-oriented level, recent attempts to bring poverty issues at
4Put differently, in this type of models the set of initial conditions for which positive

growth is an equilibrium is not disjoint from the set of initial conditions for which permanent
stagnation is also an equilibrium.
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the forefront of IMF programs have not been met with much greater success.
There are a number of reasons as to why this has happened, and going through
them at any length is beyond the scope of this chapter. However, I suspect that
high on the list would be the lack of a clear conceptual macro framework with
an explicit account of a) the transmission channels of macro shocks to the poor;
b) the interactions between poverty, growth, and inequality; and c) the role of
public investment and public capital in fostering growth.

In a sense, the relative lack of interest for the issue by mainstream macro-
economists and institutions like the IMF involved in research and policy advice
on macroeconomic management in low-income countries opened the way for
a control (I am refraining from saying “hijacking”) of the research agenda on
poverty by economists primarily concerned with purely microeconomic aspects
and measurement issues.

Let me be clear. By calling for greater attention to the macroeconomic
dimension of poverty reduction strategies, I do not mean to revive sterile con-
troversies between micro and macro approaches to economic analysis, or draw
too sharp a divide between the practical importance of micro and macro factors
in affecting poverty. Countless examples of failed attempts at structural adjust-
ment in the past decades have taught us a lot (unfortunately the hard way)
about how microeconomic rigidities and institutional constraints can condition
the outcome of macroeconomic policies and their impact on poverty. Policy
economists understand well now that a currency devaluation aimed at improv-
ing external accounts may have a limited impact on the trade balance if farmers
in rural areas cannot respond to improved price incentives because of a lack of
access at the micro level to credit to finance production inputs. And if urban
and rural households suffer from the rise in the domestic-currency price of im-
ported goods, overall poverty rates may well increase. Likewise, policies aimed
at promoting human capital accumulation and growth may have little effect on
the aggregate stock of skilled labor if individual choices are distorted by labor
market regulations–despite a strong signaling effect provided by large skilled-
unskilled wage differentials. And it is certainly true to argue that more needs
to be learned about the macro implications of micro and institutional factors,
particularly with respect to risk-coping strategies, the gender dimension of vul-
nerability, the decentralization of public services, and the relationship between
crime and poverty (see Dercon (2003), Sahn and Younger (2004), and Huang,
Laing, and Wang (2004)).

My argument, rather, is that there are still important gaps in our under-
standing of issues that are fundamentally “macro” in nature, and that inves-
tigators (or the institutions sponsoring them) should strike a better balance
between research on the role of micro and macro factors in poverty analysis. At
the same time, it is also important to recognize and account for the complemen-
tarity or interaction between these factors–what one may call “micro-macro”
linkages–in determining poverty outcomes.
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2.1.2 An Excessive Focus on Micro Aspects and Measure-
ment Issues

As noted earlier, poverty is a complex and multi-dimensional phenomenon, and
there is considerable controversy in the literature about how it should be de-
fined and measured. Indeed, there are many alternative (and perhaps equally
legitimate) approaches to the measurement of poverty.5

Measurement is obviously important, given the need for an ex ante analy-
sis of the quantitative impact of policies (both macroeconomic and structural)
on poverty. Through the development of comprehensive household and income
surveys, we have learned a great deal on household behavior and the charac-
teristics of poverty. However, in my view, there has been too much focus on
measurement, particularly in IDIs like the World Bank, and not enough on the
substantive macro issues. In part, this has been the result of a relative lack
of interest on the part of macroeconomists, as noted earlier. But at another
level, this has been also the result of undue influence exerted by economists
preoccupied with little else than measurement aspects.
Let me illustrate my argument with a more precise example. As I argue later,

understanding the nature of poverty and low-growth traps and how to escape
from them, as well as the interaction between micro decisions and macro out-
comes, are crucial for the design of poverty-reduction strategies in low-income
countries. This also involves developing new empirical methods to determine
whether such traps are present or not. Yet, IDIs have conducted surprisingly
little research in these areas, despite being in a unique position to do so. A
recent search of the IMF’s “Publications” website for the word “poverty trap”
yielded no result. The term is mentioned once in the IMF’s own review of its
research on macroeconomic issues in low-income countries (International Mon-
etary Fund (2003)), in connection to the conceptual contribution of Masson
(2001). Thus, the IMF, in part because of its narrow focus on the financial
aspects of macroeconomic adjustment, and in part because of insufficient work
on the functioning of labor markets in developing countries, has made limited
contributions to the topic. A search of the World Bank’s site yielded two publi-
cations with a deliberate analytical focus, Hoff (2000) and Jalan and Ravallion
(2002)). The first paper, however, focuses mainly on coordination failures as a
source of multiple equilibria and underdevelopment traps, whereas the second is
an empirical exercise (on China) whose broader implications are far from clear.
A search of the United Nations Development Program (UNDP) website

yielded more results, with one of the most important documents being the 2002
report on poverty traps (United Nations (2002)). However, the report contains
too many assertions, with little attempt to discriminate rigorously among al-
ternative potential causes of these traps. A search of the African and Asian
Development Banks for the same term yielded no result. On both the UNDP
and World Bank websites, the search produced also several country reports (for
instance, on Haiti and Madagascar) where the word “poverty trap” is mentioned;

5See Duclos (2002) for an overview of the theory of poverty measurement.
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but in most of these publications, the existence of a trap was postulated, not
demonstrated with rigorous empirical analysis. As discussed later, establishing
empirically the existence of poverty traps is a crucial step for sensible policy
design, given the multiplicity of potential causes.
Of course, looking for publications on “poverty traps” is by no means a

scientific test. It reveals, nevertheless, a lack of systematic discussion of an
issue of crucial importance for low-income countries. Referring to the term
“poverty trap” in a policy paper without systematic and rigorous analysis is
problematic, because the term is often used as a substitute for “constraints”,
and because we know so little about how to test for poverty traps. And this is
not an isolated problem; many aspects of the transmission of macro shocks to
the poor have also been neglected, and the lack of a macro perspective has led
to much confusion about the extent to which growth affects the poor.

2.1.3 The Confusion over “pro-Poor Growth”

Indeed, a good illustration of what is wrong with an excessive “micro” per-
spective on poverty issues (and also perhaps with fads and fashion with catchy
terms) is provided by the debate on “pro-poor growth.” The term is now widely
used in both academic and international policy circles, but a perusal of the
literature reveals that it means very different things for different people.6

A common view is that growth is pro-poor if it reduces poverty “signifi-
cantly.” The issue then boils down to how “significant” the reduction in poverty
must be, for growth to be deemed pro-poor. A first definition then is that
growth is pro-poor if the poor benefit equally (that is, relative to other groups)
from income growth. Thus, growth is pro-poor if it has a one-to-one (inverse)
relationship with poverty. A second definition is that growth is pro-poor if the
poor benefit more than proportionately from income growth–or, equivalently, if
the poor benefit more than the non-poor. This requires that the income growth
rate of the poor be larger than the income growth rate of the non-poor. The pro-
poor growth index of Kakwani and Pernia (2000), defined as the ratio between
total poverty reduction and poverty reduction in the case of distribution-neutral
growth, is consistent with this definition. So is Bhalla’s (2004) definition, which
considers growth to be pro-poor if the growth rate of consumption of the poor
is (on average) higher than the growth rate of consumption of the non-poor.
Thus, according to this definition, a one-to-one relationship between growth
and poverty (as in the first definition) would imply that growth, on average, is
not pro-poor, because it is not associated with a reduction in inequality among
the two groups. A third and broader definition is to define growth as pro-poor
as long as poverty falls as a result of growth. From that perspective, then, the
Kakwani-Pernia index and Bhalla’s definition are too restrictive, because they
imply that even if growth reduces poverty (as measured by either higher income
or consumption), it is not pro-poor as long as the poor do not gain relatively
more than the non-poor. A final definition, which is quite orthogonal to the

6Ravallion’s (2004) “primer” on the issue does little, in my view, to clear up the confusion.
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previous ones, is that growth is pro-poor if it labor intensive–the reason being
that labor is the production factor that the poor possess in greater quantity.
There are several problems with all these definitions, both at the conceptual

and empirical levels. Let me start with the last definition (growth is pro-poor
if it is labor intensive), because it is easy to dismiss. The fact that the poor
generate most of their earned income from the sale of labor by no means im-
plies that pro-poor growth should be understood as (unskilled) labor-intensive
growth. The reason is clear enough–high levels of employment may not re-
duce poverty if the increase in jobs is brought about through a reduction in real
wages. Instead, the consequence may be an increase in the so-called “working
poor” and potential trade-offs between unemployment reduction and poverty
alleviation, as discussed later.
The other definitions are also problematic. First, changes in mean income are

not what most macroeconomists would consider to be “growth.” What matters
from a growth perspective is long-run changes in standards of living. However,
many of the studies on growth and poverty are based on changes in mean in-
come derived from relatively small samples of household surveys, conducted at
different times across countries and irregular intervals within countries–with
adjacent observations in some cases, but sometimes gaps of several years in oth-
ers. Several studies, for instance, have used the survey data compiled by the
World Bank, which cover mostly the 1990s and (for some countries) the 1980s.7

Gaps between consecutive surveys vary considerably over time and across coun-
tries, exceeding ten years in several cases. Most importantly, changes in observed
mean income should not be confused with growth effects; business cycle effects
are likely to dominate income fluctuations, particularly in surveys that are con-
ducted frequently. These changes are therefore poor proxies for capturing the
long-run changes in income that are due to growth effects. The implication is
that it should not be at all surprising to find, as Kraay (2004) does, that growth
in average household survey incomes is poorly correlated with some of the most
common determinants of long-run growth identified in cross-country regressions,
such as trade openness and quality of institutions. This may have nothing to do
with limited coverage or measurement errors (which led the author to arbitrarily
remove from his final sample of poverty spells what he considered “implausibly
large” changes) with the household survey data, as Kraay asserts, but rather
to the failure to identify short- and long-run components of income changes.8

Indeed, this failure, coupled with the use of different samples, may be one reason
why results on the growth-poverty link differ so much across studies.
Making a proper distinction between short-run fluctuations in income and

longer-run changes due to “fundamental” forces related to growth is obviously
hampered by the lack of sufficiently long time series (that is, sequences of sur-
veys) in many countries. Time intervals used to measure poverty changes from
household surveys are determined by the availability of these surveys, which (as
noted earlier) varies significantly across countries. Some of these intervals are

7These data are available at http://www.worldbank.org/research/povmonitor/.
8Kraay’s regressions also fail to account for possible nonlinearities–a common problem in

this literature, as discussed later.
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short, so changes in poverty are likely to reflect short-term fluctuations in con-
sumption and income, rather than longer-run trends. But the problem does not
only arise with high-frequency data: regardless of the frequency of the surveys,
it is always possible for changes in income to reflect cyclical factors. What this
implies, first, is that it is incorrect, in most of this literature, to talk about the
effect of “growth” on poverty; “changes in income” is more appropriate. But
there is more than just semantics at stake here; it also means that one cannot
tell whether an increase, say, in mean income is due to “luck” (in the sense of
positive, but temporary, shocks) or changes in fundamentals (related to idiosyn-
cratic changes in private behavior, or induced by deep policy reforms). Such a
distinction is of course crucial from a policy perspective.
Second, studies based on mean incomes of the poor are often subject to

large reporting errors. The use, by some researchers, of the average income of
the bottom quintile to analyze the “growth” effect of poverty may thus pro-
vide unreliable results. In addition, it is also an arbitrary indicator. Foster and
Székely (2001) proposed instead to use changes in the generalized mean, instead
of setting arbitrarily (as in some studies) the poverty threshold at 20 percent
to define who is poor.9 The advantage of doing so is that it gives elasticities of
poverty with respect to income changes that capture features of the distribu-
tional process. They found that when the change in income is weighted for all
individuals similarly, the elasticity is close to one. But as more weight is given
to the income of the poorest, the elasticity declines substantially.
Third, studies based on an ex post, additive decomposition of poverty be-

tween “growth” and inequality components (such as Kakwani and Pernia (2000)),
which are often used to determine if a particular episode was characterized by
pro-poor growth, essentially treat growth and inequality as independent. How-
ever, inequality, poverty, and growth are interrelated, and causality can run in
different directions. For instance, in the “circular relationship” emphasized by
Nurkse (1953), while growth may be necessary to reduce poverty, high poverty
can also be an impediment to growth: in a subsistence economy, saving and in-
vestment (in both physical and human capital) may be insufficient to promote
growth, because income is used solely to acquire basic necessities and avoid
starvation. High poverty rates may also depress private capital formation and
impose constraints on the ability of the government to raise resources to finance
lumpy investment in infrastructure, thereby inhibiting growth. From a macro-
economic perspective, all three variables are endogenously determined, and re-
spond to policies.10 By implication, it is meaningless to talk about “growth”

9The generalized mean can be defined as ȳα = [
Pn

i=1 y
α
i /n]

1/α, for α 6= 0, and ȳα =

(Πn
i=1yi)

1/n, when α = 0. The parameter α defines the weighting of income yi of individual
i. When α = 1, the generalized mean is the standard arithmetic average. When α = 0, ȳα is
the geometric mean. When α < 0, the income weighting is inverse to income (α = −1 gives
the harmonic mean); put differently, individuals with lower incomes receive greater weights in
the calculation of the generalized mean.
10This endogeneity explains in part why the empirical evidence on the relationship between

growth and inequality is, by and large, ambiguous. See Banerjee and Duflo (2003) for a recent
survey; in their study changes in inequality (in any direction) has an adverse effect on growth.
See also Barro (2000) and the discussion below.
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being pro-poor or not: policies are pro-poor, not growth per se.
The thrust of the foregoing discussion is thus that ex post decompositions, of

the type described by Kakwani and Pernia (2000), are essentially useless for ex
ante policy analysis. The elasticities that are derived from them do not differ-
entiate between policies and shocks. They say nothing about the interactions,
and transmission channels, between growth and inequality. In addition, their
additive nature means that they cannot account for the fact that the elasticity
of poverty with respect to the change in mean income depends also on income
inequality. Suppose, for instance, that the distribution of income is log-normal.
If the poverty line is located to the right of mean income, a one percent increase
in that income will have an impact on poverty that is proportionally smaller
than if the poverty line is located to the left. For ex ante policy assessment,
growth and distribution need to be considered jointly, in the context of a fully
specified macroeconomic framework.
Indeed, once one realizes that it is policies that must be defined as pro-poor

or not, not growth itself, the nature of the “measurement problem” changes rad-
ically. To determine whether a policy is pro-poor requires the use of a structural
macro model (which may of course vary in size), in which growth, inequality
and poverty are all determined endogenously. The outcome of numerical sim-
ulations can then be used to derive an ex ante measure of the “pro-poorness”
of these policies. What matters, therefore, is the net effect of a given policy on
poverty, not its decomposition between “growth” and “redistribution” compo-
nents, which is shock-dependent. This is important because some policies may
entail a trade-off between these components, whereas others may not; focusing
only on (aggregate) ex post decompositions cannot tell us anything about these
trade-offs at the level of individual policies.
To illustrate the measurement issue in this context, let µP (µR) denote mean

consumption of the poor (nonpoor) in real terms, and let x denote a policy
instrument (say, government spending); a pro-poor policy index can be defined
as

Ix =
dµP/dx

dµR/dx
− 1, (1)

where dµh/dx measures the numerical (or multiplier) effect of a change in x on
µh, with h = P,R. Assuming that these effects are positive, the index Ix is
negative (positive) if the impact of x on mean consumption of the poor is lower
(higher) than on mean consumption of the nonpoor. It is zero if the impact of
x on mean consumption of the poor and nonpoor is the same. More generally,
the following definition hold:

Definition 1. Let dµh/dx > 0, for h = P,R. Policy x is strongly pro-poor
if the model-based index defined in (1) Ix > 0, nonpro-poor if Ix < 0, and
poverty-neutral if Ix = 0. If dµh/dx < 0, policy x is weakly pro-poor if Ix < 0
and nonpro-poor if Ix > 0.

If dµP /dx and dµR/dx are of opposite sign, Ix is always negative, and the
above definition (based on relative effects and the sign of Ix) is no longer mean-
ingful. It can be replaced by a direct evaluation of the sign of each absolute
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effect:
Definition 2. If dµP /dx > 0 and dµR/dx < 0, policy x is strictly pro-poor,

whereas if dµP /dx < 0 and dµR/dx > 0, policy x is strictly nonpro-poor.

Thus, according to Definition 1, a policy can still be considered pro-poor (al-
beit in a weak sense), even it if entails a fall in mean consumption of the poor–
as long as this fall is less than the reduction in consumption of the non-poor.
Put differently, when a policy operates in the same direction on consumption
of the poor and the nonpoor, it is the relative magnitude that matters. But,
as indicated in Definition 2, if mean consumption of the poor falls, whereas
mean consumption of the non-poor increases, policy x can never be deemed
pro-poor–even if the fall if consumption of the poor is small relative to the
increase in consumption of the nonpoor. In addition, Definition 1 above differs
from the broad definition adopted by some in the literature: in the present set-
ting, a policy that leads to higher consumption of the poor but at the same time
increases consumption of the nonpoor by the exact same magnitude is defined
as poverty-neutral, not as pro-poor.
The index defined in (1) can be easily generalized to the case of a combination

of policies xh, with h = 1, ...n,

Ix1...xn =

·
dµR

dx1...dxn

¸−1 ·
dµP

dx1...dxn

¸
− 1,

with obvious modifications to Definitions 1 and 2.
The proposed definitions (which depend, of course, on how mean consump-

tion of the poor and nonpoor is measured in the structural macro model) are
simple and quite appealing empirically. Their “macro” nature is evident in the
fact that they do not account explicitly for changes in the distribution among
the poor and the nonpoor, thereby assuming implicitly that within-group dis-
tributions are homogeneous. Moreover, mean consumption could be replaced
by a poverty index specific to the poor and the non-poor. The advantage of
doing so is that changes in the poverty line would be explicitly accounted for,
as in some of the applied macro models discussed later where the purchasing
power of the consumption basket of various household groups are determined
endogenously. The previous definitions, by contrast, assume that the poverty
line is fixed in real terms. But given uncertainties associated with the exact
location of the poverty line, focusing directly on changes in real consumption
also has advantages.
Model-based measures of the pro-poorness of policies can also incorporate

a temporal dimension. With a static model, Ix can be viewed as measuring
long-term effects; but with a dynamic macro framework, Ix can be calculated
for different time horizons–say, the short term (two years after a shock), the
medium term and the long term. Specifically, let dµh/dx|j denote, for h = P,R,
the numerical effect of a change in x on µh at horizon j, where j = s, l (for short
and long term) and define Ijx, using (1), accordingly. The following definition
therefore complements Definition 1:
Definition 3. Let dµh/dx|j > 0 (respectively < 0), ∀h = P,R and j = s, l.
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Policy x is dynamically strongly (respectively, weakly) pro-poor if, ∀j, Ijx > 0
(respectively, < 0), dynamically nonpro-poor if Ijx < 0 (respectively, > 0), and
uniformly poverty-neutral if Ijx = 0. If dµh/dx|j changes sign for j = s, l,
policy x entails a dynamic trade-off with respect to group h.

Similarly, in a dynamic setting Definition 2 can be complemented with the
following definition, which involves comparing the sign of each absolute effect
at the same horizon:
Definition 4. If dµP/dx|j > 0 and dµR/dx|j < 0, policy x is strictly

pro-poor at horizon j, whereas if dµP /dx|j < 0 and dµR/dx|j > 0, policy x is
strictly nonpro-poor at horizon j.

Thus, a policy can be pro-poor in the long run but nonpro-poor in the
short run, or vice versa. The reason is, of course, that policies may affect
income and consumption differently in the short and the longer term, perhaps
because demand-side effects tend to predominate initially, whereas supply-side
factors operate more gradually. If the structural macro model is sufficiently
disaggregated, the policy index (1) can also be given a regional dimension–by
distinguishing, for instance, between urban and rural areas.
The key question to ask, then, is not whether growth itself is pro-poor, but

rather what are the policies needed for growth to be pro-poor. Such policies, to
have lasting effects on poverty, should focus on fostering long-run growth, not
short-run increases in income. Here, there are of course many lessons to keep in
mind. There is ample evidence suggesting that one of the key engines of growth
in the long run is human capital accumulation.11 In turn, this requires a growth
process that raises the demand for skilled labor–in part through greater public
and private investment in physical capital, due to complementarity effects. By
raising skilled wages, the increase in labor demand would act as a “signal” for
investment in human capital. For many low-income countries, the key is thus to
reduce barriers to access to education (possibly through credit market reforms),
not to promote labor-intensive growth. Of course, the need to increase the skills
composition of the labor force does not create a prima facie case for government
intervention; incentives could also be provided through higher subsidies to pri-
vate education. In addition, the composition of growth matters, and this must
be reflected in the design of growth-enhancing adjustment programs. In partic-
ular, the allocation of public investment matters, not only between functional
components (namely, infrastructure, education, and health, as discussed later),
but also across regions. If the poor are concentrated in rural areas, as is the case
in many of the poorest countries, pro-poor growth policies must be designed ac-
cordingly. The key then is to improve productivity in the rural sector–through
higher and “strategic” public investment in irrigation, roads, and so on. Such
growth would not only improve standards of living in rural areas, but also (by
reducing rural-to-urban migration flows) raise income levels in the informal ur-
ban sector. Through these linkages, therefore, the benefits of these policies can
spread out to the rest of the economy. But because these are supply-side ef-

11 See Agénor (2004b, Chapter 13) for an overview of the evidence for developing countries,
and the study by Coulombe, Tremblay, and Marchand (2004) for industrial countries.
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fects, such strategy requires taking a longer-term view of what pro-poor policies
can achieve. In other words, one should refrain from using changes in income
calculated over relatively short periods of time to make statements about the
“pro-poorness” of particular policies. In order to do so, it is crucial to use a
macro framework that is dynamic in nature.
The foregoing discussion has important implications for the research program

of many institutions, including the IDIs. For the World Bank, the challenge is
to broaden its research agenda to go beyond the current goals of improving
current household survey data and (micro) methods of poverty and inequality
analysis. The focus on measurement and microeconomic issues has to give way
to a more balanced agenda involving deeper analytical research on some of the
key macroeconomic issues facing low-income countries, and greater focus on
micro-macro linkages for poverty analysis. Other institutions like the IMF and
regional multilateral banks (particularly the African Development Bank, whose
role in this agenda has so far been largely marginal) face similar challenges.

2.2 Transmission of Macro Shocks to the Poor

In the short run, macroeconomic shocks are transmitted to the poor through
changes in output, employment, wages, and prices. After a general discussion
of the role played by the labor market in the transmission process, this section
identifies these various channels operate. Specifically, it focuses on changes in
aggregate demand; changes in inflation and expenditure deflators; changes in
the real exchange rate; and macroeconomic volatility. In addition, longer-run
effects of macroeconomic policy through growth and distribution, and possi-
ble asymmetric effects of negative output shocks on the poverty rate, are also
discussed.

2.2.1 The Central Role of the Labor Market

Labor markets play an important role in the transmission process of macro-
economic and structural adjustment policies. In developing countries, a typical
labor market consists of three segments (see Agénor (1996, and Chapter 1)):
the rural sector, which continues to employ a sizable proportion of the labor
force in some countries (particularly in sub-Saharan Africa); the informal urban
sector, which is characterized by self-employment, a limited proportion of hired
labor, a high degree of wage flexibility, a low degree of employment security, and
a lack of enforcement of labor regulations; and the formal (public and private)
urban sector, where workers are hired on the basis of explicit contracts and
the degree of compliance with labor market regulations is higher. The share of
informal sector employment in total urban employment is sizable in many de-
veloping countries, as indicated in estimates provided by Blunch, Canagarajah,
and Raju (2001), Saavedra (2003), and the International Labor Organization
in its Global Employment Trends reports. One reason is that unemployment
insurance or compensation schemes are not well developed in these countries; as
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a result, workers cannot afford to remain openly unemployed for long. Under-
employment (or disguised unemployment) in the informal sector tends therefore
to be far more pervasive than open unemployment–at least for some categories
of workers.
Segmentation of the urban labor market is often induced by government-

imposed regulations (such as minimum wage laws, firing restrictions, and sever-
ance payments); the existence of trade unions, which may prevent wages from
being equalized across sectors by imposing a premium for their members; or
wage-setting behavior by firms leading to efficiency wages. In all three cases,
wage determination departs from market-clearing mechanisms. The basic idea
of efficiency wages (whether they are due to nutritional factors, large turnover
costs, or productivity considerations) is that firms set wages so as to minimize
labor costs per efficiency unit, rather than labor costs per worker. For instance,
workers’ level of effort may depend positively on the wage paid in the current
sector of employment (say, the urban formal sector), relative to the wage paid in
other production sectors (say the informal economy). The outcome of the firms’
wage-setting decisions may be a markup of formal sector wages over informal
sector wages. Because the efficiency wage may exceed the market-clearing wage,
such models also help to explain the existence of involuntary unemployment.
The complex structure of the labor market in developing countries implies

that macroeconomic models, theoretical or applied, designed to study the trans-
mission of macroeconomic shocks and adjustment policies to economic activity,
employment, and poverty, must be carefully specified to avoid incorrect infer-
ence in assessing how a given policy measure affects the poor. As I illustrate
later, accounting for these distortions has been one of the key features of the
recent literature on the macroeconomics of poverty reduction.

2.2.2 Changes in Aggregate Demand

In most circumstances, aggregate demand tends to respond fairly rapidly, and
often significantly, to monetary, fiscal, and exchange rate policies. Changes in
aggregate demand, in turn, may have a sizable effect on poverty through changes
in employment and wages. Fiscal shocks, in the form of layoffs and wage cuts in
the public sector, may raise directly the poverty rate, particularly in the absence
of a safety net or if they occur during periods when economic activity is subdued
to begin with (such as during downswings or crises). Other shocks, such as
reductions in government transfers, and cuts in current spending on goods and
services or capital spending (which have longer-run supply-side effects as well, as
discussed later), may also increase poverty, by reducing aggregate demand and
the demand for labor. In addition, if fiscal adjustment lowers overall government
expenditure and reduces pressures for monetization of the budget deficit, it may
lower inflation and generate an indirect benefit for the poor (see below). The
net welfare effect in present value terms, therefore, is ambiguous because of
conflicting effects on current and future income.
In addition to the level effect associated with reductions in public expendi-

ture, there may be a compositional effect. For instance, the impact of a cut in
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social expenditure (including spending on education and health) on the poor
often depends on who benefits from these expenditures in the first place. If
upper-income households benefit disproportionately, large cuts in social expen-
diture may have little impact on the poorest among the poor. Castro-Leal,
Dayton, Demery and Mehra (1999) found that in Africa public spending on ed-
ucation and health tend to benefit the richest income quintile, not the poorest
households. More generally, the share of social spending in total government ex-
penditure may actually increase at the same time that overall spending is being
cut.12 Transfers in particular may fall as a percentage of both GDP and total
government expenditure without any adverse effect on poverty if, at the same
time, improved targeting of social spending takes place–thereby improving the
flow of resources actually reaching the poor. Thus, even in cases where fiscal
consolidation requires a reduction in the overall level of public expenditure, it
may still benefit the poor; the composition of spending cuts is crucial in that
regard.
Macroeconomic policy also affects aggregate demand through changes in pri-

vate spending. Fiscal adjustment, for instance, can lead to a reduction in private
expenditure if public capital and private sector investment are complementary
(particularly with regard to public capital in infrastructure, as discussed later)
or if an increase in tax rates on wages or profits reduces private expenditure
on consumption and investment, by lowering expected income and the net rate
of return on capital. Restrictive credit and monetary policies may lower pri-
vate expenditure as well, either directly (by increasing the incidence of credit
rationing) or by raising interest rates. However, cuts in public expenditure may
also lead to higher private expenditure, for instance, if the reduction in financing
requirements by the public sector reduces the cost, or increases the availability,
of bank credit to the private sector. Thus, although there are various chan-
nels through which macroeconomic policy may reduce aggregate demand and
worsen the plight of the poor, there are also channels through which they may
lead to an increase in aggregate demand, lower unemployment, and a reduction
in poverty.

2.2.3 Expenditure Deflators and Inflation

Because the poor allocate a large share of their income (or own production, if
they are self-employed in agriculture or the urban informal sector) to subsis-
tence, the impact of macroeconomic shocks on the behavior of the prices of the
goods and services that they consume matters significantly. If, for instance,
basic staple foods account for a large share of expenditure of low-income house-
holds, and if the prices of these commodities are kept under control, a positive
shock to inflation may have little impact on the poor. Conversely, increases in
prices of goods and services produced by the public sector (such as electricity
and other utilities) may reduce sharply the purchasing power of the poor’s in-
come; a reduction in subsidies on goods and services (such as basic food items)
12Conversely, of course, social spending may fall more than proportionately during periods

of fiscal consolidation.
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that are consumed by the poor would have a similar effect. In general, the
net effect of this type of measures on the poor will depend on their expendi-
ture pattern and their ability to dissave (or borrow) to offset a negative income
shock.
But the behavior of overall inflation matters also. The poor are more vul-

nerable to inflation than higher-income groups because their income (wages or
income from self-employment) is often defined in nominal terms and they do
not benefit from indexation mechanisms. They also have limited access to in-
flation hedges–few real assets, such as land, and usually no indexed financial
assets–with which to insulate themselves from the effect of price increases, and
their holdings of cash balances are subject to the inflation tax.13 Lower inflation
also contributes indirectly to growth–as shown in various empirical studies (see
Agénor (2004b, Chapter 13))–by increasing the level and efficiency of private
investment.
Thus, by lowering the level of inflation (and possibly the variability of infla-

tion, as discussed below), macroeconomic policy may provide substantial bene-
fits to the poor. Recent empirical evidence has indeed corroborated this asser-
tion (see Agénor (2004a, 2004c)). However, other factors must also be taken
into account. To the extent that disinflation is accompanied by a contraction in
aggregate demand and employment (as discussed earlier), the excess supply of
labor may lead to downward pressure on wages and higher poverty. And even if
reducing inflation has desirable effects in the longer run, the short-run effect of
disinflation may be to worsen poverty if (as also noted earlier) fiscal adjustment
takes the form of extensive cuts in social programs. Thus, a dynamic trade-off
may emerge between short-term costs and longer-run benefits.

2.2.4 The Real Exchange Rate and the Supply Side

A sustained depreciation of the real exchange rate–brought about either through
a nominal depreciation or, less commonly, a fall in the price of nontradable
goods–is the key channel through which macroeconomic policy aims to foster
a reallocation of resources toward the tradables sector and correct external im-
balances. In turn, a real depreciation may affect poverty in at least two ways.
First, if it is implemented through a nominal depreciation, the domestic price
of imported goods will typically rise. Whether this increase hurts the poor de-
pends on how large the resulting adverse income effect is; this, in turn, depends
on whether the poor consume these goods relatively more than nontradables. In
general, the urban poor tend to be affected more than the rural poor, because
they tend to consume more imported goods. Second, a real depreciation tends
to foster a reallocation of resources toward agricultural exports, raising the in-
come of export-crop farmers and rural households. Thus, in countries where

13 In principle, it is possible that revenue from the inflation tax serve to finance a higher
level of public expenditure that benefits the poor directly–thereby mitigating the adverse,
partial equilibrium effect of the tax. In practice, however, it is seldom possible to make that
direct connection.
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the poor are predominantly located in rural areas (as is the case in sub-Saharan
Africa), a real depreciation will normally tend to reduce poverty.
A more competitive exchange rate may have other supply-side effects as well.

Because resources are reallocated toward the tradable sector, the demand for
labor in the nontradable sector may fall; lower employment and nominal wages
(in the presence of downward rigidity of prices) may translate into a fall in real
wages and a higher incidence of poverty. In particular, if the urban poor are
also producers of nontraded goods (because they operate in the informal sector,
for instance), urban poverty my increase, at the same time that rural poverty
is falling. Alternatively, a real depreciation can lead to an increase in the user
cost of capital in the tradable sector, because capital goods (machinery and
equipment) are imported. This may lower investment in fixed capital and, as a
result of complementarity, reduce the demand for skilled workers. To the extent
that skilled and unskilled labor are net substitutes (as the evidence suggests for
many countries), the demand for unskilled labor may increase, raising employ-
ment and average income of the poor, thereby reducing the incidence of poverty.
However, if the real depreciation is accompanied by a cut in tariffs, the cost of
imported capital goods may actually fall–thereby leading to an increase in the
demand for skilled labor, a fall in unskilled employment, and an increase in
poverty. Finally, as discussed at length in Agénor and Montiel (1999, Chapter
8), if the real exchange rate depreciation is brought about by a nominal devalu-
ation, and if the economy is a net importer of intermediate inputs (such as oil),
the real depreciation will also represent a negative supply-side shock which may
reduce the demand for labor in all production sectors–so much so that the net
effect may be a contraction in output, an increase in unemployment of all labor
categories, and a higher incidence of poverty.

2.2.5 Macroeconomic Volatility

A high degree of macroeconomic volatility, as measured by large and erratic
movements in inflation and real exchange rates, is a well-documented feature of
the economic environment in developing countries (see Agénor, McDermott, and
Prasad (2000), and Agénor and Montiel (1999, Chapter 4)). Such volatility very
often results from external factors (such as changes in a country’s terms of trade
or fluctuations in world interest rates) but it is also sometimes policy-induced,
in part as a result of “stop-and-go” policies.
Macroeconomic volatility can affect the poor in various ways. First, volatil-

ity tends to distort price signals and the expected rate of return for investors;
in the presence of irreversibility effects, the decision to wait may lead to lower
private investment and lower growth rates. Second, increased macroeconomic
volatility may heighten the perceived risk of default, and either increase the
incidence of credit rationing or lead to a higher risk premium and borrowing
rates for private firms (see Agénor and Aizenman (1998)). This may have an
adverse effect on labor demand and possibly on poverty, by depriving small an
labor-intensive firms of the loans needed to finance their working capital needs.
Third, the propensity to save (of rich and poor households alike) may increase
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if macroeconomic volatility translates into higher income uncertainty (see, for
instance, Agénor, 2004b, Appendix to Chapter 2) or an increased probability of
facing borrowing constraints in “bad times,” as in Agénor and Aizenman (2004).
Soto (2004), for instance found that in Chile, during the period 1990-2002, un-
employment had an adverse, short-term impact on consumption of nondurable
goods. A possible explanation of this inverse correlation is that unemployment is
positively related to income volatility. In turn, increased uncertainty regarding
future income may lower consumption by enhancing the precautionary motive
for saving. It is also important to note, however, that an increase in saving
induced by higher volatility may actually lead to higher growth rates, despite
adverse short-term effects on employment and poverty; the issue, then, becomes
one of intertemporal evaluation of benefits and costs.

2.2.6 Growth and Distributional Effects

Macroeconomic policy affects the poor not only through its impact on the level
of output or short-run changes in income, but also its growth rate over time.
There are several channels through which this can occur. For instance, if cuts
in public sector investment (particularly in infrastructure) lead also to lower
private investment through a complementarity effect, they may lower the rate
of economic growth. Tax increases in the formal sector may encourage evasion
and the shifting of activities to the informal economy–so much so that the net
impact may be a fall in revenue. In turn, the loss in resources may reduce the
government’s capacity to invest in infrastructure and lower the rate of economic
growth. At the same time, a reduction in inflation associated with a tightening
of macroeconomic policy may increase growth rates through its effect on the
level and efficiency of investment.
The impact of growth on poverty depends also on changes in income distrib-

ution, as noted earlier. In general, large differences may exist between countries
regarding the extent to which growth (even when it is distribution-neutral)
will affect poverty. Initial distribution may affect subsequent growth through
credit market imperfections, which often translate into collateralized lending
requirements. If the poor lack assets, their ability to borrow and invest in ac-
quiring skills will therefore be limited, and poverty may perpetuate itself (see,
for instance, Galor and Zeira (1993) and the discussion of poverty traps below).
Inequality may also have an adverse effect on growth through changes in macro-
economic volatility, as a result for instance of greater political instability.14

An important question is, then, what accounts for changes in income distri-
bution? Recent formal econometric studies (such as Barro (2000)) have been
unable to find a robust relation between per capita income and inequality. In
particular, the Kuznets curve hypothesis (an inverted U-shape relation between
income levels and inequality) appears to be fragile. Bleaney and Nishiyama
(2004), for instance, found that the estimated parameter on the initial Gini co-
efficient in various cross-country growth regressions does not seem to vary with

14See Aghion, Caroli, and García-Peñalosa (1999) for a discussion of alternative channels.
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the level of per capita GDP. At the same time, these parameters are never signif-
icantly negative. There is stronger evidence that changes in income distribution
are related to human capital inequality–and thus to borrowing constraints, as
noted earlier (see Castelló and Doménech (2002) and Iradian (2005)). A wors-
ening in income distribution may therefore be the result of growing inequalities
in educational opportunities and inadequate access to credit markets. Inflation
may also explain changes in distribution; by lowering the values of both nominal
assets and liabilities, it favors debtors and holders of real equity over lenders and
owners of nominal assets. The net distributional effects will depend on access to
hedging instruments and the distribution of nominal assets and liabilities across
income groups. Bulir (2001) found indeed that inflation has an adverse effect on
income distribution; this effect is highly significant at high inflation levels.

2.2.7 Recessions and Crises: Asymmetric Effects

That large output contractions can have a significant impact on the poor in
developing countries is well recognized. Economic downturns, by reducing the
demand for labor, tend to put downward pressure on wages and raise unem-
ployment in the formal sector. The greater the degree of downward rigidity in
wages, the larger the increase in the number of unemployed. Both effects tend
to increase poverty in the formal economy. In addition, in the absence of well-
functioning credit markets (and thus limited ability to borrow in bad times) and
often with no state benefits available for the unemployed, workers (particularly
the unskilled ones) cannot remain unemployed for long. In some countries they
migrate back to the rural sector; in others they move into the informal sector,
where the poorest among the urban poor are usually concentrated. The result-
ing increase in labor supply in the informal urban economy tends to depress
wages there. Thus, recessions and crises raise poverty in two related ways: di-
rectly by lowering wages and increasing the rate of job losses and the number
of poor in the formal sector; and indirectly, by lowering the going wage of those
who are already employed (or quasi-unemployed) in the informal economy.

These labor market effects are compounded by a number of factors, which
tend to exacerbate the impact of adverse economic shocks on the poor. As noted
earlier, the poor lack assets and often have no direct access to credit markets
to smooth the impact of these shocks. In addition, there is growing evidence
that cyclical downturns and economic crises may have an asymmetric effect on
poverty: recessions and/or sharp output contractions tend to increase poverty
rates significantly (through some of the channels identified above), whereas ex-
pansions tend to have a more limited effect. Understanding the sources of
asymmetric effects of economic cycles and crises on poverty, and assessing the
strength of these effects, is thus essential for the design of effective policy re-
sponses.

I have reviewed elsewhere (see Agénor (2002)) some of the evidence related
to the effect of crises on the poor; Appendix A summarizes five main classes of
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explanations.15 The first dwells on parents’ decisions regarding their children
attending school; the second is based on asymmetric changes in expectations and
confidence factors; the third relies on a “credit crunch” faced by employers, with
rationing resulting from either adverse selection problems or negative shocks
to net worth; the fourth emphasizes the impact of borrowing constraints on
household consumption behavior; and the fifth dwells on “labor hoarding” by
firms facing high turnover costs for more educated labor. In particular, in a
recession or crisis-induced contraction, unskilled workers (among which the poor
tend to be concentrated) are often the first to lose their jobs as firms “hoard”
their highly-trained workers. The incentive to hoard results from the existence
of high hiring and training costs associated with the use of skilled labor, and is
higher the more the shock is perceived to be temporary, regardless of its size.
Legally-mandated severance payments (which often serve as a substitute for
unemployment benefit payments in developing countries) may also tend to limit
layoffs of skilled workers. When the “good times” come back, however, firms
have incentives to recoup, in priority, the productivity losses incurred during the
downturn. Given the greater degree of complementarity between skilled labor
and physical capital, they may be tempted to increase fixed investment instead
of increasing their demand for unskilled labor. Unemployment and poverty may
therefore persist for that category of workers.
In sum, the channels through which macroeconomic policy affects poverty

are complex and often operate in opposite directions in the short and the longer
run. It is thus hard to generalize or make blanket statements about the poverty
effects of specific policies, given the fact that many of them entail dynamic trade-
offs. In fact, it is tempting to repeat the conclusion of Winters, McCulloch, and
McKay (2004, p. 73), following their review of the impact of trade liberalization
on poverty, which highlights the importance of careful empirical analysis:

...there are no general comparative static results about whether trade
liberalization will increase or reduce poverty. Simple statements about
“the poor” will lose information, at best, and simple generalizations about
all countries will just be wrong.

2.3 Theoretical Models for Poverty Analysis

As noted earlier, although it is well recognized that the poor in developing coun-
tries often generate a sizable share of their income from wage employment, the
role of the labor market in the transmission of macroeconomic policy shocks to
lower-income groups has not (until recently) been explored in its full complexity
in analytical and empirical models. Understanding this role is all the more im-
portant given the peculiarities and imperfections that often characterize labor
markets in these countries.

15For evidence related to the effect of crises on the poor, see also Fallon and Lucas (2002).
However, they did not elaborate on the possible sources of asymmetric effects.
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My contention is that macroeconomic models (both theoretical and applied)
designed for poverty analysis must incorporate a specification of the labor mar-
ket that reflects the characteristics highlighted earlier. This section illustrates
how this can be done in a simplified version of an open-economy analytical
framework that I have developed elsewhere (see Agénor (2005f )) and examines
the impact of a “typical” macro shock, a cut in government spending, on the
urban poor.

2.3.1 A Two-Household Framework

Consider a small open economy in which there are two segments: a formal
sector, which produces an exportable good and whose output is entirely sold
abroad, and an informal sector, which produces a nontraded good used only
for domestic consumption. There are three categories of agents: producers,
households, and the government. There is a single producer in each sector, and
two households: a rich household, which consists of all workers employed in the
formal economy, and a poor household, consisting of those workers employed
in the informal sector. The rich household optimizes consumption, pays taxes,
saves and borrows abroad. The poor household pays no taxes and spends all
of its income.16 Both rich and poor households supply labor inelastically and
consume, in addition to the nontraded good produced in the informal sector, an
imported good which is imperfectly substitutable for the home good.

Production and Labor Demand

Production of exportables in the formal economy, YE , requires both labor cat-
egories, in quantities nS and nU :

YE = nαSn
1−α
U , (2)

where α ∈ (0, 1). The world price of exportables is exogenous and normalized to
unity. The domestic price of exportables is thus equal to the nominal exchange
rate, E, which is assumed fixed.
Unskilled workers are paid a government-mandated minimum wage, ωm,

which is fixed in terms of the price of exportables. The skilled real wage, ωS ,
measured also in terms of the price of exportables, is given by

ωS = θ(z) > ωm, (3)

where z = E/PN denotes the relative price of imports in terms of nontradables
(referred to in what follows as the real exchange rate), and θ0 < 0. Equation (3)
indicates that the skilled wage is related negatively to the real exchange rate.
It can be derived from an efficiency wage setting in which effort is a function of

16Dynan, Skinner, and Zeldes (2004) provide evidence that the rich tend to save more, or
more generally that saving rates tend to increase with the level of income. They identify
various reasons for this pattern, including differences in rates of time preference. Ogaki and
Atkeson (1997) also provide evidence that the poor save proportionately less than the rich.
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the consumption wage, whereas firms determine the product wage (see Agénor
(2004c, 2005f ). A similar result could be obtained if instead firms face high
turnover costs associated with skilled labor and if the quit rate is a function of
the consumption wage as well (see Agénor (2001)). Alternatively, (3) could be
derived by assuming that the skilled wage is determined by a centralized labor
union whose objective is to minimize a quadratic loss function that depends on
deviations of employment and the consumption wage from their target levels,
subject to the firm’s labor demand schedule (see Agénor (2005a)).
Profit maximization requires equating the marginal product of each category

of labor to the relevant product wage:

α(
nU
nS
)1−α = ωS , (1− α)(

nS
nU
)α = ωm,

which can be combined to give the skilled-unskilled wage ratio:

ωS
ωm

=
αnU

(1− α)nS
. (4)

The demand functions for labor can be derived as

ndS = ndS(
−
ωS ;

−
ωm), ndU = ndU (

−
ωS ;

−
ωm). (5)

Equations (5) indicate that, as a result of gross complementarity, an increase
in the product wage for either category of workers reduces the demand for both
categories of labor.
Substituting these results in equation (2) and using (3) yields

Y s
E = Y s

E(
+
z), Y s0

E > 0, (6)

which shows that a depreciation raises output of exportables.
In the informal sector, production of the nontraded good, YN , requires only

unskilled labor, in quantity nN :

YN = ANn
η
N , (7)

where AN > 0 is a shift parameter and η ∈ (0, 1). Profit maximization yields
equality between marginal revenue and marginal cost, ωN = Y 0

N/z, where ωN
denotes the real wage in the informal sector, measured in terms of the price of
exportables. I assume that ωN < ωm, that is, that the minimum wage is higher
than the informal sector wage. This condition is necessary to prevent a corner
solution in which unskilled workers have no incentive to seek employment in the
formal economy.
Setting for simplicity AN = 1/η, labor demand is given by

ndN = (ωNz)
1/(η−1), (8)

where ωNz measures the product wage in the informal sector and nd0N < 0.
Substituting (8) in (7) yields the supply function of informal sector goods:

Y s
N = (ωNz)

η/(η−1), Y s0
N < 0. (9)
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Informal Labor Market

The informal labor market absorbs all unskilled workers who do not queue up
for employment in the formal sector.17 Suppose that NU , the total number of
unskilled workers in the labor force, is constant. The supply of unskilled workers
in the informal sector is thus NU − ndU . Using (5) and (8), the equilibrium
condition of the informal labor market is thus given by

NU − ndU (ωS ;ωm) = ndN (ωNz).

Wages adjust continuously to equilibrate supply and demand. Using (3) to
solve this condition for ωN therefore yields

ωN = υ(z), (10)

where18

υ0 = −
·
1 + θ0(nd0N )

−1(
∂ndU
∂ωS

)

¸
.

A real exchange rate depreciation (a rise in z) has, in general, an ambiguous
effect on the market-clearing wage. On the one hand, a real depreciation lowers
the demand for labor in the informal sector, because the product wage in the
informal sector, ωNz, tends to increase. To eliminate the excess supply of labor,
the informal sector wage must fall. On the other, the rise in z lowers the skilled
wage in the formal sector, which tends to increase the demand for unskilled labor
in the formal sector. This reduces labor supply in the informal economy and
puts upward pressure on wages there. The net effect on ωN therefore depends
on the relative strength of the direct and indirect effects. I will assume in what
follows that the direct effect dominates (or, equivalently, that θ0 is sufficiently
small), to ensure that υ0 < 0.
Moreover, given that θ0 < 0, |υ0| < 1 and the product wage increases as a

result of a real depreciation (∂(ωNz)/∂z = 1+υ0 > 0). Thus, a real depreciation
lowers employment and output in the informal sector, even if the informal sector
wage (measured in terms of the price of exportables) falls. These results are
important to understand the impact of policy shocks on poverty, as discussed
below.

Household Consumption

The rich household’s consumption decisions follow a two-step process. First, the
level of total spending is determined, based on intertemporal optimization and
subject to a flow budget constraint. Second, that amount is allocated between
consumption of the home good and the imported good, based on relative prices.

17 See Agénor (2001) for a discussion. Agénor (2004c, 2005a) considers the case where labor
mobility between the formal and informal sectors is imperfect.
18 In what follows a “~” over a variable is used to denote a steady-state value. Derivatives

are all evaluated at steady-state values of z and ωN of unity.
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The rich household’s discounted lifetime utility is given byZ ∞
0

ln cRe
−ρtdt, (11)

where cR is total consumption (measured in terms of the price of exportables)
and ρ > 0 the rate of time preference, assumed constant.
Let DR denote the rich household’s stock of foreign debt, measured in

foreign-currency terms. Its flow budget constraint can thus be written as

ḊR = i∗DR + cR + T − Y s
E , (12)

where i∗ is the cost of borrowing on the world capital market and T lump-sum
taxes, also measured in terms of the price of exportables.
The world capital market is imperfect. Specifically, the interest rate facing

domestic borrowers is the sum of a risk-free rate, i∗f , and a country-risk premium,
which varies positively with the economy’s foreign borrowing:

i∗ = i∗f + κ(D), (13)

where κ0 > 0, and κ00 > 0 and D = DR + DG is the economy’s total stock
of external debt, defined as the sum of the rich household’s debt, DR, and
government debt, DG.19

The rich household treats Y s
E , i

∗, and T as given, and maximizes (11) sub-
ject to (12), by choosing a sequence {cR}∞t=0. The optimality condition is the
standard Euler equation:

ċR/cR = i∗f + κ(D)− ρ. (14)

Ruling out Ponzi games also requires imposing a transversality condition on
D.
The rich household allocates total consumption spending between purchases

of the informal sector (respectively, imported) good, cNR (respectively, cMR ):

cNR = δzcR, cMR = (1− δ)cR, (15)

where 0 < δ < 1.
Income of the poor household (measured in terms of exportables) consists of

informal sector output, z−1Y s
N . All income is spent on consumption, cP :

cP = z−1Y s
N . (16)

Assuming for simplicity an allocation rule across consumption goods that is
similar to the rich household’s yields

cNP = δzcP , cMP = (1− δ)cP . (17)

19As in Agénor (2005f ), the debt-to-exports ratio, D/Y s
E , could be used instead of the

absolute level of debt.
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Government

The government derives revenue by levying lump-sum taxes on the rich house-
hold. It spends on imported goods, G, and services its foreign debt, DG, also
at the (premium-inclusive) rate i∗. It finances its deficit by borrowing on world
capital markets:

ḊG = i∗DG +G− T. (18)

Market for Informal Sector Goods

The equilibrium condition of the market for informal sector goods can be written
as

Y s
N = cNR + cNP . (19)

Using equations (9), (15) and (17), this condition becomes

Y s
N (ωNz) = δz(cR + cP ),

which can be rewritten as, using (16):

Y s
N (ωNz) =

δ

1− δ
zcR. (20)

The price of the nontraded good is flexible and adjusts to eliminate excess de-
mand. Condition (20) can therefore be solved for the equilibrium real exchange
rate:

z = z(cR, ωN), (21)

where

zcR =

·
Y s0
N −

δc̃R
1− δ

¸−1
δ

1− δ
< 0,

zωN = −
·
Y s0
N −

δc̃R
1− δ

¸−1
Y s0
N < 0,

so that |zωN | < 1. This equation shows that an increase for instance in ωN
(for cR given), by raising the product wage and lowering the supply of goods
in the informal sector, requires an appreciation of the real exchange rate (a fall
in z) to eliminate excess demand. This effect is less than proportional because
the appreciation mitigates the initial adverse effect of the rise in ωN on the
product wage. An increase in expenditure by the rich household raises demand
for informal sector goods and also leads to a real appreciation.
Substituting (10) for ωN in (21) yields

z = χ0(cR), (22)

where χ0 = zcR/(1− zωNυ
0).20

20Note that, because |υ0| , |zωN | < 1 from (10) and (21), 1− zωN υ0 > 0.
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Informal Employment, Consumption, and Poverty

Suppose that the legal minimum wage corresponds to the official poverty line,
and that average income in the informal sector, PNY s

N/n
d
N , is less than Eωm at

all times; given (8) and (9), this implies that ωN < ωm, as assumed earlier. In
the present setting, two approaches can be used to measure poverty. The first
is to define a headcount poverty index, H, as the number of workers employed
in the informal sector, plus unemployed skilled workers in the formal economy,
divided by the total size of the labor force, N :

H =
1

N

©
ndN + (NS − ndS)

ª
,

or equivalently, given that NS = N − (ndU + ndN ):

H = 1− (n
d
S + ndU
N

). (23)

The headcount poverty index is thus given by the number of workers that
are not employed in the formal sector, in proportion of the labor force.
Alternatively, if unemployed skilled workers are assumed to benefit from a

non-market source of income that keeps them above the poverty line, the poverty
index can be defined as

H =
ndN
N

= 1− (NS + ndU
N

). (24)

The second approach is to use formula (1) provided earlier. In the present
case, assuming that G (government spending on imported goods) is the policy
instrument yields

IG =
d[(ndN )

−1cP )/dG
d[(ndS + ndU )

−1cR]/dG
− 1.

Given that from (16) cP = z−1Y s
N , and that Y

s
N/n

d
N = ωNz, this expression

is equivalent to

IG =
dωN/dG

d[(ndS + ndU )
−1cR]/dG

− 1, (25)

which can be used to determine whether a change in G is pro-poor. Unemployed
skilled workers are excluded from the calculation of mean income of the rich,
cR/(n

d
S + ndU ), but this can easily be modified.

2.3.2 Equilibrium

Figure 2.1 depicts the partial equilibrium of the labor market, under the as-
sumption that skilled workers who are unable to obtain a job in the formal
sector opt to remain unemployed rather than seek employment in the informal
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economy.21 Panel A depicts the demand functions for labor in the formal sec-
tor. Both demand curves for skilled labor, ndS , and unskilled labor, n

d
U , are

downward-sloping, because they are negatively related to ωS , the skilled wage
(see (5)). Panel B determines the supply of labor (and thus actual employment)
in the informal economy, NU − ndU , given unskilled employment in the formal
sector (point B). Given the labor demand curve in the informal sector ndN ,
the market-clearing wage is determined at point C in Panel C.22 Curve WW
in Panel D depicts the positive relationship between the skilled wage and the
informal sector wage (for cR given), which is obtained by substituting z from
(21) into (3). Skilled unemployment (which can be deemed “quasi-voluntary”)
is given in Panel A by the distance between the supply of skilled labor, NS ,
and the equilibrium point on the demand curve ndS (point A).

23 At point A,
the skilled wage is too high (relative to the market-clearing wage, corresponding
to point A0) to eliminate the excess supply of labor and skilled unemployment
prevails. Both the skilled-unskilled wage gap (which can be derived from (4)),
and the unskilled wage gap (that is, the difference ωm − ωN ) are also shown in
the figure.
Appendix B shows how the complete model can be reduced into a dynamic

system in cR, consumption of the rich household, and D, the economy’s total
stock of debt. The phase diagram of the system is depicted in the upper north-
east quadrant of Figure 2.2. The phase curve CC represents the combinations
of cR and D for which consumption of the rich is constant (ċR = 0), whereas the
phase curve DD represents the combinations of cR and D for which the current
account is in equilibrium (Ḋ = 0). Curve CC is vertical, whereas curve DD is
downward-sloping. As shown in Appendix B, saddlepath stability is always en-
sured. The saddlepath itself, denoted SS, has a negative slope, which is steeper
than DD. Thus, starting from a position (c0R,D0), transition to the long-run
equilibrium (which is reached at point E) requires consumption of the rich and
external borrowing to evolve in opposite directions. In the upper northwest
panel, the curve NN shows the relationship between cR and z given by (22),
whereas curve LL in the lower northwest panel displays the relationship between
z and ωN given in (10). The equilibrium real exchange rate is determined at
point B, which is translated to point H, whereas the equilibrium informal sector
wage is determined at F . The demand curve for labor in the informal sector,
obtained solely as a function of z by combining equations (8) and (10), is shown
as ndN [υ(z)z] in the lower northeast panel. Equilibrium informal employment

21See Agénor (1996, 2003a) for a further discussion of this hypothesis and a review of the
evidence on skilled unemployment in developing countries. In general, whether skilled workers
who are not successful in applying for a job in the formal sector decide to seek employment in
the informal economy depends on factors such as the efficiency of on-the-job search activities
and demotivation effects.
22From equation (8), ndN is negatively related to ωNz. From (21), with cR given, z is

inversely related to ωN , with |zωN | < 1. Thus, the derivative of ndN with respect to ωN is
nd0N (1 + zωN ) < 0, which implies that the demand curve is indeed downward-sloping.
23Because there is no unemployment benefit scheme in the present framework, unemployed

workers are implicitly assumed to either turn to a subsistence activity (home production) or
to rely on other members of the household for their survival.
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is determined at point J . Finally, the lower southeast panel shows the deter-
mination of the poverty headcount index solely as a function of informal sector
employment, as defined in (24). The poverty rate is determined at point M .

2.3.3 Cut in Government Spending

The above framework can be used to study the impact and steady-state effects
of a variety of macroeconomic policy shocks. Given the illustrative nature of
the exercise, I will confine my analysis here to a permanent (and unanticipated)
cut in government spending on imported goods, G.
As can be inferred from (14) with ċR = 0, and as formally established in

Appendix B, a cut in G has no effect on the economy’s stock of debt in the
long run (see equation (A10)). Given that the current account must be in
balance in the steady state (that is, Ḋ = 0), the reduction in G must be offset
by an increase in private consumption of the rich or a reduction in domestic
supply of exportables. This requires an appreciation of the real exchange rate
to either eliminate excess demand for informal sector goods or reduce incentives
for producing exportables. The appreciation, in turn, leads to an increase in
the informal sector wage, but to a fall in the product wage in that sector (recall
that ∂(ωNz)/∂z > 0). The demand for labor and output in the informal sector
therefore increase, and so does the headcount poverty index. At the same time,
the real appreciation raises the skilled wage (as implied by (3)), which tends to
reduce output and employment of both categories of labor in the formal sector.
Skilled unemployment rises, whereas the reduction in demand for unskilled labor
increases supply in the informal sector, thereby mitigating the upward movement
in wages in that sector. Consumption of the poor increases, as implied by (16),
given that z falls and Y s

N rises.
Because the stock of foreign debt D cannot change on impact, and does

not change across steady states either, a permanent increase in G entails no
transitional dynamics. Graphically, curve CC (which does not depend on G)
does not change; curve DD, on the contrary, shifts upward to D0D0. The
economy jumps immediately from point E to a point like E0 located on CC.24

Consumption of the rich increases, the real exchange rate appreciates from B
to B0 or from H to H 0, the informal sector wage rises from F to F 0, informal
employment rises from J to J 0, and the headcount poverty index increases from
M to M 0. The unskilled wage gap (the difference between the minimum wage
and the informal sector wage, both measured in terms of the price of exports)
falls, reducing inequality among workers.
As shown in Appendix B, dc̃R/dG < 0, whereas d(ñdS + ñdU )/dG > 0. Thus,

the net effect of the cut in G on average consumption of the rich, c̃R/(ñdS+ ñdU ),
is unambiguously positive. Moreover, given that dω̃N/dG < 0, the net effect of
a reduction in G on mean consumption of the poor, c̃P /ñdN , is positive.

24Of course, a temporary shock to G would entail transitional dynamics, as would any shock
that leads to a shift in DD, such as a change in the world risk-free interest rate; see Agénor
(2005b).
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Given these results, and the index defined in (25), a reduction in G is pro-
poor (that is, IG > 0) if

dω̃N/dG

d[(ndS + ndU )
−1c̃R]/dG

> 1,

a condition that depends, in particular, on the elasticity of output with respect
to labor in the informal sector. Indeed, because spending by the poor is based on
their current resources, the higher η is, the higher will be the wage elasticity of
labor demand, −(1− η)−1 (see (8)). As a result, the lower will be the increase
in the informal sector wage needed to absorb the increase in informal labor
supply induced by the cut in government spending, and the more likely it is that
the policy will not be pro-poor. Put differently, whether a cut in government
spending reduces poverty depends on how the “pro-poorness” effect is measured.
Because employment shifts to the informal sector, where workers earn a wage
that is lower than the poverty line, poverty (as measured by the number of
workers employed in that sector) increases. At the same time, however, because
the increase in output in the informal economy leads to higher income, it is
possible for consumption of the poor to rise by more than consumption of the
rich.
More generally, the model helps to illustrate that the poverty effects of

macroeconomic policies in a typical developing-country context operate through
complex channels involving changes in aggregate demand and supply in the for-
mal and informal sectors, as well as changes in relative prices and wages. In
the foregoing analysis, a key issue is the impact of the shock on the demand
for unskilled labor in the formal and informal sectors. The contraction in the
demand for that category of labor in the formal economy requires the product
wage in the informal sector to fall to stimulate demand there and generate an
increase in output. Accounting for these general equilibrium effects is crucial to
determine whether macroeconomic policy benefits or hurts the poor.25

2.4 Some Research Directions
The foregoing discussion suggests that much has been learned in recent years on
how macroeconomic policy affects the poor. However, there are still important
gaps in our knowledge, and the scope for further research remains considerable.
In what follows I provide my own perspective on what could be fruitful areas of
investigation. The suggested list of topics is by no means exhaustive and reflects
heavily my own research interests. Some of these topics fall under the broader
issue of determining what policy measures can spur more rapid growth and lead
to improvements in living standards. Others, however, are motivated by the
recognition that although much research is needed on issues that are essentially

25Note that the foregoing analysis assumes that the poverty line is fixed at the level of the
minimum wage. In general, of course, the poverty effects of government spending shocks will
depend not only on changes in employment levels but also on where the different after-tax
wages (formal and informal) lie relative to the poverty line.
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“macro” in nature, there are many questions that involve understanding inter-
actions between micro and macro factors. Specifically, issues that I identify as
important areas for research include poverty traps, the sources of asymmetric
effects of output shocks, links between macro models and household surveys,
trade-offs between unemployment reduction and poverty alleviation, the alloca-
tion of public investment and growth, and the extent to which redistribution
can hurt the poor.

2.4.1 Poverty Traps

Why do poor countries remain poor? This issue has long been the subject of
intense scrutiny by economists. As noted earlier, the “circular relationship”
between growth and poverty emphasized by Nurkse (1953) suggests that at low
levels of per capita income (and thus low saving and investment rates), countries
may be caught in a low-growth trap from which it is difficult to escape. Put
succinctly, a country may be poor because it is poor to begin with.
This view, and much of the early literature on low-growth traps, focused

on settings in which the equilibrium is unique, in the sense that, given the
economy’s characteristics, and the policy environment, there is only one possible
growth outcome–stagnation. By contrast, much of the subsequent literature on
poverty traps is based on models with multiple equilibria, in which a low-income
or low-growth trap is but one of possible outcomes or steady-state properties
of the economy. A key feature of these models is that whether the economy
settles on a low- or high-growth equilibrium depends either on some inherent
nonlinearity in the economy, such as threshold externalities associated with
human capital or non-convexities associated with the production technology.
Externalities associated with human capital formation provide a good illus-

tration of how multiple steady-state growth rates can emerge. Various models
have shown indeed that countries that are identical in their structural charac-
teristics, but differ in their initial level (or distribution) of human capital, may
cluster around different steady-state growth equilibria, as a result of either social
increasing returns to scale from human capital accumulation (as in Azariadis
and Drazen (1990)) or credit market imperfections (coupled with a fixed cost in
the production of human capital, as in Galor and Zeira (1993)). For instance,
an economy with a low stock of human capital to begin with will also offer low
returns to education, and consequently be trapped in a stage of underdevel-
opment. Conversely, growth perpetuates itself when an economy starts with a
high level of human capital. Alternatively, by preventing the poor from mak-
ing productive, but indivisible, investments in human capital, credit constraints
(due either to imperfect information about individual abilities or the inabil-
ity to enforce the terms of loan contracts) can perpetuate a low-growth, high
poverty process. Inequality in the initial wealth distribution, which determines
how many agents can save and invest in the acquisition of human capital, can
therefore have a significant negative impact on poverty. Furthermore, the more
inequitable the initial distribution is (or equivalently, the greater the number
of poor households that are credit-constrained to begin with), the more severe
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this effect will be.
Threshold externalities associated with public capital in infrastructure (such

as roads, electricity, and telecommunications) may also lead to a low-growth,
poverty trap. Indeed, as indicated earlier, public capital in infrastructure may
have not only a positive effect on the marginal productivity of private inputs
(as emphasized in various growth models in the tradition of Barro (1990)) but
also a complementarity effect on private investment. But this complementarity
effect may be subject to a threshold–the productivity effect of public capital
on the private rate of return must be sufficiently high, to begin with, to stim-
ulate private capital formation. If this effect is too low (perhaps because of
indivisibilities, due to the fact that some types of investment in infrastructure
are lumpy in nature), the economy may be stuck in a low-growth, high poverty
trap, in which small increases in public capital outlays in infrastructure bring
few benefits. A “big push”, that is, a large increase in public investment, may
raise the public capital stock sufficiently for the complementarity effect to “kick
in”, unleashing “animal spirits” and eventually lifting the economy to a higher
growth path (see Agénor and Aizenman (2005)). This increase in public capital
formation, in turn, may result from a large inflow of foreign aid, or alternatively
an increase in available domestic resources induced by debt relief. By implica-
tion, countries with a large external public debt may be “trapped” in poverty,
because debt servicing absorbs an excessive fraction of the resources that could
be available to finance public investment in infrastructure.
Various other sources of poverty traps have been identified in the recent

literature. They relate to malnutrition and ill health (resulting for instance
to exposure to tropical diseases), gender inequality and high fertility rates, ex-
treme geographical limitations (for instance, landlocked countries where trade
is hampered), coordination failures among private agents, and weak political in-
stitutions (leading, for instance, to a highly corrupt government bureaucracy).
Fertility decisions, for their part, affect both women’s labor supply and deci-
sions to invest in human capital. Thus, fertility tends to be inversely related to
women’s wages, or the most common proxy for wages, education.
Kremer and Chen (1999) provide a good illustration of how the interaction

between wages, fertility, and the cost of education can lead to poverty traps.
Their model is based on three major assumptions: higher wages reduce fertility;
children of the unskilled are more likely to be unskilled; and skilled and unskilled
workers are complements in production. Fertility and incentives to acquire
education depend on the wage structure, and thus on the fraction of skilled labor
in the workforce, whereas the fraction of skilled labor depends itself on fertility
and the decision to invest in the acquisition of skills. Thus, the positive feedback
between fertility differentials and wage inequality may lead to multiple steady
states. If the initial proportion of skilled workers is high enough, wage and
fertility differentials between skilled and unskilled workers will be small, allowing
the economy to converge to a steady state with low inequality. However, if the
initial proportion of skilled workers is too low, inequality will be self-reinforcing,
and the economy may approach a steady state with a low proportion of skilled
labor and a high degree of inequality between skilled and unskilled workers.
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I have reviewed elsewhere other sources of poverty traps and their policy
implications (see Agénor (2005e)). This is important because, as noted earlier,
the policy message that one can take from analytical models is not always rel-
evant in practice. And because poverty traps can result from multiple causes,
the issue of how best to sequence public policies to escape from them arises also.
Much depends therefore on what causes the trap to emerge in the first place.
For instance, what role should the state play, in “solving” coordination failures,
if one takes the view that these failures are a key reason that prevents countries
from growing? History suggests that too much optimism about the success of
centralized coordination mechanisms would be misplaced. Yet, it is possible for
even a temporary change in government policies to alter private beliefs suffi-
ciently to lead to a switch from a “bad” equilibrium to a “good” equilibrium.
As a matter of fact, Tirole (1996) showed that a government anti-corruption
program of sufficient duration and depth can lead to a switch from an equilib-
rium with high corruption (sustained by expectations of high corruption) to one
with low corruption (sustained by the belief of a less corrupt bureaucracy).
Another important policy issue for low-income countries is the role of foreign

aid. Indeed, for many of the poorest countries, a large increase in aid may be
crucial to provide the “big push” to public investment alluded to earlier, given
that the ability to mobilize domestic resources through taxation is limited. Key
issues in this context are what type of conditionality should aid be subject
to without hampering its catalytic role (see Mosley, Hudson, and Verschooris
(2004)), and whether aid entails diminishing returns, as a result of absorption
constraints. Analytical research on these issues remains, however, limited. For
instance, in their analysis of the macroeconomic effects of aid, Dalgaard, Hansen
and Tarp (2004) focus on the impact of foreign assistance on productivity. But
they do not account for a possible link between aid (or at least some components
of it) and public investment.26

In addition, there is a crucial need to develop rigorous empirical tests of the
existence of poverty traps and, equally important, tests that would allow the
investigator to identify the most important factors, or causes, leading to these
traps. Most of the available evidence on poverty traps is indirect and relies
on conditional convergence tests. By and large, these tests have shown that
per capita incomes in poor countries appear not to be catching up with devel-
oped economies. Instead of “global” convergence, economies appear to gravitate
around “convergence clubs”, whereby wealthy economies converge to common
high-level income growth paths while poor countries converge to common low-
level income growth paths (see Agénor (2004b) and Islam (2003)).
However, as emphasized in an early contribution by Durlauf and Johnson

(1995), standard regression models used for testing for cross-country conver-
gence are based on linear specifications and do not provide great insight as to
the sources of multiple steady states. The reason is that poverty trap models are
fundamentally nonlinear in nature, and in standard applications of panel data

26By affecting the terms of trade, aid may also have an impact on private investment. See
Djajic, Lahiri, and Raimondos-Moller (1999).
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methods individual heterogeneities are not explicitly accounted for (Durlauf
and Quah (1999, p. 286)). Using regression tree analysis, Durlauf and Johnson
(1995) found evidence that different countries follow indeed different growth
paths when grouped according to initial conditions. More recent research is
also encouraging; Canova (2004) for instance presented an approach that dwells
on the econometric literature on testing for the existence of an unknown break
point in time series. Although Canova provides empirical results only on in-
dustrial countries, his approach shows some promise for addressing the broader
issue of poverty traps. At this stage, however, the lack of direct empirical tests
remains problematic from a policy standpoint. Given the large number of com-
peting hypotheses, it is crucial for researchers to devise more elaborate tests
that would allow one to discriminate among these hypotheses and determine
which factors are important from a policy perspective.

2.4.2 Crisis-Coping Strategies and Asymmetric Output
Effects

As discussed earlier, business cycles and economic crises may have an asymmet-
ric effect on poverty. Accounting for these effects is important for evaluating
the welfare costs of recessions and crises, and for judging the correlation be-
tween growth and poverty: observing a negative correlation between growth and
poverty can be misleading in the presence of asymmetry. Indeed, if it results
essentially from associations that pertain to recessions rather than expansions,
it may lead to erroneous predictions about the potential of growth-oriented
policies to reduce poverty.
As discussed in Appendix A, there are several potential sources of asym-

metric effects. Discriminating among them is also important for policy design.
Yet, the techniques that have been used so far to assess the scope of asymmetric
effects are silent in that respect. Depending on the exact source of asymmetry, a
proper policy response may involve the implementation of a social safety net fo-
cusing on subsidies to keep children in school, measures to help the poor access
credit markets, or incentives for firms to restrain from firing unskilled work-
ers during downturns. Some of these policies may have unintended longer-run
consequences for poverty; for instance, raising firing costs may increase labor
market rigidities and may reduce firms’ incentives to hire unskilled workers in
the first place–thereby affecting the poor by constraining employment growth.

2.4.3 Welfare Costs of Macroeconomic Volatility

As noted earlier, macroeconomic volatility can affect growth and poverty through
a number of channels. Some of these channels have been explicitly accounted for
and quantified in cross-country empirical regressions. However, there has been
relatively little quantitative research on the cost of macroeconomic fluctuations
for the welfare of the poor–despite the well-documented fact that developing
countries tend to be more exposed to volatility than industrial countries (see
Agénor and Montiel (1999)). Suppose that the poor are risk averse, and that
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the lack of access to effective risk-coping mechanisms (such as well-functioning
credit markets) forces them to engage in “risk avoidance” strategies, which in-
volve allocating resources to low-risk, low-return activities to reduce their vul-
nerability to idiosyncratic shocks. Intuition suggests that, in such conditions,
macroeconomic volatility may entail large welfare losses. The simulation results
of Pallage and Robe (2003), albeit based on archetype economies with a single
representative consumer, suggest that this is indeed likely. They also found that
even if consumers are only moderately risk averse, eliminating these fluctuations
altogether may be preferable to a permanent increase in consumption growth.
An important direction of investigation would therefore be to extent the

Pallage-Robe analysis to a multi-agent setting to analyze the implications of
differences in the degree of risk aversion for measuring the welfare effects of
macroeconomic fluctuations. To the extent that their results hold in this more
general setting, they would have an important policy implication: if the focus
is on the welfare of the poor, as opposed to consumption growth per se, policies
aimed at reducing volatility in consumption may be equally, or even more, ben-
eficial to the poor than policies aimed at stimulating growth. Such policies may
include greater and better access to credit markets to the poor, to allow them
to smooth the impact of income shocks, but also policies aimed at reducing the
vulnerability of the economy to adverse external shocks–through, for instance,
greater diversification of production and foreign trade. Arrangements designed
to limit price fluctuations on world commodity markets could also be desirable
from that perspective. Moreover, some of these policies may be useful to limit
the impact of microeconomic volatility as well. Indeed, the poor typically face
a multitude of risks at the micro level–such as the risks of crop failure due
to area-specific drought or floods, and livestock disease, for farmers and rural
households–which can also translate into high consumption volatility. Greater
access to credit markets would help the poor to cope with these shocks.

2.4.4 Unemployment-Poverty Trade-offs

The focus on reducing poverty in low-income countries has, to some extent,
overshadowed another key policy goal–the reduction in unemployment. Indeed,
progress has remained elusive on that front as well. During the 1990s, many
developing counties (particularly in Latin America and in the Middle East),
experienced major increases in unemployment.
In some of my recent work, I have argued that unemployment reduction

and poverty alleviation may entail trade-offs (see Agénor (2004d)). An obvious
reason is that the higher growth rates of output and job creation that are needed
to absorb an increase in the supply of labor and reduce unemployment may
require a significant drop in real wages. In turn, the deterioration in living
standards may lead to higher poverty. Thus, the share of the “working poor” in
total employment may increase, as observed in several countries in recent years
(see International Labor Organization (2003)).
A trade-off between unemployment and poverty may also result from specific

policies, such as labor market reforms. An increase in employment subsidies, for
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instance, may have a direct, beneficial impact on unskilled employment; at the
same time, if it is financed by an increase in the sales tax on domestic goods, it
may increase poverty, because of the adverse effect that the tax hike may have
on the cost of living and the consumption wage. Depending on the exact nature
of the tax that is used to offset the impact of the increase in spending on the
budget (whether it is indeed an increase in the sales tax, or on the contrary
a rise in income tax on individuals or firms), as well as the composition of
household spending, the impact may be significant for the poorest households
in urban areas. It is possible for poverty to increase in the informal sector
(because workers in that sector bear the brunt of the increase in consumer
prices, for instance), while at the same time unskilled unemployment falls in the
formal economy. A reduction in the payroll tax on unskilled labor (a policy that
has often been advocated to reduce unemployment) may have similar results.
If the reduction in the payroll tax is financed by a mixture of higher taxes on
domestic goods and corporate income, and the reduction in the net rate of return
on physical capital accumulation lowers investment incentives, the net effect on
employment may be mitigated. As a result of gross complementarity between
capital and labor, the demand for labor may not increase over time as much as
it would otherwise. Unemployment may thus fall to a limited extent, whereas
poverty among the most vulnerable urban groups can increase significantly–
again, because higher taxes on domestic goods have a large impact on the cost
of living faced by that category households.
The existence of trade-offs between unemployment and poverty reduction–

either at the aggregate, economy-wide level or at the level of individual house-
hold groups (for instance, urban households)–must receive greater attention.
To determine whether these trade-offs exist is not straightforward, because un-
employment and poverty are jointly endogenous; the correlation between them
are driven by factors that vary over time, depending on the nature of shocks that
affect the economy. Nevertheless, to the extent that they do exist, these trade-
offs imply that to assess the welfare effects of adjustment policies a composite
index may be needed to gauge performance with respect to both objectives, that
is, the degree to which policies are “pro-poor, pro-employment.” An interesting
issue, then, is how to generalize the index proposed in (1), given that poverty
and unemployment may receive different weights in social welfare.

2.4.5 Can Redistribution Hurt the Poor?

A fashionable idea in some policy circles is that redistribution is essential to
reduce poverty rapidly in some countries, because changes in income are unlikely
to be sufficient. Clearly, the more pronounced the degree of inequality in a
country, the smaller the impact of economic growth on the poor. More equal
distribution is desirable for a number of reasons, but whether it is so because of
its impact on poverty reduction is not clear. First, in theory the relation between
growth and income distribution can go both ways (see Aghion, Caroli, and
García-Peñalosa (1999)). At the empirical level, results are also mixed. Knowles
(2001) for instance showed that the relationship between inequality and growth
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can change once one distinguishes between data based on income measures of
inequality and those based on consumption data, instead of mixing the two
datasets. Bleaney and Nishiyama (2004), as noted earlier, report fragile results
as well. Deininger and Olinto (2000) found that it is asset (land) inequality that
is negatively correlated with growth, not income inequality. Thus, if anything,
policymakers should be more concerned about poor households’ access to assets
and their ability to accumulate them, than about the distribution of income.
Second, changes in income distribution may have feedback effects on growth.

Asset and income redistribution may mitigate the impact of growth on poverty
by adversely affecting growth itself. For instance, imposing greater equality
through higher taxation of income may lower the propensity to save of capital-
ists and their ability to invest, although general equilibrium interactions may
mitigate the aggregate effect on growth.27

Third, much of the literature fails to recognize that what can be achieved
through the redistributive measures that are often suggested (social funds, tar-
geted cash and in-kind programs) is likely to be quite limited. The reality is
that governments in poor countries have limited ways to alter inequality. Tax-
ing the very rich is often unfeasible due to their political connections. Forced
redistribution of assets (through government-mandated reallocation of land, for
instance) is politically difficult and often a recipe for disaster. Market-based
land reforms, where the poor receive subsidies to purchase land from willing
sellers, are often too limited in scope to have much of an impact on income
distribution–in part because the poorest among the poor are often excluded
(Bardhan (1996)). Progressive taxation (in the form of inheritance taxes, for
instance) is either not feasible or ineffective due to administrative constraints.
Transfer payments through social safety nets are temporary, not permanent
measures to reduce poverty, to a large extent because they create moral hazard
problems. They do not foster self-reliance and may reduce incentives to invest
in skills. Thus, even in a dynamic perspective, redistribution is not a panacea.
Fourth, redistribution policies can have unintended effects. In models of

poverty traps that emphasize the role of initial inequality, redistributing wealth
from the rich to the poor may help individuals with no assets to escape from
poverty. In the model of Galor and Zeira (1993), for instance, redistribution
would allow the poor to invest in human capital. Thus, a policy-initiated shift
in the distribution of income might shift the economy to a “good” equilibrium.
However, it could also push the economy into a new form of poverty trap, if
it leads over time to a reduction in saving and investment by the rich, which
“helps” the poor through its effect on growth.
Other theoretical studies that have pointed out the possibility of a positive

association between inequality and growth include early contributions by Lewis
(1954) and Kaldor (1957), and studies by Perotti (1993) and Li and Zou (1998).
In Lewis (1954), for instance, entrepreneurs save a larger fraction of their profit
income than the other groups in the economy; income inequality may therefore
27To the extent that some of the increased tax revenue is used to finance higher public

investment in infrastructure (in addition to financing transfers to the poor), the net effect on
growth may be positive.
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lead to more savings overall and faster growth for the economy as a whole. A
similar idea is developed in Kaldor (1957), where the saving rate of the work-
ing class is set to zero. Perotti (1993) found that a very egalitarian but poor
economy may be unable to kick off a growth process, whereas an economy with
a very unequal income distribution may be in the best position to do so. Li
and Zou (1998) found that when government revenues collected through income
taxation are used to finance public consumption instead of production, a more
equal distribution of income may lead to a higher income tax rate and lower
economic growth–even though welfare effects can be positive (as one would
expect if public consumption enters households’ utility functions).
In sum, although there are plausible arguments to suggest that high levels

of inequality may hurt growth and the poor, there are equally plausible reasons
(at least on analytical grounds) to suggest that greater equity may have similar
effects. A fair conclusion therefore is that, given the state of the empirical
literature, the emphasis on redistributive policies (as, for instance, in Klasen
(2003)) as a way to lower poverty may be misplaced, particularly in low-income
countries.

2.5 Concluding Remarks

The purpose of this chapter has been to provide an overview of some of the
recent literature on the macroeconomics of poverty reduction and to offer some
perspectives (mostly my own, actually) on future research. The first part of
the chapter argued that the research agenda on poverty, in the profession at
large and in international development institutions in particular, was biased to-
ward measurement and micro issues, partly as a result of a lack of interest by
macroeconomists. My contention is that the bias in the agenda has done a lot
of good, but also much harm. The lack of rigorous analytical and empirical
research on poverty traps (a critical issue for low-income countries) at the IMF,
the World Bank, and other international development institutions illustrates the
problem well. I emphasized that growth and inequality are both endogenous; it
is, policies, not growth per se, that have to be considered pro-poor or not. The
implication is that much of the recent debate on measuring pro-poor growth is
misguided. Ex post additive decompositions of changes in poverty into growth
and inequality components are useless to inform policy design; the elasticities
that are derived from these decompositions do not differentiate between policies
and shocks, and they say nothing about the interactions, and transmission chan-
nels, between growth and inequality. Recognizing the fact that only policies can
be deemed pro-poor has an important methodological implication–measuring
the degree of “pro-poorness” of policies requires using a structural macroeco-
nomic model, where poverty, growth and income distribution are endogenously
determined. I proposed a simple, model-based index based on changes in con-
sumption of the poor and the nonpoor. With a dynamic macro framework, the
index also has a temporal dimension and, if the model is sufficiently disaggre-
gated, a regional dimension can be incorporated. It can therefore provide a
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guide to the potential trade-offs (temporal and spatial) that policymakers may
face in designing poverty reduction strategies.
The second part reviewed various channels through which macroeconomic

policy can affect the poor in developing countries. The essential role played by
the labor market was emphasized at the outset, although distortions in goods
and credit markets also play a role. I then examined how macroeconomic poli-
cies affect the poor through changes in aggregate demand, inflation and relative
prices, the real exchange rate and the supply side, aggregate volatility, and
growth and redistribution effects. It was noted that in periods of fiscal consoli-
dation, the tendency has been to cut public capital outlays more than current
expenditure. Although this strategy may protect social spending in the short
run, and prevent an increase in poverty, the longer-run effects may be much
worse because the lack of new investment may hamper growth. Conversely,
sharp cuts in social expenditure in the short run may be beneficial to the poor
in the long run if they bring lower inflation and interest rates, as a result of
smaller deficits. This argument is particularly relevant if social expenditures are
not well targeted to the poor. It was also noted that a growing body of evidence
suggests that cyclical downturns and economic crises may have an asymmetric
effect on poverty: recessions or sharp output contractions may increase poverty
rates significantly, whereas expansions tend to have a more limited effect. Var-
ious reasons as to why such effects may occur were explored.
The third part of the chapter examined analytical and applied macro mod-

els designed for poverty analysis. The importance of a proper modeling of the
labor market was illustrated in a two-household framework, and the response of
poverty to a government spending shock was analyzed. Applied models, never-
theless, are important to measure quantitatively how different policies contribute
to poverty reduction (in both the short and the long run), and to study policy
complementarities in the context of a comprehensive poverty reduction strategy.
The fifth part of the chapter focused on directions for future research. I

identified the following areas: causes of, and empirical evidence on, poverty
traps; the identification of the sources of asymmetric effects of output shocks;
the welfare effects of macroeconomic volatility; trade-offs between unemploy-
ment reduction and poverty alleviation; the allocation of public investment and
growth; and the extent to which redistribution can hurt the poor. I argued, in
particular, that a lot more empirical research is needed on poverty traps. There
are many competing explanations regarding the causes of these traps, but given
how limited the existing evidence is, it is difficult to conclude in favor of one
or another. In turn, the lack of reliable evidence hampers the ability to design
policies to escape from poverty traps.
I also argued that the possible existence of trade-offs between unemployment

and poverty reduction has received scant attention in the analytical literature
focusing on labor market reforms and poverty reduction. Many economists
regard labor market rigidities as being a major obstacle to an expansion of em-
ployment in the formal economy and a reduction of urban poverty, which tends
to be concentrated in the informal sector. But if unemployment is also a source
of concern, and trade-offs exist between unemployment reduction and poverty
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alleviation, then a question arises regarding the relative importance of each pol-
icy goal in the social welfare function. I also urged caution in adopting the
view that redistribution can help to alleviate poverty. Theory and facts suggest
that the relationship between growth and inequality is ambiguous, and reducing
inequality may have adverse effects on growth. For instance, lower inequality
may reduce the propensity to save and invest of capitalists, thereby reducing
growth rates and hurting the poor indirectly. This implies that the emphasis
on redistributive policies as an attempt to reduce poverty may be misplaced,
particularly in low-income countries. In the long run, growth is essential for
alleviating poverty. It tends to reduce poverty through rising employment, in-
creased labor productivity, and higher real wages. It creates the resources to
raise incomes, increase public investment, and even if “trickle down” is insuffi-
cient to bring the benefits of growth to the poor, governments will have scope
for stronger redistributive measures when income is higher and growing faster.
A great deal has been learned about the macroeconomics of poverty reduc-

tion in the past few years. But, in my view, a lot more remains to be done.
Policy research on poverty traps, in particular, is in its infancy. International
development institutions have a particular responsibility to foster research on
this topic, as well as others identified earlier, given their mandate to assist low-
income countries in the pursuit of their development goals. To do so they must
redesign the research agenda that they have followed in the past and give the
macro dimension the place that it deserves. For macroeconomists in general,
this is also a call to arms and a plea for greater focus on one of the most pressing
challenges of the new millennium.
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Appendix A
Asymmetric Effects of Output Shocks

There are at least five main sources of asymmetry in the impact of output
shocks on poverty (see Agénor (2002)). First, the fall in real income associated
with economic downturns may have an irreversible impact on the human capital
of the poor. Children in poor families are sometimes taken out of school and put
to work in response to large adverse shocks (thereby mitigating the fall in the
household’s income) but do not return to school in upswings. Second, confidence
in the economy’s prospects may change over the course of the business cycle and
during crises. The degree of pessimism of consumers and firms may be higher
during recessions and crises than the degree of optimism during expansions.
If so, a positive output shock–induced by, say, a cut in interest rates–may
have a smaller impact (and thus be less effective) on private spending decisions
during recessions. Output and labor demand may thus be less sensitive to
positive shocks, implying that the initial increase in poverty induced by higher
unemployment or lower wages may be more persistent.
Third, recessions and crises may be accompanied by high or increasing in-

terest rates. An economic slowdown may raise the risk of default and may lead
banks to increase the premium that they charge over and above the cost of funds;
or the need to defend the domestic currency on foreign exchange markets may
force the central bank to raise interest rates. High borrowing costs may have
an adverse effect on output–particularly if, as is often the case in developing
countries, firms rely significantly on bank lending to finance their short-term
working capital needs (see Agénor and Montiel (1999)). An initial increase in
policy interest rates may also lead to a tightening of credit constraints if banks
are unwilling to lend more, because higher loan rates are perceived to increase
the debt burden of borrowers and may raise the risk of default, leaving only
riskier borrowers willing to take on loans, in Stiglitz-Weiss fashion. To avoid
the deterioration in the quality of their loan portfolio, banks may opt to ration
credit. The tightening of credit constraints magnifies the impact of the initial
recession or output contraction on borrowing and spending, through a direct
supply-side effect. The resulting fall in labor demand, and thus the effect on
poverty, may also be (all else equal) compounded. Thus, if credit constraints
bind only in periods when output is below capacity, they may impart an asym-
metric bias to output shocks.28 If small and medium-size firms (particularly in
the manufacturing sector) tend to be more dependent on bank credit than large
firms, they may suffer the most from a credit crunch induced by a perceived
increase in the risk of default in a downturn.29 And because small and medium-
size enterprises tend to use more labor-intensive production technologies, the
reduction in output and employment induced by the drop in the availability of

28An alternative argument that may explain a credit crunch in an economic downturn is
based on net worth effects; see Agénor (2002).
29 See for instance Arbeláez and Echavarría (2003) for evidence on the impact of of financing

constraints on small firms in Colombia.
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credit may be particularly large, implying a potentially severe adverse effect on
poverty.
Credit constraints may also affect the ability of households to smooth con-

sumption and thereby impart an asymmetric bias to the response of poverty
to output shocks. Of course, the possibility of binding borrowing constraints
in adverse states of nature does not, by itself, result in an asymmetric effect:
households may well be able to achieve some level of consumption smoothing
by depleting their assets (selling land, for instance) or using non-market mecha-
nisms (such as increased own production) when faced with unfavorable shocks.
It is also possible that households may decide, in response to income risk, to
accumulate more assets or engage in precautionary savings in “good” times in
order to shelter consumption in “bad” times (see Agénor and Aizenman (2004)).
Nevertheless, for the poor specifically, the available evidence suggests that risk
sharing and consumption smoothing remain imperfect (see Alderman and Pax-
son (1994) and Dercon (2003)). Households may thus respond to a sharp drop
in income, associated with a crisis, by changing not the level of expenditure
(as a result of liquidity constraints), but instead the composition of expendi-
ture, reducing spending on durables and nonessential items (including primary
health care), in order to maintain spending on basic food items. McKenzie
(2003), using survey data, found evidence of this mechanism in Mexico, in the
aftermath of the peso crisis of December 1994. He also finds that households
postponed having children. He found no evidence of an increase in child labor;
school attendance rates actually increased for children aged 15-18 years. Trans-
fers from abroad also increased. Despite these coping strategies, consumption
fell dramatically, indicating that households were unable to completely smooth
adverse shocks to income.
A final source of asymmetry relates to “labor hoarding” by firms facing high

turnover costs for skilled labor. In a recession or crisis-induced contraction,
unskilled workers (among which the poor tend to be concentrated) are often
the first to lose their jobs as firms “hoard” their highly-trained workers. The
incentive to hoard may be related to high turnover costs (or high severance
payments) associated with the use of skilled labor, and is greater the more
temporary the shock is perceived to be, regardless of its size. When the “good
times” come back, firms may want, in priority, to recoup the productivity losses
incurred during the downturn. Given the greater degree of complementarity (or
lower degree of substitutability) between skilled labor and physical capital, they
may therefore increase fixed investment instead of increasing their demand for
unskilled labor. As a result, unskilled unemployment and poverty may display
a strong degree of persistence in the aftermath of a negative output shock.
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Appendix B
Dynamic Structure and Stability Conditions

The model consists of equations (6), (12), (13), (14), (18), and (22), which
are repeated here (in compact form) for convenience:

ḊR = i∗DR + cR + T − Y s
E [χ(cR)], (A1)

i∗ = i∗f + κ(D), (A2)

ċR/cR = i∗f + κ(D)− ρ, (A3)

ḊG = i∗DG +G− T. (A4)

To derive the dynamic form of the model, the first step is to combine the
rich household and government budget constraints, equations (A1) and (A4).
Together with (A2), this yields

Ḋ = [i∗f + κ(D)]D +G+ cR − Y s
E [χ(cR)], (A5)

where D = DR +DG. Note that in (A5), cR corresponds also to total imports
by the rich and the poor (see Agénor (2005f )).
The model therefore boils down to (A3) and (A5). These equations form a

dynamic system in cR and D∗ that can be linearized around the steady state to
give ·

ċR
Ḋ

¸
=

·
0 κ0c̃R

1− Y s0
E χcR i∗f + κ(D̃) + κ0D̃

¸ ·
cR − c̃R
D − D̃

¸
, (A6)

where 1− Y s0
E χcR > 0, given that Y s0

E > 0 and χcR < 0.
Saddlepath stability requires one unstable (positive) root. A necessary and

sufficient condition is thus that the determinant of the matrix of coefficients A
in (A6) be negative:

detA = −κ0c̃R(1− Y s0
E χcR) < 0, (A7)

a condition that always holds.
From the linearization given above, the stable manifold is given by

cR = c̃R + (D0 − D̃) exp(νt), (A8)

or equivalently
cR = c̃R + β(D − D̃), (A9)

where β is the slope of the saddlepath (denoted SS in Figure 2.2), defined as

β ≡ ν − [i∗f + κ(D̃) + κ0D̃]
1− Y s0

E χcR
= ν−1κ0c̃R < 0,

with ν denoting the negative root of (A6). With ν < 0, |β| is greater than the
absolute value of the slope of DD, which is given by −[i∗f + κ(D̃) + κ0D̃]/(1−
Y s0
E χcR). Thus, SS is steeper than DD, as shown in Figure 2.2.
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In the long-run equilibrium, with ċR = 0, (A3) yields

D̃ = κ−1(ρ− i∗f ), (A10)

which indicates that the more impatient domestic agents are (the higher ρ is),
the higher the foreign debt will be. Setting Ḋ = 0 in (A5) implies that in the
steady state the current account must be in equilibrium:

[i∗f + κ(D̃)]D̃ +G+ c̃R − Ỹ s
E = 0. (A11)

The long-run effect of an increase in G on c̃R and D̃ is determined by setting
ċR = Ḋ = 0 and calculating dD̃/dG and dc̃R/dG. From (A10), dD̃/dG = 0;
using this result, (A11) implies that dc̃R/dG = −1/(1 − Y s0

E χcR) < 0. Thus,
dz̃/dG > 0, dω̃N/dG < 0, d(ω̃N z̃)/dG > 0, dñdN/dG < 0, and dỸ s

N/dG < 0.
From (A9), the impact effect of a rise in G on consumption of the rich, given

that D cannot change instantaneously (so that dD0/dG = 0), is

dcR(0)

dG
=

dc̃R
dG
− β(

dD̃

dG
) =

dc̃R
dG

, (A12)

given that dD̃/dG = 0. Thus, because the economy jumps instantaneously to
the new equilibrium, impact and long-run effects are the same.
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Chapter 3

The Mini Integrated
Macroeconomic Model for
Poverty Analysis

Pierre-Richard Agénor
Fiscal and labor market reforms are at the forefront of the policy agenda

in many developing countries, and assessing their effects on unemployment and
poverty is a key issue in the design and sequencing of adjustment programs.
In turn, assessing these effects requires understanding not only how the labor
market operates, but also how fiscal variables (taxes and expenditure) interact
with the labor market. Because most taxes have an effect on the functioning
of the economy, they also affect the labor market, both directly and indirectly,
through changes in the level and distribution of wages, labor supply decisions,
and the level and composition of employment. For instance, taxing the profits
of small firms (which tend to be more labor intensive) may affect their ability
to create jobs, whereas income taxation and the existence of an unemployment
benefit system may affect the propensity of the unemployed to seek employment.
Payroll taxes (such as employers’ social security contributions) raise the effective
cost of labor over and above the wage paid, thereby affecting the demand for
labor, whereas income taxes and employees’ social security contributions reduce
the return to being employed, thereby affecting the decision to enter (or remain
in) the labor force and possibly to invest in the acquisition of skills.1 In addition
to influencing the decision to enter into (or exit from) the labor force, changes
in taxation may also affect the decision to engage in part-time work. Similarly,
taxes on goods and services may affect the purchasing power of wages, and thus

1As is well known, changes in income taxes affect labor supply and leisure choices through
both substitution and income effects. Because these effects tend generally to operate in
opposite direction, the net effect of a change in the income tax on the supply of labor is a
priori ambiguous.

1
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the decision to seek formal employment. High tax rates on income and activities
in the formal economy may also drive firms underground, thereby impeding an
efficient allocation of resources, with adverse effects on employment and poverty.
Indeed, as shown in Figure 3.1, in developing economies the overall tax ratio (in
proportion of GDP), as well as the direct income tax ratio, seem to be positively
correlated with the size of the informal economy, and thus with “disguised”
unemployment.2 To the extent that the urban poor tend to be concentrated in
the informal sector (as illustrated in Figure 3.2), taxation could be positively
correlated with poverty. But of course, the taxation-poverty correlation could
also be weak or non existent, because it also depends on the use of tax proceeds–
namely, whether taxes serve to finance expenditure on the poor, public spending
on infrastructure (which indirectly affect the poor through a complementarity
effect on private investment and thus labor demand), or are simply wasted on
inefficient projects.
Labor market distortions, and the links between taxation and the labor mar-

ket, have received limited attention in quantitative, general equilibrium models
that have often been used for development policy analysis. The purpose of this
chapter is to present a quantitative framework that account for many of these
distortions and linkages, and that modelers and policy economists in develop-
ing countries can use to assess the effects of fiscal and labor market reforms on
unemployment and poverty. This framework, called Mini-IMMPA, is a special-
ized, and less-data intensive, version of the Integrated Macroeconomic Model
for Poverty Analysis (IMMPA) developed in Chapters 5 and 6. Although Mini-
IMMPA focuses only on the “real” side, it offers a more detailed treatment of
the labor market than IMMPA (by accounting for features such as bilateral
wage bargaining, free public education, employment subsidies, and job security
provisions) and the tax structure. The resulting framework allows the user to
analyze a variety of important policy issues, such as for instance the trade-offs
involved in shifting the tax burden away from unskilled labor in the formal
sector and toward other tax bases.
The remainder of the chapter is organized as follows. The next section de-

scribes in detail the structure of Mini-IMMPA, considering in turn the produc-
tion structure, the labor market, supply and demand of commodities, external
trade, prices, profits and income, private consumption and savings, private in-
vestment, the public sector, and the balance of payments. The description of
the labor is particularly detailed, given the importance of government-induced
labor market distortions in developing countries. I account, in particular, for
the existence of firing costs in the formal sector. Such costs tend to benefit the
employed (or “insiders”) by lowering their probability of losing their job and
increasing their bargaining power in wage determination, and to make firms
reluctant to both hire and fire workers, thereby raising the duration (if not the

2At a more formal level, Loayza (1996), Johnson, Kaufman, and Zoido-Lobaton (1998),
Schneider and Enste (2000), Ihrig and Moe (2000) and Dessy and Pallage (2003), have also
found that a higher tax burden tends to be correlated with a larger informal sector. By
contrast, there does not appear to be a simple correlation between the overall tax ratio and
open unemployment.
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level) of unemployment (Lindbeck and Snower (2001)). Section III presents and
discusses the results of two policy simulations: a cut in the minimum wage,
and a reduction in payroll taxes on unskilled labor (assuming both neutral and
non-neutral revenue effects). The payroll tax experiment is of particular inter-
est in light of the previous discussion emphasizing the links between fiscal and
labor market reforms. As it turns out, the unemployment and poverty effects
of this policy change depend importantly on whether or not it is offset by other
changes in sources of revenue, and what the precise nature of that source is. The
last section summarizes the main results of the analysis and suggests various
extensions. Appendices A, B and C provide a summary list of the model’s equa-
tions, variable names and parameters, as well as a description of the calibration
procedure.

3.1 Structure of Mini-IMMPA
The building blocks of the “structural” components of mini-IMMPA consist of
the production structure, the labor market, the supply and demand for goods
and services, external trade, sectoral and aggregate prices, profits and income
formation, private consumption and savings, private investment, the public sec-
tor, and the balance of payments. The link between the structural component
and a (fictitious) household income and expenditure survey, which is necessary
for poverty and distributional analysis, is also explained later on.

3.1.1 Production

The basic distinction on the production side is that between rural and urban
sectors. In the rural economy (or agriculture) firms produces one good (referred
to as good 1), which is sold domestically or exported. The urban economy con-
sists of both formal and informal components. The informal economy produces
nontraded services (referred to as good 2). in the formal urban economy pro-
duction consists of a private good (referred to as good 3) and a nontraded public
good (referred to as good 4).

Rural Production

Land available for rural activities is assumed to be non marketed and in fixed
supply. Gross output of the agricultural good, X1, is the sum of value added,
V1, and intermediate consumption:

X1 = V1 +
4X

i=1

ai1X1, (1)

where the aij are input-output coefficients measuring relative sales from sector
i to sector j.
Value added is produced with a Cobb-Douglas function of land and a com-

posite factor, defined as a constant elasticity of substitution (CES) function of
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the number of unskilled workers employed in the sector, U1, and the economy-
wide stock of public physical capital (KG, defined below). Normalizing the area
of land allocated to production to unity yields

V1 =

·
αX1{βX1

U
−ρX1
1 + (1− βX1

)K
−ρX1
G }−

1
ρX1

¸1−ηX1
, (2)

where 0 < ηX1
< 1, and the other parameters have the standard interpretation.

Given the Cobb-Douglas specification, agricultural production exhibits decreas-
ing returns to scale in the composite input. The presence of KG in (2) is based
on the view that a greater availability of public physical capital in the economy
(roads, power plants, and the like) improves the productivity of all production
units in the rural sector, because it facilitates not only trade but also production
itself.
Firms in the rural sector allocate their output to exports, E1, or the domestic

market, D1, according to a constant elasticity of transformation (CET) function:

X1 = αED1 [βED1
E
ρED1
1 + (1− βED1

)D
ρED1
1 )]

1
ρED1 , (3)

with the ratio ratio E1/D1 depending, as shown below, on the relative prices of
exported and domestic goods.

Urban Informal Production

Gross production in the urban informal sector, X2, is given also as the sum of
value added, V2, and intermediate consumption:

X2 = V2 +
4X
i=1

ai2X2. (4)

There is no physical capital in the informal sector, and production requires
only unskilled labor. Assuming decreasing returns to scale, value added can thus
be written solely as a function of the number of unskilled workers employed in
the informal economy, U2:

V2 = U
ηX2
2 , 0 < ηX2

< 1. (5)

From (5), the demand for labor in the informal sector is given by

Ud
2 = ηX2

(V2/ω2), (6)

where ω2 =W2/PV2 is the product wage, with W2 the nominal wage and PV2
the price of value added in the informal sector (defined below).

Urban Formal Private Production

Gross production of the private formal urban sector, X3, is once again taken to
be given by the sum of value added, V3, and intermediate consumption:
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X3 = V3 +
4X
i

ai3X3. (7)

Private formal production uses as inputs both skilled and unskilled labor, as
well as physical capital. Skilled labor and private physical capital are assumed,
in line with the evidence discussed in Chapter 1 and Hamermesh (1993), to have
a higher degree of complementarity–that is, a lower degree of substitution–
than physical capital and unskilled labor. In order to account for these differ-
ences in the degree of substitutability among inputs, a nested CES production
structure is adopted. Specifically, at the lowest level of factor combination,
skilled labor, S3, and private physical capital, K3, are combined to form the
composite input JL, with a relatively low elasticity of substitution (as measured
by σX3L = 1/(1 + ρX3L)) between them:

JL(S3,K3) = αX3L[βX3LS
−ρX3L
3 + (1− βX3L)K

−ρX3L
3 ]

− 1
ρX3L . (8)

At the second level, this composite input is used together with unskilled
labor, U3, to form the composite input JH :

JH(JL, U3) = αX3H{βX3HJ
−ρX3H
L + (1− βX3H)U

−ρ
X3H

3 }−
1

ρX3H . (9)

The elasticity of substitution between JL and unskilled workers, measured
by σX3H = 1/(1 + ρX3H), is taken to be higher than between S3 and K3, that
is

σX3H > σX3H .

The final layer combines JH and KG (the stock of government capital) as
production inputs, with public capital subject to congestion effects:

V3(JH ,KG) = αX3

·
βX3

J
−ρX3
H + (1− βX3

){ KG

URBdc3
}−ρX3

¸− 1
ρX3

, (10)

where URB is the size of the urban population (defined below), and dc3 ≥
0. The presence of the term KG/URB in this equation can be explained as
follows. As in agriculture, public physical capital has a positive impact on
the productivity of production factors in the urban private sector. However,
this positive effect is now subject to congestion effects. As long as dc3 > 0,
the positive externality of public capital decreases as its usage by the urban
population increases, that is, the larger the size of the urban population, the
lower is the contribution of the public capital stock to private urban production.
Private firms in the urban formal sector allocate their output to exports,

E3, or the domestic market, D3, according to a production possibility frontier,
again defined by a CET function:

X3 = αED3 [βED3
E
ρED3
3 + (1− βED3

)D
ρED3
3 ]

1
ρED3 . (11)
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As shown later, the ratio E3/D3 depends on the relative prices of exported
and domestic goods.

Production of the public good

Gross production of the public good, X4, is given by the sum of value added,
V4, and intermediate consumption:

X4 = V4 +
4X
i=1

ai4X4. (12)

Value added in the public sector is measured by the government wage bill,
as in national accounts:

V4 = (WUGU4 +WSGS4)/PV4. (13)

where S4 and U4 (respectively WSG and WUG) denote employment levels (re-
spectively wages) of skilled and unskilled workers in government. Employment
levels are treated as predetermined policy variables, whereas wage formation is
discussed below.

3.1.2 The Labor Market

As noted earlier, there are two categories of workers in the economy, skilled and
unskilled. Unskilled workers may be employed either in the rural economy or
in the urban economy, whereas skilled workers are employed only in the urban
economy. As discussed later, skilled workers have a high reservation wage and
therefore do not seek employment in the informal economy, even when they are
unable to find a job in the formal sector.
In addition to accounting for various sources of labor market segmentation

(a pervasive feature of the labor market in developing countries), Mini-IMMPA
accounts for the existence of employment protection regulations, an important
component of which being state-mandated firing costs. Indeed, in many of
developing countries, severance payments tend to be a partial substitute to
unemployment insurance benefits. An important issue is whether these costs
contribute to a high level of unemployment and to its degree of persistence–
perhaps by reducing employment variation over the business cycle, as argued by
Bertola (1990).3 A general conclusion of the literature is that firing costs affect
employment dynamics more than the average level of employment; unemploy-
ment tends to be more persistent in countries characterized by high job security
provisions, because mandatory firing costs play a stabilizing effect on aggregate

3Bertola’s analysis assumes that workers are risk-neutral. But as noted by Booth (1999),
typically most workers derive their income from employment, and it is difficult for most of
them to diversify across jobs; it seems therefore more plausible to assume that workers are
risk averse. She also considers the case in which firms and workers bargain about both wages
and the size of redundancy payments. However, these modifications do not change Bertola’s
main result, which is that firing costs tend to stabilize employment over the business cycle.
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employment. On the one hand, firing costs prevent workers from losing their
jobs (thereby preventing the loss of firm-specific human capital if downturns are
temporary); but on the other, they discourage new hires.4 They also tend to
increase the incidence of temporary employment contracts, as noted by Betcher-
man, Luinstra, and Ogawa (2001), Heckman and Pagés (2000), and Lindauer
(1999).5 In what follows the effect of firing costs on both employment and wage
formation is captured under the assumption that workers (or the trade union
that represents them) internalize, while bargaining with employers, the value of
the severance payment that they would receive in the event of dismissal.

Rural Wages and Employment

The demand for labor in agriculture, Ud
1 , is derived in standard fashion from

the first-order condition for profit maximization and is given by

Ud
1 =

(
V
1+

ρX1
1−ηX1

1

1− ηX1

ω1
· βX1

α
ρX1
X1

) 1
1+ρX1

, (14)

where ω1 =W1/PV1 is the product wage in agriculture, W1 the nominal wage,
and PV1 the net output price (determined below).
The nominal wage in agriculture, W1, adjusts to clear the labor market.

With Us
R representing labor supply in agriculture, the equilibrium condition of

the labor market is thus given by

Us
R = Ud

1 (V1,
W1

PV1
). (15)

The supply of labor in the rural sector is predetermined at any given point
in time, but grows over time at the exogenous rural population growth rate, gR,
net of worker migration to urban areas, MIG:

Us
R = Us

R,−1(1 + gR)−MIG. (16)

Following Harris and Todaro (1970), the incentives to migrate are taken to
depend negatively on the ratio of the average expected consumption wage in
rural areas to that prevailing in urban areas. Unskilled workers in the urban
economy may be employed either in the private formal sector, in which case
they are paid a minimum wage, WM , or they can enter the informal economy
and receive the average income in that sector (before transfers), ym2 .

6 When

4As shown by Gavin (1986), the impact of firing costs on labor demand depends not only
on the size of the required severance payments and the wage elasticity of labor demand, but
also on the variability and persistence of shocks to labor demand, and the firm’s discount rate.

5For some evidence on the effects of job security regulations, see Fallon and Lucas (1993),
Kugler (2000), Dabalen (2002), and Besley and Burgess (2002).

6As discussed below, there is no job turnover for either category of workers in the public
sector. Given that, as discussed below, households in the informal sector receive all profits
from production, average income is a better measure of expected income in that sector than
the going wage.
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rural workers make the decision to migrate to urban areas, they are uncertain
as to which type of job they will be able to get, and therefore weigh wages in
each sector by the probability of finding a job in that sector. These probabilities
are approximated by prevailing employment ratios. Finally, potential migrants
also consider what their expected purchasing power in rural and urban areas is
likely to be, depending on whether they stay in the rural sector and consume
the “typical” basket of goods of rural households, or migrate and consume the
“typical” urban basket of goods.
The expected, unskilled urban real wage, we

U , is thus a weighted average
of the minimum wage in the formal sector and the going wage in the informal
sector, deflated by the urban consumption price index for unskilled workers,
PUU (defined below):

we
U =

θUWM,−1 + (1− θU )y
m
2,−1

PUU,−1
, (17)

where θU is the probability of finding a job in the urban formal sector, measured
by the proportion of unskilled workers in the private formal sector, relative to
the total number of unskilled urban workers (net of government employment)
looking for a job, Us

F − U4, in the previous period:

θU =
U3,−1

Us
F,−1 − U4,−1

. (18)

A similar reasoning is used to calculate the expected rural consumption real
wage, we

A. Here the employment probability is equal to unity, because workers
can always find a job at the going wage. Assuming a one-period lag yields

we
A =

W1,−1
PR,−1

,

where PR is the rural consumption price index (defined below).
The migration function is therefore specified as

MIG

UR,−1
=

µ
we
U

we
A

¶σM
, (19)

where σM > 0 measures the elasticity of (relative) migration flows with respect
to expected wages. Note that the evidence suggests that there are several fac-
tors, in addition to wage differentials, that affect rural-to-urban migration. The
family, in particular, appears to play a particularly important role in explaining
migration by individuals (Lucas (1997)) as well as cash-seeking behavior, which
translates into a positive impact of the composition or rural income, in addition
to its level (Velenchik (1994)). Moreover, if workers are risk averse, they may
require a greater wage premium for urban employment than the one implied by
the observed wage differential, to compensate them for the risk of being unem-
ployed. However, some of these considerations are difficult to integrate in the
type of models considered here.
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Urban Unskilled Wages, Employment, and Unemployment

Both the government and private firms in the formal and informal urban sec-
tors use unskilled labor in production. The public sector hires an exogenous
level of unskilled workers, U4, at the nominal wage WUG, whereas the demand
for unskilled labor by the formal private sector is determined by firms’ profit
maximization subject to the given minimum wage, WM .7 Both WUG and WM

are assumed to be indexed on the price of the consumption basket for urban
unskilled households, PUU (defined below):

Wi = ωiP
idxi
UU , i = UG,M, (20)

where ωi is the real wage and 0 ≤ idxi ≤ 1 the indexation parameter. In order
to avoid corner solutions, the wage rate paid to unskilled labor in the formal
urban sector is assumed to be systematically greater than the wage rate paid
in the informal sector. Consequently, unskilled workers in the urban area will
always seek employment in the private formal sector first.
Firms also pay a payroll tax, at the rate 0 < ptxU < 1 for unskilled workers,

which is proportional to the wage bill, WMU3; and they receive a nominal
employment subsidy on unskilled labor of ESU ≤ WM per worker. Using (9),
unskilled labor demand by the private sector is thus given by

Ud
3 = JH

Ã
PJ
H

(1 + ptxU )WM −ESU
· βX3H

α
ρX3H
X3H

!σX3H

. (21)

In addition, mobility of the unskilled labor force between the formal and the
informal sectors is assumed to be imperfect and determined by expected income
opportunities. Specifically, the total supply of unskilled workers in the formal
sector (including public sector workers), Us

F , is taken to change over time as a
function of the expected wage differential across sectors. Wage and employment
prospects are formed on the basis of prevailing conditions in the labor market.
Because there is no job turnover in the public sector, the expected real wage in
the formal economy, we

F , is equal to the real minimum wage (measured in terms
of the price of the consumption basket for unskilled workers) weighted by the
probability of being hired in the private sector. Assuming that hiring in that
sector is random, this probability can be approximated by the ratio of employed
workers to those seeking employment. Assuming a one-period lag,

we
F =

Ud
3,−1

Us
F,−1 − U3,−1

(
WM ,−1
PUU,−1

).

The expected real wage in the informal economy is simply the average real
income in that sector (measured again in terms of the relevant consumption

7The assumption that the minimum wage is binding in the formal sector is actually a
source of debate; see for instance Dabalen (2000) for a review of the evidence for sub-Saharan
Africa. However, what is needed is that the distribution of unskilled wages shifts as a result
of a change in the minimum wage.
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price index), because there are no barriers to entry in that sector. Assuming
again a one-period lag,

we
I =

ym2,−1
PUU,−1

.

The flow supply of unskilled workers in the formal sector thus evolves over
time according to

Us
F

Us
F,−1

=

Ã
we
F

P−1UU,−1y
m
2,−1

!σF

, σF > 0, (22)

where σF denotes the elasticity of labor flows with respect to the (expected)
wage ratio. The rate of unskilled unemployment in the formal sector, UNEU ,
is thus given by

UNEU = 1− (U
d
3 + U4)

Us
F

, (23)

where Ud
3 + U4 is total unskilled formal employment.

The supply of labor in the informal economy, Us
2 , is given by

Us
2 = Us

U − Us
F . (24)

The informal labor market clears continuously, so that Ud
2 = Us

2 . From this
condition and equation (6), the equilibrium nominal wage is thus given by

W2 = ηX2
(
PV2V2
Us
2

) = ηX2
ym2 , (25)

where ym2 is average income (before transfers) in the informal economy.
The supply of unskilled labor in the urban sector, Us

U , grows as a result of
“natural” urban population growth and migration of unskilled labor from the
rural economy, as discussed earlier. Moreover, some urban unskilled workers,
SKL, acquire skills and leave the unskilled labor force to augment the supply
of qualified labor. All individuals are born unskilled, and thus natural urban
population growth (not resulting from migration or skills acquisition factors) is
represented by urban unskilled population growth only, at the exogenous rate
gU . Thus, the urban unskilled labor supply evolves according to

Us
U = Us

U,−1(1 + gU ) +MIG− SKL. (26)

Urban Skilled Wages and Employment

As noted earlier, the employment levels of both skilled and unskilled workers
in the public (urban) sector are taken as exogenous; the lack of turnover is in
part due to the fact that working for the government provides a nonpecuniary
benefit, which takes the form of greater job security. The real wage rate that
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skilled workers receive in the public sector, ωSG, is also taken as given. With
WSG denoting the nominal wage, and PUS the consumption price index for
urban skilled workers (defined below), full indexation therefore implies that

WSG = ωSGPUS . (27)

From (8), the demand for skilled labor is, noting that ρX3LσX3L = 1−σX3L:

Sd3 =

½
P J
LJL
WS

βX3L

¾σX3L
½

JL
αX3L

¾1−σX3L
= JL

(
P J
L

WS
· βX3L

α
ρX3L
X3L

)σX3L

. (28)

Two alternative specifications are used for determining wages for skilled la-
bor in the private sector, WS . The first approach is based on the “monopoly
union” framework, and is derived as follows (see Chapter 1). Let ωcS denote
the consumption real wage, that is, the nominal wage earned by skilled workers
deflated by the cost-of-living index that these workers face in the urban sector,
PUS . A centralized labor union sets ωcS with the objective to maximize a utility
function that depends on deviations of both employment and the consump-
tion wage from their target levels, subject to the firm’s labor demand schedule.
Specifically, the union’s utility function is given by

U = (ωcS − ωcTS )
ν(Sd3 − ST3 )

1−ν , 0 < ν < 1,

where Sd3 is given by equation (28). The quantities ω
cT
S and ST3 measure the

union’s wage and employment targets, respectively, and are both assumed pre-
determined with respect to ωcS . The parameter ν reflects the relative importance
that the union attaches to wage deviations from target, as opposed to employ-
ment deviations. The union’s problem is thus

max
ωcS

U = (ωcS − ωcTS )
ν(Sd3 − ST3 )

1−ν .

Using (28), the first-order condition is given by

ν

½
Sd3 − ST3
ωcS − ωcTS

¾1−ν
− (1− ν)

½
Sd3 − ST3
ωcS − ωcTS

¾−ν
σX3L(

Sd3
ωcS
) = 0,

or equivalently

ν

½
Sd3 − ST3
ωcS − ωcTS

¾
− (1− ν)σX3LS

d
3

ωcS
= 0.

Solving this condition yields

ωcS − ωcTS
ωcS

=
ν

(1− ν)σX3L
(
Sd3 − ST3

Sd3
),

which indicates that percentage deviations of the optimal wage from its target
value are linearly related to percentage differences of employment from its target
level.
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The union’s target real wage, ωcTS , is assumed to be related positively to
skilled wages in the public sector (measured in terms of the relevant price index),
ωSG, and negatively to the skilled unemployment rate, UNES , and the real
firing cost per skilled worker, fS , measured in terms of the price of valued
added in the private formal sector, PV3 (defined below). Wage-setting in the
public sector is assumed to play a signaling role for wage setters in the rest of
the economy. When unemployment is high, the probability of finding a job (at
any given wage) is low. Consequently, the higher the unemployment rate, the
greater the incentive for the union to moderate its wage demands in order to
induce firms to increase employment. As noted earlier, firing costs do prevent
excessive job losses in bad times (thereby preventing the loss of firm-specific
human capital if downturns are temporary) but they also discourage new hires–
namely because reversing mismatches is costly if workers prove to be inadequate
matches with their job requirements. The union internalizes the disincentive
effect of severance payments on labor demand. As a result, the higher the firing
cost, the greater the incentive for the union to reduce its wage demands, in order
to encourage firms to hire. Normalizing the target level of employment to zero
(ST3 = 0) the above expression can thus be rewritten as

WS = PUS
UNE

−φ1
S f

−φ2
S ω

φ3
SG

1− ν/(1− ν)σX3L
, (29)

where UNES is defined below and the φi coefficients are all positive. This
equation implies, in particular, that a higher level of unemployment lowers the
level of wages, as predicted by various efficiency wage theories.8

The second approach to determining skilled wages assumes direct bargaining,
in each period, between producers and workers over the product wage, ωS =
WS/P

J
L . If a bargain is reached, each worker receives ωS = WS/PJL, whereas

the producer receives mS − ωS , where mS = ∂JL(S3,K3)/∂S3 is the marginal
product of the worker, given by (using equation (8)):

mS = (
βX3L

α
ρX3L
X3L

)(
JL
S3
)1+ρX3L . (30)

The worker’s “fallback” position is denoted ΩS , which may represent an
unemployment benefit (if one exists). The firm’s fallback position is assumed to
depend on firing costs in the following way (see Coe and Snower (1997)). In case
of bargaining disagreement, the worker engages in industrial action that is costly
to the firm (but not to himself). The greater is the level of industrial action,
the lower will be the producer’s fallback position and thus the higher will be the
wage that the worker can achieve, up to a limit, beyond which the firm has an
incentive to fire him. Producers face a firing cost of fS per worker (measured

8Note that, in general, on would expect the optimal wage to be also be an increasing
function of union density. Here, it is implicitly assumed that all skilled workers are members
of the union. In addition, note that the target wage could also be specified as increasing in
the income tax rate, itxS , implying that the union would demand higher wages to compensate
for a decrease in after-tax income.
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now in terms of the price of the composite output JL, that is, P J
L ), and for

simplicity all workers become eligible for severance payments immediately upon
hiring.9 If the cost of the industrial action to the firm exceeds the firing cost fS ,
the worker will be replaced by another one. Consequently, the worker will set
the level of industrial action so that its cost to the firm is exactly fS , making
the firm indifferent between retaining him and replacing him.
Thus, the worker’s bargaining surplus is ωS−ΩS , whereas the firm’s bargain-

ing surplus is mS− (ωS+fS). The Nash bargaining problem can be formulated
as

max
ωS
(ωS − ΩS)ν [mS − (ωS + fS)]

1−ν , 0 < ν < 1,

where ν measures the bargaining strength of the worker relative to the firm.
The first-order condition is given by

ν

½
mS − (ωS + fS)

ωS − ΩS

¾1−ν
− (1− ν)

½
mS − (ωS + fS)

ωS − ΩS

¾−ν
= 0,

that is,

ν
mS − (ωS + fS)

ωS − ΩS − (1− ν) = 0.

From this equation, the equilibrium negotiated wage can be derived as

ωS = ν(mS − fS) + (1− ν)ΩS .

Suppose that there is no unemployment benefit, so that ΩS = 0, and that
the bargaining strength of a skilled worker, ν, varies inversely with the rate of
skilled unemployment, UNES . The wage-setting equation can thus be written
as10

WS = PJ
LUNE

−φ1
S (mS − fS), (31)

which implies again that the level of wages and the rate of unemployment are
inversely related, and that an increase in the firing cost reduces the skilled wage.
The skilled open unemployment rate, UNES , is given by the ratio of skilled

workers who are not employed either by the private or the public sector, divided
by the total population of skilled workers:

UNES = 1− (S
d
3 + SG)

S
, (32)

where SG is the total number of skilled workers in the public sector, engaged in
both the production of public services, S4, and education, SEG (see below):

SG = S4 + SEG . (33)

9 In practice, redundancy payments are only made to workers with some minimum period
of continuous service with the firm.
10With an unemployment benefit proportional to the wage, so that ΩS = ιωS , the coefficient

ν in the negotiated wage should be replaced by ν/[1− (1− µ)ι].
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Skilled workers who are unable to find a job in the formal economy opt to re-
main openly unemployed, instead of entering the informal economy (in contrast
to unskilled workers), as a result of either a reservation wage that systematically
exceeds the informal sector wage, or concerns about adverse signaling effects to
potential future employers, as argued in a different setting by McCormick (1990)
and Gottfries and McCormick (1995).
The evolution of the skilled labor force depends on the rate at which unskilled

workers acquire skills:
S = (1− δS)S−1 + SKL, (34)

where 0 < δS < 1 is the rate of depreciation, or “de-skilling”, of the skilled labor
force. The size of the urban population, URB, is thus

URB = Us
U + S,

that is, using (26) and (34):

URB = (1 + gU )U
s
U,−1 +MIG+ (1− δS)S−1. (35)

Skills Formation

The acquisition of skills by unskilled workers takes place through an education
system operated (free of charge) by the public sector. Specifically, the flow of
unskilled workers who become skilled, SKL, is taken to be a CES function of
the “effective” number of teachers in the public sector, SEG , and the government
stock of capital in education, KE (defined below):

SKL = [βE(ϕS
E
G)
−ρE + (1− βE)KE

−ρE ]−
1
ρE , (36)

where ϕ measures the productivity of public workers engaged in providing ed-
ucation. ϕ is assumed to depend on the relative wage of skilled workers in the
public sector,WSG, relative to the expected wage for that same category of labor
in the private sector, which (in the absence of unemployment benefits) is given
by one minus the unemployment rate, 1−UNES , times the going wage, WS .11

Assuming a simple logistic form (as for instance in Maechler and Roland-Holst
(1997, p. 492)), and a one-period lag, this function can be written as12

ϕ =

½
1 + κ exp

·
−(1− UNES,−1)WS,−1

WSG,−1

¸¾−1
, κ > 0. (37)

This equation shows that the higher the public sector wage relative to its
opportunity cost, the greater the level of effort by teachers in the public sector,
and thus the greater the number of skilled workers produced by the system.

11For simplicity, it is assumed that all skilled workers in the public sector earn the same
nominal wage.
12Wages in equations (37) and (38) are specified in nominal terms, because they are assumed

to be both deflated by the same price index–the price of the consumption basket for skilled
workers in the urban sector.
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Alternatively, the effort function derived by Agénor and Aizenman (1999) could
also be used:

ϕ = 1− ϕm

·
(1− UNES,−1)WS,−1

WSG,−1

¸κ
, κ > 0, (38)

and where 0 < ϕm < 1 denotes the “minimum” level of effort (see Chapter 1).

3.1.3 Supply and Demand

Both the informal and public sector goods are nontradables, and both markets
clear continuously. In each sector, total supply is thus equal to gross production,
that is, X2 = Qs

2 and X4 = Qs
4.

Rural and private formal urban goods, by contrast, compete with imported
goods. The supply of the composite good for each of these sectors, Qs

1 and Qs
3,

consists of a CES combination of imports and domestically produced goods:

Qs
1 = αQ1

{βQ1
M
−ρQ1
1 + (1− βQ1

)D
−ρQ1
1 }−

1
ρQ1 , (39)

Qs
3 = αQ3{βQ3

M
−ρQ3
3 + (1− βQ3

)(Ds
3)
−ρQ3}−

1
ρQ3 . (40)

Aggregate demand in each sector consists of intermediate and final consump-
tion, government spending, and investment demand:

Qd
i = Ci + INTi, for i = 1, 2, 4 (41)

Qd
3 = C3 +G3 + Z3 + INT3, (42)

where INTj is defined as total demand (by all productions sectors) for interme-
diate consumption of good j:

INTj =
X
i

ajiXi for j = 1, ...4. (43)

For the agricultural, public and informal sector goods, aggregate demand
consists of intermediate consumption and private final consumption (C1, C2,
and C4). Aggregate demand for the private formal good consists of intermediate
consumption, final consumption by households and the public sector, C3 and
G3, and private investment, Z3.
Other current government spending on goods, GC , and public investment

expenditure, ZG (that is, total government expenditure minus salaries, transfers,
subsidies and interest payments) is spent only on the private formal sector good,
so that G3 is equal to

G3 = GC + ZG. (44)

Each category of household h determines final consumption for each type of
good i, Cih, so as to maximize a Stone-Geary utility function, Uh, which takes
the form

Uh =
4X

i=1

(Cih − PCixih)
ccih ,
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where xih is real autonomous consumption of good i by household h, the co-
efficients ccih are the marginal budget shares of good i in total consumption
expenditure by household h, Ch, and PCi is the actual sales price of good i
(defined below). These shares satisfy the standard restrictions

0 ≤ ccih ≤ 1, ∀i, h and
4X

i=1

ccih = 1.

Maximization of the utility function Uh subject to household h’s budget
constraint

P4
i=1Cih − COh = 0 yields the familiar demand functions

Cih = xih +
ccih(COh −

P4
i=1 PCixih)

PCi
. (45)

Total final private consumption for each production sector i, Ci, is the sum-
mation across all categories of households of consumption of good i:

Ci =
nX

h=1

Cih. (46)

Total private investment, ZP , consists of purchases of urban private sector
goods:

Z3 =
PKZP
PC3

, (47)

where PK is the price of capital goods.

3.1.4 External Trade

As indicated earlier, firms in agriculture allocate their output to exports or the
domestic market according to the PPF specified in equation (3) and the relative
price of exports, PE1, vis-à-vis domestic goods, PD1. Efficiency conditions re-
quire that firms equate this relative price to the opportunity cost in production.
This yields:

E1
D1

=

µ
PE1
PD1

· 1− βED1

βED1

¶σED1
. (48)

Similarly, using the PPF specified in equation (11), the allocation of output
between exports and domestic sales by firms in the private formal sector is given
by

E3
Ds
3

=

µ
PE3
PD3

· 1− βED3

βED3

¶σED3
, (49)

where PE3/PD3 is the price of exports relative to the price of domestic goods.
Imports compete with domestic goods in agriculture as well as in the urban

formal private sector. Making use of Armington functions for the demand for
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imported vs. domestic goods and relative prices, import demand for both sectors
(M1 and M3) can be written as:

M1 = D1

µ
PD1

PM1
· βQ1

1− βQ1

¶σQ1
, (50)

M3 = D3

µ
PD3

PM3
· βQ3

1− βQ3

¶σQ3
. (51)

These equations show that the ratio of imports to both categories of do-
mestic goods depends on the relative prices of these goods and the elasticity of
substitution, σQ1

and σQ3
, between these goods.

3.1.5 Prices

By definition, the net value of output (that is, gross output adjusted for indirect
taxes) in sector i must be equal to value added plus spending on intermediate
inputs (purchased at composite prices):

(1− atxi)PXiXi = PViVi +
4X

j=1

ajiPCjXi,

where PXi is the gross price of output, and atxi the indirect tax rate (or a
subsidy rate, if negative) on output in sector i, with atx2 = 0 (there is no
indirect taxation of informal sector production). From this equation, the net or
value added price of output can be derived as

PVi = V −1i

PXi(1− atxi)−
4X

j=1

ajiPCj

Xi. (52)

The world prices of imported and exported goods are taken to be exogenously
given. The domestic currency price of these goods is obtained by adjusting the
world price by the exchange rate, with import prices also adjusted by the tariff
rate, itm:

PEi = wpeiER, for i = 1, 3, (53)

PMi = wpmi(1 + itmi)ER, for i = 1, 3. (54)

Because the transformation function between exports and domestic sales of
agricultural goods is linear homogeneous, the gross output price, PX1, is derived
from the expenditure identity:

PX1 =
PD1D1 + PE1E1

X1
. (55)
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Similarly, the gross output price in the urban formal private sector, PX3, is
given by

PX3 =
PD3D3 + PE3E3

X3
. (56)

The price of domestic sales in agriculture, PD1, adjusts to equilibrate supply
and demand.13 For the price of domestic sales by firms in the urban formal
private sector, PD3, two options are considered. In the first case, PD3 is
assumed to be fully flexible and determined in a manner similar to PD1. In the
second, PD3 is assumed to be set as a markup over variable costs. Because both
private and public stocks of physical capital are taken as given, total variable
costs (involving labor and intermediate consumption) associated with private
urban production, TV C3, are given by

TV C3 = [(1 + ptxU )WM −ESU ]U
d
3 +WSS

d
3 +X3

X
i

ai3PCi. (57)

The average variable cost, AV C3, is thus

AV C3 = TV C3/PX3X3, (58)

and the price of domestic sales, PD3, is therefore given by

PD3 = (1 +mk)AV C3, (59)

wheremk is the constant markup rate. Given this specification, and to maintain
market equilibrium, the actual quantity of domestic goods must be assumed to
be determined by the demand side, and the production function can be inverted
to solve for the demand of one of the labor categories. Firms would thus typically
be “off” their optimal labor demand curve.
For the agricultural sector and the urban formal private sector, the substitu-

tion function between imports and domestic goods is also linearly homogeneous,
and the composite price for each sector, PQi, is determined accordingly by the
expenditure identity:

PQi =
MiPMi +DiPDi

Qd
i

, for i = 1, 3. (60)

The actual sales price for the agricultural and formal private sector goods,
PCi, differs from the composite price as a result of a sales tax, levied at the
rate stxi:

PCi = (1 + stxi)PQi, for i = 1, 3.

13 In solving the model, equation (50) is used to solve for PD1, and, because Qs
1 = Qd

1,
(41) is used to solve for the equilibrium value of Q1. The composite good CES equation (39)
is then inverted to solve for M1 and the CET function (3) is inverted to solve for D1. This
procedure ensures that the composite price (and thus indirectly the price of domestic sales)
adjusts to equilibrate supply and demand.
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For the informal and public sectors (both of which do not export), the com-
posite price is equal to the domestic market price. In turn, because these sectors
do not compete with imports, the domestic price, PDi, is simply equal to the
gross output price, PXi:

PQi = PDi = PXi = PCi, for i = 2, 4, (61)

where stxi = 0, for i = 2, 4.
The nested CES production function of private formal urban goods is also

linearly homogeneous; prices of the composite inputs are therefore derived in
similar fashion:

JHP
J
H = JLP

J
L + [(1 + ptxU )WM −ESU ]U3. (62)

JLP
J
L = PR3 +WSS3, (63)

where PR3 is (before tax) profits by private firms in the formal urban sector,
which is here viewed as the (gross) return to physical capital.
The price of capital is constructed by using the identity defining investment

expenditure, equation (47), which involves only the urban private sector good:

PK =
PC3Z3
ZP

= PC3, (64)

because Z3 = ZP .
The consumption price index for the rural sector is given by

PR =
X
i

θRi PCi,

where 0 < θRi < 1 denotes the relative weight of good i in the index, withP
i θ

R
i = 1. Similarly, the consumption price indexes for urban unskilled and

skilled workers are given by

PUU =
X
i

θUi PCi, PUS =
X
i

θSi PCi, (65)

where the θUi and θ
S
i are relative weights that reflect the composition of spending

by each group in a base period, with
P

i θ
U
i =

P
i θ

S
i = 1. As noted below, these

indexes are used to update the rural and urban poverty lines in simulation
experiments.

3.1.6 Profits and Income

Firms’ profits are defined as revenue minus total labor costs. In the case of
the agricultural sector firms, and urban informal sector firms, profits are simply
given by

PRi = PViVi −WiUi, for i = 1, 2. (66)
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Profits of urban private sector firms account for both working capital costs
and salaries paid to both categories of workers, as well as payroll taxes and
firing costs, FC, for both categories of workers:14

PR3 = PV3(V3 − FC)− [(1 + ptxU )WM −ESU ]U3 −WSS3, (67)

where total firing costs are given by

FC = fU max(0, U3,−1 − U3) + fS max(0, S3,−1 − S3), (68)

with fS , fU denoting the fixed firing cost per worker (skilled and unskilled,
respectively).
Household income is based on the return to labor (salaries), distributed

profits, and government transfers. Households are defined according to the level
of skills of its members and their sector of employment. There is one rural
household, (indexed by a) comprising all workers employed in agriculture. In
the urban sector there are two types of unskilled households (denoted by b and
c), those working in the informal sector and those employed in the formal sector
((both public and private). The fourth household (denoted by d) consists of
skilled workers employed in the formal urban economy (in both the private
and public sectors). Finally, there is a capitalist-rentier household (denoted by
e) whose income derives mainly from firms’ net earnings in the urban private
sector. Households in both agriculture and the informal urban economy own
the firms in which they are employed.
Income of agricultural and informal sector households is given by, with h =

a, b and i = 1, 2:

Y Hh = (PRi +WiUi) + γhTR = PViVi + γhTR, (69)

where γh is the portion of total government transfers (TR) each group receives.
Income of the urban formal unskilled, and skilled households, depends on

government transfers, salaries, and possibly redundancy payments; firms provide
no source of income, because these groups do not own the production units in
which they are employed:

Y Hc =WMU3 +WUGU4 + PV3fU max(0, U3,−1 − U3) + γcTR, (70)

Y Hd =WSSP +WSGSG + PV3fS max(0, S3,−1 − S3) + γdTR, (71)

where SG is the total number of skilled workers in the public sector, engaged in
both the production of services and training (see (33)).

14Note that payroll taxes are assumed to be levied on the total wage bill excluding interest
payments, that is, WMU3 instead of (1+iL)WMU3. Note also that firing costs are assumed to
be paid on the total reduction in the number of workers, thereby neglecting “natural” attrition
(retirement) and voluntary quits.
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Firms in the private urban sector pay income taxes, and interest on their
foreign borrowing, FL3. Their net (after-tax) profits, NPR3, are thus

NPR3 = (1− itxf )PR3 − i∗ER · FL3,−1, (72)

where itxf is the corporate income tax rate and i∗ is the interest rate paid on
foreign loans, taken to be exogenous. A portion of these net profits, χ, are
retained for the purpose of financing investment; the remainder is transferred
to the capitalist-rentier household. Thus, total income of that group is given by

Y He = (1− χ)NPR3 + γeTR. (73)

3.1.7 Private Consumption and Savings

Each category of household h = a, ...e saves a fixed fraction, 0 < srh < 1, of its
disposable income:

SAVh = srh(1− itxh)Y Hh, (74)

where 0 < itxh < 1 is the income tax rate applicable to household h.
The portion of disposable income that is not saved is allocated to consump-

tion:
COh = (1− srh)(1− itxh)Y Hh. (75)

3.1.8 Private Investment

Capital accumulation occurs only in the urban formal private sector. To examine
the decision to invest, define first the after-tax rate of return on private physical
capital, IK, as the ratio of net profits to the stock of capital:

IK =
(1− itxf )PR3

PKK3
. (76)

The desired capital stock by firms in the private formal urban sector is
determined so as to equate the after-tax rate of return on capital, plus the rate
of capital gains due to changes in the price of capital, and minus depreciation
(at the rate δ3) to the opportunity cost of investment, which (assuming the
absence of “effective” restrictions to capital mobility) is here taken to be the
world interest rate, adjusted for the rate of depreciation of the nominal exchange
rate, ε:

IK − δ3 +
∆PK
PK,−1

= i∗ + ε, (77)

where 0 < δ3 < 1. One could also add to the marginal cost of foreign capital
on the right-hand side of this equation a risk premium, to reflect the type of
imperfections that developing countries face on world capital markets. Such a
premium could be specified, for instance, as a convex function of the difference
between the value of the private capital stock, PKK3, relative to firms’ foreign
borrowing, ER ·FL3, which in the present setting represents a measure of firms’
net worth.
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Using equation (76), and setting ε = 0, this arbitrage condition yields15

K∗3 =
PR3
PK

· (1− itxf )

i∗ + δ3 −∆PK/PK,−1
. (78)

Actual investment in each period is determined by a partial adjustment
process, and is given as a function of the ratio between the desired capital stock
and last period’s capital stock:

ZP
K3,−1

= z0

½
K∗3,
K3,−1

¾σZ

, (79)

where z0, σZ > 0. This investment function is, of course, very simple and does
not account for a variety of other factors that have been shown to be impor-
tant for developing countries–such as inflation, macroeconomic volatility, pub-
lic capital in infrastructure, and possibly foreign borrowing.16 Some of these
modifications can easily be introduced. Note also that, although there is no
direct effect of the public capital stock in infrastructure, KR, on private invest-
ment, KR does affect the overall stock of public capital, KG (defined below),
which in turn affects the production process–and thus indirectly the desired
capital stock, through profits.
The capital stock depends on the flow level of investment, ZP , and the

depreciation rate:
K3 = K3,−1(1− δ3) + ZP−1. (80)

The net worth of private urban firms in nominal terms, NW3, is defined as
the value of physical capital, net of foreign borrowing, FL3:

NW3 = PKK3 −ER · FL3,
which changes over time according to

NW3 = NW3,−1 + PK∆K3 −ER ·∆FL3 +∆PKK3,−1.

The last term on the right-hand side of this expression represents capital
gains associated with changes in the price of capital. Note that changes in
NW3 have no feedback effects on the economy, unlike what happens in the
“full” IMMPA model of Chapter 5, in which banks charge a risk premium on
their loans that is inversely related to the borrower’s net worth. In the present
setting, a feedback effect could be introduced by adding a risk premium to the
marginal cost of foreign capital, as noted earlier.
The ex post aggregate identity (or ex ante equilibrium condition) between

savings and investment is specified as follows. Total gross investment in physical

15When checking for homogeneity of degree zero in prices (including the exchange rate,
which is the numéraire here), the rate of depreciation must indeed be accounted for in (78).
16 See Agénor (2000, Chapter 1), Agénor and Montiel (Chapter 3), Agénor, Izquierdo, and

Fofack (2003), Jimenez (1995), and recent studies by Sanchez-Robles (1998), Ahmed and
Miller (2000), Ghura and Goodwin (2000), Hendricks (2000), and Wang (2992).
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capital measured in nominal terms, which is equal to PK(ZP +ZG), is financed
by firms’ after-tax retained earnings, total after-tax household savings, “pri-
mary” government savings (that is, before investment), and foreign borrowing
by firms and the government. Given the definition of the overall government
fiscal balance given below in (83), GBAL, this identity can therefore be written
with private investment only on the left-hand side:

PKZP = χNPR3 +
X
h

SAVh +GBAL+ER(∆FL3 +∆FLG), (81)

where FLG is foreign borrowing by the government. In the simulations reported
below this equation is solved residually for the savings rate of rentiers and
capitalists, sre. In that sense, then, the basic model is “investment driven”,
although of course other closure rules are possible. For instance, one could
solve “backward” for the government budget balance and determine the level of
current public expenditure that is consistent with (81). Alternatively, one could
drop purely and simply the investment equation (79) and solve (81) instead for
ZP . In that case, then, the model would be “savings driven” (see Dewatripont
and Michel (1987)).

3.1.9 Public Sector

Government expenditures consist of final consumption, which only has demand-
side effects, and public investment, which has both demand- and supply-side
effects. Total public investment, ZG, consists of investment in infrastructure,
IR, education, IE , and health, IH ,which are all considered exogenous policy
variables:17

ZG = IR + IE + IH . (82)

Investment in infrastructure consists of the accumulation of public capital
such as roads, power plants and railroads. Investment in education consists
of the accumulation of assets such as school buildings and other infrastructure
affecting the acquisition of skills (for instance, research institutions), but does
not represent human capital. In a similar fashion, investment in health adds to
the stock of public assets such as hospitals.
From (13), PV4V4−(WUGU4+WSGS4) = 0, that is, all value added generated

by the production of public goods is distributed as wages. The government fiscal
balance, GBAL, is thus defined as

GBAL = TAX − TR−WSGS
E
G −ESUU

d
3 −PC3(GC +ZG)− i∗GER · FLG,−1.

(83)
where TAX denotes total tax revenues, TR government transfers to households,
WSGS

E
G the wage bill on school teachers, ESUUd

3 total employment subsidies

17See Jimenez (1995), Tanzi and Zee (1997), Sanz and Velázquez (2001), and Webber (2002),
for a discussion of the links between the composition of public investment and growth. It
should be noted that this treatment of public investment differs from standard data classi-
fication reported in national accounts; in many instances these investments are classified as
current expenditures.
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to firms in the private formal sector, GC other real current expenditures on
goods and services, ZG real investment spending, and i∗GER ·FLG,−1 is interest
payments on foreign borrowing.
Total tax revenues consist of revenue generated by import tariffs, sales taxes,

income taxes, and payroll taxes on unskilled labor:

TAX =
X
i=1,3

itmi(ER · wpmiMi) + ptxUWMU3 (84)

+itxfPR3 +
4X

i=1

atxiPXiXi +
X
h

itxhY Hh +
X
i=1,3

stxiPQiQi,

with atxc = 0.
Public investment in infrastructure, health, and education, determines the

rate at which the stock of each type of public capital, Kj , with j = E,H,R,
grows over time. Accumulation of each type of capital is thus defined as:

Kj = Kj,−1(1− δj) + Ij,−1, where j = E,H,R. (85)

where 0 < δj < 1 is a depreciation rate.
Infrastructure and health capital are combined through a CES function to

produce the stock of public capital, KG:

KG = αG{βGK−ρGR + (1− βG)K
−ρG
H }− 1

ρG . (86)

3.1.10 Balance of Payments

The external constraint implies that any current account surplus (or deficit)
must be compensated by a net outflow (or inflow) of foreign capital, given by
the sum of changes in net foreign borrowing by the government, ∆FLG, and
private firms, ∆FL3:X
i=1,3

(wpeiEi − wpmiMi) + i∗(FLG,−1 + FL3,−1) +∆FLG +∆FL3 = 0. (87)

In the simulations reported below, I assume that public foreign borrowing is
exogenous, and that private foreign borrowing adjusts to equilibrate the balance
of payments.
Figure 3.3 summarizes the structure of the labor market in mini-IMMPA,

whereas Figure 3.4 captures overall linkages. Appendix A provides a complete
list of equations, Appendix B variable definitions, and Appendix C discusses
calibration and solution procedures, as well as parameter values.18

18As implied by Walras’ Law, one equilibrium condition may be dropped because it can
be deducted from the other equilibrium conditions. Instead of dropping one equation, the
computer program checks numerically for continuous equality between savings and investment,
as given in equation (81), by ensuring that a residual variable is continuously equal to zero.
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3.1.11 Poverty and Distributional Effects

The procedure followed in mini-IMMPA to assess the poverty and distributional
effects of exogenous and policy shocks is similar to the one in IMMPA, which
is described at length in Chapter 5 and evaluated against some alternatives in
Chapter 8. This procedure assumes that initial rural and urban poverty lines are
exogenously set in real terms and involves linking the “structural” component
described earlier to a household income and expenditure survey, organized along
the household structure described earlier. Specifically, the calculation of poverty
indices–the poverty headcount index (the proportion of individuals earning less
than the poverty line) and the poverty gap (the average shortfall of the income of
the poor with respect to the poverty line, multiplied by the headcount index)–
as well as distributional indicators (the Gini coefficient and the Theil inequality
index) involves the following steps:

• Step 1. Classify the data in the household survey into the categories of
households contained in the structural component of the model. Here, as
noted earlier, there are five categories of households–workers in the rural
sector, those in the urban (unskilled) informal economy, urban unskilled
workers in the formal sector, urban skilled workers in the formal sector,
and capitalists-rentiers.

• Step 2. Following a policy or exogenous shock, generate growth rates in
per capita consumption and disposable income for all five categories of
households, up to the end of the simulation horizon (say, T periods).

• Step 3. Apply these growth rates separately to the per capita (disposable)
income and consumption expenditure for each household in the survey.
This gives a new vector of absolute income and consumption levels for
each group, for periods 1, ...T .

• Step 4. Calculate poverty and income distribution indicators, using the
new absolute nominal levels of income and consumption for each individual
and each group, and after updating the initial rural and urban poverty
lines, using the prices indexes generated by the structural component of
the model, to reflect changes in the price of the consumption basket and
purchasing power of income.

• Step 5. Using the rates of growth of employment generated by the struc-
tural component of the model, adjust the relative weights of each house-
hold group in the urban sector (as given in the survey) and calculate
the reweighted poverty and distributional indicators for that sector as a
whole.19

• Step 6. Compare the post-shock poverty and income distribution indica-
tors with the baseline values to assess the impact of the shock on the poor
and the degree of inequality for periods 1, ...T .

19The same reweighting procedure would need to be applied to the rural sector if there was
more than one category of households there.
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The household survey that I use to perform the policy experiments reported
below is an artificial survey, constructed as follows. First, a sample of 5,000 ob-
servations was produced, with the share of each household group corresponding
exactly to that in the structural component of the model.20 Each observation
was considered to represent one household. Second, using a random number
generator and a log-normal distribution, values for disposable income and con-
sumption expenditure were drawn for each household. As parameters for each
group, the initial values for average disposable income and average consump-
tion expenditure (which are taken from the calibrated database) are imposed as
mean and as standard deviation. For skilled workers in the formal urban sec-
tor and for capitalist and rentiers, a standard deviation of 0.8 times the mean
is assumed. Figure 3.5 shows the distribution of consumption in each group.
Third, the income poverty line for the rural sector is set (somewhat arbitrar-
ily) such that the percentage of rural households in poverty is 50 percent. The
poverty line in urban areas is then assumed to be 15 percent higher. The rural
and urban poverty lines for consumption expenditure are calculated in the same
manner. This procedure produces an economy-wide, income-based headcount
poverty index of 38.6 percent and an economy-wide consumption-based head-
count index of 41.1 percent. For income distribution, the overall Gini index is
0.48 (consumption based) and 0.49 (income based).21 The within-group Theil
inequality decomposition is 78 percent (consumption based) and 73 percent (in-
come based).

3.2 Policy Experiments

Mini-IMMPA can be used to analyze a variety of policy and exogenous shocks.
For illustrative purposes, the growth, unemployment and poverty effects of two
types of labor market policies are examined in this section: a cut in the minimum
wage and a reduction in the payroll tax rate on unskilled labor.22 Both exper-
iments relate to critical policy issues in developing countries. Economists have
long debated the role of minimum wage legislation in labor market adjustment.
Advocates have often viewed minimum wages as being beneficial in various
ways–through its positive effect on nutrition or productivity, or as an instru-
ment of income redistribution and social justice. By contrast, opponents argue
that minimum wage legislation, by preventing wages from adjusting downward
to excess supply of labor, imposes an implicit tax on employers in the formal
economy, leads to misallocation of labor (by preventing wages from adjusting

20These shares are 28.2 percent of workers in the rural sector, 45.3 percent of workers in
the informal urban sector, 13.7 percent of unskilled workers in the formal urban sector, 9.9
percent of skilled workers in the formal urban sector, and 3 percent of capitalists and rentiers.
21The income-based Gini coefficients are 0.45 for the rural sector, 0.48 for the urban sector,

0.44 for the informal sector households, 0.43 for urban unskilled households, 0.38 for urban
skilled households, and 0.39 for capitalists and rentiers.
22 In these simulations, PD3 is assumed to be fully flexible, the skilled wage-setting equation

(29) and the effort function (38) are used, and both the unskilled public sector wage and the
minimum wage are taken to be fixed in nominal terms (idxU = idxM = 0).
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downward to excess supply of labor) and creates unemployment (particularly
for unskilled workers), induces labor market segmentation, and depresses wages
in the informal urban sector–which has an adverse effect on the poor. By in-
creasing the relative cost of employing unskilled workers, a high minimum wage
may also accelerate the substitution of capital for unskilled labor and reduce
profits–and thus firms’ capacity to invest. As a result of both factors, high min-
imum wages may restrain the expansion of labor demand over time. Thus, a
government-mandated increase the minimum wage (assuming that it is binding)
may not only reduce employment but also raise poverty, because the increase
in the marginal cost of labor will lead firms to scale back hiring–forcing the
unemployed to enter the informal sector and depressing wages there.23 Thus,
changes in the minimum wage are likely to have important distributional effects
among (unskilled) workers, notably between those employed in the formal sector
and those in the informal sector. Similarly, in both industrial and developing
countries, a flat payroll tax is often imposed on employers to finance general
government expenditure, or more specifically the pension system or the unem-
ployment benefit scheme.24 The conventional, partial equilibrium view suggests
that the incidence of such a tax–its actual burden–depends on the elasticity
of labor supply and the degree of wage rigidity. But it is also important to
account for general equilibrium effects. The effect on wages depends on the
structure of the labor market. For instance, an increase in employers’ social
security contributions may initially cause an increase in labor costs and lower
employment; but the ensuing increase in unemployment may drive wages down
over time, thereby offsetting the higher non-wage costs. In addition, the effect
of a reduction in payroll taxation depends to a very significant extent on how
the cut is financed; with a binding budget constraint, reducing the payroll tax
requires shifting the tax burden to some other tax base. Thus, it is important
to consider alternative financing rules in evaluating the effect of a cut in the
payroll tax.

3.2.1 Reduction in the Minimum Wage

The simulation results associated with a permanent, 5 percent reduction in the
minimum wage are illustrated in Tables 1 and 2, which display relative and ab-
solute percentage changes from the baseline solution, respectively, for the first 10
periods after the shock. This time period is referred to below as the “adjustment
period.” The experiment assumes that the government borrows domestically to
finance its deficit–implying therefore (as discussed earlier) an offsetting ad-
justment in the savings rate of capitalists and rentiers, in order to maintain

23 If a binding minimum wage does not reduce employment among the poor, it will also
reduce poverty if a large number of poor households consist of low-wage workers. However,
in many poor households, no one may be employed in a formal sector job. If indeed low-paid
workers are not in poor households, much of an income gain that may come from an increase
in the minimum wage would benefit those that are not poor to begin with.
24Financing of unemployment benefit schemes is in general usually shared between em-

ployers and employees–but the employers’ contribution is usually substantially higher than
employees’ contribution.
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the aggregate balance between savings and investment (equation (81)).25 Table
3.1 provides data on national accounts, fiscal accounts, and the labor market,
whereas Table 3.2 shows changes in prices, consumption and income for each
household group, and poverty and distributional indicators, both income- and
consumption-based. Also shown in Table 3.2 is the real exchange rate, defined
as a weighted average of the domestic-currency price of exports and imports
(with weights based on initial volumes of trade), divided by a weighted average
of the price of domestic sales of agricultural and private sector goods.
The impact effect of the reduction in the minimum wage is an increase in

the demand for unskilled labor in the private sector of the order of 4.3 percent
in the first year. The increase in demand is met by the existing pool of unskilled
workers seeking employment in the urban sector. As a result, the unskilled un-
employment rate drops significantly, by 2.8 percentage points in the first year.26

The cut in the minimum wage, by reducing the relative cost of unskilled labor,
leads to substitution among production factors not only on impact but also over
time. Because unskilled labor has a relatively high elasticity of substitution with
respect to the composite factor consisting of skilled labor and physical capital,
the lower cost of that category of labor gives private firms in the formal sector an
incentive to substitute away from skilled labor and physical capital. In turn, the
fall in the demand for that category of labor puts downward pressure on skilled
wages, which drop by 1.6 percent in the first period. On impact, labor supply
is fixed in agriculture and the informal economy, so the level of employment
does not change in either sector–and neither does the level of activity (real
value added in both sectors is constant). The rise in real disposable income (by
1.1 percent and 1.5 percent, respectively) and real consumption of rural and
informal sector households leads to higher value added prices and higher wages
in both sectors. But value added prices go up by slightly more than wages in
the second and subsequent periods, implying a fall in the product wage in both
sectors and a rise in employment.
Over time, changes in wage differentials affect both rural-urban and formal-

informal migration flows, and therefore the supply of labor in the various pro-
duction sectors. The expected unskilled wage in the formal economy is constant
on impact, as implied by (17) and (18). Despite the increase in unskilled em-
ployment in the private sector in the first period (and thus the increase in the
probability of finding a job), the fall in the minimum wage is such that the
urban expected wage falls. Moreover, because agricultural sector wages rise,
the expected urban-rural wage differential (measured in proportion of the rural
wage) falls by 8.7 percentage points in the second period, with this differential
narrowing over time. As a result, the inflow of unskilled workers into the for-

25How this “transfer” of private savings to the government takes place is not explicitly spec-
ified; one can think of a “pure” financial intermediary operating in the background. Note that
a more elaborate approach would involve accounting explicitly for the issuance of government
bonds, and thus portfolio decisions on the part of savers.
26Note that, from equation (23), the initial change in unskilled unemployment is given by

∆UNEU,0 = −∆Ud
3,0/U

s
F . It therefore depends on the initial number of workers seeking

employment in the formal sector. Similarly, from (32), ∆UNES,0 = −∆Sd3,0/S.
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mal sector (measured in proportion of the total formal urban labor supply) falls
by about 1.2 percent in periods 2 and 3. The reduction in the inflow of labor
leads to an increase in informal sector wages throughout the adjustment period,
by 2.6 percent in period 2, 1.6 percent in period 3, and so on. This increase
in the informal sector wage, coupled with the reduction in the minimum wage
(as well as the expected wage in the urban formal private sector, despite the
higher employment probability) leads to a sharp fall in period 2 in the expected
formal-informal wage differential. This tends therefore to reduce (by 1.2 per-
cent in period 2, and about 2 percent over the entire adjustment period) the
number of workers willing to queue for employment in the urban private sector.
This, coupled with the sustained effect of the cut in the minimum wage on la-
bor demand, explains the large effect on unemployment, which averages about
5 percent in the long run. Note also that throughout the adjustment period,
despite significant fluctuations in the expected formal-informal wage differential
and formal-informal migration flows, the supply of unskilled labor in the formal
private sector remains systematically lower than its baseline value.
Although the behavior of nominal wages in agriculture reflects essentially

changes in value added prices on impact (as noted earlier), over time it is also
affected by changes in labor demand–induced by changes in households’ dis-
posable income and expenditure–and migration flows. After an initial increase
in nominal wages, lower migration flows to urban areas begin to put downward
pressure on rural wages, which end up falling (in nominal terms) by 1.6 percent
in period 9 and 1.8 percent in the last period. As also indicated earlier, the
reduction in the cost of unskilled labor induces a substitution away from skilled
labor, which brings a sustained fall in skilled wages in nominal terms (by about
1.3 percent in the long run). However, the overall effect on labor demand is not
large; skilled employment in the private formal sector falls in the long run by
only about 0.1 percent. And because the supply of skilled labor remains roughly
constant throughout (public investment in education and the number of school
teachers are held constant at their baseline values), the skilled unemployment
rate rises by about the same amount (in percentage points).27 The reason for
the small effect on skilled employment is that the direct substitution effect asso-
ciated with the reduction in the minimum wage is offset by a fall in the skilled
wage, resulting from general equilibrium effects–the drop in the nominal skilled
wage is less than the fall in the value added price of the urban private formal
sector, implying a rise in the product wage, and thus dampening the demand
for labor. For instance, the nominal skilled wage drops by 1.6 percent in period
1, 2.4 percent in period 2, 1.4 percent in period 3, and 0.7 percent in period 4;
at the same time, the price of value added in the private formal sector drops by
2.4 percent in period 1, 3.1 percent in period 2, 2.0 percent in period 3, and 1.4
percent in period 4.
The long-run effect on aggregate output (or real GDP) is slightly positive,

27As implied by equation (38), the level of effort of skilled workers changes as a result of
variations in the skilled unemployment rate. However, given the magnitude of these variations,
and the elasticity of the effort function with respect to relative wages, the impact on the supply
of skilled labor is negligible relative to the baseline.
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at about 0.3 percent.28 Changes in real output (as measured by real value
added) are also positive and small in the urban informal sector, but between
0.7 to 1 percent in agriculture and the urban formal sector, which reflects here
essentially changes in private activity. The impact on agricultural output tends
to grow slightly over time, as a result of the gradual fall in agricultural wages,
as noted earlier.
On the fiscal side, tax revenue falls by about 0.2 percentage points as a

share of GDP during the adjustment period, mostly as a result of indirect taxes
changing at a slower pace than nominal GDP. Because public investment falls
by about 0.1 percentage points of GDP (reflecting a lower price of capital, that
is, because PK = PV3, a fall in the value added price in the urban private
formal sector), the increase in the overall deficit is about 0.1 percent of GDP.
This deficit is financed by domestic borrowing. From the aggregate balance
between investment and savings, and given the closure rule discussed earlier,
this means that the savings rate of capitalists and rentiers has to increase to
maintain equilibrium. Given the small size of that group (about 3 percent of the
total number of households), this increase turns out to be quite large–between
5.8 and 6.6 percentage points in the long run.29

Despite relatively large changes in real consumption and disposable income
(mostly in urban areas), overall poverty indicators for the rural and urban sec-
tors change relatively little during the adjustment period. This is, of course,
related to the fact that the aggregate growth and income effects of the shock
are fairly limited and involve essentially a re-allocation of resources across sec-
tors. In addition, however, there are significant differences among household
groups within the urban sector. In particular, although real consumption of the
capitalists-rentiers group drops significantly, and the incidence of poverty (as
measured by the consumption-based headcount index) increases slightly toward
the end of the adjustment period, the depth of poverty (as measured by the
poverty gap) is barely affected in either the short or the long run. By contrast,
income-based poverty indicators barely change. This difference in behavior of
the two sets of indicators is, of course, related to the fact that the savings
rate of capitalists and rentiers is endogenously determined, thereby affecting
directly expenditure patterns, rather than the level of income (see (75)). For
unskilled workers engaged in the informal and formal sectors, both measures of
poverty indicate a slight improvement in the longer run, regardless of whether
the consumption- or income-based measure is used. This is also the case in the
short run for informal sector workers. However, for unskilled workers in the
formal sector, poverty increases slightly on impact–by about 0.1 percentage
points when the income-based headcount index is used–and so does the skilled

28Note that this analysis of the growth effects of a cut in the minimum wage does not
account for the possible negative externality that may arise if such a cut reduces incentives
for human capital accumulation, as emphasized by Cahuc and Michel (1996).
29 It is worth noting that, if instead a “classical closure” had been chosen (with private

investment determined residually), the government deficit would have had a direct crowding
out effect on private capital formation. See, for instance, the discussion by Agénor and El
Aynaoui (2003) of the case of Morocco in a similar setting.
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poverty rate in the longer run. There is therefore a potential trade-off emerging
between unemployment and poverty: although the reduction in the minimum
wage raises unskilled employment in the formal sector, it also increases poverty
(albeit slightly) in the short term for that category of households, whereas the
poverty rate for skilled workers in the formal sector rises both in the short and
the long run. Changes in the consumption-based Gini coefficient indicate that
income distribution is affected quite significantly by a cut in the minimum wage;
the degree of inequality falls by more than one percentage point in the long run.
This effect is directly related to the sharp reduction in consumption experienced
by capitalists and rentiers, relative to other household groups.

3.2.2 Cut in Payroll taxes on Unskilled Labor

The simulation results associated with a permanent, 5 percentage-point reduc-
tion in the payroll tax rate on unskilled labor are illustrated in Tables 3 to 8.
The results correspond to three alternative budget financing rules: domestic
borrowing (that is, an endogenous adjustment in the capitalists-rentiers sav-
ings rate, as in the previous case) with no offsetting tax change; an offsetting,
revenue-neutral increase in sales taxes on private formal sector goods only; and
a revenue-neutral increase in income taxes.30

Domestic Borrowing

Consider first the case of domestic borrowing (Tables 3 and 4). The impact
effect of a reduction in the payroll tax rate is qualitatively similar to a cut in the
minimum wage, as discussed earlier: by reducing the effective cost of unskilled
labor, it tends to increase immediately the demand for that category of labor–
in the present case by 3.4 percent in the first year, and by about the same
amount on average during the adjustment period. The unskilled unemployment
rate drops by 2.2 percentage points in the first year as well, and in the long
run by an average of 1.4 percent. And the reduction in the “effective” cost of
unskilled labor leads firms in the private formal urban sector to substitute away
from skilled labor and physical capital, leading to a reduction in skilled wages in
nominal terms (by 1.4 percent in period 1, 2.5 percent in period 2, 1.9 percent
in period 3, and 1.1 percent in period 4) and a reduction in the price of capital
(that is, the price of the private formal good) by about 1.2 percent on impact. In
the present case, however, the skilled nominal wage falls by more than the price
of value added in the private formal sector (which drops by 1.2 percent in period
1, 2.1 percent in period 2, 1.4 percent in period 3, and 0.7 percent in period 4),
implying a fall in the skilled product wage and stimulating the demand for that
category of labor. Thus, the adverse impact of the substitution effect induced

30A potential problem with these simulations, as in other studies along the same line–
such as Drèze et al. (1984)–is the failure to distinguish between changes in average tax
rates, and changes in marginal tax rates. The effects could be very different. For instance,
a reduction in the average payroll tax rate might reduce “wage-push” pressures, whereas a
cut in marginal rates might reduce the unemployment cost of achieving a higher net income,
thereby influencing trade unions’ bargaining strategies.
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by the reduction in the cost of unskilled labor on the demand for skilled labor
is dampened. Overall, skilled employment falls by about 0.1 percent on impact
and 0.2 percent in the longer run, bringing with it a concomitant increase in the
skilled unemployment rate.
The behavior of the (expected) urban-rural wage differential follows a pattern

qualitatively similar to the one described in the previous experiment, although
the magnitude of the initial effects are not as large. The expected formal-
informal wage differential, however, increases now in the second period. The
reason is that the minimum wage does not change this time around, and the
increase in unskilled employment raises the probability of finding a job in the
private sector, thereby increasing the expected formal sector wage. As a result,
therefore, there is an increase in the number of unskilled job seekers in the
formal economy (by 0.6 percent in period 2), which therefore mitigates the initial
reduction in unemployment. In the subsequent period, however, because of the
sharp increase in the informal sector wage (itself due to the reduction in labor
supply in the informal economy), the formal-informal wage differential moves in
the opposite direction and by about the same amount (1.8 percentage points)–
thereby reducing the number of unskilled job seekers in the formal sector. These
fluctuations in wage differentials, migration flows, and labor supply in the formal
and informal sectors continue throughout the adjustment period.
The overall effect on aggregate real output is, again, fairly small–given that

this is also a shock that fundamentally entails a change in relative prices as the
initial impulse (in both cases, a change in the relative price of unskilled labor).
An important feature of the long-run adjustment process, however, is a reduc-
tion in the size of the informal sector and an expansion of the private formal
urban sector, which essentially results from the transfer of unskilled labor across
these two sectors. This result is therefore consistent with the widely-held view
(discussed in the introduction) that reducing the tax burden on the formal sec-
tor is essential to limit the growth of the informal sector, although in the present
case the “disincentive” effects of taxation are indirect and captured at the level
of firms, and do not account explicitly for the propensity to evade income taxes
by individuals. The government budget is of course more significantly affected,
with indirect tax revenue falling by about 0.4 percentage points of GDP. De-
spite the drop in the price of capital (which tends to raise the desired capital
stock, as implied by (78)), the drop in profits–resulting from the reduction in
private consumption by capitalists and rentiers, and to a lesser extent by skilled
households in the formal sector–private investment drops significantly in the
first 2-3 periods following the shock, recovering partly thereafter. Because the
current account improves (by about 0.6 percentage points of GDP in the long
run), private capital inflows fall. Despite the initially large reduction in private
investment, borrowing by the government and the reduction in foreign savings
lead to a fairly significant increase in the savings rate of capitalists-rentiers rel-
ative to its baseline value (about 8 percentage points during the adjustment
period).
Poverty and distributional indicators are affected in the same direction as

before. In particular, after increasing during the first part of the adjustment pe-
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riod, the consumption-based headcount index for capitalists and rentiers shows
a slight increase toward the end of the adjustment period, whereas the poverty
gap barely changes. And because the drop in consumption for that category
of households is larger than in the case of a cut in the minimum wage, the
degree of inequality (as measured by the consumption-based Gini coefficient or
the Theil index) falls by a larger amount. In addition, in the present case, the
poverty rate for unskilled households in the formal sector drops on impact, with
no significant long-run effect, whereas skilled poverty rates increase throughout
the adjustment period.

Revenue-Neutral Change

Consider now the case where the effect of the cut in payroll taxes on overall
tax revenue is offset by either an increase in sales taxes on private formal sector
goods (Tables 5 and 6) or an increase in income taxes (Tables 7 and 8). In the
latter case, the increase in the tax rate is assumed to be proportional across
all households–except of course for informal sector households, who are not
subject to direct taxation to begin with. Put differently, the offsetting effect
in both cases implies a constant level of total tax revenue, after accounting for
general equilibrium effects.
In both cases, the impact and longer-run effects of the shock are qualita-

tively similar to those described earlier, although their magnitude differs. In
particular, movements in the informal sector wage are less pronounced, in part
because changes in rural-urban migration flows are not as large. By contrast
(or, rather, by implication), movements in the expected formal-informal wage
differential during the first part of the adjustment period are larger, implying
more pronounced movements in the number of job seekers in the formal sector.
Compared to the case of private sector borrowing, the reduction in the unskilled
unemployment rate is less pronounced with an offsetting change in the sales tax,
and of about the same magnitude when the income tax is adjusted, with also
similar effects on overall real GDP and private investment. When the sales tax
is adjusted, the fall in total private consumption is more pronounced than in
the case of domestic borrowing or with an offsetting adjustment in the income
tax (see Table 3.5). The reason, of course, is that the increase in the sales price
reduces the purchasing power of income (everything else equal) and tends to
reduce demand, particularly in urban areas (see Table 3.6). In both cases, the
offsetting changes in the budget imply that domestic borrowing by the govern-
ment does not change as a result of the reduction in the payroll tax; thus, the
increase in the savings rate of capitalists and rentiers is much less pronounced
that in the case in which the government finances its deficit through the private
sector.
In both cases, changes in the poverty and distributional effects (as measured

by the consumption-based indicators) are also less pronounced initially than
in the case of a non-neutral shock, although the income-based poverty gap for
formal skilled workers displays slightly larger and more persistent fluctuations
in the case of an offsetting income tax change (see Table 3.8). This is obviously
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what one would expect given that disposable income for this particular group
falls by a much larger amount compared to the non-neutral case–by about
2 percent for skilled workers in the formal sector between periods 6 and 10
(see Table 3.8), compared to about 0.8 percent with a non-neutral policy shock
(see Table 3.4). As a result, the income-based Gini coefficient falls by more
(by about 0.4 percentage points in the long run, compared to 0.2 in the non-
neutral case), despite the fact that changes in the consumption-based measures
of inequality are less pronounced. Overall, the results indicate that there are
some significant differences in economic and poverty outcomes, depending on the
offsetting change in the budget that accompanies the reduction in the payroll
tax.

3.3 Conclusions

The purpose of this chapter has been to present the structure of Mini-IMMPA, a
specialized version of IMMPA, which is particularly suitable for users interested
mainly in assessing the quantitative effects of fiscal and labor market reforms on
unemployment and poverty. Although Mini-IMMPA focuses only on the “real”
side, it offers a more detailed treatment of the labor market than IMMPA (by
accounting for features such as public education, employment subsidies, and fir-
ing costs) and the tax structure. The first part of the chapter described in detail
the structure of Mini-IMMPA. In the second part the model was used to ana-
lyze the growth, unemployment and poverty effects of two types of labor market
policies: a cut in the minimum wage and a reduction in the payroll tax rate on
unskilled labor. In particular, the results (which are obviously highly dependent
on the selected closure rule) indicated that a reduction in the minimum wage
may have a sizable impact on unskilled unemployment, and that the extent to
which a reduction in payroll taxes on unskilled labor lower unemployment for
that category of labor depends on how they are financed. More generally, the
foregoing analysis suggests that the fiscal implications of labor market reforms
have to be carefully analyzed in order to assess the potential impact of these re-
forms on unemployment and poverty. Labor market reforms may end up having
a limited overall effect on unemployment and poverty, depending on how they
are financed.
Another important implication of the foregoing analysis–which is discussed

in more detail in Chapter 2–is that labor market reforms aimed at reducing
unemployment may end up increasing poverty, if they are implemented in a con-
text in which fiscal constraints impose offsetting changes in financing. Consider,
again, a reduction in payroll taxation on unskilled labor. Despite stimulating
employment for that category of labor (as mentioned earlier), this policy mea-
sure may also lead to higher poverty, depending on how it is financed. An
offsetting, across-the-board reduction in transfers, for instance, would have an
immediate adverse effect on the poor. Financing through an increase in con-
sumption taxes may raise the price of the consumption basket of the poor and
reduce their real income to a level below the poverty line. Financing through
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higher income taxes may reduce disposable income and the ability to spend; it
may also drive over time activity underground, leading to a fall in the overall tax
ratio, which in turn could force cuts in expenditure (including transfers to the
most needy). Financing through a tax on capital (usually a limited option for
governments, due to concerns about capital flight) may lower private investment
capital; as noted earlier this may reduce skilled employment and mitigate the
overall, positive effect on total employment. Finally, financing through a cut
in government spending on infrastructure may affect aversely the overall pro-
ductivity of production factors in the private sector (including labor) and lead
to a reduction in wage income; it may also have a negative impact on private
investment. This, in turn, will have an adverse overall effect on the demand for
labor (due to the negative effect of investment on growth) as well as an adverse
effect on the demand for skilled labor through the complementarity relationship
between human capital and physical capital. Thus, although the direct effect of
the reduction in the payroll tax rate on the demand for unskilled labor may well
be positive (both in the short and medium run), overall employment (and thus
unemployment) may not change much, as an increase in the number of unskilled
jobs is offset by lower employment of skilled labor. In all of those cases, again,
unemployment may fall, but poverty may increase–because of adverse effects
on income, due either to lower after-tax wages or lower public transfers. There
may therefore be a trade-off between unemployment and poverty goals.
In addition, of course, labor market reforms may themselves be complemen-

tary, if labor market institutions are complementary as well. As emphasized
by Coe and Snower (1997), this implies that partial or piecemeal labor market
reforms are unlikely to achieve significant and persistent reductions in unem-
ployment rates or poverty. For instance, active labor market policies (such as
retraining schemes) may not be very effective in the presence of substantial pas-
sive policies (such as stringent job security provisions). Reform programs must
be sufficiently broad (in the sense of covering a wide range of complementary
policies) and deep (of substantial magnitude) to have much of an effect. In ad-
dition, these reforms may also need to be combined with measures that address
more efficiently the distributional objectives of the pre-reform policies, such as
the imposition of high minimum wages.
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Appendix
Calibration and Parameter Values

This appendix presents the characteristics of the data underlying the cali-
bration procedure for the Mini-IMMPA prototype described in the text.31 The
basic data set consists of a Social Accounting Matrix (SAM) and a set of ini-
tial levels and lagged variables. The mapping between Mini-IMMPA variables
and the SAM data framework is set out in Table A3.1. The SAM encompasses
27 accounts including production and retail sectors (4 accounts), labor pro-
duction factors and profits (3 accounts), enterprises (1 account), households (5
accounts), government current expenditures and taxes (9 accounts), government
investment expenditures (3 accounts), private investment spending (1 account),
and the rest of the world (1 account). The actual SAM data are presented in
Table A3.2. The data satisfy the double-entry accounting principle and can
therefore be used to initialize model variables and calibrate level parameters,
such as effective tax rates.
The characteristics of the SAM data and other data (including initial labor

market quantities and debt and capital stocks) are summarized in the following.
On the output side, agriculture and the informal sector account for respectively
12 and 35 percent of total output. On the demand side, private current and
capital expenditures account for 78 percent of GDP, whereas overall govern-
ment expenditures account for 18 percent of GDP. The economy has a balanced
current account but runs a trade surplus, amounting to 4 percent of GDP, to fi-
nance foreign interest payments. This structure of production and final demand
characterize fairly well a lower middle-income economy with moderate potential
for agricultural production.
Total investment expenditures amount to 22 percent of GDP, and the pri-

vate sector account for two-thirds of these outlays. This implies that investment
spending accounts for 19 percent of private expenditures, and 40 percent of pub-
lic expenditures. The public sector investment budget allocates 30 percent of
expenditures to investment in the health sector, 30 percent to investment in the
education sector, and 40 percent to investment in infrastructure. Furthermore,
the public sector wage bill makes up 30 percent of overall public sector expendi-
tures. In the base period the government is assumed to run a balanced budget,
and therefore does not resort to domestic or foreign borrowing. Sales taxes and
import tariffs make up for more than 70 percent of total government revenues,
whereas private income and corporate taxes account for less than 20 percent of
revenues. This structure of tax revenue is a common feature of many developing
economies, low- and middle-income.
The trade balance is dominated by non-agricultural imports and exports.

Agricultural exports account for only 8 percent of total export earnings, whereas
non-agricultural imports account for 92 percent of total imports. The level of
trade openness, measured by the ratio of the sum of imports and exports to
GDP, amounts to a moderate 40 percent. Because the economy runs a balanced

31This Appendix was drafted by Henning Jensen.
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current account in the base period, there are no private and public foreign bor-
rowing. Nevertheless, the stock of external debt in the base period amounts to
51 percent of GDP (or 233 percent of export earnings), whereas foreign interest
payments amount to 4 percent of GDP (or 18 percent of exports earnings). The
hypothetical country considered has therefore a significant debt burden initially.
Looking at the labor market, 29 percent of the total labor force is living

in rural areas, whereas the rest is concentrated in urban areas. Altogether, 47
percent of the workers are employed in some kind of urban informal occupa-
tion, whereas only 22 percent of the labor force is employed in the urban formal
sector. Open unemployment among formal urban workers amounts to 2 per-
cent of the total labor force. The formal labor force consists of 58 percent of
unskilled workers and 42 percent of skilled workers, and unemployment rates
are 10 percent among formal unskilled labor and 8 percent among skilled labor.
Migration from rural to urban areas amounts to 1.3 percent of the rural popu-
lation, and the urban-rural wage differential amounts to 54 percent of the rural
wage. In comparison, unskilled labor migration from the informal to the formal
sector amounts to 0.8 percent of the informal sector labor force, whereas the
formal-informal wage differential amounts to 106 percent of the informal wage.
A set of 17 elasticity parameters has to be estimated (or “guesstimated”),

as they cannot be derived from the calibration procedure. These parameters in-
clude CES substitution elasticities in rural agricultural and private formal pro-
duction (4 parameters); CES Armington elasticities and CET transformation
elasticities for aggregating domestic composite goods and transforming domes-
tic production (4 parameters); elasticities related to rural-urban, and formal-
informal sector migration (2 parameters); elasticities related to the computation
of ordinary and congested government capital (2 parameters), the elasticity of
effort by teachers and the elasticity of substitution between labor and capital
in skill upgrading (2 parameters); the elasticities related to determination of
skilled labor wages (2 parameters); and the elasticity of investment with respect
to the desired private capital stock (1 parameter). In addition, a set of minimum
consumption levels (15 parameters) has to be determined, because they cannot
be derived from the calibration procedure either.
The substitution elasticity between labor and government capital in rural

production is set at 0.7, whereas elasticities in the nested private formal sector
production structure ranges from 0.7 between skilled labor and capital to 1.2
between the skilled labor-capital bundle and unskilled labor. Import and export
elasticities are uniformly set at 0.7 for agriculture and 1.5 for the urban private
formal sector. This is again meant to reflect a lower middle-income economy
with low agricultural potential. The elasticity of rural-urban migration with
respect to the relative rural-urban wage-differential is set at 0.4, whereas the
elasticity of formal-informal migration with respect to the formal-informal wage
ratio is set at 0.8.
In relation to the computation of public sector capital, the substitution pa-

rameter between infrastructure and health capital stocks are set at 0.5, whereas
congestion is assumed to be absent by setting the elasticity to zero. The substi-
tution elasticity between teachers and public capital in education in the produc-
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tion of skilled labor is set to 0.3, whereas the effort elasticity with respect to the
relative wage ratio (using the specification in Agénor and Aizenman (1999) ) is
set to 0.8. Furthermore, skilled labor wages in the urban private formal sector
is only assumed to be affected by the skilled unemployment rate. Accordingly,
the private skilled wage elasticity with respect to unemployment is set at —2.0,
whereas the elasticity with respect to the skilled labor-capital bundle is assumed
to be zero.
Turning to the specification of private capital formation, the investment

elasticity with respect to the desired growth rate of the private capital stock is
set at 0.3. This reflects an economy facing structural difficulties in the process
of capital accumulation. Finally, minimum household consumption levels were
uniformly assumed to amount to 10 percent of initial good-specific consumption
levels.
Among the remaining set of parameters, the foreign interest rate on private

borrowing is calibrated to 3.8 percent, whereas the public foreign interest rate
is calibrated to 4.9 percent. In addition, the initial depreciation rates are cali-
brated to 6.4 percent for private capital and 3.9-5.8 percent for public capital
(depending on whether investment is in education, health, or infrastructure).
Turning to the government budget, output and value added tax rates range
from 3.0-3.7 percent, whereas the tax rate on sales of the urban private formal
sector and the payroll tax rate paid by firms in that sector are calibrated to
respectively 12.1 and 20.1 percent. Import tariffs range from 34 percent on
private formal sector goods to 167 percent on agricultural goods, reflecting a
country with significant protection on agriculture. Finally, the corporate in-
come tax rate is set as 7.6 percent, whereas income tax rates on households
range from 2.2-3.9 percent for rural agricultural and urban unskilled groups, to
9.6-12.5 percent for the urban skilled group and capitalists-rentiers. As noted
in the text, workers in the urban informal sector do not pay income taxes



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.2 0.0 0.3 0.4 0.2 0.1 0.2 0.2 0.2 0.1
    Gross domestic product 0.3 0.3 0.5 0.5 0.3 0.3 0.3 0.4 0.3 0.3
    Imports of goods and NFS -0.7 -1.3 -0.5 0.0 -0.5 -0.9 -0.7 -0.5 -0.6 -0.8
Total expenditure 0.2 0.0 0.3 0.4 0.2 0.1 0.2 0.2 0.2 0.1
Total consumption 0.0 0.7 0.5 0.0 -0.1 0.2 0.2 0.0 -0.1 0.0
    Private consumption 0.0 0.8 0.6 0.0 -0.1 0.2 0.3 0.0 -0.1 0.0
    Public consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total investment -0.9 -4.1 -1.6 0.9 -0.1 -1.9 -1.6 -0.5 -0.5 -1.2
    Private investment -1.0 -5.5 -2.1 1.5 0.1 -2.4 -2.1 -0.5 -0.4 -1.4
    Public investment -0.7 -0.9 -0.6 -0.4 -0.6 -0.7 -0.7 -0.6 -0.6 -0.7
Exports of goods and NFS 1.7 1.8 1.5 1.4 1.6 1.7 1.7 1.6 1.7 1.8

External Sector (% of GDP)1

Current account 0.5 0.6 0.4 0.4 0.5 0.6 0.6 0.6 0.6 0.7
    Exports of goods and NFS 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3
    Imports of goods and NFS -0.2 -0.3 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.2 -0.2
    Factor services 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2
Capital account -0.5 -0.6 -0.4 -0.4 -0.5 -0.6 -0.6 -0.6 -0.6 -0.7
    Private borrowing -0.5 -0.6 -0.4 -0.4 -0.5 -0.6 -0.6 -0.6 -0.6 -0.7
    Public borrowing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Government Sector (% of GDP)1

Total revenue -0.2 -0.3 -0.2 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
    Direct taxes -0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
    Indirect taxes -0.2 -0.3 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.2
Total expenditure -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
    Consumption 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
    Investment -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
    Transfers to households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign interest payments 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total financing 0.1 0.2 0.0 -0.1 0.0 0.1 0.1 0.0 0.1 0.1
    Foreign financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Domestic borrowing 0.1 0.2 0.0 -0.1 0.0 0.1 0.1 0.0 0.1 0.1

Labor Market
Nominal wages
    Agricultural sector 1.8 2.0 1.4 0.3 -0.3 -0.4 -0.6 -1.2 -1.6 -1.8
    Informal sector 2.0 2.6 1.6 1.3 2.2 2.7 2.5 2.3 2.6 2.9
    Private formal sector
        Unskilled -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
        Skilled -1.6 -2.4 -1.4 -0.7 -1.2 -1.7 -1.5 -1.2 -1.2 -1.4
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Employment
    Agricultural sector 0.0 0.2 0.4 0.5 0.7 0.8 0.9 1.1 1.2 1.3
    Informal sector 0.0 0.2 0.4 0.2 -0.1 -0.1 0.0 0.0 -0.2 -0.2
    Private formal sector
        Unskilled 4.3 3.2 4.7 5.8 5.0 4.2 4.5 5.1 5.0 4.7
        Skilled -0.1 -0.2 -0.1 -0.1 -0.1 -0.2 -0.1 -0.1 -0.1 -0.1
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Labor supply (urban formal sector)
    Unskilled 0.0 -1.2 -2.3 -1.9 -1.2 -1.5 -2.2 -2.3 -2.0 -2.1
    Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unemployment rate (urban formal sector) 1

    Unskilled -2.8 -3.3 -5.4 -5.7 -4.5 -4.3 -5.2 -5.6 -5.4 -5.2
    Skilled 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0.0 -8.7 -8.9 -8.8 -7.6 -6.5 -6.3 -6.2 -5.6 -5.0
    Expected formal-informal (% of informal wage) 0.0 -3.1 -3.2 1.2 1.9 -0.8 -1.7 -0.3 0.6 -0.1
Migration 1

    Rural-urban (% of urban labor supply) 0.00 -0.08 -0.09 -0.08 -0.07 -0.06 -0.06 -0.05 -0.05 -0.04
    Formal-informal (% of formal urban labor supply) 0.00 -1.16 -1.20 0.44 0.71 -0.32 -0.65 -0.10 0.23 -0.02

Memorandum items 2

GDP at market prices 0.3 0.2 0.4 0.5 0.3 0.3 0.3 0.4 0.4 0.3
Value added at factor cost 0.3 0.3 0.4 0.5 0.4 0.3 0.4 0.4 0.4 0.4
   Value added in rural sector 0.0 0.1 0.3 0.4 0.5 0.7 0.8 0.9 0.9 1.0
   Value added in urban informal sector 0.0 0.2 0.3 0.2 -0.1 -0.1 0.0 0.0 -0.1 -0.2
   Value added in urban formal sector 0.8 0.6 0.8 0.9 0.8 0.7 0.7 0.8 0.8 0.7
Private Consumption -0.4 0.3 0.3 -0.2 -0.4 -0.1 0.0 -0.2 -0.3 -0.3
Private Investment -0.3 -4.6 -1.6 1.9 0.6 -1.7 -1.4 0.1 0.2 -0.7
Disposable income 0.3 0.4 0.5 0.5 0.4 0.5 0.5 0.6 0.6 0.6
Capitalists and rentiers savings rate 1 5.8 0.8 1.9 5.9 6.6 4.7 4.3 5.8 6.6 6.2

1 Absolute deviations from baseline.  2 In real terms.

Table 3.1

5 Percent Cut in Unskilled Labor Minimum Wage
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate
Rural CPI 0.6 0.7 0.5 0.3 0.3 0.3 0.3 0.2 0.1 0.1
Urban CPI 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2
    Unskilled 0.2 0.3 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2
    Skilled 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Real exchange rate -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Value Added Prices
Rural agriculture 1.8 2.0 1.5 0.4 -0.1 -0.2 -0.4 -0.9 -1.4 -1.6
Urban private informal 2.0 2.7 1.7 1.3 2.1 2.7 2.5 2.3 2.6 2.9
Urban private formal -2.4 -3.1 -2.0 -1.4 -1.9 -2.4 -2.1 -1.8 -1.8 -2.0
Urban public 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Real Disposable Income 1

Rural households 1.1 1.3 1.2 0.6 0.1 0.1 0.0 -0.3 -0.5 -0.7
Urban households 0.1 0.2 0.3 0.5 0.5 0.6 0.7 0.8 0.8 0.9
   Informal 1.5 2.1 1.5 1.2 1.7 2.1 2.1 1.9 2.1 2.3
   Formal unskilled -0.7 -1.3 -0.5 0.1 -0.3 -0.7 -0.6 -0.3 -0.3 -0.5
   Formal skilled -0.8 -1.2 -0.7 -0.4 -0.6 -0.9 -0.8 -0.6 -0.6 -0.7
   Capitalists and rentiers -1.9 -2.6 -1.2 -0.2 -0.7 -1.2 -0.7 -0.1 0.0 -0.1

Real Consumption 1

Rural households 1.1 1.3 1.2 0.6 0.1 0.1 0.0 -0.3 -0.5 -0.7
Urban households -0.7 0.1 0.1 -0.4 -0.5 -0.1 0.0 -0.1 -0.2 -0.1
   Informal 1.5 2.1 1.5 1.2 1.7 2.1 2.1 1.9 2.1 2.3
   Formal unskilled -0.7 -1.3 -0.5 0.1 -0.3 -0.7 -0.6 -0.3 -0.3 -0.5
   Formal skilled -0.8 -1.2 -0.7 -0.4 -0.6 -0.9 -0.8 -0.6 -0.6 -0.7
   Capitalists and rentiers -9.5 -3.7 -3.6 -7.9 -9.0 -7.0 -6.1 -7.1 -7.9 -7.4

Household Size 1

Rural households 0.0 0.2 0.4 0.5 0.7 0.8 0.9 1.1 1.2 1.3
Urban households 0.0 -0.1 -0.1 -0.2 -0.3 -0.3 -0.4 -0.4 -0.4 -0.5
   Informal 0.0 0.2 0.4 0.2 -0.1 -0.1 0.0 0.0 -0.2 -0.2
   Formal unskilled 0.0 -1.2 -2.3 -1.9 -1.2 -1.5 -2.2 -2.3 -2.0 -2.1
   Formal skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Capitalists and rentiers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Poverty and Distributional Indicators
Consumption-based
Poverty Line 1

   Rural 0.6 0.7 0.5 0.3 0.3 0.3 0.3 0.2 0.1 0.1
   Urban 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2

Poverty headcount
   Rural households -0.7 -0.8 -0.6 0.0 0.4 0.4 0.6 1.0 1.0 1.0
   Urban households -0.4 -0.6 -0.5 -0.5 -0.5 -0.7 -0.7 -0.7 -0.7 -0.7
      Informal -0.8 -0.9 -0.5 -0.5 -0.8 -1.0 -1.0 -0.8 -1.0 -1.1
      Formal unskilled 0.1 0.1 -1.5 -1.2 -0.3 -0.1 -0.7 -1.0 -0.4 -0.4
      Formal skilled 0.0 0.0 0.6 0.2 0.2 0.0 0.2 0.0 0.2 0.4
      Capitalists and rentiers 0.7 0.0 0.0 0.7 0.7 0.0 0.0 0.0 0.0 0.0
    Economy -0.5 -0.6 -0.6 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2 -0.2

Poverty Gap
   Rural households -0.3 -0.3 -0.2 0.0 0.2 0.2 0.3 0.4 0.5 0.6
   Urban households -0.2 -0.3 -0.3 -0.3 -0.3 -0.4 -0.4 -0.4 -0.5 -0.5
      Informal -0.5 -0.6 -0.4 -0.3 -0.5 -0.6 -0.6 -0.6 -0.6 -0.7
      Formal unskilled 0.2 0.1 -0.4 -0.5 -0.2 -0.2 -0.4 -0.5 -0.4 -0.4
      Formal skilled 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Economy -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

Distributional Indicators 2

   Gini coefficient -1.7 -0.9 -0.8 -1.4 -1.5 -1.2 -1.1 -1.2 -1.3 -1.3
   Theil index -0.9 -0.5 -0.5 -0.8 -1.0 -0.8 -0.7 -0.8 -0.9 -0.9

Poverty and Distributional Indicators
Income-based
Poverty Line 1

   Rural 0.6 0.7 0.5 0.3 0.3 0.3 0.3 0.2 0.1 0.1
   Urban 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2

Poverty Headcount
   Rural households -0.6 -0.5 -0.4 0.0 0.4 0.4 0.5 0.8 1.1 1.0
   Urban households -0.7 -0.8 -0.6 -0.6 -0.9 -1.0 -1.0 -0.9 -1.0 -1.1
      Informal -1.2 -1.4 -0.9 -0.8 -1.3 -1.5 -1.5 -1.4 -1.5 -1.7
      Formal unskilled 0.1 0.0 -0.4 -0.6 -0.1 -0.1 -0.4 -0.4 -0.3 -0.3
      Formal skilled 0.2 0.6 0.0 0.2 0.0 0.0 0.2 0.4 0.0 0.2
      Capitalists and rentiers 0.0 0.7 0.7 0.0 0.0 0.7 0.7 0.0 0.0 0.0
    Economy -0.7 -0.7 -0.6 -0.4 -0.5 -0.6 -0.6 -0.4 -0.4 -0.5

Poverty Gap
   Rural households -0.3 -0.3 -0.2 0.0 0.2 0.2 0.3 0.4 0.5 0.6
   Urban households -0.2 -0.3 -0.3 -0.2 -0.3 -0.4 -0.4 -0.4 -0.4 -0.5
      Informal -0.4 -0.6 -0.3 -0.3 -0.5 -0.6 -0.6 -0.5 -0.6 -0.7
      Formal unskilled 0.2 0.0 -0.4 -0.4 -0.2 -0.1 -0.3 -0.4 -0.3 -0.3
      Formal skilled 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
    Economy -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

Distributional Indicators 2

   Gini Coefficient -0.5 -0.7 -0.4 -0.2 -0.2 -0.3 -0.3 -0.1 -0.1 -0.1
   Theil Index -0.3 -0.4 -0.3 -0.1 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1

1 Percentage deviations from baseline.  2 Gini Coefficients and Theil Indices measure between-group inequality.

Table 3.2

5 Percent Cut in Unskilled Labor Minimum Wage
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Price, Poverty and Distributional Indicators



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.1 -0.2 0.0 0.1 0.0 -0.2 -0.1 0.0 0.0 -0.1
    Gross domestic product 0.2 0.0 0.1 0.2 0.1 0.0 0.1 0.1 0.1 0.0
    Imports of goods and NFS -0.6 -1.5 -1.0 -0.4 -0.7 -1.1 -1.0 -0.7 -0.7 -0.9
Total expenditure 0.1 -0.2 0.0 0.1 0.0 -0.2 -0.1 0.0 0.0 -0.1
Total consumption 0.0 0.3 0.2 -0.3 -0.4 -0.2 -0.1 -0.2 -0.3 -0.3
    Private consumption 0.0 0.3 0.2 -0.3 -0.5 -0.2 -0.1 -0.2 -0.4 -0.3
    Public consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total investment -0.8 -3.7 -2.2 0.4 0.0 -1.6 -1.7 -0.7 -0.5 -1.0
    Private investment -0.9 -5.0 -2.9 0.7 0.2 -2.0 -2.1 -0.8 -0.5 -1.2
    Public investment -0.6 -0.9 -0.7 -0.4 -0.6 -0.7 -0.7 -0.6 -0.6 -0.6
Exports of goods and NFS 1.4 1.5 1.3 1.1 1.3 1.3 1.3 1.2 1.2 1.3

External Sector (% of GDP)1

Current account 0.4 0.6 0.5 0.4 0.5 0.6 0.6 0.5 0.5 0.6
    Exports of goods and NFS 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3
    Imports of goods and NFS -0.2 -0.3 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.2
    Factor services 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2
Capital account -0.4 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.5 -0.6
    Private borrowing -0.4 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.5 -0.6
    Public borrowing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Government Sector (% of GDP)1

Total revenue -0.4 -0.5 -0.4 -0.3 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4
    Direct taxes 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Indirect taxes -0.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.4 -0.3 -0.3 -0.4
Total expenditure -0.1 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.1 -0.1 0.0
    Consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Investment -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Transfers to households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign interest payments 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total financing 0.3 0.5 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3
    Foreign financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Domestic borrowing 0.3 0.5 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3

Labor Market
Nominal wages
    Agricultural sector 1.5 1.4 1.3 0.7 0.4 0.6 0.7 0.6 0.4 0.4
    Informal sector 1.7 2.8 2.0 1.4 1.9 2.3 2.1 1.8 1.8 2.0
    Private formal sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled -1.4 -2.5 -1.9 -1.1 -1.4 -1.9 -1.8 -1.5 -1.5 -1.7
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1
Employment
    Agricultural sector 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Informal sector 0.0 -0.2 0.0 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.4
    Private formal sector
        Unskilled 3.4 2.0 3.0 4.0 3.6 2.8 3.0 3.5 3.5 3.2
        Skilled -0.1 -0.2 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.2
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Labor supply (urban formal sector)
    Unskilled 0.0 0.6 0.0 0.4 1.2 1.2 0.8 0.7 1.0 1.1
    Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unemployment rate (urban formal sector) 1

    Unskilled -2.2 -0.7 -2.0 -2.3 -1.3 -0.8 -1.3 -1.7 -1.4 -1.1
    Skilled 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0.0 -1.7 -1.2 -1.3 -0.7 -0.2 -0.2 -0.5 -0.4 -0.2
    Expected formal-informal (% of informal wage) 0.0 1.7 -1.8 1.1 2.2 0.1 -1.2 -0.2 0.8 0.3
Migration 1

    Rural-urban (% of urban labor supply) 0.00 -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00
    Formal-informal (% of formal urban labor supply) 0.00 0.65 -0.68 0.41 0.83 0.02 -0.45 -0.08 0.28 0.13

Memorandum items 2

GDP at market prices 0.2 -0.1 0.1 0.2 0.1 0.0 0.0 0.1 0.1 0.0
Value added at factor cost 0.2 0.1 0.1 0.2 0.1 0.0 0.1 0.1 0.1 0.1
   Value added in rural sector 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
   Value added in urban informal sector 0.0 -0.2 0.0 -0.1 -0.3 -0.3 -0.2 -0.2 -0.3 -0.3
   Value added in urban formal sector 0.6 0.3 0.4 0.6 0.5 0.4 0.4 0.5 0.5 0.4
Private Consumption -0.3 -0.1 -0.1 -0.6 -0.8 -0.6 -0.4 -0.5 -0.6 -0.6
Private Investment -0.3 -4.1 -2.2 1.2 0.8 -1.3 -1.5 -0.2 0.1 -0.6
Disposable income 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Capitalists and rentiers savings rate 1 7.5 5.1 5.4 8.7 9.8 8.2 7.3 8.2 8.9 8.5

1 Absolute deviations from baseline.  2 In real terms.

Table 3.3

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Non Revenue Neutral
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate
Rural CPI 0.5 0.6 0.5 0.3 0.3 0.4 0.4 0.3 0.3 0.3
Urban CPI 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2
    Unskilled 0.2 0.3 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2
    Skilled 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1
Real exchange rate -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Value Added Prices
Rural agriculture 1.5 1.4 1.3 0.7 0.4 0.6 0.7 0.6 0.4 0.4
Urban private informal 1.7 2.8 2.0 1.4 1.8 2.3 2.1 1.8 1.8 2.0
Urban private formal -1.2 -2.1 -1.4 -0.7 -1.0 -1.5 -1.4 -1.0 -1.0 -1.2
Urban public 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Real Disposable Income 1

Rural households 0.9 0.7 0.8 0.4 0.1 0.2 0.4 0.3 0.2 0.2
Urban households 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6
   Informal 1.3 1.9 1.5 0.9 1.1 1.5 1.4 1.2 1.1 1.3
   Formal unskilled 1.6 0.8 1.4 2.0 1.7 1.3 1.4 1.7 1.7 1.5
   Formal skilled -0.7 -1.2 -0.9 -0.6 -0.7 -0.9 -0.9 -0.7 -0.7 -0.8
   Capitalists and rentiers -1.7 -2.8 -1.7 -0.7 -0.9 -1.4 -1.1 -0.5 -0.4 -0.4

Real Consumption 1

Rural households 0.9 0.7 0.8 0.4 0.1 0.2 0.4 0.3 0.2 0.2
Urban households -0.6 -0.3 -0.3 -0.8 -1.0 -0.7 -0.6 -0.7 -0.8 -0.8
   Informal 1.3 1.9 1.5 0.9 1.1 1.5 1.4 1.2 1.1 1.3
   Formal unskilled 1.6 0.8 1.4 2.0 1.7 1.3 1.4 1.7 1.7 1.5
   Formal skilled -0.7 -1.2 -0.9 -0.6 -0.7 -0.9 -0.9 -0.7 -0.7 -0.8
   Capitalists and rentiers -11.5 -9.4 -8.8 -12.0 -13.3 -11.5 -10.1 -10.5 -11.0 -10.5

Household Size 1

Rural households 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Urban households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Informal 0.0 -0.2 0.0 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.4
   Formal unskilled 0.0 0.6 0.0 0.4 1.2 1.2 0.8 0.7 1.0 1.1
   Formal skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Capitalists and rentiers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Poverty and Distributional Indicators
Consumption-based
Poverty Line 1

   Rural 0.5 0.6 0.5 0.3 0.3 0.4 0.4 0.3 0.3 0.3
   Urban 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2

Poverty Headcount
   Rural households -0.5 -0.4 -0.6 -0.3 0.0 -0.1 -0.2 -0.1 -0.1 0.0
   Urban households -0.6 -0.6 -0.5 -0.4 -0.4 -0.5 -0.4 -0.5 -0.4 -0.3
      Informal -0.6 -0.9 -0.7 -0.5 -0.7 -0.9 -0.7 -0.6 -0.7 -0.7
      Formal unskilled -1.2 0.0 -1.0 -0.7 -0.1 0.0 -0.1 -0.4 -0.1 0.0
      Formal skilled 0.0 0.0 0.6 0.4 0.2 0.0 0.2 0.0 0.2 1.0
      Capitalists and rentiers 0.7 0.7 0.7 0.7 0.7 0.7 0.0 0.0 0.0 0.0
    Economy -0.6 -0.5 -0.5 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.2

Poverty Gap
   Rural households -0.3 -0.2 -0.2 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0
   Urban households -0.3 -0.4 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
      Informal -0.4 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5
      Formal unskilled -0.4 0.0 -0.3 -0.4 -0.1 0.0 -0.1 -0.2 -0.2 -0.1
      Formal skilled 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1
    Economy -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

Distributional Indicators 2

   Gini coefficient -2.0 -1.7 -1.6 -2.1 -2.3 -2.0 -1.8 -1.9 -1.9 -1.9
   Theil index -1.1 -1.0 -0.9 -1.2 -1.4 -1.2 -1.1 -1.2 -1.3 -1.3

Poverty and Distributional Indicators
Income-based
Poverty Line 1

   Rural 0.5 0.6 0.5 0.3 0.3 0.4 0.4 0.3 0.3 0.3
   Urban 0.3 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2

Poverty Headcount
   Rural households -0.5 -0.4 -0.4 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
   Urban households -0.7 -0.9 -0.7 -0.6 -0.7 -0.8 -0.7 -0.6 -0.7 -0.8
      Informal -1.0 -1.6 -1.1 -0.8 -1.1 -1.3 -1.2 -1.1 -1.1 -1.2
      Formal unskilled -0.4 0.0 -0.4 -0.4 0.0 0.0 0.0 0.0 -0.1 -0.3
      Formal skilled 0.2 0.6 0.2 0.2 0.0 0.0 0.2 0.4 0.0 0.4
      Capitalists and rentiers 0.0 0.7 0.7 0.0 0.0 0.7 0.7 0.7 0.0 0.0
    Economy -0.6 -0.7 -0.6 -0.5 -0.5 -0.6 -0.5 -0.5 -0.5 -0.6

Poverty Gap
   Rural households -0.3 -0.2 -0.2 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0
   Urban households -0.3 -0.4 -0.3 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
      Informal -0.4 -0.6 -0.4 -0.3 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5
      Formal unskilled -0.3 0.0 -0.2 -0.3 -0.1 0.0 -0.1 -0.2 -0.1 -0.1
      Formal skilled 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0
    Economy -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

Distributional Indicators 2

   Gini coefficient -0.5 -0.7 -0.5 -0.3 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
   Theil index -0.3 -0.4 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1

1 Percentage deviations from baseline.  2 Gini Coefficients and Theil Indices measure between-group inequality.

Table 3.4

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Non Revenue Neutral
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Price, Poverty and Distributional Indicators



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.0 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
    Gross domestic product 0.2 -0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
    Imports of goods and NFS -0.8 -1.5 -1.1 -1.0 -1.1 -1.2 -1.1 -1.1 -1.1 -1.1
Total expenditure 0.0 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
Total consumption -0.2 -0.3 -0.4 -0.5 -0.6 -0.5 -0.5 -0.5 -0.5 -0.5
    Private consumption -0.3 -0.4 -0.5 -0.6 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6
    Public consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total investment -0.6 -2.0 -0.9 -0.4 -0.7 -0.8 -0.8 -0.7 -0.8 -0.8
    Private investment -0.8 -2.7 -1.2 -0.5 -0.9 -1.1 -1.0 -1.0 -1.0 -1.0
    Public investment -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.2
Exports of goods and NFS 1.4 1.5 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.2

External Sector (% of GDP)1

Current account 0.5 0.6 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.7
    Exports of goods and NFS 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
    Imports of goods and NFS -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
    Factor services 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2
Capital account -0.5 -0.6 -0.5 -0.5 -0.6 -0.6 -0.6 -0.6 -0.6 -0.7
    Private borrowing -0.5 -0.6 -0.5 -0.5 -0.6 -0.6 -0.6 -0.6 -0.6 -0.7
    Public borrowing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Government Sector (% of GDP)1

Total revenue 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Direct taxes -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Indirect taxes 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Total expenditure -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Investment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Transfers to households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign interest payments 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Domestic borrowing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Labor Market
Nominal wages
    Agricultural sector 0.9 0.3 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
    Informal sector 0.7 1.1 0.9 0.9 1.0 1.0 0.9 0.9 0.9 0.9
    Private formal sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled -1.7 -2.4 -2.0 -1.8 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment
    Agricultural sector 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Informal sector 0.0 -0.3 -0.2 -0.3 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4
    Private formal sector
        Unskilled 3.1 2.1 2.7 2.9 2.7 2.7 2.8 2.8 2.8 2.8
        Skilled -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Labor supply (urban formal sector)
    Unskilled 0.0 0.9 0.8 1.1 1.3 1.3 1.3 1.3 1.4 1.4
    Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unemployment rate (urban formal sector) 1

    Unskilled -2.0 -0.5 -1.1 -0.9 -0.6 -0.6 -0.7 -0.6 -0.6 -0.6
    Skilled 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0.0 -1.1 -0.2 -0.2 0.0 0.2 0.2 0.1 0.2 0.2
    Expected formal-informal (% of informal wage) 0.0 2.5 -0.3 0.8 0.6 0.0 0.0 0.1 0.1 0.1
Migration 1

    Rural-urban (% of urban labor supply) 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Formal-informal (% of formal urban labor supply) 0.00 0.91 -0.12 0.30 0.22 -0.01 -0.02 0.03 0.04 0.02

Memorandum items 2

GDP at market prices 0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 -0.1
Value added at factor cost 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
   Value added in rural sector 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Value added in urban informal sector 0.0 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
   Value added in urban formal sector 0.6 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3
Private Consumption -0.4 -0.5 -0.6 -0.8 -0.8 -0.7 -0.7 -0.7 -0.7 -0.7
Private Investment -0.5 -2.4 -0.9 -0.2 -0.6 -0.8 -0.7 -0.7 -0.8 -0.8
Disposable income 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Capitalists and rentiers savings rate 1 5.0 3.8 5.2 6.3 6.1 5.9 6.0 6.1 6.1 6.1

1 Absolute deviations from baseline.  2 In real terms.

Table 3.5

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Sales Tax Revenue Neutral
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results



Level 1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate
Rural CPI 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Urban CPI 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Unskilled 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Real exchange rate 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Value Added Prices
Rural agriculture 0.9 0.3 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Urban private informal 0.7 1.1 0.9 0.8 0.9 0.9 0.9 0.9 0.8 0.8
Urban private formal -1.4 -2.0 -1.6 -1.4 -1.5 -1.6 -1.5 -1.5 -1.5 -1.5
Urban public 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Real Disposable Income 1

Rural households 0.6 0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
Urban households 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
   Informal 0.5 0.6 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4
   Formal unskilled 1.5 1.0 1.4 1.5 1.4 1.4 1.4 1.4 1.4 1.4
   Formal skilled -0.8 -1.1 -0.9 -0.9 -0.9 -1.0 -0.9 -0.9 -0.9 -0.9
   Capitalists and rentiers -2.0 -2.7 -1.9 -1.5 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6

Real Consumption 1

Rural households 0.6 0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
Urban households -0.7 -0.7 -0.8 -0.9 -0.9 -0.9 -0.9 -0.9 -0.9 -0.9
   Informal 0.5 0.6 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4
   Formal unskilled 1.5 1.0 1.4 1.5 1.4 1.4 1.4 1.4 1.4 1.4
   Formal skilled -0.8 -1.1 -0.9 -0.9 -0.9 -1.0 -0.9 -0.9 -0.9 -0.9
   Capitalists and rentiers -8.6 -7.6 -8.7 -9.7 -9.2 -8.7 -8.5 -8.3 -8.0 -7.7

Household Size 1

Rural households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Urban households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Informal 0.0 -0.3 -0.2 -0.3 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4
   Formal unskilled 0.0 0.9 0.8 1.1 1.3 1.3 1.3 1.3 1.4 1.4
   Formal skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Capitalists and rentiers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Poverty and Distributional Indicators
Consumption-based
Poverty Line 1

   Rural 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
   Urban 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Poverty Headcount
   Rural households 49.0 -0.3 -0.1 -0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1
   Urban households 38.0 -0.4 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 0.0
      Informal 46.4 -0.3 -0.4 -0.3 -0.4 -0.4 -0.4 -0.3 -0.3 -0.3 -0.2
      Formal unskilled 38.0 -1.2 0.0 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
      Formal skilled 10.7 0.0 0.0 0.6 0.4 0.2 0.0 0.2 0.2 0.2 1.0
      Capitalists and rentiers 1.3 0.7 0.7 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0
    Economy 41.1 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.0

Poverty Gap
   Rural households 20.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Urban households 15.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
      Informal 19.3 -0.2 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
      Formal unskilled 14.0 -0.3 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
      Formal skilled 2.9 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Economy 16.6 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Distributional Indicators 2

   Gini coefficient 21.0 -1.4 -1.2 -1.4 -1.6 -1.5 -1.4 -1.4 -1.4 -1.3 -1.3
   Theil index 5.7 -0.8 -0.7 -0.8 -0.9 -0.9 -0.9 -0.9 -0.9 -0.9 -0.9

Poverty and Distributional Indicators
Income-based
Poverty Line 1

   Rural 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
   Urban 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Poverty Headcount
   Rural households 48.8 -0.4 0.0 -0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
   Urban households 34.5 -0.4 -0.3 -0.4 -0.4 -0.4 -0.4 -0.4 -0.3 -0.3 -0.2
      Informal 43.3 -0.6 -0.7 -0.6 -0.7 -0.7 -0.6 -0.7 -0.7 -0.4 -0.4
      Formal unskilled 32.5 -0.4 0.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
      Formal skilled 6.0 0.2 0.6 0.0 0.2 0.0 0.0 0.2 0.6 0.0 0.4
      Capitalists and rentiers 4.0 0.0 0.7 0.7 0.0 0.0 0.7 0.7 0.7 0.7 0.0
    Economy 38.5 -0.4 -0.2 -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.1

Poverty Gap
   Rural households 19.8 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Urban households 13.7 -0.1 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
      Informal 17.4 -0.2 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
      Formal unskilled 13.1 -0.3 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
      Formal skilled 1.6 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
      Capitalists and rentiers 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0
    Economy 15.4 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Distributional Indicators 2

   Gini coefficient 23.5 -0.4 -0.5 -0.4 -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2
   Theil index 7.1 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1

1 Percentage deviations from baseline.  2 Gini Coefficients and Theil Indices measure between-group inequality.

Table 3.6

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Sales Tax Revenue Neutral
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Price, Poverty and Distributional Indicators



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.1 -0.2 0.0 0.1 0.0 -0.1 -0.1 0.0 0.0 -0.1
    Gross domestic product 0.3 0.0 0.1 0.2 0.1 0.0 0.1 0.1 0.1 0.0
    Imports of goods and NFS -0.6 -1.4 -0.9 -0.4 -0.7 -1.0 -0.9 -0.7 -0.7 -0.8
Total expenditure 0.1 -0.2 0.0 0.1 0.0 -0.1 -0.1 0.0 0.0 -0.1
Total consumption 0.0 0.3 0.2 -0.3 -0.4 -0.2 -0.1 -0.2 -0.3 -0.2
    Private consumption 0.0 0.3 0.2 -0.3 -0.5 -0.2 -0.1 -0.2 -0.3 -0.3
    Public consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total investment -0.8 -3.6 -2.1 0.3 -0.1 -1.5 -1.6 -0.7 -0.5 -1.0
    Private investment -0.9 -4.8 -2.7 0.6 0.1 -1.9 -2.0 -0.8 -0.5 -1.2
    Public investment -0.6 -0.9 -0.6 -0.4 -0.5 -0.7 -0.6 -0.5 -0.5 -0.6
Exports of goods and NFS 1.4 1.5 1.3 1.2 1.3 1.3 1.3 1.2 1.2 1.3

External Sector (% of GDP)1

Current account 0.4 0.6 0.5 0.4 0.5 0.6 0.6 0.5 0.5 0.6
    Exports of goods and NFS 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3
    Imports of goods and NFS -0.1 -0.3 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.2
    Factor services 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2
Capital account -0.4 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.5 -0.6
    Private borrowing -0.4 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.5 -0.6
    Public borrowing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Government Sector (% of GDP)1

Total revenue -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Direct taxes 0.3 0.4 0.3 0.3 0.3 0.4 0.4 0.3 0.3 0.3
    Indirect taxes -0.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.4 -0.3 -0.3 -0.3
Total expenditure -0.1 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.1 -0.1 0.0
    Consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Investment -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Transfers to households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign interest payments 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total financing 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Foreign financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Domestic borrowing 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Labor Market
Nominal wages
    Agricultural sector 1.4 1.2 1.1 0.6 0.3 0.4 0.6 0.5 0.3 0.3
    Informal sector 1.7 2.7 2.0 1.4 1.9 2.3 2.1 1.8 1.8 2.0
    Private formal sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled -1.4 -2.3 -1.8 -1.1 -1.4 -1.8 -1.7 -1.5 -1.5 -1.6
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0
Employment
    Agricultural sector 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Informal sector 0.0 -0.2 -0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.3 -0.4
    Private formal sector
        Unskilled 3.5 2.2 3.1 4.1 3.6 3.0 3.1 3.5 3.6 3.3
        Skilled -0.1 -0.2 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.1 -0.2
    Public sector
        Unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
        Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Labor supply (urban formal sector)
    Unskilled 0.0 0.7 0.1 0.5 1.3 1.3 0.9 0.8 1.1 1.2
    Skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unemployment rate (urban formal sector) 1

    Unskilled -2.3 -0.8 -2.0 -2.2 -1.3 -0.8 -1.3 -1.6 -1.4 -1.1
    Skilled 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0.0 -1.5 -0.9 -1.1 -0.6 -0.1 -0.1 -0.3 -0.3 -0.1
    Expected formal-informal (% of informal wage) 0.0 1.9 -1.6 1.1 2.1 0.1 -1.1 -0.2 0.7 0.3
Migration 1

    Rural-urban (% of urban labor supply) 0.00 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00
    Formal-informal (% of formal urban labor supply) 0.00 0.71 -0.61 0.39 0.77 0.02 -0.39 -0.06 0.24 0.11

Memorandum items 2

GDP at market prices 0.2 0.0 0.1 0.2 0.1 0.0 0.0 0.1 0.1 0.0
Value added at factor cost 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
   Value added in rural sector 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
   Value added in urban informal sector 0.0 -0.2 0.0 -0.1 -0.3 -0.3 -0.2 -0.2 -0.3 -0.3
   Value added in urban formal sector 0.7 0.4 0.4 0.6 0.5 0.4 0.4 0.5 0.5 0.5
Private Consumption -0.3 -0.1 -0.1 -0.6 -0.7 -0.5 -0.4 -0.5 -0.6 -0.6
Private Investment -0.3 -4.0 -2.1 1.1 0.7 -1.2 -1.3 -0.3 0.0 -0.6
Disposable income 0.1 -0.2 0.0 0.1 0.0 -0.1 0.0 0.1 0.1 0.0
Capitalists and rentiers savings rate 1 3.9 -0.5 1.3 5.8 6.1 3.8 3.3 4.7 5.3 4.7

1 Absolute deviations from baseline.  2 In real terms.

Table 3.7

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Income Tax Revenue Neutral
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate
Rural CPI 0.5 0.6 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3
Urban CPI 0.2 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2
    Unskilled 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2
    Skilled 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0
Real exchange rate -0.1 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Value Added Prices
Rural agriculture 1.4 1.2 1.1 0.6 0.3 0.5 0.6 0.5 0.4 0.4
Urban private informal 1.7 2.7 1.9 1.4 1.8 2.2 2.0 1.7 1.8 1.9
Urban private formal -1.1 -2.0 -1.3 -0.7 -0.9 -1.4 -1.3 -1.0 -1.0 -1.1
Urban public 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Real Disposable Income 1

Rural households 0.4 0.0 0.2 0.0 -0.3 -0.4 -0.2 -0.2 -0.3 -0.3
Urban households 0.0 -0.3 -0.1 0.2 0.1 0.0 0.0 0.1 0.2 0.1
   Informal 1.2 1.9 1.4 0.9 1.1 1.4 1.4 1.2 1.1 1.2
   Formal unskilled 1.4 0.5 1.2 1.8 1.5 1.1 1.2 1.5 1.5 1.4
   Formal skilled -1.7 -2.7 -2.1 -1.4 -1.7 -2.1 -2.0 -1.8 -1.7 -1.9
   Capitalists and rentiers -2.9 -4.7 -3.2 -1.8 -2.2 -2.9 -2.6 -1.9 -1.7 -1.9

Real Consumption 1

Rural households 0.4 0.0 0.2 0.0 -0.3 -0.4 -0.2 -0.2 -0.3 -0.3
Urban households -0.5 -0.1 -0.2 -0.7 -0.8 -0.5 -0.4 -0.6 -0.6 -0.6
   Informal 1.2 1.9 1.4 0.9 1.1 1.4 1.4 1.2 1.1 1.2
   Formal unskilled 1.4 0.5 1.2 1.8 1.5 1.1 1.2 1.5 1.5 1.4
   Formal skilled -1.7 -2.7 -2.1 -1.4 -1.7 -2.1 -2.0 -1.8 -1.7 -1.9
   Capitalists and rentiers -8.0 -4.1 -4.9 -9.2 -9.9 -7.6 -6.6 -7.5 -8.0 -7.3

Household Size 1

Rural households 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Urban households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Informal 0.0 -0.2 -0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.3 -0.4
   Formal unskilled 0.0 0.7 0.1 0.5 1.3 1.3 0.9 0.8 1.1 1.2
   Formal skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Capitalists and rentiers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Poverty and Distributional Indicators
Consumption-based
Poverty Line 1

   Rural 0.5 0.6 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3
   Urban 0.2 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2

Poverty headcount
   Rural households -0.2 0.0 -0.1 0.0 0.2 0.2 0.1 0.1 0.1 0.2
   Urban households -0.5 -0.4 -0.4 -0.3 -0.4 -0.4 -0.4 -0.3 -0.4 -0.3
      Informal -0.6 -0.9 -0.7 -0.5 -0.7 -0.8 -0.7 -0.6 -0.7 -0.7
      Formal unskilled -1.0 0.1 -0.7 -0.6 -0.1 0.1 -0.1 -0.3 0.0 0.0
      Formal skilled 0.4 1.0 0.6 0.6 0.2 0.2 0.2 0.8 0.4 1.2
      Capitalists and rentiers 0.7 0.7 0.7 0.7 0.7 0.0 0.0 0.0 0.0 0.0
    Economy -0.4 -0.3 -0.3 -0.2 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1

Poverty Gap
   Rural households -0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
   Urban households -0.3 -0.4 -0.3 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
      Informal -0.4 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5
      Formal unskilled -0.3 0.1 -0.2 -0.3 -0.1 0.1 -0.1 -0.1 -0.1 0.0
      Formal skilled 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2
      Capitalists and rentiers 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Economy -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

Distributional Indicators 2

   Gini coefficient -1.4 -0.8 -1.0 -1.6 -1.7 -1.3 -1.2 -1.3 -1.4 -1.3
   Theil index -0.8 -0.5 -0.5 -0.9 -1.0 -0.8 -0.7 -0.9 -0.9 -0.9

Poverty and Distributional Indicators
Income-based
Poverty Line 1

   Rural 0.5 0.6 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3
   Urban 0.2 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2

Poverty Headcount
   Rural households -0.3 0.1 -0.1 0.1 0.3 0.3 0.2 0.1 0.2 0.2
   Urban households -0.6 -0.9 -0.6 -0.6 -0.6 -0.7 -0.6 -0.5 -0.7 -0.6
      Informal -1.0 -1.6 -1.1 -0.8 -1.1 -1.3 -1.2 -1.1 -1.1 -1.2
      Formal unskilled -0.4 0.0 -0.3 -0.4 0.0 0.0 0.0 0.0 -0.1 -0.1
      Formal skilled 0.8 0.8 0.4 0.2 0.6 0.8 1.0 1.0 0.0 1.0
      Capitalists and rentiers 0.0 0.7 0.7 0.0 0.0 0.7 0.7 0.7 0.7 0.7
    Economy -0.5 -0.6 -0.5 -0.4 -0.3 -0.4 -0.4 -0.3 -0.4 -0.4

Poverty Gap
   Rural households -0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
   Urban households -0.3 -0.3 -0.3 -0.2 -0.3 -0.3 -0.3 -0.3 -0.2 -0.3
      Informal -0.4 -0.6 -0.4 -0.3 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5
      Formal unskilled -0.3 0.0 -0.2 -0.2 0.0 0.0 0.0 -0.1 -0.1 0.0
      Formal skilled 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2
      Capitalists and rentiers 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Economy -0.2 -0.2 -0.2 -0.2 -0.1 -0.2 -0.2 -0.2 -0.1 -0.2

Distributional Indicators 2

   Gini coefficient -0.6 -0.9 -0.7 -0.4 -0.5 -0.6 -0.5 -0.4 -0.4 -0.4
   Theil index -0.4 -0.6 -0.4 -0.3 -0.3 -0.4 -0.3 -0.3 -0.2 -0.3

1 Percentage deviations from baseline.  2 Gini Coefficients and Theil Indices measure between-group inequality.

Table 3.8

5 Percent Cut in Unskilled Labor Payroll Tax Rate, Income Tax Revenue Neutral
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Price, Poverty and Distributional Indicators



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Rural Agricultural Sector 1

Urban Informal Sector 2

Urban Formal Sector 3

Urban Public Sector 4

Urban Unskilled Labor 5

Urban Skilled Labor 6

Profits 7

Enterprises 8 PR 3
Rural Agricultural Households 9 PR 1
Urban Informal Households 10 PR 2
Urban Formal Unskilled Households 11

Urban Formal Skilled Households 12

Capitalist Households 13 (1 - chi) * NPR 3
Current Government 14 ER * (FL G - FL G,-1)
Payroll Taxes 15

Employment Subsidies 16

Production Taxes 17

Value Added Taxes 18

Sales Taxes 19

Import Tariffs 20

Enterprise Taxes 21 etx * PR 3

Income Taxes 22

Education Capital 23

Health Capital 24

Infrastructure Capital 25

Private Capital 26 chi * NPR 3 GBAL + ER * (FL G - FL G,-1) ER * (FL 3 - FL 3,-1)
Rest of the World 27 I 3 * ER * FL 3 i G * ER * FL G
1 See Appendix A for a definition of the variables used in this table

stx * PQ * Q
itm * ER * wpm * M

PR

ptx * W * U
es * U

atx * PX * X

W * U

PC * C PC * G

W * S

PK * ZG PK * ZP ER * wpe * E

Table A3.11

Mini-IMMPA variables in SAM framework
Accounts

PC * (a j,i * X)

TXR

ER * wpm * M

gamma * TR

itx * YH

sr * (1 - itx) * YH

PK * ZG

W * U W * S

vtx * PV * V



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Rural Agricultural Sector 1 18.0 7.0 46.0 0.8 20.5 24.2 6.0 5.6 2.8 8.4 139.2

Urban Informal Sector 2 20.4 105.0 82.8 3.2 25.1 63.1 18.5 22.9 9.1 350.0

Urban Formal Sector 3 14.4 91.0 202.4 8.4 15.7 30.7 18.9 32.1 15.5 10.8 10.8 14.7 71.3 98.8 635.5

Urban Public Sector 4 1.2 53.8 55.0

Urban Unskilled Labor 5 52.8 109.2 26.5 9.8 198.3

Urban Skilled Labor 6 37.0 32.8 69.8

Profits 7 13.2 27.3 66.1 106.6

Enterprises 8 66.1 66.1

Rural Households 9 52.8 13.2 5.1 71.1

Urban Informal Households 10 109.2 27.3 0.0 136.5

Urban Formal Unskilled Households 11 36.3 14.9 51.2

Urban Formal Skilled Households 12 69.8 13.7 83.5

Capitalist Households 13 41.1 3.2 44.3

Current Government 14 5.3 -0.9 10.5 4.8 58.0 39.2 5.0 17.4 0 139.3

Payroll Taxes 15 5.3 5.3

Employment Subsidies 16 -0.9 -0.9

Production Taxes 17 10.5 10.5

Value Added Taxes 18 4.8 4.8

Sales Taxes 19 58.0 58.0

Import Tariffs 20 12.0 27.2 39.2

Enterprise Taxes 21 5.0 5.0

Income Taxes 22 2.8 0.0 1.1 8.0 5.5 17.4

Education Capital 23 10.8 10.8

Health Capital 24 10.8 10.8

Infrastructure Capital 25 14.7 14.7

Private Capital 26 12.5 7.1 18.5 6.8 15.0 11.5 0 0 71.3

Rest of the World 27 7.2 80.3 7.5 12.2 107.2

TOTAL 28 139.2 350.0 635.5 55.0 198.3 69.8 106.6 66.1 71.1 136.5 51.2 83.5 44.3 139.3 5.3 -0.9 10.5 4.8 58.0 39.2 5.0 17.4 10.8 10.8 14.7 71.3 107.2

Accounts
Mini-IMMPA data in SAM framework

Table A3.2 



Figure 3.1
Developing Countries: Informal Sector Size and Tax Revenue

(averages for various years)
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Figure 3.2
Developing Countries: Informal Sector Size and Poverty

(averages, in percent)
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Source:  World Bank and International Labor Organization.
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 Figure 3.3 
Mini-IMMPA: Production Structure and the Labor Market
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 Figure 3.4.  Mini-IMMPA: Analytical Structure
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Figure 3.5
Mini-IMMPA: Initial Distribution of Income, Based on Log-Normal Approximation 

(obs denotes the number of households in each group)
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Chapter 4

Unemployment and Labor
Market Policies in Morocco

Pierre-Richard Agénor and Karim El Aynaoui

The Moroccan economy grew at a yearly average rate of 3.5 percent during
the period 1983-92 and 3.1 percent during 1993-2001, despite a high degree
of output volatility (particularly in the agricultural sector). However, rapid
population growth limited income gains in per capita terms to yearly averages
of only 1.4 percent during the 1980s and to negligible rates during the 1990s.
Moreover, the sharp increase in the labor force induced by greater participation
rates (at about 2.5 percent per annum during the past two decades), combined
with low output growth rates, led to high rates of unemployment in urban areas
and underemployment in the rural sector (see Figure 4.1).
Concerns over the insufficient pace of job creation has led many observers

to recommend the implementation of a series of structural reforms aimed at
accelerating the rate of economic growth. Of particular interest in this context
has been the potential impact of various kinds of labor market reforms on em-
ployment and resource allocation. The purpose of this chapter is to develop a
quantitative macroeconomic framework that can be used to analyze the impact
of various types of labor market reforms on employment, wages, and economic
growth in Morocco. Our point of departure is that a key condition for the de-
sign of growth-enhancing policies is a proper understanding of the functioning
of the labor market, particularly in the urban sector. Indeed, it has long been
recognized that the labor market is a key determinant of individual welfare in
developing countries. It has a direct influence on household resources, because
the poor derive the majority of their monetary income from selling their work
force. In addition, the labor market is an important channel in the transmission
process of exogenous shocks and adjustment policies–both macroeconomic and
structural–on economic activity, employment, relative prices, and resource al-
location. For instance, labor market segmentation plays a key role in shaping

1
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the effects of labor market reforms on resource allocation. Indeed, in the pres-
ence of a low degree of worker mobility, a segmented labor market contributes
to persistent wage differentials that may hinder the resource allocation indis-
pensable to cope with external and policy-induced shocks. In addition to labor
market segmentation and imperfect labor mobility, it is important to account
for the heterogeneity of the labor force and the specific nature of wage formation
within sectors. These considerations apply most significantly to the urban la-
bor market, given that the rural labor market in developing countries functions
more like a competitive market.
The remainder of the chapter is organized as follows. Section II provides an

overview of the Moroccan labor market. It also explains the main constraints
affecting the labor market, and identifies some of the challenges that Morocco
will continue to face in the coming years. Section III presents a quantitative
framework to analyze the effects of various labor market reforms on growth,
employment, and wages. The framework developed in this chapter is based on
the IMMPA model described in Chapters 3, 5 and 6.1 However, the version
developed here differs in several ways from those described in these chapters,
in order to reflect the country’s institutional specificities and the type of policy
issues that we want to address. First, we allow for open unskilled urban un-
employment, by introducing a Harris-Todaro type mechanism to determine the
supply of unskilled labor in the formal sector. This extension is very impor-
tant for Morocco, where unskilled unemployment accounts for a large fraction
of total open unemployment. Second, we use a monopoly union approach to de-
termine skilled workers’ wage in the private formal sector that accounts for the
effect of firing costs, open unemployment, and a signaling role of public sector
wages on the union’s target wage. This setup leads to a wage equation in which
there is a level effect of unemployment on wages, as predicted by various forms
of efficiency wage theories (such as those emphasizing the wage-productivity
link or turnover costs, a bargaining framework between firms and a centralized
trade union, or a negative effect of unemployment on workers’ reservation wage).
Third, we assume that nominal wages are fully flexible in both the traded and
nontraded agricultural sector and adjust continuously to equilibrate the supply
and demand for labor in the rural labor market. Fourth, wages in the public
sector are treated as exogenous and we assume that there exists a non-pecuniary
benefit (in terms of, say, increased job security) that leads to zero turnover for
that category of workers–even in the presence of higher wages for that category
of labor in the private sector. Fifth, in order to analyze the impact of changes
in the taxation of firms’ wage bill on employment, we introduce payroll taxa-
tion on the use of both skilled and unskilled labor in the private urban formal
sector. The extent to which high payroll taxes have tended to discourage the
demand for labor (particularly unskilled labor) has been an important policy
issue in Morocco. Our framework allows us to consider the general implications

1Various computable general equilibrium (CGE) models have been built for Morocco in
the recent past; these include Cogneau and Tapinos (1995), Lofgren (1999), and Rutherford,
Rustrom, and Tarr (1994). None of these models, however, addresses the set of issues discussed
in this paper.
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of changes in these taxes, and the various channels through which they affect
employment, as well as possible complementarities between labor market poli-
cies and tax reform. Finally, we account for congestion effects associated with
the use of public sector capital in the urban sector.
Section IV presents simulation experiments focusing on a cut in the minimum

wage and a reduction in payroll taxation on unskilled labor. In both cases,
we focus on the behavior of wages across sectors, the demand for labor, and
unemployment. Section V summarizes the main results of the analysis. We
highlight, in particular, the need to extend the set of policy simulations to
consider the impact of various “closure rules” for the government budget (that
is, offsetting changes in taxes), reductions in firing costs, public sector layoffs
(possibly coupled with an increase in employment subsidies to private, formal
sector firms), changes in bargaining strength between unions and employers,
and the effects of changes in the composition of public expenditure (that is,
the allocation between investment in infrastructure, education, and health) on
growth and employment.

4.1 The Labor Market in Morocco

This section presents an overview of the labor market in Morocco. First, we
present its basic structural features and the degree of segmentation, with a focus
on the role of the informal sector. Second, we examine the overall composition of
the labor force (including public employment), the structure of unemployment,
and the returns to education. Third, we review regulatory and institutional
characteristics of the labor market, including minimum wage legislation, hiring
and firing restrictions, nonwage labor costs, and the role of trade unions. Fourth,
we examine some of the evidence on wage flexibility. Fifth, we discuss factors
affecting domestic and international labor migration. Finally, we highlight some
of the constraints and challenges that the labor market poses to policymakers
in Morocco.

4.1.1 Basic Structure

The urban labor market in developing economies is generally well described as
consisting of two sectors, a formal and an informal one, with distinct function-
ing modes. The segmentation hypothesis has important implications for the
functioning of the labor market. For instance, high pay formal sector jobs are
often rationed and, despite an excess supply of labor in the low pay informal
sector, wages do not adjust. Note that many studies have also suggested that
the two segments are highly heterogeneous–in the nature of occupations, in
the production mode, in the sources of income, and so on. The view that the
informal sector is competitive has received mixed support from the empirical
evidence. In fact, in some countries many activities classified in the informal
sector present barriers to entry. For instance, access can be conditioned by cus-
toms practices and relatively strict unwritten rules. This appears to be the case
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for many crafting activities in Morocco.
Despite the lack of comprehensive micro-level data on enterprises at the na-

tional level, the common view of Morocco’s urban labor market is that of a
dual segmented market. Within this framework, there have been attempts to
measure the respective size of the two segments. For instance, the civil ser-
vants (central government and local governments), workers in public enterprises
and those covered by the social security scheme (CNSS) constitute the formal
sector. The informal sector corresponds then to the residual.2 Other studies
have shown that the Moroccan urban labor market is highly segmented, and
that its functioning is far from competitive.3 Non-compensating wage differen-
tials between workers with similar productive endowments are pervasive: higher
gains are frequently observed when workers (even unskilled ones) are located in
particular segments. In fact, despite the existence of excess labor supply, wages
in the formal sector do not adjust, and the informal sector is not absorbing all
the job seekers. Within this context of restricted labor mobility and specific
participation dynamics, the sector of occupation is a key determinant of an in-
dividual’s remuneration and standard of living. Moreover, surveys show that
private firms are willing to pay a premium–as suggested by efficiency wage
theories–to secure workers’ commitment.

4.1.2 Employment, Unemployment, and the Returns to
Education

The first part of our review of the characteristics of the labor market in Morocco
focuses on the sectoral distribution of the workforce, the structure of public
employment, the composition of unemployment, and the returns to education.

Sectoral Distribution of the Workforce

In Morocco, a sizable share of the workforce (around 55 percent in 2000) remains
employed in the agricultural sector. This proportion is quite high compared
to around 35 percent for lower middle-income countries. At the same time,
women still account for only 22 percent of the total urban workforce. Data on
the occupational distribution of the workforce in urban areas show that wage
employment is dominant, followed by self-employment. Panel 6 in Figure 4.3
displays the distribution of the workforce by occupational status for 2000. It
shows that wage earners accounted for about 61 percent of total employment,
and self employment for about 24 percent. Most of the wage earners are em-
ployed in the private urban sector, though public sector employment (central
government, local communities, public enterprises) also accounts for a large
proportion (around 19.5 percent). The rest of the workers are non remunerated
aid-families, apprentices, employers or home workers. The average educational

2See, for instance, Belghazi (1998) and Touhami (2003).
3Empirical tests by El Aynaoui (1998) confirm the prevalence of the segmentation hypoth-

esis.
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level of the work force is rather low, with 55 percent not holding any degree in
2000.
The evidence for developing countries in general suggests that contractions

of available opportunities in salaried occupations tend to drive workers toward
self employment. In Morocco, the data seem also to suggest that the share of
self employment in total urban employment tends to rise when wage employ-
ment decreases. However, during the 1990s (a decade marked by a weak growth
performance, as noted earlier), self employment did not significantly increase,
remaining at around 24 percent of total employment. Although some observers
have argued that the urban labor market in Morocco has undergone a process
of “informalization”, this argument is debatable. If we simply define “informal-
ization” as a reduction in the share of wage employment in total employment, it
is not obvious that there has been a growing informalization of the urban labor
market. Indeed, even if there are marked fluctuations on a yearly basis, wage
employment is by far the major type of occupation in Morocco. Its share has
not dramatically decreased over the 1990s. The lowest value is 59.3 percent of
the total workforce in 1993 (see Panel 5, Figure 4.3).

Public Sector Employment

The public sector (central government, municipalities, and public enterprises)
plays an important role in Morocco. It represented around 18 percent of Mo-
rocco’s GDP in 2000. With about 635,000 employees (central government ex-
cluding the military, and employees of municipalities), equivalent to 15 percent
of total urban employment–or 19.5 percent if we add public enterprises. As
a result, wage policy in the public sector has important consequences on the
functioning of the labor market. A recent study by the World Bank (2002)
found that monetary compensation are 8 percent higher in the public sector
than in the private sector. If we were to include non-pecuniary compensation,
such as job security, a generous pensions fund, and a higher shirking rate, then
the divergence between private and public sector wages would be even larger.
Using the living standard measurement survey for 1998-99 to assess the value
of such non-pecuniary compensation suggests that these features are on average
equivalent to 60-100 percent of the monetary remuneration. This implies that
for a corresponding nominal remuneration, a civil servant will get a global wage
between 1.5 and two times higher than what he would obtain in the private
sector. This outcome may explain the significant queues for employment in the
public sector, particularly by skilled workers.

Unemployment

As in many developing countries, in Morocco open unemployment is essentially
an urban phenomenon (see Panels 4 and 5, Figure 4.2). In 2000, the urban
unemployment rate stood at 21.4 percent, against 15.8 percent in 1990. This is
equivalent, in 2000, to 1.1 million unemployed out of an active population of 5.4
million. Several facts reveal important tensions on the domestic labor market.
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The youth (15-24 years old) are particularly vulnerable to unemployment in
urban areas, with a rate often well above 30 percent since the early 1990s (see
Panel 4, Figure 4.3). Whereas the unemployment rate for individuals with no
instruction is somewhat low (12.2 percent in 2000) and fluctuates significantly in
conjunction with economic activity, the unemployment rate is persistently high
for individuals with a higher level of education. In 2000, their unemployment
rate was 30.7 percent. Gender differences are also quite striking: in 2000, 26.7
percent of active urban women were unemployed, compared to only 19.9 percent
of the men.
Turning now to the composition of unemployment, the data reveal that the

15-24 year old group and individuals with a higher level of education account
for around 37 percent and more than 18 percent of the number of job seekers,
respectively, in 2000. Individuals with no education represented 8 percent of
the unemployed population that year. Underemployment is pervasive, indicat-
ing that unemployment may well be worse than the data suggest: in 1991, it
affected 20 percent of the urban workforce, and, for the under-25 group, the rate
of underemployment was 34.5 percent. In 1995, this rate was 24.2 percent and
23.3 percent for the 15-24 and the 25-34 year old groups, respectively. Overall,
movements in the unemployment rate are highly correlated with fluctuations
in GDP. For instance, in 1995, a year marked by a severe drought, urban un-
employment reached 22.9 percent, and the strong subsequent recovery in 1996,
in which GDP grew by 12 percent, allowed to reduce it by about 5 percentage
points.
Additional elements reveal several features of urban unemployment in Mo-

rocco. As in many developing countries, the majority (about 54.5 percent) of
the unemployed are first-time job seekers. Among the unemployed, the impact
of long-term unemployment is pervasive: in 2000, around 75 percent of job seek-
ers were searching for a job for more than 12 months. Moreover, the educational
level does not appear to reduce significantly the probability of staying unem-
ployed. Indeed, if we only consider individuals with a higher level of education,
around 85 percent had been searching for a job for over a year. More generally,
in 2000, the average duration of unemployment was 41 months.
An analysis of the job search patterns of the unemployed reveals specific

characteristics. A great majority of the unemployed (about two-thirds) searches
through personal contacts. A targeted study on cohorts of students from voca-
tional institutes also found that personal relations play a crucial role in finding
a job in the private sector (see Montmarquette et al. (1996)). Only 9 per-
cent of the unemployed are using formal strategies (such as written inquiries or
responses to job openings). Hence, personal relations appears to be the most
efficient way to find a job in Morocco. Within a context of tight hiring and
firing regulations (as discussed below), the reliance on personal relations may
also be a way for the employers to minimize, through maximum information on
the candidate, the risks associated with hiring.
What type of jobs are the unemployed favoring? According to available

surveys, more than 80 percent of the unemployed are searching for a salaried
occupation. In fact, only a marginal portion of them is willing to start an in-
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dependent activity. Skilled workers usually prefer to remain unemployed rather
than accept a job in the informal sector (mostly due to the impact of the family
environment on luxury unemployment) or go into self-employment. Thus, the
fact that around 36 percent of the urban poor job seekers are ready to accept
any occupation, against less than 15 percent of their non-poor counterparts, is
a sign of their vulnerability.
In urban areas, the rate of unemployment for the poor is about 50 percent

higher than the overall rate of unemployment. Overall, the insertion on the
labor market is a key determinant of the living standards. The dependency
ratio–calculated as the ratio of the unemployed to the employed members of a
household–is 50 percent higher for poor families. Along the same line, econo-
metric estimates indicate that, ceteris paribus, unemployment significantly in-
creases the probability of being poor (see El Aynaoui (1998)). The link between
labor market functioning and poverty is a strong argument in favor of labor
market reform to address segmentation and unemployment.

Returns to Education

Globally, the few available studies assessing the impact of educational attain-
ments on earnings are showing the usual positive influence. Experience also
shapes the educational returns–there is a quadratic effect. Estimations of
earning functions for wage earners at the national and regional levels indicate
that private marginal returns of investment in education is around 10 percent
per each additional year of education (see Touhami (2003), and Cherkaoui et
al. (2002)). Returns of education are higher for females and in urban areas.
However, the returns of educational achievements are rather different when con-
trolling for the segmentation hypothesis (El Aynaoui (1998)). In fact, an actual
effect is only observed in the formal sector while the private returns of educa-
tion are not significant in the informal sector. This outcome might preclude
investment incentives in human capital, specifically within particular categories
of individual who, as evoked earlier, may not have access to the formal sector.

4.1.3 Regulatory and Institutional Features

Regulatory and institutional features of the labor market in Morocco that are
important for understanding wage and employment formation include the min-
imum wage, hiring and firing regulations, the matching process between supply
and demand for labor, the structure of nonwage labor costs, and the role of
trade unions.

Minimum Wage Regulation

Morocco adopted as early as 1936 a minimum wage legislation that sets different
wages floors for urban and rural labor markets, and for different age categories.
Minimum wages are revised according to a formal price indexation mechanism,
namely as soon as the consumer price index increases by 5 percent. In practice,
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however, revisions are irregular and rather independent of the indexation rule.
In fact, they are usually the outcome of political and discretionary decisions, fol-
lowing overwhelming pressure from the trade unions. The few available studies
reveal that the urban minimum wage regulation (which concerns mostly un-
skilled workers) is pretty well enforced in the private formal sector, through an
active role of the administration and the trade unions. According to Benhayoun
et al. (2001), only 13 percent of the wage earners in the private formal sector
are unfairly paid a salary lower than the minimum wage.
During the period 1970-2000, the nominal urban minimum wage has in-

creased by an average of 6 percent a year (see Panels 1 and 4, Figure 4.2). In
real terms, the urban minimum wage fluctuates, though slightly, due to the ad
hoc nature of the revision process. Over the period 1970-2000, the real urban
minimum wage rose on average by around 1.1 percent every year. Over the
1990s only, it has increased by around 1.3 percent, a rate faster than the rate
of growth of labor productivity in the industrial formal private sector. These
increases adversely affected the demand for unskilled labor, and contributed
to a rise in Morocco’s unit labor costs, thereby affecting Morocco’s external
competitiveness.
The urban minimum wage represents 50 percent of the average wage in

the formal private sector and 178 percent of GDP per capita in 2000–a fairly
high level in comparison to other developing countries. Benhayoun and alii
(2001) have found that minimum wage legislation influences, though weakly,
the overall wage structure in the private formal sector. Their study also found
that increases in the minimum wage tend to reduce wage inequality in the
short term, but that this effect is rather limited in the long term due to a
diffusion effect to the whole wage structure. Other estimates at the firm level
in the formal private sector (Mouime (2001)) have found that an increase in the
minimum wage raises the average wage over time. More specifically, the short
and long-term elasticities are lower than one and superior to one, respectively.
Azam (1995) failed to demonstrate empirically that the urban minimum wage
has a direct effect on the level of employment, but concluded that it affects the
level of employment via the wedge between the minimum wage and the average
wage paid in the private formal sector. Benhayoun et al. (2001) also found that
the urban minimum wage has a tendency to deter job creation in the formal
sector. Here, a major source of concern for policymakers is to assess whether the
minimum wage deters formal job creation (particularly for low-skilled workers)
by introducing downward rigidity in real wages. As discussed below, this is an
important issue in assessing the impact of labor market reforms in Morocco.

Hiring and Firing Regulations

Morocco has comprehensive and rather restrictive labor market regulations,
particularly regarding firing procedures for the private sector workforce. There
regulations are well enforced, through an active role of the administration and
the trade unions. For instance, individual layoffs for economic purposes are
prohibited. Moreover, downsizing for economic reasons is subject to prior ap-



Labor Market Policies in Morocco 9

proval by the regional authorities. The only way for an employer to dismiss a
worker is for disciplinary matters. Even then, the law opens the possibility for
a dismissed worker to lodge an appeal before the court which will examine the
employer decision. The procedure is so complicated that firms seek to avoid
it through often costly direct agreements with the laid off worker, not to face
long judicial procedures. In fact, more than in its rigidity, the main flaw of the
current legal framework resides in the unpredictability and inconsistency of the
jurisprudence over time and across space that stem from the important leeway
the law grants to the courts.
This constraining labor market framework hinders labor demand. The judi-

cial practice further strengthens permanent workers’ job security, giving insid-
ers a substantial bargaining power, and leaving outsiders clearly disadvantaged.
Also, the difficulties involved in firing workers, and the potential financial cost
that firing can imply, partly explain why employers are usually reluctant to hire
new workers and why they rely mainly on personal relationships to do so, as
shown by some available studies (CNJA (1995), Montmarquette et al. (1996))
and as noted earlier. Through personal contacts, employers minimize the risk
related to hiring by gathering complete information on the worker. Knowing
the candidate also increases the likelihood that they will be able to exercise
social pressures to negotiate better terms for his/hers eventual firing. Globally,
nonetheless, this legal framework constrains the capacity of enterprises to adapt
to changes in economic activity and relative price incentives, and encourages
temporary contracts. The very nature of these contracts prevents significant
gains in productivity, because they dissuade firms from investing in the human
capital of their workforce.

Institutional Job Matching Processes

Formally, the job matching process is a public monopoly. The country has
recently adopted a set of active labor market policies aimed at improving the
job matching process for young skilled workers. This policy is mainly based on
regional public institutions in charge of improving the matching process between
labor demand and young skilled labor supply, and specific labor tax deductions
favoring their employment. A study by Ibourk and Perelman (1999) shows that
these institutions tend to improve the efficiency of the job matching process,
but that they are limited in their action by the gap between labor demand and
labor supply.

Nonwage Labor Costs

In addition to minimum wage regulation and firing legislation, there are numer-
ous compulsory social contributions that also affect the private labor demand
function. In the private formal industrial sector, besides income taxes,4 non-
wage labor costs represent around 24 percent of the total costs of the labor force.

4 Income tax rates range from 13 percent to 44 percent. Social contributions are deductible
from the tax base.



10 Chapter 4

Hence, for a worker in the private formal sector, there is a substantial wedge
between the gross wage and the net income. According to the current regulatory
framework, employers pay around 18.6 percent of the gross wage to the Social
Security (CNSS) for pension contributions and other social coverages. There is
also a 1.6 percent compulsory tax on the overall wage bill of every enterprise,
exclusively to contribute to the budget of the public vocational training system.
Besides, the employer is responsible for the security of his workers–labor ac-
cident and professional illness–and has to subscribe to a specific insurance to
cover these risks. The cost ranges between 1 and 3 percent of the worker’s total
wage. In addition, the formal private sector often provides medical coverage to
its labor force, because it is not supplied by the Social Security scheme. The
cost of such private health care schemes ranges from 2 to 4 percent of the total
wage. Finally, the compulsory retirement plan provided by the Social Security
has led many firms to subscribe to additional pension plans for their work force.
In general, the cost of these complementary plans is around 12 percent of the
wage. Usually, the costs of health care and retirement plans are shared on an
equal basis by the employer and the worker.
It should be noted that the CNSS does not provide any unemployment com-

pensation. As in most developing countries, no unemployment benefit scheme
exists in Morocco. Replacing the coercive firing regulations and the expensive
severance pay upon dismissal by an unemployment benefit scheme could be a
way to improve the functioning of the urban labor market.

Trade Unions

Morocco has three trade unions with nationwide representations. They derive
most of their power from their tight relationship with the political parties, an
heritage of their intense involvement in the combat for independence. Trade
unions are very active and their bargaining power is quite strong in the public
sector and the private formal sector. In particular, they play an active role in
enforcing the collective conventions existing in specific sectors (banking, trans-
port), as well as the corpus of labor rules in the administration and in public
enterprises. This collective action creates a dual situation where the workers
in any of the unionized sectors are protected whereas those in other sectors are
subject to market forces. Trade unions also contribute to the enforcement of the
firing and minimum wage regulations, as noted earlier. In 2001, trade unions
were able to negotiate a 10 percent increase in the minimum wage and a signifi-
cant boost in remunerations in the public sector, despite low inflation and tight
budget constraints. They have also for many years impeded the adoption of a
new labor code, due to diverging views with private employers on the flexibility
of labor contracts.

4.1.4 Wage Flexibility

Many of the institutional factors reviewed earlier (most importantly minimum
wage regulation, firing regulations, and trade unions with strong bargaining
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power) may hinder real wage flexibility in Morocco. Comprehensive and accu-
rate data on the evolution of real wages across sectors and skill categories over
time are not available. Nevertheless, several sectoral surveys indicate that real
wages are somewhat flexible in the urban labor market. For instance, between
1980 and 1987, data from the Social Security (CNSS) are showing that the real
average wage in the private formal sector decreased by 10 percent. Using various
statistical sources, Morrisson (1991) found that real wages in the industry and
the public sector fell substantially between 1980 and 1986. Over the 1985-89
period, due to a rapid growth of temporary contracts with low remunerations,
real wages fell by 2.5 percent per year in the manufacturing sector and led to
rapid job creation. During the 1990s, real average wages increased in the public
and formal private industrial sectors, by around 1.2 percent and 3.1 percent a
year, respectively, driven by several revisions in the minimum wage and sweeping
wage increases in the civil service.
In Morocco, nominal wages tend to be partially indexed to prices. According

to the econometric calculations performed by Mouime (2001), the short-term
elasticity of the average nominal wage to the consumer price index is 0.85 in the
formal sector.5 The author also found that in the industrial sector the wage-
productivity link is explained by an efficiency wage relationship. Although this
analysis is not differentiated by levels of skills (due to data limitations), one
would expect the relationship to be particularly relevant for skilled workers, thus
introducing a significant degree of downward wage rigidity for that category of
labor in the formal private sector.
The evidence presented here does not imply that there is no relative wage

rigidity across skill categories and/or sectors of employment. This is important
because as discussed below, in the presence of labor market segmentation–an
important feature of the Moroccan urban labor market–relative wage rigidity
across segments and skill categories may explain the persistence of widespread
unemployment.

4.1.5 Domestic and International Labor Migration

Rural-Urban Migration

Significant rural-urban migration flows heightens the high pressures on the ur-
ban labor market. Available estimates indicate that, every year, around 200.000
migrants (in net terms) are entering urban areas, equivalent to around 40 per-
cent of the change in the urban population. It however underlies important
movements from and to cities, as well as international migrations. Among other
factors, a low level of productivity and weak growth outcomes in the agriculture
sector over the last decade is deemed to contribute to this dynamics. Overall,
the rural population is roughly stable (in absolute numbers), whereas its natural
growth rate around 2.6 percent. In fact, the urban population, expanding at
around 3 percent a year, absorbs most of this expansion.

5The Centre Marocain de Conjoncture (2001) obtains similar results for the industrial
sector.
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International Migration

Immigrants from Morocco represent an important share of the foreigners resid-
ing in the European Union. Due to adverse domestic economic conditions and
numerous family and community links, migration flows continue to be important
as shown in recent OECD data. Data are available only for selected countries
and official flows, namely Belgium, France, and Netherlands, which are tradi-
tional destinations for Moroccan international migrants. Over the 1990-1999
period, around 222,000 persons have migrated to these countries, equivalent to
around 25,000 on average every year (see Figure 4.4). Hence, with between 6
and 13 percent of the change in the total domestic labor force (see Figure 4.5),
yearly outflows to the three selected countries somewhat relieved pressure on
the domestic labor market. In addition, the large number of workers abroad
translates into a large amount of remittances, which represent a large fraction
of GDP and income (see Figure 4.6) and provide an important source of foreign
exchange.

4.1.6 Constraints and Challenges

The main constraints operating on the labor market in Morocco, and by impli-
cation the challenges that policymakers would have to take up to substantially
lessen unemployment, can be summarized as follows.

• The population is still growing rapidly. Between 1982 and 1994 (which
corresponds to the latest census available), the Moroccan population grew
by about 2 percent on average per year, compared to 2.6 percent during
the 1971-82 period. This reduction is essentially imputable to a decrease
in the fertility rate (3,28 child per female in 1994). Nevertheless, the
population growth rates remains 40 percent higher than the average for
middle-income countries. Hence, influenced by the joint effects resulting
from the natural growth rate and the rural migration trends, the urban
population expanded by 27.7 percent between 1982 and 1994. In 2001, 56
percent of the population is estimated to live in urban areas. In fact, the
urbanization of the country is a long term tendency contributing to the
labor force growth.

• Labor supply is growing at a sustained rate. Within this environment, and
considering the demographic structure of the Moroccan population, one
of the main challenge in the coming years will be the absorption by the
urban labor market of a sustained flow of workers. The pressure is more
intense when the situation in the agricultural sector, strongly linked to
the climatic situation deteriorates : causing an acceleration in the rural
migrations pace, years of weak production are therefore associated with
a significant growth in the urban labor force. In the course of the last
century, Morocco has experimented, on average, a year of dryness every
three years. This confirms that, if it was needed, a sensitive reduction
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of labor market imbalances can only be outlined on a macroeconomic
perspective (and also demographic measures).

• The potential size of the labor force is significant. Similarly, women consti-
tute a considerable potential labor force. Indeed, if for specific reasons–
education, social status, opportunity cost associated to domestic activi-
ties, and so on–their labor supply remains weak, their participation level
should increase in the future. In addition, even in the hypothesis of a
sustained economic growth, an improvement in the individual perception
about the labor market conditions, could contribute to amplify the entry,
particularly of women, into the market.

• Human capital is weak. The average quality, measured by educational
attainments, of the Moroccan active population remains low compared to
similar countries. The national illiteracy rate stands at 57.7 percent (70
percent for women and 44 percent for men), whereas in urban areas 48.5
percent of the population is illiterate.

As a consequence, in the future, the active population will grow more rapidly
than the overall population: during the 1996-2010 period, projections are show-
ing that the population should increase by 1.6 percent on average per year,
against a conservative estimate of 2.4 percent for the total (urban and rural)
labor force. In addition, during the last decade, job creations concerned es-
sentially temporary occupations with a low productivity, and self-employment
activities. The trends in the urban work force requires such a significant number
of job creations that, in the absence of sustained growth, the persistence of a
substantial rate of urban unemployment is highly probable in the future.
Similarly, weaknesses in educational attainments are worrying, given the

importance of the educational level for growth (as in the case of Southeast Asian
countries). Recent studies on other countries have also shown this crucial role of
human capital accumulation on growth: for instance, an analysis of the effects
of various structural reform implemented in 19 countries in the Latin America
region, over the 1985-95 period, reveals the key role of the educational level of
the work force, which is one of the main determinant of productivity. Therefore,
to boost productivity and achieve higher growth rates, educational level of the
Moroccan work force should be raised significantly. Nevertheless, as suggested
by a recent contribution, the positive influence of human capital accumulation
on growth seems to be closely linked to the degree of external openness of a
country ; an open economy stimulate a more efficient factor allocation positively
affecting the returns of human capital.
A continued effort to improve human capital development is essential for

trade driven growth. Indeed, within a context of growing capital mobility and
technology diffusion, the quality of the human capital stock is a crucial deter-
minant of comparative advantage. It should speed-up growth throughout a rise
in productivity, and allow to attract more foreign direct investment. This is a
key issue because, as a consequence of the progressive implementation by the
European Union (EU) of the Uruguay Round agreement (it implies an erosion
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of the preferential access of Moroccan goods of the EU market), national firms
will face increasing competition from low-wage countries on their essential ex-
port markets. Similarly, in the perspective of the free trade zone with the EU
(by 2010), internal competition will rise.
In the short term, the structural factors evoked in this section jeopardize

a substantial improvement of the situation. Indeed, considering the described
demographic trends, the rural-urban migration flows, and the volatile nature of
growth, it is highly probable that exacerbated tensions will persist on the urban
labor market. It is therefore necessary to implement appropriate policy actions
to cope with this situation.

4.2 A Quantitative Framework

We now present a quantitative framework to analyze the effects of various la-
bor market reforms on growth, employment, and wages in Morocco. As noted
earlier, our framework is based in part on the IMMPA model developed by
Agénor, Izquierdo, and Fofack (2003), and Agénor, Fernandes, Haddad, and
van der Mensbrugghe (2003), suitably modified to reflect the most salient struc-
tural characteristics of the labor market in Morocco. We review the various
building blocks of the model, the structure of which is summarized in Figure
4.7. We consider in turn the production side, employment, the demand side,
external trade, sectoral and aggregate prices, income formation, and the pub-
lic sector. Throughout the discussion, we often use “generic” forms to specify
functional relationships; explicit functional forms, as well as variable names and
definitions, are provided in Appendices A and B.

4.2.1 Production

We begin with a distinction on the production side between rural and urban
sectors. The rural economy is itself divided between a tradable sector, which
consists of a homogeneous good sold abroad and on domestic markets, and a non-
traded goods sector, which produces a (composite) good sold only domestically.
Urban production includes both formal and informal components; in addition,
the formal urban economy is separated between production of private goods
(both traded and nontraded) and a public good.

Rural Production

Land available for each of rural activity is assumed to be in fixed supply and
there is no market to trade property claims on it. Gross output of non-traded
goods, XAN , and exported agricultural goods, XAT , are given by the sum of
value added (VAN and VAT , respectively) and intermediate consumption:

XAN = VAN +XAN

X
i

aiAN , for i = AN,AT, I, P,G (1)
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XAT = VAT +XAT

X
i

aiAT , for i = AN,AT, I, P,G (2)

where the aij are conventionally-defined input-output coefficients (sales from
sector i to sector j) and AN , AT , I, P , G are used in what follows to refer,
respectively, to the nontraded agricultural sector, the traded agricultural sector,
the informal sector, the private urban sector, and the public sector.
Value added in each sector is assumed to be produced with a Cobb-Douglas

(CD) function of land, LAN , and a composite factor, defined as a constant
elasticity of substitution (CES) function that depends on the number of unskilled
rural workers employed (UAN in the non-traded-good sector and UAT in the
traded-good sector) and the economy-wide stock of public physical capital (KG,
which is defined below):

VAN = CD[LANAN , CES(UAN ,KG)], (3)

VAT = CD[LANAT , CES(UAT ,KG)]. (4)

For simplicity, we normalize the area of land allocated to production to unity
in what follows. Given the CD specification, agricultural production exhibits
decreasing returns to scale in the remaining (composite) input. The nontraded
agricultural good is exclusively produced for the domestic market,

XAN = DAN , (5)

whereas production of the rural traded good is allocated to both domestic con-
sumption and exports (see below).

Urban Informal Production

Gross production in the urban informal sector, XI , is given as the sum of value
added, VI , and intermediate consumption:

XI = VI +XI

X
i

aiI , for i = AN,AT, I, P,G (6)

Value added is given as a function of the number of unskilled workers em-
ployed in the informal economy, UI , with decreasing returns to scale:

VI = αXIU
βXI
I , αXI > 0, 0 < βXI < 1. (7)

From (7), the demand for labor in the informal sector can be derived as

Ud
I = βXI(VI/wI), (8)

where wI is the product wage given by wI = WI/PVI , with PVI denoting the
price of value added in the informal sector (defined below).
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Production of public goods and services

Gross production of public goods and services (or public good, for short), XG,
is given by the sum of value added, VG, and intermediate consumption:

XG = VG +XG

X
i

aiG, for i = AN,AT, I, P,G (9)

Value added in the public sector is measured by the government wage bill:

VG = (WUGUG +WSGSG)/PVG. (10)

Employment levels of both categories of workers are treated as exogenous.

Urban Formal Private Production

Private formal production uses as inputs both skilled and unskilled labor, as
well as physical capital. Skilled labor and private physical capital have a higher
degree of complementarity (lower degree of substitution) than physical capital
and unskilled workers. In order to account explicitly for these differences in
the degree of substitutability among inputs, we adopt a nested CES produc-
tion structure. Specifically gross production of the private formal-urban sector,
XP , is taken to be given by the sum of value added, VP , and intermediate
consumption:

XP = VP +XP

X
i

aiP , for i = AN,AT, I, P,G, (11)

where

VP = CES{CES[CES(SP ,KP ), UP ],
KG

(UU + S)dcoP
}, (12)

where dcoP ≥ 0. At the lowest level of equation (12), skilled labor, SP , and
private capital, KP , are combined to form the composite input T2, with a low
elasticity of substitution between them. At the second level, this composite
input is used together with unskilled labor, UP , to form the composite input T1.
The elasticity of substitution between T2 and unskilled workers, UP , is higher
than between SP and KP . The final layer combines T1 and KG/(UU + S), the
ratio of the stock of government capital to the total size of the labor force in the
urban sector, as production inputs. When dcoP = 0, there are no congestion
effects. By contrast, When dcoP > 0, the larger the urban population is, the
more congested public capital is, and the lower is its contribution to private
urban production.
Private firms in the urban formal sector allocate their output to exports,

EP , or the domestic market, DP , according to a production possibility frontier,
defined by a constant elasticity of transformation (CET) function:

XP = CET (EP ,DP ). (13)

As shown later, the ratio EP/DP depends on the relative prices of exported
and domestic goods.
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4.2.2 Wages, Employment, Migration and Skills Acquisi-
tion

Unskilled workers in the economy may be employed either in the rural economy,
UR, or in the urban economy, UU , whereas skilled workers are employed only in
the urban economy. We also assume that skilled workers are not employed in
the informal economy either–perhaps as a result of signaling considerations, as
discussed later.

Rural Wages, Employment, and Internal Migration

The demand for labor in the export sector consistent with profit maximization,
Ud
AT , is given by

Ud
AT =

µ
V
1+

ρXAT
1−ηXAT

AT

1− ηXAT

wAT
· βXAT

α
ρXAT
XAT

¶ 1
1+ρXAT

, where wAT =
WA

PVAT
,

(14)
where WA denotes the nominal wage in the agricultural sector and PVAT the
net output price in the traded agricultural sector (both determined below).
Equation (14) indicates that labor demand in the rural export sector is positively
related to the level of net output, VAT , and negatively related to the effective
product wage in that sector, wAT .
The demand for labor in the nontraded agricultural sector is given by an

equation similar to (14):

Ud
AN =

µ
V
1+

ρXAN
1−ηXAN

AN

1− ηXAN

wAN
· βXAN

α
ρXAN
XAN

¶ 1
1+ρXAN

, where wAN =
WA

PVAN
,

(15)
with again wAN denoting the product wage in that sector.
Nominal wages in agriculture, WA, adjust to clear the labor market. With

UR representing labor supply in agriculture, the equilibrium condition is thus
given by

UR = Ud
AN (VAN ,

WA

PVAN
) + Ud

AT (VAT ,
WA

PVAT
). (16)

The size of the labor force in the rural sector, UR, is predetermined at any
given point in time. Over time, UR grows at the exogenous population growth
rate, gR, net of worker migration to urban areas, MIG:

UR = UR,−1(1 + gR)−MIG. (17)

Following Harris and Todaro (1970), the incentives to migrate are taken to
depend negatively on the ratio of the average expected consumption wage in
rural areas to that prevailing in urban areas. Unskilled workers in the urban
economy may be employed either in the formal sector, in which case they are
paid a minimum wage, WM , or they can enter the informal economy and receive
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the market-determined wage in that sector, WI . When rural workers make the
decision to migrate to urban areas, they are uncertain as to which type of
job they will be able to get, and therefore weigh wages in each sector by the
probability of finding a job in that sector. These probabilities are approximated
by prevailing employment ratios. Finally, potential migrants also consider what
their expected purchasing power in rural and urban areas will be, depending
on whether they stay in the rural sector and consume the “typical” basket of
goods of rural households, or migrate and consume the “typical” urban basket
of goods.
The expected, unskilled urban real wage, EwU , is thus a weighted average

of the minimum wage in the formal sector and the going wage in the informal
sector, deflated by an urban consumption price index, PUU (defined below):

EwU =
θUWM,−1 + (1− θU )WI,−1

PUU,−1
, (18)

where θU is the probability of finding a job in the urban formal sector,
measured by the proportion of unskilled workers in the private formal sector,
relative to the total number of unskilled urban workers looking for a job in the
urban formal sector (net of government employment), in the previous period:

θU =
UP,−1

Us
F,−1 − UG,−1

. (19)

A similar reasoning is used to calculate the expected rural consumption real
wage, EwA. Here the employment probability is equal to unity, because workers
can always find a job at the going wage. Assuming a one-period lag, we thus
have

EwA =
WA,−1
PR,−1

,

where PR is the composite, rural consumption price index (defined below).
The migration function can therefore be specified as

MIG = UR,−1λm

·
σM ln

µ
EwU

EwA

¶¸
+ (1− λm)

UR,−1
UR,−2

MIG−1, (20)

where 0 < λm < 1 measures the speed of adjustment and σM > 0 measures the
elasticity of migration flows with respect to expected wages. This specification
assumes that costs associated with migration or other frictions may delay the
migration process, introducing persistence in migration flows.

Urban Unskilled Wages, Employment, and Unemployment

The public sector employs an exogenous number of unskilled workers, UG, at the
nominal wage rate WUG, whereas the demand for unskilled labor by the formal
private sector is determined by firms’ profit maximization subject to the given
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minimum wage, WM . Both wages are partially indexed to the overall consumer
price index, PLEV :

WUG = ωUG · PLEV indUG , WM = ωM · PLEV indM , (21)

where ωM and ωUG measure real wages in constant terms, and 0 < indUG,
indM ≤ 1. In the simulation exercises reported later, we actually assume that
both wages are fully indexed (indUG = indM = 1).
Labor demand by the formal private sector is determined by firms’ profit

maximization. We assume also that firms pay a payroll tax, at the rate 0 <
ptaxU < 1 for unskilled workers, that is proportional to the wage bill, WMUP .
Unskilled labor demand by the private sector is thus given by

Ud
P = T1

µ
1

(1 + ptaxU )wM

βXP1

α
ρXP1
XP1

¶σXP1
, where wM =

WM

PT1
. (22)

In order to avoid corner solutions, we assume that the wage rate paid to
unskilled labor in the formal urban sector is systematically greater than the real
wage rate paid in the informal sector. Consequently, unskilled urban workers
will first seek employment in the private formal sector. The actual level of
employment in that sector is determined according to equation (22).
We also assume that, as a result of relocation and congestion costs, mobil-

ity of the unskilled labor force between the formal and the informal sectors is
imperfect. Migration flows are determined by expected income opportunities,
along the lines of Harris and Todaro (1970).6 Specifically, the supply of unskilled
workers in the formal sector (including public sector workers), Us

F , is assumed
to change gradually over time as a function of the expected wage differential
across sectors, measured in real terms. Wage and employment prospects are
formed on the basis of prevailing conditions in the labor market. Because there
is no job turnover in the public sector, the expected nominal wage in the formal
economy is equal to the minimum wage weighted by the probability of being
hired in the Private sector. Assuming that hiring in that sector is random, this
probability can be approximated by the ratio of currently employed workers to
those seeking employment at the previous period, Ud

P,−1/(U
s
F,−1 −UG,−1). The

expected nominal wage in the informal economy, WI , is simply the going wage,
because there are no barriers to entry in that sector. Assuming a one-period
lag, changes in the supply of unskilled workers in the formal sector (measured
in proportion of the total urban unskilled labor force) thus evolves over time
according to

∆Us
F

UU,−1
= βF

"
σF ln

Ã
Ud
P,−1

Us
F,−1 − UG,−1

WM,−1
WI,−1

!#
+ (1− βF )

∆Us
F−1

UU,−2
, (23)

6Note that in the present setup the Harris- Todaro framework is used to explain migration
flows between the (urban) informal sector and the (urban) formal sector, rather than migration
between the rural and the urban sectors.
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where βF > 0 denotes the speed of adjustment.7 The rate of unskilled unem-
ployment in the formal sector, UNEMPU , is thus given by

UNEMPU = 1− (UG + Ud
P )

Us
F

. (24)

The supply of labor in the informal economy, Us
I , is obtained by subtracting

from the urban unskilled labor force, UU , the quantity Us
F + UG:

Us
I = UU − Us

F . (25)

The informal labor market clears continuously, so that Ud
I = Us

I . From
equations (8) and (25), the equilibrium nominal wage is thus given by

WI = βXI(
PVIVI
Us
I

). (26)

The urban unskilled labor supply, UU , grows as a result of “natural” urban
population growth and migration of unskilled labor from the rural economy, as
discussed earlier. Moreover, some urban unskilled workers, SKL, do acquire
skills and leave the unskilled labor force to increase the supply of skilled labor
in the economy. We make the additional assumption that individuals are born
unskilled, and therefore natural urban population growth (not resulting from
migration or skills acquisition factors) is represented by urban unskilled popu-
lation growth only, at the exogenous rate gU . Finally, there are international
migrations, the flow of which is measured by IMIG (see below). Thus, the size
of the urban unskilled labor supply evolves according to

UU = UU,−1(1 + gU ) +MIG− SKL− IMIG. (27)

Urban Skilled Wages and Employment

As noted earlier, the employment levels of both skilled and unskilled workers
in the public (urban) sector are taken as exogenous. The nominal wage that
skilled workers earn, WSG, is indexed on the relevant consumption price index:

WSG = ωSGP
indSG
US , (28)

where ωSG is an exogenous real wage level, and 0 < indSG ≤ 1.8
7As noted by Agénor (1999), the absence of on-the-job search in the informal sector in the

present setup can be justified in a variety of ways. An important consideration is the existence
of informational inefficiencies, which may result from the absence of institutions capable of
processing and providing in a timely manner relevant information on job opportunities to
potential applicants. As a result, search activities for unskilled workers in the formal sector
may require, literally speaking, waiting for job offers at factory gates.

8To avoid a corner solution in which no worker would want to seek employment in the public
sector, we assume that working for the government provides a nonpecuniary benefit (perhaps
in terms of higher job security or reduced volatility of future earnings) that is sufficiently large
to ensure that the differential between WSG and WS is not “excessive” (in the sense that SG
remains positive at all times).
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Private urban firms pay a payroll tax on for skilled labor, at the rate 0 <
ptaxS < 1, which is proportional to the wage bill, WSSP . From (12), the
demand for skilled labor is given by

SdP = T2κS

µ
1

(1 + ptaxS)ωS
· βXP2

α
ρXP2
XP2

¶σXP2
, where ωS =

WS

PT2
. (29)

The nominal wage for skilled labor in the private sector, WS , is determined
on the basis of a “monopoly union” approach, as follows.9 Let ωcS denote the
consumption real wage, that is, the nominal wage earned by skilled workers
deflated by the cost-of-living index that these workers face in the urban sector,
PUS . ωcS is assumed set by a centralized labor union whose objective is to
maximize a utility function that depends on deviations of both employment
and the consumption wage from their target levels, subject to the firm’s labor
demand schedule. Specifically, the union’s utility function is given by

U = (ωcS − ωcTS )
ν(SdP − STP )

1−ν , 0 < ν < 1, (30)

where SdP is given by equation (29). The quantities ωcTS and ST3 measure the
union’s wage and employment targets, respectively, and are both assumed pre-
determined with respect to ωcS . The parameter ν reflects the relative importance
that the union attaches to wage deviations, as opposed to employment devia-
tions.
Substituting the labor demand curve (29) in the utility function above, the

union’s problem is thus

max
ωcS
(ωcS − ωcTS )

ν

½
T2κS(

PT2
PUS(1 + ptaxS)ωcS

· βXP2

α
ρXP2
XP2

)σXP2 − STP

¾1−ν
.

The first-order condition is given by

ν

½
SdP − STP
ωcS − ωcTS

¾1−ν
− (1− ν)

½
SdP − STP
ωcS − ωcTS

¾−ν
σXP2(

SdP
ωcS
) = 0,

or equivalently, normalizing the target level of employment STP to zero:

νSdP
ωcS − ωcTS

− (1− ν)σXP2S
d
P

ωcS
= 0.

This expression can be solved for the optimal wage:

ωcS =
ωcTS

1− ν/(1− ν)σXP2
,

9 See Agénor (2003) for a more detailed discussion. Alternatively, one could assume that
firms and the union bargain over wages, with firms determining employment. As shown
formally, by Creedy and McDonald (1991), from the point of view of wage determination this
approach would not lead to a specification that differs much from the one derived below.
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where we assume that 1− ν/(1− ν)σXP2 > 0.
The union’s target wage, ωcTS , is assumed to be related positively to skilled

wages in the public sector (measured in terms of the relevant price index),
ωSG, and negatively to the skilled unemployment rate, UNEMPS , and the
firing cost per skilled worker, fS . Wage-setting in the public sector is assumed
to play a signaling role to wage setters in the rest of the economy. When
unemployment is high, the probability of finding a job (at any given wage) is
low. Consequently, the higher the unemployment rate, the greater the incentive
for the union to moderate its wage demands and boost employment. Firing costs
do prevent excessive job losses in bad times (thereby preventing the loss of firm-
specific human capital if downturns are temporary) but they also discourage
new hires–for instance because if workers prove to be inadequate matches with
their job requirements, reversing mismatches is costly. The union internalizes
the disincentive effect of severance payments on labor demand. As a result, the
higher the firing cost, the greater the incentive for the union to reduce its wage
demands, in order to encourage firms to hire. The above expression can thus be
rewritten as

WS = PUS
UNEMP

−φ1
S (fS/PUS)

−φ2ωφ3SG
1− ν/(1− ν)σXP2

, (31)

where UNEMPS is defined below. This equation implies, in particular, that a
higher level of unemployment lowers the level of wages, as implied by various
types of efficiency-wage models.
Given that firms set nominal wages and are on their labor demand curve,

open skilled unemployment may emerge. The rate of skilled unemployment,
UNEMPS , is given by the ratio of skilled workers who are not employed either
by the private or the public sector, divided by the total population of skilled
workers:

UNEMPS =
S − SG − SdP

S
. (32)

We assume that skilled workers who are unable to find a job in the formal
economy opt to remain open unemployed, instead of entering the informal econ-
omy (in contrast to unskilled workers), perhaps because of adverse signaling
effects.
The evolution of the skilled labor force depends on the rate at which unskilled

workers acquire skills:

S = (1− δS)S−1 + SKL−1, (33)

where 0 < δS < 1 is the rate of “depreciation” or “de-skilling” of the skilled
labor force.

Skills Acquisition

The acquisition of skills by unskilled workers is assumed to depend on three
factors: a) relative expected consumption wages of skilled to unskilled urban
workers (as a proxy for the future stream of earnings associated with higher
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levels of education); and b) the government stock of education capital, KE ,
which limits the ability to invest in skills.
Consider first the effect of wages. In case they acquire skills, current unskilled

workers expect to earn wage WS if they are employed (with probability θS) and
nothing if they are unemployed. The purchasing power of this wage is obtained
by deflating it by a skilled consumption price index, PUS,−1 (defined below):

EwS = θS
WS,−1
PUS,−1

,

where θS is approximated by the initial ratio of the number of skilled workers
employed in the private sector, over the total number of skilled workers that are
not employed in the public sector:

θS =
SP,−1

S−1 − SG,−1
. (34)

If they remain unskilled, workers expect to get the average unskilled wage,
which is a weighted average of the minimum wage WM and the informal wage
rate. Assuming, again, that there is no job turnover in the public sector, the
average expected real wage is given by (18), which is repeated here for conve-
nience:

EwU =
θUWM,−1 + (1− θU )WI,−1

PUU,−1
,

with θU as defined above.
Given these effects, the flow increase in the supply of skilled labor can be

written as:

SKL = λS

·
κe

µ
EwS

EwU

¶σW
(KE,−1)σE

¸
+ (1− λS)SKL−1,

where 0 < λS < 1, and κe is a shift parameter.10

International Labor Migration

As noted earlier, international migrations are an important feature of the labor
market in Morocco. We assume here that migration involves only unskilled
workers, and that potential migrants are in the urban sector (as captured in
(27)). Moreover, international migration flows are taken to be determined by
two factors: the prevailing unskilled unemployment rate in the formal urban
sector, and the expected urban real wage for unskilled labor, EwU , given by
(18), relative to the expected foreign wage measured in terms of the domestic
urban price index, EwF , defined as

EwF =
ER ·WF,−1
PUU,−1

,

10Note that we abstract from the cost of acquiring skills (as measured by the number of
years of schooling multiplied by the average cost of education per year), which should also
affect the propensity to invest in skills acquisition.
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withWF denoting the foreign wage measured in foreign-currency terms, assumed
exogenous. Adopting a specification similar to (20), the migration function is
specified as

IMIG = UU,−1λim

·
σIM ln

µ
EwF

EwU

¶¸
+ (1− λim)

UU,−1
UU,−2

IMIG−1,

where 0 < λim < 1 measures the speed of adjustment, and σIM > 0 the
partial elasticity of migration flows with respect to expected wages. Again, costs
associated with migration (such as relocation costs) are assumed to introduce
some degree of persistence (see Lopez and Schiff (1998) for a further discussion).
As discussed below, remittances associated with international migration flows of
unskilled labor are assumed to benefit unskilled households in the urban formal
and informal sectors.

4.2.3 Supply and Demand

Both the informal and public sector goods are nontraded. Total supply in each
sector is thus equal to gross production, that is

Qs
I = XI , Qs

G = XG. (35)

Similarly, there are no imports of tradable agricultural goods, and part of it
is exported. Total supply is thus equal to gross production minus exports, EAT :

Qs
AT = XAT − EAT . (36)

Agricultural nontraded and private formal urban goods, by contrast, com-
pete with imported goods. The supply of the composite good for each of these
sectors consists of a CES combination of imports and domestically produced
goods:

Qs
AN = CES(MAN ,DAN ), (37)

Qs
P = CES(MP ,DP ), (38)

where DAN = XAN , as noted earlier
Aggregate demand for each of these sectors consists of intermediate and fi-

nal consumption, government spending, and investment demand. For the trade
and nontraded agricultural sectors, aggregate demand (Qd

AN and Qd
AT ) con-

sists of demand for final consumption by the private sector (CAN and CI) and
the government (GAN and GAT ) and intermediate consumption (INTAN and
INTAT ):

Qd
AN = CAN +GAN + INTAN , (39)

Qd
AT = CAT +GAT + INTAT , (40)
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For the informal sector, aggregate demand (Qd
I) consists of demand for in-

termediate and final consumption only:

Qd
I = CI + INTI , (41)

Aggregate demand for the public good and the private formal good, Qd
G and

Qd
P , consists of demand for intermediate and final consumption by households

and the government, and investment demand, ZG
P and ZP

P by the formal pri-
vate sector (as defined below), and ZG by the government (which requires only
private urban goods):

Qd
G = CG +GG + ZG

P + INTG, (42)

Qd
P = CP +GP + (Z

P
P + ZG) + INTP . (43)

In the above expressions, INTj is defined as total demand (by all productions
sectors) for intermediate consumption of good j:

INTj =
X
i

ajiXi for j = AN,AT, I, P,G. (44)

Government expenditure on good j, Gj , is expressed in real terms as:

Gj = ggj
NG

PQj
for j = AN,AT,G, P, (45)

where NG represents total government current expenditure on goods and ser-
vices (which is fixed in nominal terms), PQh is the market price of goods pur-
chased by the government, and

P
ggj = 1. Note that the government is assumed

not to spend on informal sector goods.
Final consumption for each production sector i, Ci, is the summation across

all categories of households of nominal consumption of good i, deflated by the
demand price of good i:

Ci =
X
h

Cih =
X
h

xih +

P
h ccih(CONh −

P
i PQixih)

PQi
, (46)

where Cih is consumption of good i by household h, xih is the subsistence (or
autonomous) level of consumption of good i by household h, CONh total nomi-
nal consumption expenditure by household h, and PQi the composite sales price
of good i (defined below). Equations (46) are based on the linear expenditure
system. Coefficients ccih indicate how total nominal consumption expenditure
by household h, CONh, is allocated to each type of good and satisfy the restric-
tions:

0 < ccih < 1, ∀i, h,
X
i

ccih = 1.
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Finally, total private investment by private urban firms, ZP , consists of
purchases of both public and urban formal private goods and services (ZG

P and
ZP
P , respectively):

Zi
P = zzi

PK · ZP
PQi

, where zzG + zzP = 1.

Coefficients zzi measure the allocation of total investment demand to public
and urban private goods.

4.2.4 External Trade

Exports of the tradable agricultural good are determined as a residual, once
domestic demand is satisfied. From (36) and (40), and setting Qs

AT = Qd
AT ,

exports are thus determined by

EAT = XAT − (CAT +GAT + INTAT ). (47)

As indicated earlier, firms in the private formal sector allocate their output to
exports or the domestic market according to the production possibility frontier
(PPF) specified in equation (13). Efficiency conditions yield:

EP = DP

µ
PEP

PDP
· 1− βTP

βTP

¶σTP
, (48)

where PEP is the price of exports and PDP the price of domestic sales (deter-
mined below).
We assume that imports compete with domestic goods in the agricultural

nontraded sector as well as in the private formal sector. Making use of Arm-
ington functions for the demand for imported vs. domestic goods and relative
prices, import demand for both sectors (MA and MP ) can be written as:

MAN = DAN

µ
PDAN

PMAN
· βQA
1− βQA

¶σQA
, (49)

MP = DP

µ
PDP

PMP
· βQP
1− βQP

¶σQP
. (50)

These equations show that the ratio of imports to both categories of do-
mestic goods depends on the relative prices of these goods and the elasticity of
substitution, σQA and σQP , between these goods.

4.2.5 Prices

The net or value added price of output is given by the gross price, PXi, net
of indirect taxes, less the cost of intermediate inputs (purchased at composite



Labor Market Policies in Morocco 27

prices):

PVi = V −1i

PXi(1− indtaxi)−
X
j

ajiPQj

Xi, i, j = AN,AT, I, P,G,

(51)
where indtaxi is the rate of indirect taxation of output in sector i (with indtaxI
= 0 because there is no indirect taxation of informal sector output).
The world prices of imported and exported goods are taken to be exogenously

given. The domestic currency price of these goods is obtained by adjusting the
world price by the exchange rate, with import prices also adjusted by the tariff
rate, tm:

PEi = wpeiER, for i = AT,P, (52)

PMi = wpmi(1 + tmi)ER, for i = AN,P. (53)

Because the transformation function between exports and domestic sales of
the urban private good is linear homogeneous, the sales price, PXP , is derived
from the expenditure identity:

PXPXP = PDPDP + PEPEP ,

that is,

PXP =
PDPDP + PEPEP

XP
, (54)

with PDP determined from the equality between the supply of composite goods
(38) and the demand for these goods (43).
For the informal and public sectors (both of which do not export and do not

compete with imports), the sales price is equal to the domestic market price. In
the agricultural sector, the sales price of the traded agricultural good, PXAT ,
is simply the domestic-currency price of agricultural exports, PEAT , whereas
the sales price of the non-traded good, PXAN , is equal to the domestic price of
agricultural goods, PDAN .
For the nontraded agricultural sector and private urban production, the

substitution function between imports and domestic goods is also linearly ho-
mogeneous, and the (composite) market price is determined accordingly by the
expenditure identity:

PQiQ
d
i = PDiDi + PMiMi, for i = AN,P,

that is

PQi =
PDiDi + PMiMi

Qd
i

, for i = AN,P, (55)

with Qd
AN = Qs

AN .
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For those sectors that do not compete with imports (informal and public
goods), the domestic price, PDi, is simply equal to the market price, PXi:

PDi = PXi, for i = I,G. (56)

The nested CES production function of private formal urban goods is also
linearly homogeneous; prices of the composite inputs are therefore derived in
similar fashion:

T1PT1 = T2PT2 + (1 + ptaxU )WMUP . (57)

T2PT2 = PROFP + (1 + ptaxS)WSSP , (58)

where PROFP is profits by private sector firms in the urban formal sector
(defined below).
The price of (private) capital is constructed by using the investment expen-

diture identity for private firms, which involves those goods for which there is
investment demand, namely, the public good and private-formal urban good
(see equations (42) and (43)):

PK =
PQGZ

G
P + PQPZ

P
P

ZP
. (59)

In solving the model, we use equations (35) to determine the equilibrium
quantities QI and QG, that is, equations (6) and (9), respectively. We use the
demand equations (41) and (42) to solve residually for CI and CG, that is:

XI − INTI = CI , (60)

XG −GG − ZG − INTG = CG. (61)

Equation (46) for i = I,G, is then solved for PQI = PXI and PQG =
PXG, respectively. Define discretionary consumption expenditure of household
h, CONDh, as

CONDh = CONh −
X
i

PQixih, (62)

and define the share of autonomous consumption of good i in total consumption
of good i, aci, as

aci =

P
h PQixih
PQiCi

=

P
h xih
Ci

. (63)

Then, from (46), we have

PXi = (1− aci)
−1 ·

½P
h ccihCONDh

Ci

¾
, i = I,G. (64)

The consumption price index for the rural sector is given by

PR =
X
i

wriPQi,
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whereas the consumption price indexes for urban unskilled and skilled workers
are given by

PUU =
X
i

wuiPQi, PUS =
X
i

wsiPQi, (65)

where the wri, wui and wsi are relative weights that are such thatX
i

wri =
X
i

wui =
X
i

wsi = 1.

4.2.6 Profits and Income

Firms’ profits are defined as revenue minus total labor costs. In the case of
agricultural traded and nontraded sector firms, profits are given by

PROFi = PViVi −WAUi, for i = AT,AN, (66)

whereas in the case of the urban informal sector firms, we have

PROFI = PVIVI −WIUI . (67)

Profits of private-urban sector firms account for salaries paid to both cate-
gories of workers:

PROFP = PVPVP − (1 + ptaxU )UPWM − (1 + ptaxS)SPWS − FC, (68)

where total firing costs are given by

FC = fU max(0, UP,−1 − UP ) + fS max(0, SP,−1 − SP ), (69)

with fS , fU denoting the fixed firing cost per worker (skilled and unskilled,
respectively).
Firms’ income is equal to profits minus corporate taxes and interest pay-

ments on foreign loans. Assuming that only firms in the formal urban economy
accumulate capital and pay income taxes yields:

Y Fi = PROFi, for i = AN,AT, I, (70)

Y FP = (1− inctaxF )PROFP − IF ·ER · FLP,−1, (71)

where inctaxF is the corporate income tax rate, IF is the foreign interest rate
(taken to be exogenous), and FLP is the level of foreign borrowing by private-
urban firms. The path of FLP is set exogenously, to account implicitly for
ceilings that domestic firms may face in their access to foreign markets.
Household income is based on the return to labor (salaries), distributed

profits, and transfers. Households are defined according to both labor categories
and their sector of location.

• There are two types of rural households,one comprising workers employed
in the traded sector, and the other workers in the non-traded sector.
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• In the urban sector there are two types of unskilled households, those
working in the informal sector and those employed in the formal sector.

• The fifth type of household consists of skilled workers employed in the
formal urban economy (in both the private and public sectors).

• There are capitalist-rentier households whose income comes from firms’
earnings in the formal private sector, the agricultural traded sector and
commercial banks.

We further assume that households in both the non-traded agricultural sector
and in the informal urban economy own the firms in which they are employed–
an assumption that captures the fact that firms in these sectors tend indeed to
be small, family-owned enterprises.
Income of the agricultural nontraded household is given by

Y HAN = Y FAN +WAUAN + γANTRH, (72)

where 0 < γAN < 1 is the portion of total government transfers (TRH) that
the group receives, WAUAN denote wage earnings, and Y FAN firms’ income in
these sectors.
Income of the urban informal household is given by

Y HI = Y FI +WIUI + γITRH + τ IER ·REMIT, (73)

where 0 < γI < 1, WIUI , and Y FI have the same interpretation as above.
REMIT measures the foreign-currency value of the flow of remittances from
(unskilled) workers employed abroad, and 0 < τ I < 1 the fraction of these
remittances that are allocated to households in the informal economy.
Income of the agricultural traded sector household, as well as that of the

urban formal skilled household, depends on government transfers and salaries,
and possibly redundancy payments. Firms provide no source of income, because
these groups do not own the production units in which they are employed:

Y HAT =WAUAT + γATTRH, (74)

Y HS = (WSSP +WSGSG) + fS max(0, SP,−1 − SP ) + γSTRH, (75)

where 0 < γAT , γS < 1.
Similarly, in the absence of any income from firms, income of the urban for-

mal unskilled household depends on government transfers, salaries (from both
private and the public sectors), remittances from abroad, and possibly redun-
dancy payments:

Y HUF = γUFTRH +WMUP +WUGUG + fU max(0, UP,−1 − UP ) (76)

+(1− τ I)ER ·REMIT,

where 0 < γUF < 1. As noted earlier, foreign remittances are allocated either
to informal sector households or unskilled urban households.
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Firms’ income in the traded agricultural and private urban sectors goes to
the capitalist-rentier household. Because there is no capital accumulation in
the traded agricultural sector to be financed, the entire amount of firms’ profits
from that sector are transferred to the capitalist-rentier household. By contrast,
firms in the private urban sector retain a portion of their after-tax earnings,
0 < re < 1, for investment financing purposes and transfer the remainder to the
capitalist-rentier household, whose income is thus:

Y HKAP = Y FAT + (1− re)Y FP + γKAPTRH, (77)

where 0 < γKAP < 1.

4.2.7 Consumption, Savings, and Investment

Each category of household h saves a constant fraction, 0 < savrateh < 1, of
its disposable income:

SAVh = savrateh(1− inctaxh)Y Hh, (78)

where 0 < inctaxh < 1 is the income tax rate applicable to household h.
The portion of disposable income that is not saved is allocated to consump-

tion:
CONh = (1− inctaxh)Y Hh − SAVh.

The accumulation of capital over time depends on the flow level of invest-
ment, ZP , and the depreciation rate of capital from the previous period, δP :11

KP = KP,−1(1− δP ) + ZP,−1, (79)

where 0 < δP < 1 is a constant depreciation rate.
The aggregate identity between savings and investment implies that total

investment, given by PK ·ZP+PQPZG, must be equal to total savings, equal to
firms’ after-tax retained earnings, total after-tax household savings, government
savings, and foreign borrowing by firms and the government:

PK ·ZP+PQPZG = re·Y FP+
X
h

SAVh−CDEF+ER(∆FLP+∆FLG), (80)

where FLG is foreign borrowing by the government (assumed exogenous in
foreign-currency terms) and CDEF the current public budget deficit (defined
below). In the simulations reported below, this equation is solved residually
for the level of private investment, Z. Thus, the model is “savings driven”
(corresponding to the “classical” closure rule discussed by Dewatripont and
Michel (1987)) a reasonable assumption in our view for Morocco, in light of the

11Capital gains or losses associated with changes in the price of capital are assumed to
affect changes over time of firms’ net worth (given by PK ·K−ER ·FLP ), without any direct
feedback on the economy.
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behavior of net saving during the second part of the 1990s. Indeed, during the
period 1996-99, net government dissaving was accompanied by an increase in
net private saving, which may have resulted from private investment being lower
than otherwise. In addition, as noted by Schmidt-Hebbel and Muller (1992) in
their review of the behavior of private investment during the period 1970-88,
public sector deficits had a strong negative impact on private capital formation
in Morocco. Of course, alternative closure rules are possible. For instance, with
private investment treated as exogenous, equation (80) could be solved for the
savings rate of capitalists-rentiers, as in Agénor (2003). This closure rule would
make the model “investment driven.”

4.2.8 Government

Government expenditures consist of government consumption, which only has
demand-side effects, and public investment, which has both demand- and supply-
side effects. Public investment consists of investment in infrastructure, educa-
tion, and health.12 We define investment in infrastructure as the expenditure
affecting the accumulation of public infrastructure capital, which includes pub-
lic assets such as roads, power plants and railroads. Investment in education
affects the stock of public education capital, which consists of assets such as
school buildings and other infrastructure affecting skills acquisition, but does
not represent human capital. In a similar fashion, investment in health adds to
the stock of public assets such as hospitals and other government infrastructure
affecting health.
From (10), PVGVG − (WUGUG +WSGSG) = 0, that is, all value added in

the production of public goods is distributed as wages. Thus, the current fiscal
deficit, −CDEF, is defined as

−CDEF = TXREV − TRH −NG− IFGER · FLG,−1, (81)

where TXREV denotes total tax revenues, TRH total government transfers to
households, NG total current expenditure on goods and services, and IFG the
interest rate on public foreign borrowing. The last term on the right-hand side
measures interest payments on foreign loans.
Net government saving is equal to minus the overall government budget

deficit, −ODEF , and is obtained by adding public investment expenditure to
the current fiscal deficit:

−ODEF = −CDEF − PQPZG, (82)

where, given our assumption that only the private urban good is used for capital
accumulation, we calculate nominal investment outlays by multiplying ZG by
the composite price, PQP .

12 It should be noted that this treatment of public investment differs from standard data
classification reported in national accounts; in many instances these investments are classified
as current expenditures.
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Total tax revenues, TXREV , consist of revenue generated by import tariffs,
sales taxes, income taxes (on both households and firms in the urban private
sector), and payroll taxes:

TXREV = (wpmAN tmANMANER) + (wpmP tmPMPER) (83)

+
X
i

indtaxiPXiXi + inctaxKAPY HKAP

+inctaxr(Y HAT + Y HAN ) + inctaxUU (Y HUF + Y HS)

+ptaxUWMUP + ptaxSWSSP + inctaxFPROFP .

Government investment is the sum of investment in infrastructure, IINF ,
investment in health, IH , and investment in education, IE , which are all con-
sidered exogenous policy variables:

ZG = IINF + IE + IH . (84)

Government investment increases the stock of public capital in either in-
frastructure, education or health. The stock of public capital in education
includes items such as school buildings, whereas the stock of health capital
includes hospitals and the like. Infrastructure capital includes all other stocks
of public property, such as roads, railroads, and power plants. Accumulation of
each type of capital is defined as:

Ki = Ki,−1(1− δi) + Ii,−1, with i = INF,H,E, (85)

and where 0 < δi < 1 is a depreciation rate.
Infrastructure and health capital affect the production process in the private

sector as they both combine to produce the stock of government capital, KG:

KG = CES(KINF ,KH). (86)

Given the aggregate saving-investment balance defined earlier (equation (80)),
fiscal balance (ODEF = 0) does not need to be imposed period by period; all
else equal, a higher public deficit would translate (all else equal) into lower pri-
vate investment. However, in simulations where the deficit is held constant (and
normalized at zero), fiscal balance is imposed by solving (81) residually for NG.

4.2.9 Balance of Payments

The external constraint implies that any current account surplus (or deficit)
must be compensated by a net flow of foreign capital, given by the sum of
changes in foreign loans made to the government, ∆FLG, and to private firms,
∆FLP :

0 =
X
i

(wpeiEi − wpmiMi) (87)

+REMIT − IF · FLP,−1 − IFGFLG,−1
+∆FLG +∆FLP ,
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where the flow of remittances is given by

REMIT =WFFORL−1, (88)

with WF denoting again the foreign wage measured in foreign-currency terms,
and FORL the stock of domestic workers abroad, given by

FORL = (1− δIMIG)FORL−1 + IMIG, (89)

where 0 < δIMIG < 1 is the rate of “attrition” of the stock of migrants.
In the simulations reported below, we assume that public foreign borrowing

is exogenous in equation (87), and that private foreign borrowing adjusts to
equilibrate the balance of payments. Equation (88) indicates that there is a
one-period lag between changes in the number of migrants abroad and the flow
of remittances. In the simulations reported below, official reserves are assumed
to adjust to equilibrate the balance of payments.
Walras’ Law implies that one equilibrium condition may be dropped, because

it will be automatically satisfied if all the other equilibrium conditions hold.
Instead of dropping one equation, the computer program checks numerically for
continuous equality between savings and investment, as given in (80).
Appendix C discusses the calibration of the model, and our choice of parame-

ter values. Essentially, the model is calibrated using a social accounting matrix,
which is described at length in Touhami (2003). Estimates of the various stock
variables appearing in the model (such as the stock of private capital, and the
stock of public capital in infrastructure, health and education), were obtained
by using conventional perpetual inventory methods. The parameter values that
we have selected are taken as much as possible from the existing literature on
Morocco (such as export and import elasticities) but are also in part “educated
guesses,” regarding most notably the relative importance of skilled wages, as
opposed to skilled employment, in the trade union’s utility function (equation
(30)), and the leadership effect of public sector wages in the union’s target wage
(equation (31)). These parameters are obviously important in assessing the la-
bor market effects of a variety of policy shocks. Although we limit ourselves
below to presenting a small set of experiments, assessing the sensitivity of the
results to alternative values of these parameters, as well as various others for
which guesses need to be made, is essential to assess the robustness of the policy
conclusions that one can draw from the model.

4.3 Policy Experiments

As noted in the foregoing discussion, the constraints and challenges that Mo-
rocco faces in reforming its labor market are the result of a variety of structural
factors, including the demographic structure of the population, the lack of sus-
tained rates of economic growth (which translate into weak growth in labor
demand), the high degree of vulnerability of the economy to exogenous shocks
(such as weather-related shocks, and the business cycle in industrial countries),
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and to the distortions introduced by existing labor market regulations. In a con-
text of high and persistent unemployment, we argued that labor market reforms
should be at the forefront of the policy agenda in Morocco.
Many economists have argued that reducing hiring and firing regulations,

restricting the scope of minimum wages (particularly among the young and un-
skilled), reducing nonwage labor costs and payroll taxes, and moderating the
influence of trade unions in the collective bargaining process would improve flex-
ibility and have a positive effect on growth and the demand for labor, thereby
reducing unemployment.13 The quantitative framework described earlier can
indeed be used to provide quantitative estimates of the effects of these various
labor market policies on resource allocation, the rate of economic growth, and
unemployment in Morocco. Specifically, we focus here on the impact of a reduc-
tion in the minimum wage (which is binding only for unskilled workers in the
urban informal economy), and a reduction in payroll taxes on unskilled labor
paid by urban private sector firms. We consider a non-neutral shock in the sec-
ond case, that is, there is no offsetting change in revenue, and the government
borrows domestically to balance its (current) budget–implying therefore full
crowding out of private investment, as implied by the savings-investment bal-
ance (equation (80)). As noted below, this allows us to illustrate the importance
of linking labor market reforms and fiscal adjustment.

4.3.1 Cut in the Minimum Wage

The simulation results associated with a permanent, 5 percent reduction in the
minimum wage are illustrated in Tables 4.1 and 4.2, which display percentage or
absolute changes from the baseline solution for a variety of sectoral, macroeco-
nomic, and structural variables. Public consumption, investment, and transfers
to households are kept constant, whereas taxes adjust endogenously to respond
to fluctuations in output, income, and spending on domestic and foreign goods.
The impact effect of the reduction in the minimum wage is an increase in

the demand for unskilled labor in the private sector by about 3.7 percent in
the first year. This increase in demand is met by the existing pool of unskilled
workers seeking employment in the urban sector. As a result, the unskilled
unemployment rate drops significantly, by about 2.4 percentage points in the
first and subsequent years.
In the medium and longer term, as the expected unskilled wage in the formal

economy falls, formal-informal, rural-urban, and domestic-international migra-
tion dynamics set in. First, the increase in private formal sector employment
(at the initial supply of unskilled workers in the formal sector) raises the prob-
ability of finding a job in that sector; however, this is not sufficient to offset
the reduction in the minimum wage itself, and the expected formal sector wage

13For instance, a study of 19 Latin American countries by Rama (1995) showed that
economies with more flexible labor regimes enjoy higher productivity and faster growth, com-
pared to those with a rigid labor code. Others have argued that the fairly limited impact of
trade unions and other distortions on the labor market was an essential contributing factor
to the sustained growth rates achieved in East Asia prior to the1997-98 crisis.
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for unskilled workers falls (by about 2 percentage points in the second year,
for instance, relative to the informal sector wage). This leads to a reduction in
the number of workers willing to queue for employment in the formal economy.
After 10 years, the reduction in unskilled unemployment is about 2.6 percent-
age points, slightly higher than the impact effect. The overall reduction in the
number of unskilled workers seeking employment in the formal private sector
is accompanied by an increase in labor supply in the informal economy, which
tends to push wages down in that sector. However, at the same time, the ex-
pected urban-rural wage falls, thereby reducing migration flows to urban areas
and the supply of labor in the informal sector. The net effect is indeed a reduc-
tion in the supply of workers in the informal economy (with employment falling
by about 0.5 percent in period 3, 1.1 percent in period 5, and 1.7 percent in peri-
ods 8 to 10), which tends to put upward pressure on informal sector wages. This
tends to further dampen the incentive to queue for employment in the formal
private sector. But overall, both employment and activity fall in the informal
sector, with real value added dropping by 0.14 percent in the long run. At the
same time, the reduction in rural-to-urban migration flows is accompanied by
lower wages, higher employment, and higher output in agriculture in the longer
run, with real value added in both the traded and nontraded sectors increasing
by about 0.1 percent after 10 years.
The initial reduction in the expected unskilled urban wage relative to the

foreign wage increases incentives to migrate abroad; but due to the parameters
of the model (the wage elasticity of these flows is assumed to be relatively
small, and there is a high degree of persistence) international migration flows
fall by only a small amount (when measured in proportion of the total urban
unskilled labor force). The increase in the number of international migrants
means also a reduction in the domestic supply of unskilled labor, which exerts
upward pressure on informal sector wages, thereby mitigating the initial effects
on migration.
The reduction in the minimum wage, by reducing the relative cost of un-

skilled labor, also leads to some substitution among production factors over
time. Because unskilled labor has a relatively high degree of substitution with
respect to the composite factor consisting of skilled labor and physical capital
(both public and private), the lower cost of that category of labor gives indeed
an incentive to firms to substitute away from the skilled labor-physical capital
bundle. However, this effect is not large, despite the fact that the skilled wage
rises slightly after period 3, as a result of an increase in the price of the con-
sumption basket of the skilled household (see Table 4.2), as implied by (31). In
fact, the supply of skilled labor barely changes during the simulation period,
given that the public stock of capital in education, and the number of teachers,
are both exogenous. However, because of the overall effect of output growth on
labor demand (real value added in the urban formal sector rises over time, to
about 0.2 percent in periods 9 and 10), skilled employment tends to increase.
As a result, the skilled unemployment rate also falls slightly over time.
The effect on real GDP is negligible during the first few years but tends

to increase somewhat over time, as a result of the growth in real value added
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in agriculture and the urban formal sector. Aggregate disposable income, and
private consumption and investment also tend to increase during the simulation
horizon. Real disposable income and private consumption follow a similar pat-
tern for each household group, except for unskilled workers in the formal urban
sector.
Regarding the government budget, there are two effects to consider. First,

the price of the consumption basket for the urban skilled and unskilled house-
holds rises slightly over time (as a result of an increase in the demand for pri-
vate formal goods), the nominal wage at which the government pays its workers
increases also slightly over time (see equations (21) and (28)). Given that em-
ployment of both categories of workers is exogenous, the wage bill increases
slightly (see Table 4.2), but this has no effect on the government current fiscal
balance, as indicated in equation (81). Second, activity, private consumption,
and imports tend to increase slightly over time, so that tax revenue inreases also.
Both consumption and investment spending fall as a proportion of GDP, thereby
reducing borrowing from domestic agents. Thus, given the macroeconomic “clo-
sure” rule adopted here, the reduction in government borrowing needs exerts a
“crowding in” effect on private investment, which increases in real terms by 0.4
percent after 10 years. The gradual increase in private physical capital accumu-
lation has both short-term effects (which take the form of upward pressures on
aggregate demand and prices) but also longer-term, supply-side effects, because
it affects the marginal productivity of (and thus the demand for) all categories
of labor.

4.3.2 Reduction in Payroll taxes on Unskilled Labor

The simulation results associated with a permanent, 5 percentage point reduc-
tion in the payroll tax rate on unskilled labor are illustrated in Tables 4.3 and
4.4. As indicated earlier, we assume that the shock is non-neutral, implying
that domestic borrowing by the government may exert a full crowding out of
private investment.
The impact effect of this shock is qualitatively similar to a cut in the mini-

mum wage: by reducing the effective cost of unskilled labor, it tends to increase
immediately the demand for that category of labor, by almost 3.4 percent in
the first and subsequent three years. The unskilled unemployment rate drops
by 2 percentage points on impact. Over time, the adjustment process of the
labor market follows the same type of dynamics described earlier, except that
now these dynamics operate in reverse: because the minimum wage does not
change, and the probability of employment rises (as a result of the initial effect
on labor demand of the tax cut on the cost of labor), the expected formal-to-
informal sector wage ratio for unskilled workers increases, by about 4.1 percent
in period 2. This tends to draw labor out of the informal sector, thereby leading
to an increase in the number of unskilled job seekers in the formal sector. At
the same time, the increase in the expected urban wage draws labor out of the
rural sector and into the informal economy. The net result is an increase in
informal sector employment and a fall in informal sector wages. The reduction
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in employment in agriculture also leads to higher wages there. The drop in the
expected urban unskilled wage leads to a fall in international migration flows.
In the long term, real value added falls in all sectors–except the informal

economy, which ends up absorbing part of the labor force that previously was
seeking employment abroad. The reason is that the increase in government
borrowing needs due initially to the reduction in the payroll tax tend to crowd
out private investment, thereby reducing demand for formal sector goods and
activity there. This tends to have also an adverse effect on tax revenue over
time, thereby compounding the problem. Indeed, as the public deficit increases,
the rate at which private investment falls also increases over time (from -0.3
percent in period 2 to -0.9 percent in period 5, -1.9 percent in period 8, and -3.0
percent in period 10), generating therefore an unsustainable “downward” spiral
of low activity, low employment and rising deficits. In fact, after falling initially
by 2 percentage points relative to its baseline value, the unskilled unemployment
rate starts increasing again as a result of the reduction in the overall demand
for labor in the formal economy, in addition to the increase in the number of
job seekers in the formal economy–dropping by only 1.2 percent in period 10.
The reduction in private investment lowers aggregate demand, puts downward
pressure on prices, and slows physical capital accumulation–thereby reducing
growth in the demand for all categories of labor over time. Skilled employment
in the private sector falls at an increasing rate over time, due to its high degree
of complementarity with physical capital.
Thus, this simulation illustrates an important result–given the link between

government borrowing needs and the private savings-investment balance, labor
market reforms that entail an initial adverse effect on the government budget
may do more harm than good if they are not accompanied by adequate fiscal
reforms.

4.4 Concluding Remarks

Reducing unemployment and raising the rate of economic growth are key policy
challenges in Morocco today. The purpose of this chapter has been to develop
a quantitative framework that allows an analysis of the impact of a variety of
macroeconomic and structural policies on growth and the labor market in Mo-
rocco. The first part of the chapter provided an overview of the Moroccan labor
market, and identified some of the constraints challenges that the country will
continue to face in the coming years. The second part presented our quantita-
tive framework, which captures many of the characteristics of Morocco’s labor
market, such as skilled and unskilled urban unemployment, the existence of fir-
ing costs, and a signaling role of public sector wages on the union’s target wage,
and payroll taxation in the private urban formal sector. The extent to which
high payroll taxes have tended to discourage the demand for unskilled labor
has been an important policy issue in Morocco. Our framework allows us to
consider how changes in these taxes affect employment and wages, taking into
account their fiscal effects.
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The third part of the chapter presented simulation results associated with
a cut in the minimum wage and a reduction in payroll taxation on unskilled
labor, under the assumption that government domestic borrowing exerts a full
crowding out on private investment. We showed that both policies may lead to
a reduction in unskilled unemployment in the short term, and that the process
of adjustment of the labor market involves various types of dynamics, rural
to urban migration, formal-informal adjustment in labor supply, and domestic-
international labor flows. However, our second set of simulation results also
illustrates the potential problem associated with labor market reforms–the in-
crease in government borrowing needs due initially to the reduction in the payroll
tax was shown to crowd out private investment, thereby reducing demand for
formal sector goods, activity, and demand for both categories of labor. The fall
in output tends also to reduce tax revenue, thereby leading to an unsustainable
increase in fiscal deficits over time. Thus, tax-based labor market reforms in
Morocco may bring few benefits in the long run if they are not accompanied by
adequate fiscal adjustment.
The policy experiments considered here could be extended in a variety of

directions. For instance, one could consider budget-neutral changes in payroll
taxation on unskilled labor involving adjustment in income taxes, reductions in
transfers, or taxes on domestic sales. Although the qualitative implications of
these alternative budget closure rules may be similar to those described earlier,
the quantitative effects may differ significantly, particularly on the composi-
tion of employment in the formal sector. In addition, there are a variety of
other labor market policies that can be analyzed in the present setting, such
as the impact of reductions in firing costs, public sector layoffs (possibly cou-
pled with an increase in employment subsidies to private, formal sector firms),
changes in trade unions preferences between wages and employment. As noted
earlier, firing costs have often been considered to be a major obstacle to la-
bor market flexibility in Morocco (as well as in many other countries), because
by constraining the ability of firms to react to adverse shocks, they lead them
to restrain (permanent) hiring in “good” times and to rely more on casual or
temporary labor. Another important policy exercise would be to examine the
effects of changes in the composition of public expenditure (that is, the allo-
cation between investment in infrastructure, education, and health) on growth
and employment.
Although some of these policy experiments would be useful in designing

an appropriate sequence of labor market reforms for Morocco, the key policy
message of the simulations reported in this chapter is likely to remain valid:
labor market reforms that entail large fiscal effects may not be sufficient, by
themselves, to increase employment durably. They need to be seen in the context
of a broader policy package (involving most likely significant changes in the
allocation of public investment) designed to spur growth.
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Appendix
Calibration and Parameter Values

This Appendix presents a brief overview of the characteristics of the data
underlying the model’s social accounting matrix (SAM) and discusses the para-
meter values.14

The basic data set consists of a SAM and a set of initial levels and lagged
variables. The SAM encompasses 27 accounts including production and retail
sectors (4 accounts), labor production factors and profits (3 accounts), enter-
prises (1 account), households (5 accounts), government current expenditures
and taxes (9 accounts), government investment expenditures (3 accounts), pri-
vate investment expenditures (1 account), and the rest of the world (1 account).
The actual SAM data are presented in Table A4.1.
The characteristics of the SAM data are summarized in the following. On

the output side, agricultural and informal sectors are very small accounting for
respectively 3 and 11 percent of total output. In contrast, private urban formal
production account for almost 75 percent of total output. On the demand side,
private current expenditures account for 68 percent of GDP, while government
current expenditures account for 15 percent of GDP. At the same time, total
investment expenditures represent 25 percent of GDP, implying that Morocco
is running a trade deficit equivalent to 8 percent of GDP.
Looking at the balance of payments, total net remittances to households

and net factor income to enterprises amounts to 2 percent of GDP. The ensuing
current account deficit, amounting to 6 percent of GDP, is financed equally
by private and public foreign borrowing. The trade balance are dominated by
non-agricultural imports and exports - agricultural exports account for only 14
percent of total export earnings, while non-agricultural imports account for 95
percent of total import expenditures. The level of trade openness, measured by
the ratio of the sum of imports and exports to GDP, amounts to a moderate 44
percent.
Looking at the government budget, indirect taxes in the form of production

and retail level taxes account for 62 percent of total government revenues ex-
cluding inter-government transfers. Enterprise tax revenues, amounting to 18
percent of total government income, represents the largest revenue item among
direct tax items, while combined factor and household taxes account for only 12
percent of revenues. Foreign borrowing accounts for the remaining 8 percent of
government revenues. On the expenditure side, domestic and foreign transfers
account for respectively 8 and 9 percent of the budget, while consumption and
savings for investment purposes amount to respectively 40 and 42 percent of
the budget. Overall, the Moroccan government relies heavily on indirect taxes
for revenue collection, while maintaining almost equal proportions between con-
sumption and saving for investment purposes.

14The first part of this Appendix draws heavily on an unpublished note by Dr. Touhami,
who built the SAM that we use for calibrating our model. A comprehensive description of the
SAM is available in Touhami (2003).
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Consider now the behavioral parameters. The elasticity of substitution of
the public capital stock with the private capital-skilled labor bundle in the
production of the private good, σXP , is set to zero, implying perfect comple-
mentary. The elasticities of substitution of public capital with unskilled labor in
production of agricultural goods, σXAN and σXAT , are both equal to 0.75. The
elasticity of substitution between unskilled labor and the capital-skilled labor
bundle in the private formal sector, σXP1, is 0.7. The elasticity of substitution
between skilled labor and private capital, σXP2, is 0.3. The Armington elastici-
ties, ρQA and ρQP , are taken to be 0.25 and zero respectively. σQA and σQP are
0.8 and 1 respectively. The CET transformation elasticity, σTP , is 1, and the
export demand elasticity, σTP , is also 1. The depreciation rate of private capi-
tal, δP , is 0.08. The congestion effect on the use of public goods in production,
dcop, is zero. Nominal wages are fully indexed on the relevant price index. The
elasticity of the skilled wage with respect to unemployment, φ1, and with respect
to firing costs, φ2, are both equal to 0.1, whereas the elasticity with respect to
the public sector wage, φ3, is 0.5. The relative weight of wages in the trade
union’s utility function, υ, is 0.1, which indicates that the union cares more
about employment than wages. The weight of relative wages in the migration
equation, λm, is 0.3. The elasticity of migration with respect to the expected
wage differential, σm, is 0.1. The degree of persistence in international migra-
tion flows, λim, is 0.1. The elasticity of international migration with respect to
the expected wage differential, σim, is 0.1. The adjustment coefficient on skills
acquisition, λs, is 0.1. The impact of relative wages on skills acquisition, σw, is
0.5. The elasticity of skills acquisition with respect to the public capital stock
in education, σE , is 0.8273. The degree of persistence of migration flows to the
formal sector, βF , is 0.1. The elasticity of substitution between infrastructure
capital and health, σG, is equal to 0.75. The initial share parameter for the
infrastructure component, βG, is 0.75.



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.04 0.05 0.06 0.08 0.10 0.12 0.13 0.14 0.15 0.15
    Gross domestic product 0.04 0.05 0.06 0.08 0.10 0.12 0.13 0.14 0.15 0.15
    Imports of goods and NFS 0.04 0.05 0.07 0.09 0.11 0.13 0.14 0.15 0.16 0.16
Total expenditure 0.04 0.05 0.06 0.08 0.10 0.12 0.13 0.15 0.15 0.15
Total consumption 0.02 0.03 0.04 0.06 0.08 0.09 0.11 0.11 0.12 0.12
    Private consumption 0.03 0.04 0.05 0.07 0.09 0.11 0.13 0.14 0.14 0.14
    Public consumption 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total investment 0.06 0.07 0.09 0.12 0.15 0.17 0.19 0.20 0.20 0.20
    Private investment 0.17 0.20 0.23 0.28 0.32 0.36 0.38 0.40 0.41 0.41
    Public investment -0.02 -0.02 -0.01 0.00 0.01 0.01 0.02 0.02 0.01 0.00
Exports of goods and NFS 0.06 0.07 0.10 0.12 0.14 0.17 0.19 0.21 0.22 0.23

External Sector (% of GDP)1

Current account 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Exports of goods and NFS 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
    Imports of goods and NFS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Factor services 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Capital account 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
    Private borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Public borrowing 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02

Government Sector (% of GDP)1

Total revenue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Direct taxes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Indirect taxes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total expenditure -0.02 -0.02 -0.02 -0.03 -0.03 -0.04 -0.04 -0.05 -0.05 -0.05
    Consumption -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
    Investment -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
    Transfers to households 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Foreign interest payments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total financing -0.02 -0.02 -0.03 -0.04 -0.04 -0.05 -0.05 -0.06 -0.06 -0.06
    Foreign financing 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02
    Domestic borrowing -0.02 -0.02 -0.02 -0.03 -0.03 -0.04 -0.04 -0.04 -0.04 -0.04

Labor Market
Nominal wages
    Agricultural sector 0.06 0.03 -0.01 -0.08 -0.14 -0.19 -0.23 -0.25 -0.25 -0.23
    Informal sector 0.04 0.24 0.57 0.95 1.33 1.66 1.91 2.04 2.06 1.97
    Private formal sector
        Unskilled -5.01 -5.00 -5.00 -4.99 -4.98 -4.98 -4.97 -4.97 -4.97 -4.97
        Skilled 0.01 0.02 0.04 0.06 0.08 0.10 0.13 0.15 0.18 0.21
    Public sector
        Unskilled -0.01 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03
        Skilled -0.01 -0.01 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.02
Employment
    Agricultural sector
        Traded -0.02 0.00 0.05 0.10 0.15 0.20 0.24 0.26 0.27 0.26
        Non-traded 0.07 0.10 0.14 0.20 0.26 0.32 0.37 0.41 0.43 0.45
    Informal sector 0.00 -0.18 -0.46 -0.79 -1.12 -1.41 -1.61 -1.72 -1.73 -1.65
    Private formal sector
        Unskilled 3.71 3.72 3.73 3.75 3.76 3.78 3.79 3.80 3.80 3.81
        Skilled 0.02 0.03 0.04 0.05 0.06 0.08 0.08 0.09 0.09 0.09
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 -0.01 -0.01 -0.03 -0.05 -0.07 -0.09 -0.12 -0.15 -0.17
    Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
    Workers abroad 0.00 0.02 0.06 0.09 0.11 0.13 0.13 0.12 0.10 0.08
Unemployment rate 1

    Unskilled -2.38 -2.39 -2.39 -2.41 -2.43 -2.46 -2.50 -2.53 -2.57 -2.61
    Skilled -0.01 -0.02 -0.03 -0.03 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05
Real wage ratios 1

   Expected urban-rural 0.00 -0.68 -0.57 -0.40 -0.21 -0.02 0.15 0.27 0.35 0.36
   Expected formal-informal 0.00 -1.98 -2.32 -2.83 -3.38 -3.84 -4.16 -4.30 -4.26 -4.07
   International-expected formal 0.00 2.04 1.80 1.39 0.90 0.42 0.02 -0.26 -0.41 -0.44
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 -0.05 -0.08 -0.09 -0.09 -0.07 -0.04 -0.01 0.03 0.05
    Formal-informal (% of urban formal unskilled labor supply) 0.00 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.03 -0.03 -0.03
    International emmigration (% of urban unskilled labor supply) 0.00 0.02 0.04 0.04 0.04 0.04 0.03 0.01 0.00 0.00

Memorandum items 2

GDP at market prices 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14
Value added at factor cost 0.04 0.05 0.06 0.07 0.08 0.10 0.11 0.12 0.13 0.14
   Value added in traded agricultural sector -0.01 0.00 0.02 0.04 0.07 0.09 0.11 0.12 0.12 0.11
   Value added in non-traded agricultural sector 0.02 0.02 0.03 0.05 0.06 0.07 0.08 0.09 0.10 0.10
   Value added in urban informal sector 0.00 -0.01 -0.04 -0.07 -0.09 -0.12 -0.14 -0.15 -0.15 -0.14
   Value added in urban formal sector 0.07 0.08 0.10 0.11 0.13 0.14 0.16 0.17 0.18 0.19
Private Consumption 0.04 0.04 0.06 0.07 0.08 0.10 0.11 0.12 0.13 0.13
Private Investment 0.19 0.22 0.25 0.29 0.32 0.35 0.38 0.40 0.41 0.42
Disposable income 0.04 0.04 0.05 0.06 0.08 0.09 0.10 0.11 0.11 0.11

1 Absolute deviations from baseline.  2 In real terms.

Table 4.1

5 Percent Reduction in Unskilled Labor Minimum Wage
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Morocco: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate 1

Rural CPI 0.00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03
Urban CPI -0.01 -0.01 0.00 0.01 0.01 0.02 0.03 0.03 0.03 0.02
    Unskilled -0.01 -0.01 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.02
    Skilled -0.01 -0.01 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.02
Real exchange rate 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.02 0.03

Value Added Prices 1

Rural traded agriculture 0.05 0.05 0.03 0.00 -0.02 -0.04 -0.05 -0.05 -0.04 -0.03
Rural non-traded agriculture 0.13 0.14 0.14 0.14 0.13 0.14 0.15 0.17 0.20 0.24
Urban private informal 0.04 0.08 0.15 0.22 0.30 0.37 0.42 0.45 0.46 0.44
Urban private formal -0.04 -0.04 -0.04 -0.03 -0.02 -0.01 -0.01 -0.02 -0.03 -0.04
Urban public 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02

Real Disposable Income 1

Rural households 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.12 0.14 0.16
    Traded agriculture 0.04 0.05 0.04 0.04 0.04 0.04 0.05 0.05 0.07 0.08
    Non-traded agriculture 0.04 0.05 0.07 0.08 0.10 0.12 0.14 0.16 0.18 0.20
Urban households 0.03 0.04 0.05 0.07 0.08 0.09 0.10 0.10 0.10 0.09
    Informal 0.05 0.07 0.10 0.14 0.18 0.21 0.24 0.26 0.26 0.26
    Formal unskilled -0.24 -0.24 -0.22 -0.20 -0.18 -0.17 -0.16 -0.16 -0.16 -0.17
    Formal skilled 0.03 0.04 0.05 0.07 0.09 0.10 0.12 0.14 0.16 0.18
    Capitalists and rentiers 0.07 0.07 0.08 0.09 0.10 0.10 0.10 0.10 0.09 0.08

Real Private Consumption 1

Rural households 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.12 0.14 0.16
    Traded agriculture 0.04 0.05 0.04 0.04 0.04 0.04 0.05 0.05 0.07 0.08
    Non-traded agriculture 0.04 0.05 0.07 0.08 0.10 0.12 0.14 0.16 0.18 0.20
Urban households 0.03 0.04 0.05 0.06 0.08 0.09 0.10 0.10 0.10 0.09
    Informal 0.05 0.07 0.10 0.14 0.18 0.21 0.24 0.26 0.26 0.26
    Formal unskilled -0.24 -0.24 -0.22 -0.20 -0.18 -0.17 -0.16 -0.16 -0.16 -0.17
    Formal skilled 0.03 0.04 0.05 0.07 0.09 0.10 0.12 0.14 0.16 0.18
    Capitalists and rentiers 0.07 0.07 0.08 0.09 0.10 0.10 0.10 0.10 0.09 0.08

Production Structure
Size of informal sector (% of total output) 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Size of agricultural sector (% of total output) -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 -0.01

Composition of Employment
Employment in rural sector (% of total employment) -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.02 0.02
Employment in informal sector (% of total employment) -0.01 -0.01 -0.03 -0.04 -0.06 -0.07 -0.08 -0.08 -0.08 -0.07
Employment in informal sector (% of urban employment) -0.01 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.10 -0.10 -0.09
Employment in public sector (% of total employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Private Expenditures
Consumption (% of GDP) 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Consumption (% of total consumption) 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
Investment (% of GDP) 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04
Investment (% of total investment) 0.05 0.05 0.06 0.07 0.08 0.08 0.09 0.10 0.10 0.10

Public Expenditures
Consumption (% of GDP) -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
Investment (% of GDP) -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
    Infrastructure (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Health (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Education (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wage bill (% of public expenditure) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01

External Sector
Agricultural exports (% of total exports) -0.03 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.01 0.00
Imports of non-agricultural goods (% of total imports) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
External debt (% of GDP) -0.05 -0.07 -0.10 -0.13 -0.17 -0.21 -0.25 -0.27 -0.30 -0.31
Degree of openness (total trade in % of GDP) 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02

1 Percentage deviations from baseline.

Table 4.2

5 Percent Reduction in Unskilled Labor Minimum Wage
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Morocco: Prices, Income, Consumption, and Structural Indicators



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.03 0.01 -0.02 -0.06 -0.11 -0.15 -0.19 -0.23 -0.26 -0.28
    Gross domestic product 0.03 0.01 -0.02 -0.06 -0.10 -0.15 -0.19 -0.22 -0.25 -0.28
    Imports of goods and NFS 0.03 0.02 -0.02 -0.07 -0.12 -0.17 -0.21 -0.25 -0.27 -0.30
Total expenditure 0.03 0.01 -0.02 -0.06 -0.11 -0.15 -0.19 -0.23 -0.25 -0.27
Total consumption 0.06 0.04 0.02 -0.02 -0.06 -0.10 -0.13 -0.15 -0.16 -0.17
    Private consumption 0.07 0.05 0.02 -0.02 -0.07 -0.12 -0.15 -0.18 -0.20 -0.21
    Public consumption 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total investment -0.07 -0.10 -0.14 -0.21 -0.28 -0.35 -0.43 -0.50 -0.57 -0.64
    Private investment -0.22 -0.31 -0.47 -0.69 -0.97 -1.27 -1.59 -1.95 -2.36 -2.88
    Public investment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Exports of goods and NFS 0.03 0.02 -0.02 -0.07 -0.12 -0.17 -0.21 -0.25 -0.27 -0.30

External Sector (% of GDP)1

Current account 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.02 0.02 0.01
    Exports of goods and NFS 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.02
    Imports of goods and NFS 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
    Factor services 0.00 0.00 0.00 -0.01 -0.02 -0.02 -0.02 -0.03 -0.02 -0.02
Capital account 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04
    Private borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
    Public borrowing 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.03

Government Sector (% of GDP)1

Total revenue -0.04 -0.04 -0.03 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04 -0.05
    Direct taxes 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
    Indirect taxes -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05
Total expenditure -0.01 -0.01 0.01 0.02 0.04 0.06 0.07 0.09 0.10 0.11
    Consumption 0.00 0.00 0.00 0.01 0.02 0.03 0.03 0.04 0.05 0.05
    Investment -0.01 0.00 0.00 0.01 0.02 0.03 0.03 0.04 0.05 0.05
    Transfers to households 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
    Foreign interest payments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total financing 0.02 0.03 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
    Foreign financing 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.03
    Domestic borrowing 0.02 0.03 0.04 0.05 0.07 0.09 0.10 0.12 0.13 0.15

Labor Market
Nominal wages
    Agricultural sector 0.05 0.11 0.22 0.35 0.48 0.58 0.64 0.65 0.60 0.51
    Informal sector 0.00 -0.47 -1.22 -2.06 -2.88 -3.57 -4.05 -4.29 -4.28 -4.05
    Private formal sector
        Unskilled -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.10 -0.09 -0.07 -0.04
        Skilled 0.00 -0.01 -0.04 -0.07 -0.10 -0.12 -0.14 -0.14 -0.14 -0.12
    Public sector
        Unskilled -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.10 -0.09 -0.07 -0.04
        Skilled -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.09 -0.09 -0.07 -0.04
Employment
    Agricultural sector
        Traded -0.02 -0.07 -0.17 -0.28 -0.39 -0.49 -0.56 -0.60 -0.60 -0.56
        Non-traded 0.08 0.04 -0.04 -0.13 -0.24 -0.35 -0.46 -0.56 -0.66 -0.76
    Informal sector 0.00 0.42 1.09 1.86 2.61 3.23 3.67 3.87 3.82 3.55
    Private formal sector
        Unskilled 3.36 3.35 3.32 3.30 3.26 3.22 3.18 3.13 3.08 3.02
        Skilled 0.02 0.01 0.00 -0.03 -0.06 -0.09 -0.14 -0.19 -0.25 -0.33
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 0.01 0.03 0.06 0.10 0.14 0.20 0.25 0.31 0.37
    Skilled 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
    Workers abroad 0.00 -0.05 -0.12 -0.18 -0.23 -0.26 -0.25 -0.23 -0.18 -0.13
Unemployment rate 1

    Unskilled -2.00 -1.95 -1.89 -1.81 -1.73 -1.63 -1.53 -1.43 -1.33 -1.22
    Skilled -0.01 -0.01 0.00 0.01 0.02 0.04 0.06 0.09 0.11 0.14
Real wage ratios 1

   Expected urban-rural 0.00 1.45 1.20 0.82 0.39 -0.03 -0.38 -0.63 -0.75 -0.75
   Expected formal-informal 0.00 4.06 4.91 6.18 7.53 8.70 9.51 9.88 9.80 9.35
   International-expected formal 0.00 -4.85 -4.37 -3.46 -2.35 -1.25 -0.30 0.37 0.73 0.79
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 0.11 0.18 0.19 0.17 0.12 0.06 -0.02 -0.09 -0.15
    Formal-informal (% of urban formal unskilled labor supply) 0.00 0.01 0.02 0.03 0.04 0.05 0.05 0.06 0.06 0.05
    International emmigration (% of urban unskilled labor supply) 0.00 -0.06 -0.09 -0.10 -0.10 -0.08 -0.06 -0.04 -0.02 0.00

Memorandum items 2

GDP at market prices 0.04 0.03 0.02 0.01 -0.01 -0.04 -0.07 -0.11 -0.16 -0.21
Value added at factor cost 0.04 0.03 0.02 0.00 -0.02 -0.05 -0.08 -0.12 -0.16 -0.21
   Value added in traded agricultural sector -0.01 -0.03 -0.07 -0.12 -0.17 -0.21 -0.23 -0.25 -0.25 -0.23
   Value added in non-traded agricultural sector 0.02 0.01 -0.01 -0.03 -0.05 -0.08 -0.10 -0.12 -0.14 -0.17
   Value added in urban informal sector 0.00 0.03 0.09 0.15 0.21 0.27 0.30 0.32 0.31 0.29
   Value added in urban formal sector 0.07 0.05 0.04 0.02 -0.02 -0.06 -0.11 -0.17 -0.24 -0.33
Private Consumption 0.08 0.07 0.05 0.03 0.00 -0.03 -0.06 -0.09 -0.12 -0.16
Private Investment -0.20 -0.27 -0.41 -0.62 -0.87 -1.17 -1.51 -1.91 -2.39 -3.01
Disposable income 0.08 0.07 0.05 0.03 0.00 -0.03 -0.06 -0.09 -0.13 -0.16

1 Absolute deviations from baseline.  2 In real terms.

Table 4.3

5 Percentage Point Reduction in Unskilled Labor Payroll Tax Rate
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Morocco: Macro Indicators and the Labor Market



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate 1

Rural CPI -0.01 -0.01 -0.03 -0.05 -0.06 -0.08 -0.09 -0.08 -0.07 -0.04
Urban CPI -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.09 -0.09 -0.07 -0.04
    Unskilled -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.09 -0.09 -0.07 -0.04
    Skilled -0.01 -0.02 -0.03 -0.05 -0.07 -0.09 -0.09 -0.09 -0.07 -0.04
Real exchange rate 0.02 0.03 0.04 0.06 0.07 0.08 0.08 0.06 0.02 -0.03

Value Added Prices 1

Rural traded agriculture 0.05 0.07 0.11 0.16 0.21 0.23 0.24 0.21 0.16 0.08
Rural non-traded agriculture 0.15 0.16 0.19 0.22 0.24 0.22 0.17 0.07 -0.07 -0.27
Urban private informal 0.00 -0.09 -0.24 -0.41 -0.59 -0.74 -0.86 -0.94 -0.97 -0.97
Urban private formal -0.04 -0.05 -0.07 -0.10 -0.12 -0.13 -0.12 -0.10 -0.05 0.03
Urban public 0.01 0.01 0.02 0.03 0.03 0.03 0.03 0.02 0.01 -0.02

Real Disposable Income 1

Rural households 0.04 0.04 0.03 0.03 0.02 0.00 -0.04 -0.08 -0.13 -0.20
    Traded agriculture 0.04 0.04 0.06 0.07 0.07 0.07 0.05 0.01 -0.05 -0.13
    Non-traded agriculture 0.04 0.03 0.02 0.00 -0.02 -0.05 -0.09 -0.13 -0.18 -0.24
Urban households 0.10 0.09 0.06 0.03 0.00 -0.04 -0.07 -0.10 -0.12 -0.15
    Informal 0.01 -0.03 -0.10 -0.18 -0.27 -0.35 -0.43 -0.49 -0.54 -0.58
    Formal unskilled 0.54 0.53 0.50 0.45 0.40 0.35 0.32 0.30 0.29 0.28
    Formal skilled 0.02 0.01 0.00 -0.02 -0.05 -0.08 -0.11 -0.14 -0.18 -0.22
    Capitalists and rentiers 0.07 0.06 0.04 0.02 -0.01 -0.04 -0.07 -0.10 -0.12 -0.15

Real Private Consumption 1

Rural households 0.04 0.04 0.03 0.03 0.02 0.00 -0.03 -0.08 -0.13 -0.20
    Traded agriculture 0.04 0.04 0.06 0.07 0.07 0.07 0.05 0.01 -0.05 -0.13
    Non-traded agriculture 0.04 0.03 0.02 0.00 -0.02 -0.05 -0.09 -0.13 -0.18 -0.24
Urban households 0.10 0.09 0.07 0.04 0.00 -0.03 -0.06 -0.09 -0.12 -0.15
    Informal 0.01 -0.03 -0.10 -0.18 -0.27 -0.35 -0.43 -0.49 -0.54 -0.58
    Formal unskilled 0.54 0.53 0.50 0.45 0.40 0.35 0.32 0.30 0.29 0.28
    Formal skilled 0.02 0.01 0.00 -0.02 -0.05 -0.08 -0.11 -0.14 -0.18 -0.22
    Capitalists and rentiers 0.07 0.06 0.04 0.02 -0.01 -0.04 -0.07 -0.10 -0.12 -0.15

Production Structure
Size of informal sector (% of total output) 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02
Size of agricultural sector (% of total output) -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 0.00

Composition of Employment
Employment in rural sector (% of total employment) -0.03 -0.05 -0.07 -0.09 -0.12 -0.14 -0.15 -0.15 -0.14 -0.13
Employment in informal sector (% of total employment) -0.01 0.01 0.04 0.08 0.11 0.14 0.16 0.16 0.16 0.15
Employment in informal sector (% of urban employment) -0.01 0.01 0.05 0.09 0.14 0.17 0.19 0.20 0.20 0.19
Employment in public sector (% of total employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Private Expenditures
Consumption (% of GDP) 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.03 0.04 0.05
Consumption (% of total consumption) 0.01 0.01 0.00 0.00 -0.01 -0.02 -0.02 -0.03 -0.03 -0.03
Investment (% of GDP) -0.02 -0.03 -0.04 -0.05 -0.06 -0.08 -0.10 -0.11 -0.13 -0.14
Investment (% of total investment) -0.05 -0.07 -0.10 -0.15 -0.20 -0.26 -0.31 -0.37 -0.43 -0.50

Public Expenditures
Consumption (% of GDP) 0.00 0.00 0.00 0.01 0.02 0.03 0.03 0.04 0.05 0.05
Investment (% of GDP) -0.01 0.00 0.00 0.01 0.02 0.03 0.03 0.04 0.05 0.05
    Infrastructure (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Health (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Education (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wage bill (% of public expenditure) 0.00 -0.01 -0.01 -0.02 -0.02 -0.03 -0.03 -0.03 -0.02 -0.01

External Sector
Agricultural exports (% of total exports) -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.14 -0.12 -0.08 -0.03
Imports of non-agricultural goods (% of total imports) 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 0.00
External debt (% of GDP) -0.04 -0.02 0.03 0.09 0.17 0.25 0.34 0.42 0.49 0.57
Degree of openness (total trade in % of GDP) 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.02 -0.03

1 Percentage deviations from baseline.

Table 4.4

5 Percentage Point Reduction in Unskilled Labor Payroll Tax Rate
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Morocco: Prices, Income, Consumption, and Structural Indicators



Dépenses Accumulation

N° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Travail rural non qualifié 1 1605.35 10617.40 12222.75

Travail urbain non qualifié 2 1040.26 1836.56 542.44 3419.26

Travail qualifié (urbain) 3 57376.76 24113.77 81490.53

Capital 4 6166.59 15417.42 12627.39 45839.37 46.82 80097.59

Ménages ruraux occupés dans des productions N.E. 5 1605.35 32569.17 6166.59 136.74 106.35 13.91 6.96 54.78 242.19 0.00 0.00 40902.03

Ménages ruraux occupés dans des productions E. 6 10617.40 4071.15 13104.81 17.09 35.45 3.48 3.48 13.69 161.46 0.00 616.75 28644.76

Ménages urbains non qualifiés employés dans l'informel 7 1040.26 7576.43 68.37 70.90 20.87 13.91 27.39 322.92 0.00 308.38 9449.42

Ménages urbains non qualifiés employés dans le formel 8 2379.00 119.65 319.04 27.82 41.73 116.40 645.84 0.00 6834.34 10483.82

Ménages urbains qualifiés 9 24426.87 0.00 35.45 3.48 3.48 13.69 80.73 63.95 538.40 1294.72 26460.77

Ménages capitalistes 10 20355.74 38327.63 0.00 141.80 0.00 0.00 47.93 161.46 703.49 2153.60 4140.48 66032.12

Entreprises 11 11058.59 3713.00 914.65 15686.24

Etat 12 2258.54 0.00 0.50 109.20 536.00 4038.80 2949.50 14552.00 2330.00 6265.00 464.23 1599.11 332.35 29352.59 13.66 56.07 630.03 18905.00 84392.57

Reste du monde 13 67.60 1605.00 0.00 0.00 0.00 0.00 69.60 116.00 -144.83 7816.00 1780.54 1363.31 56304.07 68977.29

Production rurale N.E. 14 14548.38 0.85 14549.23

Production rurale E. 15 43187.25 5628.17 48815.42

Production urbaine informelle 16 20000.00 20000.00

Production urbaine formelle (privée) 17 292751.12 35191.75 327942.86

Production non marchande 18 34513.80 34513.80

Produits ruraux N.E. 19 4547.05 2864.21 514.23 514.23 1121.79 1904.10 253.43 358.50 0.00 6001.83 13.78 -1708.14 16384.99

Produits ruraux E. 20 8521.38 5192.72 1844.93 1844.93 4577.68 10075.50 436.57 4130.69 0.00 8911.60 20.45 -375.86 45180.59

Produits urbains informels 21 2147.33 1473.85 560.48 560.48 1320.21 4078.65 0.00 0.00 6000.00 0.00 0.00 3859.00 20000.00

Produits urbains formels (privés) 22 19839.11 14516.74 5724.55 5724.55 13900.41 41902.89 5623.06 16692.31 0.00 178624.16 9762.89 55649.51 367960.18

Services non marchands 23 187.83 154.14 62.25 62.25 248.67 517.87 33280.80 0.00 0.00 0.00 0.00 0.00 0.00 34513.80

Produits ruraux N.E. 24 0.85 0.85

Produits ruraux E. 25 5628.17 5628.17

Produits urbains formels (privés) 26 35191.75 35191.75

27 5317.49 3733.62 564.22 1171.82 909.74 2873.01 511.63 34560.77 7782.21 57424.51

12222.75 3419.26 81490.53 80097.59 40902.03 28644.76 9449.42 10483.82 26460.77 66032.12 15686.24 84392.57 68977.29 14549.23 48815.42 20000.00 327942.86 34513.80 16384.99 45180.59 20000.00 367960.18 34513.80 0.85 5628.17 35191.75 57424.51

Secteurs de production

(Data in millions of 1990 Dirhams)

 Total

Facteurs de 
production

Agents 
économiques

Secteurs

Demande de 
biens 

composites

Morocco: Social Accounting Matrix for IMMPA Model
Tableau A4.1

Exportations

Accumulation

Produits destinés au marché domestique Exportations Total

Ressources

Facteurs de production Agents économiques



Figure 4.1 
Morocco: Urban Unemployment Rate and Growth 

Rate of Real GDP per capita, 1984-2000
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Source: Direction de la statistique and World Bank. 
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Figure 4.2 
Morocco: Labor Market and Poverty Indicators, 1981-2000

Source: Direction de la statistique. 
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Composition of the workforce, 2000

1982 1994 1995 1999 2000
0

25

50

75

100100

Figure 4.3 
Morocco: Labor Market and Poverty Indicators, 1982-2000
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Figure 4.4 
Morocco: Gross Labor Inflows to Selected European Countries, 1990-99

(in thousands)
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Figure 4.5 
Morocco: Gross Labor Outflows to Selected European Countries, 1990-99 1/

(in percent of the change in the labor force in Morocco)

Source: World Bank and OECD. 

1/ Selected European countries are Belgium, France and the Netherlands.
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Figure 4.6
Morocco: Worker Remittances from Abroad, 1990-2001
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Chapter 5

The Complete IMMPA
Framework for Low-Income
Countries

Pierre-RichardAgénor, Alejandro Izquierdo,
and Hippolyte Fofack

This chapter presents an integrated quantitative macroeconomic framework
developed recently at the World Bank for the specific purpose of analyzing the
impact of policy and exogenous shocks on income distribution, employment
and poverty in low-income, highly-indebted countries as well as middle-income
developing economies.1 This new framework (baptized IMMPA, for Integrated
Macroeconomic Model for Poverty Analysis) dwells on the extensive analytical
and applied research conducted in academic and policy circles over the past
two decades on macroeconomic and structural adjustment issues in developing
economies. It captures a variety of channels through which stabilization and
structural adjustment policies affect growth, income inequality, and poverty in
both the short and the long run.
The prototype also emphasizes on the negative effect of external debt on pri-

vate investment. Such a relationship can result from various channels, including
disincentive effects associated with a large external debt. Indeed, several studies,
evolving from Krugman (1988) and Sachs (1989), have argued that an exces-
sive amount of debt raises expectations of higher future (implicit or explicit)
taxation and confiscation risk to satisfy debt service payments. This, in turn,
creates disincentives to invest–most notably by lowering the expected after-tax
rate of return on capital (Hernández-Catá (2000))–and may generate capital

1We focus in this paper on a presentation of the prototype IMMPA model for low-income
economies. As discussed in the concluding section, most of the building blocks of the model
are also relevant for policy analysis in middle-income economies.

1



2 Chapter 5

flight and lower net private capital inflows.2 Studies by Elbadawi, Ndulu, and
Ndungu (1997), Iyoha (2000), and Pattillo, Poirson, and Ricci (2002), provide
some recent empirical evidence of a negative relationship between external debt
and private capital formation for sub-Saharan Africa. Iyoha (2000) for instance,
in a study covering the period 1970-94, found that the ratio of external debt
to GDP had a significant and negative effect on gross domestic investment.
Pattillo, Poirson, and Ricci (2002), in a study covering 93 developing countries
over 1969-98, found that on average external debt begins to have a negative
impact on growth when it reaches about 160-170 percent of exports or 35-40
percent of GDP. In the present model, we capture this adverse incentive effect
by introducing a nonlinear effect of the ratio of debt service to taxes on pri-
vate investment. As a result, the higher the initial level of debt, the stronger
the negative marginal effect of a further increase in foreign borrowing on the
propensity to invest. Put differently, the debt overhang in our setting provides
a justification for debt reduction on efficiency grounds.
Our analysis, as discussed in detail below, differs from existing approaches

in several dimensions. It emphasizes, most notably, the role of labor market
segmentation (induced either by government legislation or firms’ wage-setting
decisions), the role of informal employment in the transmission of policy and
exogenous shocks to the poor, and (in the case of low-income, highly-indebted
countries) the adverse effect of external debt on private incentives to invest. It
accounts at the same time for the impact of different components of government
expenditure (on infrastructure, education, and health) on the production process
and the accumulation of physical and human capital by the private sector. It
also captures credit market imperfections and linkages between the financial
system and the real side of the economy, by relating firms’ borrowing needs (for
both working capital and physical capital formation) to bank lending. Because
of its integrated treatment of the real and financial sides, the model allows
policy analysts to study not only the impact of structural reforms (such as
changes in tariffs or the composition of public expenditure) on relative prices
and output, but also the effect of short-term stabilization policies (such as a cut
in domestic credit or a rise in policy interest rates) as well as other financial
shocks (such as an outflow of private capital or a rise in world interest rates).
Our detailed treatment of the labor market is particularly important to assess
the poverty reduction effects of adjustment programs, because the poor often
generate their main source of income from wages, and the latter depend on
available employment opportunities. By distinguishing between rural and urban
sectors (and accounting for migration dynamics driven by relative wages), the
model allows us to study separately the evolution of poverty in urban and rural
areas and its relation with output and employment fluctuations across sectors.
The remainder of the chapter is organized as follows. Section II presents an

overview of the main issues that our analysis focuses on and highlights areas in
which our framework differs from some of the past and more recent research in

2As pointed out by Husain (1997), the taxation ability of the debtor government may be
important in determining the magnitude of the debt overhang effect on private investment.
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the field. Section III describes in detail the structure of the prototype IMMPA
model for low-income, highly-indebted countries, considering in turn production
and employment, demand and external trade, prices, income and expenditure,
the financial system, the public sector, the poverty and income distribution indi-
cators that the model generates, and the link between consumption and income
predictions and household expenditure surveys. Section IV discusses issues as-
sociated with the calibration and solution of the model and the extent to which
our parameters and initial values can be deemed “representative” of a poor,
highly-indebted economy. Section V presents the simulation results of various
shocks (both exogenous and policy-induced) and discusses their real, financial,
income distribution and poverty effects. We analyze, in turn, the short- and
long-run impact of a temporary terms-of-trade shock, a permanent cut in do-
mestic credit to the government, and a poverty-reduction program consisting
of partial external debt forgiveness coupled with a reallocation of savings on
debt service payments to three alternative forms of government expenditure:
lump-sum transfers to households, spending on infrastructure and outlays on
education. This last experiment is of particular interest in light of the current
international debate (alluded to earlier) on the need for debt relief for low-
income countries–conditional on a productive use of associated savings. The
last section summarizes our main results and suggests various extensions of our
analysis.

5.1 Structure of IMMPA

Given the type of policy issues that we wish to address, and the complexity
of some of the channels highlighted above (regarding notably the structure of
the labor market and the linkages between the real and financial sides of the
economy), our strategy has been to specify our framework in a relatively par-
simonious way by restricting its various building blocks to what we believe to
be essential components. In this section we review these various building blocks
and consider in turn the production side, employment, the demand side, exter-
nal trade, sectoral and aggregate prices, income formation, the financial sector
and asset allocation decisions, and the public sector. We specify behavioral
functions for each of the six broad categories of agents included in IMMPA:
households (disaggregated by levels of skills and location into various types of
rural and urban households), firms, the government, the central bank, commer-
cial banks, and the rest of the world. We also discuss the poverty and income
distribution indicators that we use as a basis for analyzing the effects of our vari-
ous simulation experiments on the poor, as well as the links between the model’s
predictions and household expenditure surveys. Throughout the discussion, we
often use “generic” forms to specify functional relationships; explicit functional
forms (as well as variable names and definitions) are provided in Appendices
A and B and their exact specification in the computer simulation program are
provided in Chen et al. (2001)). Finally, as indicated earlier, we focus in this
chapter on the prototype IMMPA model that we have designed with low-income
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countries in mind, leaving for Chapter 6 the modified version that we have built
with some specific characteristics of middle-income developing countries.

5.1.1 Production

In many low-income countries, the majority of the poor lives in rural areas; it
is therefore essential for a framework whose aim is to help policymakers design
poverty-reduction programs to be able to trace differences in economic perfor-
mance in the rural and urban sectors. We therefore begin with a distinction on
the production side between the rural and urban sectors. The rural economy is
itself divided between a tradable sector, which consists solely of a homogeneous
good sold abroad, and a nontraded goods sector, which produces a (composite)
good sold only domestically (see Figure 5.1). The rationale that underlies this
distinction can be found in the available evidence on the structure of the rural
labor market, which suggests the existence of an often large wage differential
between workers employed in the production of predominantly exported agri-
cultural goods and workers producing mainly for the domestic market–many
of whom are involved in subsistence agriculture (see for instance Bigsten and
Horton (1998)). Because the poverty implications of such differentials can be
large, our strategy is to model them separately.
Although income in the urban economy tends on average to be higher than

in the rural sector, the incidence of poverty has increased significantly (and
sometimes dramatically) in urban areas in many developing countries. Con-
comitantly, the informal economy has grown in size in these countries, in part
as a result of the lack of employment opportunities in the formal sector and the
pervasiveness of labor market segmentation. We account for these characteris-
tics by including both formal and informal components when specifying urban
production. Furthermore, we separate the formal urban economy into produc-
tion of private goods (which are sold abroad and domestically) and a public
good, as discussed below.

Rural Production

The rural sector produces two goods; one traded, one nontraded. Land available
for each of these activities is assumed to be in fixed supply and there is no
market to trade property claims on it. Gross output of nontraded goods, XAN ,
and exported agricultural goods, XAT , are given by the sum of value added
(VAN and VAT , respectively) and intermediate consumption:

XAN = VAN +XAN

X
i

aiAN , for i = AN,AT, I, P,G (1)

XAT = VAT +XAT

X
i

aiAT , for i = AN,AT, I, P,G (2)

where the aij are conventionally-defined input-output coefficients (sales from
sector i to sector j) and AN , AT , I, P , G are used in what follows to refer,
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respectively, to the nontraded agricultural sector, the traded agricultural sector,
the informal sector, the private urban sector, and the public sector.
Value added in each sector is assumed to be produced with a Cobb-Douglas

(CD) function of land, LAN , and a composite factor, defined as a constant
elasticity of substitution (CES) function that depends on the number of unskilled
rural workers employed (UAN in the nontraded-good sector and UAT in the
traded-good sector) and the economy-wide stock of public physical capital (KG,
which is defined below):

VAN = CD[LANAN , CES(UAN ,KG)], (3)

VAT = CD[LANAT , CES(UAT ,KG)]. (4)

As noted above, we assume that land is a fixed input in each sector; and
for simplicity, we normalize the area of land allocated to production to unity
in what follows. Given the CD specification, agricultural production exhibits
decreasing returns to scale in the remaining (composite) input.
The introduction of KG in the production functions (3) and (4) is based

on the view that (cumulative) public investment in the economy improves the
productivity of private firms and other production units in agriculture, because
it facilitates not only trade and domestic commerce but also the production
process itself. Thus, our concept of public capital includes not only roads and
public transportation that may increase access to markets, but also power plants
and similar public goods that may contribute to an increase in productivity.
As discussed below, the private, formal urban sector produces a single trad-

able good that may be either sold domestically or abroad. The structure of the
rural economy by contrast is rather different: we assume that production of the
rural traded good (XAT ) is exclusively allocated to exports (see below). In con-
trast, the nontraded agricultural good is exclusively produced for the domestic
market (XAN = DAN ). The reason for choosing this approach is that in many
poor countries, there is often a sharp contrast between the “external” compo-
nent of the agricultural sector, where production is mostly targeted to exports,
and the “domestic” component, where production is targeted mainly toward
domestic consumers. The production process, access to bank credit, and wage
formation mechanisms often differ significantly across these components, making
the assumption of a smooth production possibility frontier (with a conventional
concave shape) inappropriate. These modeling choices are obviously important
for the interpretation of some of the simulation results discussed below.

Urban Informal Production

Gross production in the urban informal sector, XI , is given as the sum of value
added, VI , and intermediate consumption, with value added given as a function
of the number of unskilled workers employed in the informal economy, UI , with
decreasing returns to scale:

XI = VI +XI

X
i

aiI , for i = AN,AT, I, P,G (5)
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where
VI = αXIU

βXI
I , αXI > 0, 0 < βXI < 1. (6)

Moreover, given what the available evidence suggests regarding the degree of
labor intensity of production in the informal sector, we take βXI to be relatively
high in our policy experiments.

Production of public goods and services

Gross production of public goods and services (or public good, for short), de-
noted XG, is given by the sum of value added, VG, and intermediate consump-
tion. Production of value added requires both types of labor (skilled and un-
skilled) and is given by a two-level CES function. At the lower level unskilled
workers, UG, and skilled workers, SG, combine to produce “effective” employ-
ment in the public sector; and at the second level, effective labor and public
capital, KG combine to produce net output:

XG = VG +XG

X
i

aiG, for i = AN,AT, I, P,G, (7)

where
VG = CES[CES(SG, UG),KG]. (8)

Employment levels of both categories of workers are treated as predetermined
policy variables. This specification of the production process of the public sector
good makes it possible to analyze the effects of changes in government employ-
ment. Public sector layoffs, for instance, will influence the rest of the economy
both through quantity effects on the labor market as well as a reduction in
public sector output.
Note also that, as indicated below, public sector wages for skilled workers

are set equal to the efficiency wage paid to that category of workers in the
private formal sector. Wages for unskilled workers in the public sector are, by
contrast, set equal to the minimum wage; unskilled workers are therefore “off”
their supply of labor. We will assume that “excess” employment (or disguised
unemployment) of unskilled labor prevails in the public sector (so that output
is never constrained), as documented in some studies of the labor market in
developing countries.3

Urban Formal Private Production

As with the production of the public good, private formal production also em-
ploys skilled and unskilled labor. In addition, physical capital is also included as
an input in the production process. An important step in specifying the produc-
tion technology consists of defining the degree of substitutability among inputs.
We assume–as suggested by some of the empirical evidence–that skilled labor

3See Agénor (1996), who discusses the role of political factors in the determination of public
sector employment.
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and private physical capital have a higher degree of complementarity (lower de-
gree of substitution) than physical capital and unskilled workers. In order to
account explicitly for these differences in the degree of substitutability among
inputs, we adopt a nested CES production structure. Specifically, gross produc-
tion of the private formal-urban sector, XP , is taken to be given by the sum of
value added, VP , and intermediate consumption:

XP = VP +XP

X
i

aiP , for i = AN,AT, I, P,G, (9)

where
VP = CES{CES[CES(ef.SP ,KP ), UP ],KG}, (10)

and ef , as discussed below, denotes the level of on-the-job effort provided by
skilled workers. At the lowest level of equation (10), the effective supply of
skilled labor, ef.SP , and private capital, KP , are used in the production of the
composite input T2 (assuming a low elasticity of substitution between them).
At the second level, this composite input is used, together with unskilled labor,
UP , to produce the composite input T1. With this specification it is possible to
choose a higher elasticity of substitution between T2, and unskilled workers, UP .
In other words, whereas skilled labor and private physical capital are essentially
complements, either one of these inputs is a substitute to unskilled labor in
the production process. The final layer of this nested CES has T1 and KG (the
stock of government capital) as inputs in the production of private formal urban
output.
Given our assumption that both the public and informal goods are not traded

(that is, they are sold only on the domestic market), the private formal urban
good is the only component of urban production that can be exported abroad.
In line with conventional CGE models (see, for instance, Dervis, De Melo, and
Robinson (1982), Devarajan et al. (1997), and Robinson et al. (1999)), we
assume that firms choose to allocate their output to exports or to the domestic
market according to a production possibility frontier, defined by a Constant
Elasticity of Transformation (CET) function:

XP = CET (EP ,DP ). (11)

Equation (11) states that output, XP , produced according to equation (9), is
allocated either to exports, EP , or the domestic market, DP . The actual levels
of each component are shown later to depend on the relative prices of exported
and domestic goods, in standard fashion.

5.1.2 Wages, Employment, Migration, and Skills Acquisi-
tion

As mentioned earlier, there are two types of workers in this model: skilled and
unskilled. In practice, of course, there is a continuum of skills, but one may want
to think of our distinction as a broad one that suffices for analytical purposes.
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Unskilled workers may be employed either in the rural economy, UR, or in
the urban economy, UU , whereas skilled workers are employed only in the urban
economy (see Figure 5.2).4 We also assume that skilled workers are not employed
in the informal economy either–perhaps as a result of signaling considerations,
as discussed later. In practice, there may obviously be many cases in which
(semi-) skilled workers take part in the informal labor force. However, their
productivity should not differ much from that of unskilled workers, at least in
part because monitoring is relatively easier than in the formal economy (this
being in turn related to the smaller size of production units in the informal
sector). As a result, modeling them differently would not substantially alter a
broad range of simulation results.

Rural Wages and Employment

The available empirical evidence on wages in the rural economy of many low-
income developing countries suggests that there is a significant discrepancy be-
tween wages paid in the export sector (cash crops and other agricultural prod-
ucts), and wages paid in the nontraded sector. Because of higher wages in the
export sector, all workers in rural areas will opt to seek employment there first.
In general, nominal wages in the export sector,WAT , can be taken to be indexed
either on the value added price or gross output price in that sector, or on the
economy-wide consumer price, so that

WAT = wAT (PINDAT )
indAT , (12)

where PINDAT = PVAT , PXAT , or PLEV , and 0 ≤ indAT ≤ 1, with PVAT
(PXAT ) being the price of value added (gross output) in the export sector, and
PLEV the consumer price index, which are defined later.
In the simulations reported below, we take the degree of indexation to be

perfect with respect to the price of value added (as a result, say, of strong
bargaining power of workers in that sector), so that PINDAT = PVAT , and
indAT = 1. Thus, the product wage, wAT , is taken to be fixed in real terms and
firms are assumed to hire workers up to the optimal level given by their labor
demand curve. The profit-maximizing demand function for labor in the export
sector, Ud

AT , can be shown to be given by

Ud
AT =

µ
V
1+

ρXAT
1−ηXAT

AT

1− ηXAT

(1 + IL−1)wAT
· βXAT

α
ρXAT
XAT

¶ 1
1+ρXAT

, where wAT =
WAT

PVAT
.

(13)
Equation (13) indicates that labor demand in the rural export sector is

positively related to the level of net output, VAT , and negatively related to the
effective product wage, (1+IL−1)wAT . Labor demand does not depend directly
on the price of the exported agricultural good, PXAT (which is proportional to
the value added price, as shown below in equation (47)), because the nominal

4This is of course a simplification, as there are some firms, located in the rural area, which
may require skilled labor.
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wage rate paid to workers, WAT , varies proportionally to PVAT in order to
keep the real wage rate fixed at wAT . Again, the assumption of perfect real
(product) wage rigidity is not necessarily appropriate for all countries; there are
cases where partial indexation of nominal wages might be more appropriate.
The assumption of full indexation can be easily relaxed in the IMMPA software
for practical applications.
Note also that the product wage rate is multiplied by (1 + IL−1), where

IL−1 is the one-period lagged bank lending rate, to account for the fact that
firms in this sector rely on working capital to pay wages in advance of the sale
of output. As a result, firms consider the effective price of labor, which includes
the cost of borrowing, when making labor hiring decisions.5 We assume that
the cost of credit specified in loan contracts negotiated for the current period is
based on the interest rate prevailing in the previous period.
The supply of labor to the nontraded agricultural sector is determined resid-

ually, as the number of workers who are unable to find a job in the better-paying
sector seek employment in the nontraded sector:

Us
AN = UR − Ud

AT . (14)

The wage rate in the nontraded agricultural sector is flexible and determined
so as to equate labor demand (derived from standard profit maximization condi-
tions), Ud

AN , and labor supply, given by (14). The market-clearing equilibrium
product wage, wAN , is thus given by

wAN =
βXAN (1− ηXAN )

α
ρXAN
XAN

 V
1+

ρXAN
1−ηXAN

AN

(Us
AN )

1+ρXAN

 , where wAN =
WAN

PVAN
. (15)

The size of the labor force in the rural sector, UR, is predetermined at any
given point in time. Over time, UR grows at the exogenous population growth
rate, net of worker migration to urban areas, MIGR:

UR = UR,−1(1 + gR)−MIGR. (16)

In line with the traditional analysis of Harris and Todaro (1970), the in-
centives to migrate are taken to depend negatively on the ratio of the average
expected consumption wage in rural areas to that prevailing in urban areas. We
assume that costs associated with migration or other frictions may delay the
migration process, introducing persistence in migration flows.
Unskilled workers in the urban economy may be employed either in the for-

mal sector, in which case they are paid a minimum wage, WM , or they can enter
the informal economy and receive the market-determined wage in that sector,

5There is a large literature emphasizing the role of interest rates in a credit-in-advance
economy on the supply side; New Structuralist economists (see e.g. Taylor (1983)) have been
particularly strong advocates of the necessity to take this effect into account when specifying
macroeconomic models. See also Izquierdo (2000) for a more recent discussion.
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WI . When rural workers make the decision to migrate to urban areas, they are
uncertain as to which type of job they will be able to get, and therefore weigh
wages in each sector by the probability of finding a job in that sector. They
also take into account expected wages in the rural sector when making migra-
tion decisions. Suppose, for simplicity, that the rural labor market operates
as a sequential “auction” market–all rural workers are laid-off at the end of
each production period and re-hired randomly at the beginning of the next. In
such conditions, the probability of employment in each sector subject to entry
restrictions (that is, sectors where employment is demand determined) can be
approximated by prevailing employment ratios. Finally, potential migrants also
consider what their expected purchasing power in rural and urban areas will be,
depending on whether they stay in the rural sector and consume the “typical”
basket of goods of rural households, or migrate and consume the “typical” urban
basket of goods.
Combining these hypotheses implies that the average expected urban con-

sumption wage is a weighted average of the minimum wage in the formal sector
and the going wage in the informal sector, deflated by an urban consumption
price index, PUU (defined below).6 The weights are given by θU and 1 − θU ,
where θU is the probability of finding a job in the urban formal sector. The
expected, unskilled urban real wage for the current period, EwU , is thus

EwU =
θUWM,−1 + (1− θU )WI,−1

PUU,−1
, (17)

where θU is measured by the initial proportion of unskilled workers in the
private formal sector, relative to the total number of unskilled urban work-
ers net of government employment prevailing in the previous period (that is,
θU = (UP,0/(UU,0 − UG,0)).7 A similar reasoning is used to calculate the ex-
pected rural consumption real wage, EwA:

EwA =
θRWAT,−1 + (1− θR)WAN,−1

PR,−1
,

where PR is the consumption index for the rural sector (defined below) and
θR is approximated by the initial proportion of the rural unskilled labor force
employed in the export sector (that is, θR = UAT,0/UR,0).8 The migration
function can therefore be specified as

MIGR = UR,−1λm

·
σM ln

µ
EwU

EwA

¶¸
+ (1− λm)

UR,−1
UR,−2

MIGR−1, (18)

6The weights of each type of good in the price index represent consumption patterns for
urban unskilled workers in the base period (see the discussion below).

7Note that this expression for θU assumes that there is no “auctioning” of public sector
jobs, that is, the government does not turn over its employees over every period as occurs in
the private sector. This assumption captures the view that public jobs are not “randomly”
offered but result rather from various non-economic considerations, such as political patronage.
If there is turnover in the public sector, however, the probability of finding a job would be
(UP,0 + UG,0)/UU,0, instead of (UP,0/(UU,0 − UG,0).

8 In principle, both θU and θR vary over time. In the simulations reported below, however,
we treat them as constant.
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where 0 < λm < 1 measures the speed of adjustment and σM > 0 measures the
elasticity of migration flows with respect to expected wages.
It should be noted that we have abstracted in the above discussion from

the role of risk aversion in individual migration decisions, by focusing on “ex-
pected income” differentials rather than “expected utility” differentials. For a
risk-averse worker, for instance, the probability of employment is a more impor-
tant determinant of migration than the wage rate. More generally, we have not
captured in our specification some of the other factors that may affect the deci-
sion to migrate, as emphasized in the recent analytical and empirical literature
(see for instance Stark (1991) and Ghatak, Levine and Price (1996)). Wage
uncertainty in agriculture or the urban sector (resulting, in the former case,
from output variability, and in the latter, from imperfect information about la-
bor market conditions), income inequality and relative deprivation in the rural
sector, the joint nature of the decision process in households, and the lack of
access to credit markets, may all affect migration decisions and lead potential
migrants to alter their decision to move.9 For instance, imperfect (and costly)
information about urban labor market conditions may lead potential migrants
to attach a greater weight to the available information regarding the rural sector
and may lead them to postpone their decision to move–despite the existence
of a large (expected) wage differential.10 However, some of these factors may
be country-specific and we have opted in building our prototype framework to
focus on a more parsimonious specification that highlights the role of relative
income opportunities.

Urban Unskilled Wages and Employment

The public sector is assumed to hire an exogenous level of unskilled workers,
UG. For simplicity, the wage rate paid by the government to unskilled workers
is set at the same level as the wage rate paid to that category of labor in the
private formal sector. Furthermore, we assume that there is a legally-binding
minimum wage in place, which is indexed to either the consumer price index or
an alternative price:

WM = wM (PINDM )
indM ,

where PINDM = PLEV for instance, and 0 ≤ indM ≤ 1. In the simulation
exercises reported later, we assume that the minimum wage is fully indexed (so
that indM = 1) on the price of the composite factor T1.11

Labor demand in the formal private sector, Ud
P , is determined by firms’ profit

maximization. Given that formal private sector firms also borrow to finance
their wage bill prior to the sale of output, the effective price of labor includes

9Stark (1991) also emphasized that individual migration can be the outcome of a family
decision, often as a response to uninsurable risks.
10We also abstract from the negative externalities associated with rural to urban migration,

such as congestion costs or pollution in shanty towns.
11An alternative would be to assume that the minimum wage is fixed in nominal terms

(indM = 0). As is well known, simulation results of particular shocks may differ significantly
under the two assumptions (see for instance Devarajan, Ghanem, and Thierfelder (1999)).
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again the bank lending rate; thus

Ud
P = T1

µ
1

(1 + IL−1)wM

βXP1

α
ρXP1
XP1

¶σXP1
, where wM =

WM

PT1
. (19)

As was the case for the rural sector (and in order to avoid corner solutions),
we assume that the wage rate paid to unskilled labor in the formal urban sector
is systematically greater than the real wage rate paid in the informal sector.
Consequently, unskilled urban workers will first seek employment in the private
formal sector. The actual level of employment in that sector is determined
according to equation (19). The remainder of the urban unskilled labor force,
UU , will thus seek employment in the informal economy, where there are no
barriers to entry:

Us
I = UU − Ud

P − UG. (20)

From (6), the demand for labor in the informal sector is given by Ud
I =

βXI(VI/wI), where wI is the product wage defined as WI/PVI . Because the
informal labor market clears continuously (Ud

I = Us
I ), the equilibrium product

wage is given by

wI = βXI

VI
Us
I

, where wI =
WI

PVI
. (21)

The urban unskilled labor supply, UU , grows as a result of “natural” urban
population growth and migration of unskilled labor from the rural economy, as
discussed earlier. Moreover, a fraction of the urban unskilled population acquires
skills (SKL) and leaves the unskilled labor force to increase the supply of skilled
labor in the economy. We make the additional assumption that individuals are
born unskilled, and therefore natural urban population growth (not resulting
from migration or skills acquisition factors) is represented by urban unskilled
population growth only, at the rate gU . Thus, the size of the urban unskilled
labor supply evolves according to

UU = UU,−1(1 + gU ) +MIGR− SKL. (22)

We treat the growth rate of the urban unskilled population endogenously in
our framework. We do so by dwelling on the several studies have documented
the existence of a negative association between population growth rates and
income levels; fertility rates tend to fall as the level of income increases (see for
instance Barro and Becker (1989), and Becker, Murphy and Tamura (1990) for
the growth implications of this relationship). Specifically, we assume that the
growth rate of the urban unskilled population is related to a distributed lag of
current and past values of the ratio of average income in the urban economy
for skilled and unskilled workers. Assuming that these lags follow a declining
geometric pattern and using the Koyck transformation, we get

gU = λgαgu

·
(SP + SG)WS/S

[UIWI + (UP + UG)WM ]/UU

¸−γgu
+ (1− λg)gU,−1, αgu > 0,

(23)



Complete IMMPA 13

where γgu > 0 measures the elasticity of the growth rate of the urban unskilled
population with respect to the wage ratio.
The acquisition of skills by unskilled workers is assumed to depend on three

factors: a) relative expected consumption wages of skilled to unskilled urban
workers (as a proxy for the future stream of earnings associated with higher
levels of education); b) the government stock of education capital, KE , which
affects the ability to invest in skills; and c) the average level of wealth held by
each unskilled worker, which plays an important role in the presence of liquidity
constraints.
Consider first the effect of wages. In case they acquire skills, current unskilled

workers expect to earn wage WS if they are employed (with probability θS) and
nothing if they are unemployed. The purchasing power of this wage is obtained
by deflating it by the skilled consumption price index, PUS,−1 (defined below):

EwS = θS
WS,−1
PUS,−1

,

where θS is, as before, approximated by the initial ratio of the number of skilled
workers employed in the private sector, over the total number of skilled workers
that are not employed in the public sector seeking a job in the private sector
(that is, θS = SP,0/(S0 − SG,−0)).
In contrast, if they remain unskilled, they expect to get the average unskilled

wage, which is a weighted average of the minimum wage WM and the informal
wage rate. Assuming, again, that there is no job turnover in the public sector,
the average expected real wage is given by (17), which is repeated here for
convenience:

EwU =
θUWM,−1 + (1− θU )WI,−1

PUU,−1
,

with θU as defined above.
Consider now the effect of initial wealth. As can be inferred, for instance,

from various studies in the endogenous growth literature (see for instance De
Gregorio (1996)), the existence of constraints in obtaining credit to fund the cost
of acquiring skills may completely outweigh the impact of relative wages and the
prevailing stock of government capital in infrastructure on workers’ decisions.
Indeed, in the framework that we consider here, only firms have access to bank
credit (see the discussion below); no matter how high the wage differential is
or is expected to be, workers simply cannot borrow to finance human capital
accumulation.12 To capture the existence of these credit constraints we assume
that the decision to acquire skills is a function of the (lagged) ratio of the level
of wealth of urban formal and informal unskilled households divided by the
number of unskilled workers in the urban sector, (WTUI +WTUF )/UU (with
WT defined below). Admittedly, this is a rather simplistic way of modeling
these frictions; an alternative (but less tractable) approach would be to assume

12This assumption is well supported by the evidence on the composition of bank credit in
low-income countries, which suggests that only a small fraction of bank loans is allocated to
households.
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that access to the credit market is subject to a threshold effect, with financial
wealth playing a “signaling” role because of workers’ ability to pledge a fraction
of it as collateral.
Given these three effects, the flow increase in the supply of skilled labor can

be written as:

SKL = λS

·µ
WTUI,−1 +WTUF,−1

UU,−1

¶αedu
κe

µ
EwS

EwU

¶σW
(KE,−1)σE (̧24)

+(1− λS)SKL−1,

where 0 < λS < 1, κe is a shift parameter, and αedu > 0. For simplicity, we
treat as constant the cost of acquiring skills (as measured by the number of
years of schooling multiplied by the average cost of education per year).
Public investment in education, IE (which is treated as exogenous), deter-

mines the rate at which the stock of public capital in education grows over
time:

KE = KE,−1(1− δE) +
IE,−1
PQP,−1

, (25)

where 0 < δE < 1 is a depreciation rate. We assume that only the private good
is used to invest in education and therefore deflate nominal investment by the
demand price PQP (defined below).

Urban Skilled Wages and Employment

As indicated earlier, we assume that wage-setting behavior for skilled labor
is based on efficiency considerations. Specifically, we assume that in order to
provide incentives for employees to work and avoid shirking, firms must set
a sufficiently high (product) wage. Along the lines of the Agénor-Aizenman
functional form discussed in Chapter 1, we assume that the level of effort skilled
workers provide depends negatively on the ratio of their real opportunity cost,
ΩW , to their consumption wage, that is, the nominal wage WS deflated by the
skilled consumption price index, PUS :

ef = 1− efm

·
ΩW

WS/PUS

¸γef
, where γef > 0, (26)

and where 0 < efm < 1 denotes the “minimum” level of effort. The opportunity
cost of effort is taken to be constant in what follows.
Firms determine the levels of skilled and unskilled employment, as well as

the product wage for skilled labor, wS , so as to maximize profits, taking as
given the real minimum wage paid and the production technology (10). It can
be established that the demand for skilled labor is given by

SdP = T2κS

µ
1

(1 + IL−1)wS
· βXP2

α
ρXP2
XP2

¶σXP2
, where wS =

WS

PT2
, (27)

whereas the optimal wage-setting equation is given by

wS =
βXP2γef (1− ef)

α
ρXP2
XP2

µ
T2

ef · SP

¶1+ρXP2 PUS
PT2

. (28)



Complete IMMPA 15

Note that in this equation the ratio of the consumption price index for skilled
workers, PUS , over the price of the composite input, PT2, appears because
firms set the product wage whereas effort depends on the consumption wage.
This creates an important channel (seldom accounted for in empirical models)
through which changes in relative prices affect wage formation.
Given that firms set wages and are on their labor demand curve, open skilled

unemployment may emerge. The rate of skilled unemployment, UNEMPS , is
given by the ratio of skilled workers who are not employed either by the private
or the public sector, divided by the total population of skilled workers:13

UNEMPS =
S − SG − SdP

S
. (29)

Note that here we assume that skilled workers who are unable to find a job in
the formal economy do not enter the informal economy, in contrast to unskilled
workers. In principle, any worker who is not hired in the formal economy could
get a job in the informal economy at the going wage. However, there are several
reasons why they may choose not to do so. An important consideration may
be that skilled workers are concerned about possible adverse signaling effects
associated with employment in the informal economy and may prefer instead
to remain openly unemployed (Gottfries and McCormick (1995)). Indeed, the
existence of “luxury” unemployment is a well-documented feature of the labor
market in developing countries.
The skilled labor force evolves over time according to:

S = S−1 + SKL. (30)

Because we assumed that workers are born unskilled, the skilled workforce
does not grow at the natural growth rate of the urban population, but rather
at the rate at which unskilled workers choose to acquire skills. Note also that,
for simplicity, we assume no “de-skilling” (or obsolescence) effect, although this
could be easily captured.
It is important, to conclude this discussion of wage formation mechanisms,

to return to our assumption that skilled workers’ wage is determined on the
basis of an efficiency effect of compensation on productivity. In practice, it
is notoriously difficult to discriminate among various forms of efficiency wage
theories; these theories tend to be “observationally equivalent.” At the same
time, however, this makes our choice here of an explicit formulation based on
the wage-productivity link less restrictive than it appears at first glance; in fact,
a wage-setting equation fundamentally similar to (28) can also be derived by
considering, say, turnover costs. A bargaining framework between firms and a
centralized trade union could also lead to a similar wage-setting specification.
The important point is to assume in each case that whereas firms are concerned
with the product wage, workers (or the union that represents them) are con-
cerned with the consumption wage. This creates a wedge (as derived above)
through which relative prices affect wage-setting decisions.
13As noted earlier, skilled employment in the public sector is set exogenously by the gov-

ernment.
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Although our treatment above provides a tractable specification of the wage-
productivity link, a more general specification of wage formation for skilled labor
may also be warranted in some applications. Such a specification is also available
in IMMPA and consists of replacing (28) by the “generic” formulation

WS = wS(PINDS)
indS (UNEMPS)

−φUΩφ1W

µ
PUS
PT2

¶φ2
(1 + IL−1)−φ3 , (31)

where PINDS = PLEV or PT2 (depending on whether the nominal wage is
indexed to the overall level of prices or the composite “product” price), 0 ≤
indS ≤ 1, and ΩW , φU , φ1, φ2, φ3 > 0.
If this specification is used, wS in equation (27) must be defined as wS =

WS/PT2, with WS given in (31), and the production technology, equation (10),
must be replaced by

VP = CES{CES[CES(SP ,KP ), UP ],KG}. (32)

Specification (31) is quite flexible; for instance, full indexation on the con-
sumer price index only requires setting PINDS = PLEV , indS = 1, and
φU = φ1 = φ2 = φ3 = 0. To assume that the product wage depends only on the
ratio PUS/PT2 (as above) requires setting PINDS = PT2, indS = 1, φ2 > 0,
and φU = φ1 = φ3 = 0. Note also that in (31), as long as φU > 0, the level
of skilled unemployment will affect (negatively) the level of nominal wages, in-
stead of the rate of growth of wages (as would be the case with a Phillips curve
formulation). This level effect is consistent with various forms of efficiency wage
theories in which unemployment acts as a “worker discipline device,” such as
the effort elicitation model of Shapiro and Stiglitz (1984); evidence supporting
it has been provided for instance by Hoddinot (1996) for Côte d’Ivoire. Finally,
note that the gross lending rate, 1 + IL−1, enters in this specification because,
say, an increase in the cost of borrowing raises the effective price of labor, which
firms try to offset, at least in part, by reducing the nominal wage. If φ3 < 1
(φ3 > 1) the net effect is an increase (reduction) in the effective cost of skilled
labor, and the demand for skilled labor will fall (increase).
Note that the inverse relationship between the level of skilled unemployment

and the skilled workers’ wage can also be introduced in either (26) or (28), by
assuming that the reservation wage, ΩW , is inversely related to the unemploy-
ment rate:

ΩW = ΩW (UNEMPS)
−φU ,

where φU ≥ 0. Put differently, unemployment acts as a “disciplining device”
by reducing the perceived opportunity cost of working and/or in reducing wage
demands. In the simulation experiments reported below, however, we focus on
the case where φU = 0.

5.1.3 Supply and Demand

As noted earlier, we assume that both the informal and public sector goods are
nontraded. This therefore implies that, in each sector, total supply is equal to
gross production, that is,
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XI = Qs
I , XG = Qs

G. (33)

Agricultural and private formal urban goods, by contrast, compete with
imported goods. The supply of the composite good for each of these sectors
consists of a CES combination of imports and domestically-produced goods:

Qs
AN = CES(MAN ,DAN ), (34)

Qs
P = CES(MP ,DP ), (35)

where DAN = XAN .
Aggregate demand for each of these sectors consists of intermediate and final

consumption, government spending, and investment demand:

Qd
AN = CAN + INTAN , (36)

Qd
I = CI + INTI , (37)

Qd
G = CG + ZG + INTG, (38)

Qd
P = CP +GP + ZP + INTP , (39)

where INTj (for j = AN, I,G, P ) is defined as total demand (by all productions
sectors) for intermediate consumption of good j:

INTj =
X
i

ajiXi for i = AN,AT, I, P,G. (40)

Government expenditure on good j, Gj , is expressed in real terms as:

Gj = ggj
G

PQj
for j = P,AN,G, (41)

where G represents total nominal government expenditure, PQh is the market
price of goods purchased by the government, and ggAN + ggG + ggP = 1. Note
that the government is assumed not to spend on informal sector goods.
For the nontraded agricultural and informal sectors, aggregate demand (QAN

andQI) consists of intermediate consumption and demand for final consumption
(CAN and CI), whereas aggregate demand for the public good, QG, consists of
intermediate consumption as well as demand for final consumption, CG, and
investment demand, ZG. Aggregate demand of the private formal good, QP , is
taken to consist of intermediate consumption as well as demand for final private
consumption, CP , final government consumption, GP , and private investment,
ZP .
Final consumption for each production sector i, Ci, is the summation across

all categories of households of nominal consumption of good i, deflated by the
demand price of good i:

Ci =
X
h

Cih =

P
h ccih · CONh

PQi
, where 0 < ccih < 1,

X
i

ccih = 1, (42)
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where Cih is consumption of good i by household h and PQi is the compos-
ite sales price of good i (defined below). Coefficients ccih indicate how total
nominal consumption by household h, CONh, is allocated to each type of good.
Equations (42) can be derived by maximization of a Stone-Geary utility func-
tion (see for instance Deaton and Muellbauer (1980)). They represent a linear
expenditure system in which, for simplicity, the subsistence level of consumption
is set to zero.
Finally, aggregate investment made by firms, Z, consists of purchases of both

public and private goods and services (ZG and ZP respectively):

Zi = zzi
Z · PK
PQi

, where zzG + zzP = 1.

Coefficients zzi measure the allocation of total investment demand to public
and private goods.

5.1.4 External Trade

As indicated earlier, firms in the private formal sector allocate their output to
exports or the domestic market according to the production possibility frontier
(PPF) specified in equation (11) and the relative price of exports (PEP ) vis-à-
vis domestic goods (PDP ). Efficiency conditions require that firms equate this
relative price to the opportunity cost in production. This yields:

EP = DP

µ
PEP

PDP
· 1− βTP

βTP

¶σTP
. (43)

The agricultural traded good is fully exported, as also indicated earlier;
given that this sector is the only one using only its own good as intermediate
consumption, we have

EAT = VAT = (1− aAT,AT )XAT . (44)

A similar reasoning applies to the determination of the demand for imports.
We assume that imports compete with domestic goods in the agricultural non-
traded sector as well as in the private formal sector. Making use of Armington
functions for the demand for imported vs. domestic goods and relative prices,
import demand for both sectors (MA and MP ) can be written as:

MAN = DAN

µ
PDAN

PMAN
· βQA
1− βQA

¶σQA
, (45)

MP = DP

µ
PDP

PMP
· βQP
1− βQP

¶σQP
. (46)

These equations indicate that the ratio of imports to domestic supply of
both categories of domestic goods depends on the relative prices of these goods
and the elasticity of substitution, σQA and σQP , between these goods.
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5.1.5 Prices

As we have seen previously production requires both factor inputs and interme-
diate inputs; we therefore define the net or value added price of output as:

PVi = V −1i

PXi(1− indtaxi)−
X
j

ajiPQj

Xi, where i, j = AN,AT, I, P,G,

(47)
where indtaxi is the rate of indirect taxation of output in sector i (with indtaxI
= 0 because there is no indirect taxation of informal sector output). This
equation relates the value added price of output of sector i to the price of
gross output, PXi, net of indirect taxes, less the cost of intermediate inputs
(purchased at composite prices).
We are considering a small economy and therefore assume that the world

prices of imported and exported goods are exogenously given. The domestic
currency price of these goods is obtained by adjusting the world price by the
exchange rate, the import tariff rate, tm, or the export subsidy rate, te:

PEi = wpei(1 + tei)ER, for i = AT,P, (48)

PMi = wpmi(1 + tmi)ER, for i = AN,P. (49)

Because the transformation function between exports and domestic sales of
the urban private good is linear homogeneous, the sales price, PXP , is derived
from the expenditure identity:14

PXPXP = PDPDP + PEPEP ,

that is,15

PXP =
PDPDP + PEPEP

XP
. (50)

For the informal and public sectors (both of which produce goods that are
not exported and do not compete with imports), the composite sales price is
identical to the price of domestic sales, which in turn is equal to the price of gross
output. In the agricultural sector, the sales price of the traded agricultural good,
PXAT , is simply the domestic-currency price of agricultural exports, PEAT ,

14An alternative approach to price formation in the private formal sector is to assume that
prices are set monopolistically, as markups over input costs (as for instance in Yeldan (1997),
among others). With a fixed markup, equilibrium would then require the level of output to
be demand determined, implying that the production function would be dropped from the
system.
15 In solving the model, we use equation (46) to solve for PDP , and, because Qs

P = Qd
P ,

we use (39) to solve for the equilibrium value of QP . We then invert the composite good
CES equation (35) to solve for MP and invert the CET function (11) to solve for DP . This
procedure ensures that the composite price (and thus indirectly the price of domestic sales)
adjusts to equilibrate supply and demand.
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whereas the sales price of the nontraded good, PXAN , is equal to the domestic
price of agricultural goods, PDAN .
For the nontraded agricultural sector and private urban production, the

substitution function between imports and domestic goods is also linearly ho-
mogeneous, and the market price is determined accordingly by the expenditure
identity:

PQiQi = PDiDi + PMiMi, for i = AN,P,

that is

PQi =
PDiDi + PMiMi

Qi
, for i = AN,P. (51)

For those sectors that do not compete with imports (informal and public
sector goods), the domestic price, PDi, is simply equal to the market price,
PXi:

PDi = PXi, for i = I,G. (52)

The nested CES production function of private formal urban goods is also
linearly homogeneous; prices of the composite inputs are therefore derived in
similar fashion:

T1PT1 = T2PT2 + (1 + IL−1)WMUP , (53)

T2PT2 = PROFP + (1 + IL−1)WSSP , (54)

where PROFP , as defined below, denotes profits of private firms in the urban
formal sector.
The price of capital is constructed as using the investment expenditure iden-

tity, which involves those goods for which there is investment demand, namely,
the public good and private-formal urban good (see equations (38) and (39)):

PK =

P
i PQiZi
Z

=
PQGZG + PQPZP

Z
. (55)

Markets for informal goods and government services clear continuously; equi-
librium conditions are thus given by

Qs
I = Qd

I , Qs
G = Qd

G.

In solving the model, we use equations (33) to determine the equilibrium
quantities QI and QG, that is, equations (5) and (7). We also use the demand
equations (37) and (38) to solve residually for CI and CG, that is:

XI −GI − INTI = CI , (56)

XG −GG − ZG − INTG = CG. (57)

Equation (42) for i = I,G, is then solved for PQI = PXI and PQG = PXG,
respectively. This yields:

PXi =

P
h ccihCONh

Ci
, i = I,G. (58)
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The aggregate price level, PLEV , or consumer price index (CPI), is a
weighted average of individual goods market prices, PQi:

PLEV = CPI =
X
i

wtiPQi, (59)

where 0 < wti < 1 denotes the relative weight of good i in the index, and
PQI = PDI and PQG = PDG. These weights are fixed according to the share
of each of these goods in aggregate consumption in the base period. Inflation is
defined as the percentage change in the price level:

PINF =
PLEV − PLEV−1

PLEV−1
. (60)

Finally, the consumption price index for the rural sector is given by

PR =
X
i

wriPQi, (61)

whereas the consumption price indexes for urban unskilled and skilled workers
are given by

PUU =
X
i

wuiPQi, (62)

PUS =
X
i

wsiPQi, (63)

where the wri, wui and wsi are relative weights with
P

i wri,
P

i wui andP
i wsi summing to unity. The deflator of GDP at factor cost (used below), is

given by

PGDPFC = ΣiviPVi, vi ≡ PViXi/ΣjPVjXj , (64)

where, again, Σivi = 1.

5.1.6 Profits and Income

Firms’ profits are defined as revenue minus total labor costs. In the case of
agricultural nontraded sector firms and urban informal sector firms, profits are
simply given by

PROFi = PViVi −WiUi, for i = AN, I. (65)

Firms producing in the traded agricultural sector must include working cap-
ital costs as well in measuring their production costs, that is, interest payments
on their wage bill; their profits are therefore given by

PROFAT = PVATVAT − (1 + IL−1)WATUAT . (66)
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Finally, profits of private-urban sector firms account for both working capital
costs and salaries paid to both categories of workers:

PROFP = PVPVP − (1 + IL−1)UPWM − (1 + IL−1)SPWS , (67)

where, as noted earlier, the nominal wage paid to unskilled workers is the legally-
imposed minimum wage, WM .
Firms’ income is simply equal to profits minus interest payments on loans for

investment purposes. Firms’ income and profits are defined separately, because
not all sectors are assumed to borrow on the credit market to finance investment.
Specifically, we assume that only firms in the formal urban economy accumulate
capital.16 Firms’ income can thus be defined as:

Y Fi = PROFi, for i = AN,AT, I, (68)

Y FP = PROFP − IL−1DLP,−1 − IF · FLP,−1ER, (69)

where IF is the interest rate paid on foreign loans, and DLP and FLP are
the levels borrowed domestically and abroad by private urban firms for physical
capital accumulation.
Commercial banks’ profits must also be taken into account. They are defined

as the difference between revenues from loans to firms (be it for working cap-
ital or investment needs) and interest payments on both households’ deposits,P

hDDh, and foreign loans received from international creditors, FLB:

Y FPB = IL−1[DLP,−1 +DLG,−1 + UATWAT +WMUP +WSSP ] (70)

−ID
X
h

DDh,−1 − IF ·ER · FLB,−1,

where ID is the interest rate on bank deposits, assumed to be set by the central
bank.
Household income is based on salaried labor, distributed profits, transfers,

and net interest receipts on holdings of financial assets. Households are defined
according to both labor categories and their sector of location. There are two
types of rural households: one comprising workers employed in the traded sector,
and the other workers in the nontraded sector. In the urban sector there are two
types of unskilled households, those working in the informal sector and those
employed in the formal sector. The fifth type of households consists of skilled
workers employed in the formal urban economy (in both the private and public
sectors). Finally, there are “capitalist” households (including rentiers) whose
income comes from firms’ earnings in the formal private sector, the agricultural
traded sector and commercial banks. We further assume that households in
both the nontraded agricultural sector and in the informal urban economy own
the firms in which they are employed–an assumption that captures the fact
that firms in these sectors tend indeed to be small, family-owned enterprises.

16Of course, this assumption can be relaxed in specific country applications.
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Income of agricultural nontraded and urban informal groups is given by

Y Hi = γiTRH +WiUi + ID ·DDi,−1 + IF · FDi,−1ER+ Y Fi, for i = AN, I,
(71)

where γi is the portion of total government transfers (TRH) each group receives,
WiUi denote wage earnings, DDi domestic bank deposits, FDi foreign bank
deposits (taken to be a fairly small share of assets in the simulations reported
below), and Y Fi firms’ income in these sectors.
Income of the agricultural traded sector household, as well as that of the

urban formal unskilled and skilled households, depends on government transfers,
salaries and interests on deposits; firms provide no source of income, because
these groups do not own the production units in which they are employed:

Y Hi = γiTRH +WiUi+ ID ·DDi,−1+ IF ·FDi,−1ER, for i = AT,UF, (72)

Y HS = γSTRH +WS(SP + SG) + ID ·DDS,−1 + IF · FDS,−1ER, (73)

where UUF = UP + UG.
Firms’ income in the traded agricultural and private urban sectors are as-

sumed to go to capitalist households, along with commercial bank’s income,
and interest on deposits. Because there is no capital accumulation in the traded
agricultural sector to be financed, the entire amount of firms’ profits from that
sector are transferred to capitalist households. By contrast, firms in the pri-
vate urban sector retain a portion of their earnings, re, for investment financing
purposes, and transfer the remainder to capitalist households. Capitalist house-
holds’ income is thus:

Y HKAP = ID ·DDKAP,−1 + IF · FDKAP,−1ER+ Y FAT (74)

+(1− re)Y FP + Y FPB + γKAPTRH.

5.1.7 Savings, consumption, and Investment

Each category of household h saves a fraction, 0 < savrateh < 1, of its dispos-
able income:

SAVh = savratehY Hh(1− inctaxh), (75)

where 0 < inctaxh < 1 is the income tax rate applicable to household h.
The savings rate is a positive function of the real interest rate on deposits:

savrateh = s0,h

µ
1 + ID

1 + PINF

¶σS,h
. (76)

Note that in practical applications the propensity to save can be made a
function of not only the real deposit rate, which implies that inflation and the
savings rate are inversely related, but also of the inflation rate itself, as a result
of a precautionary motive (with higher inflation acting as a signal of greater
uncertainty about future real income). The evidence on the latter effect is
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significant (see Agénor (2004b) and Loayza, Schmidt-Hebbel, and Servén (1999))
and may be highly relevant for some countries.
The portion of disposable income that is not saved is allocated to consump-

tion:17

CONh = (1− inctaxh)Y Hh − SAVh.

Finally, the total flow of savings of each household is channeled into the
accumulation of financial wealth, WTh, which also accounts for valuation effects
on the stock of foreign-currency deposits, FDh, associated with changes in the
nominal exchange rate, ER:

WTh =WTh,−1 + SAVh +∆ER · FDh,−1.

Capital accumulation occurs only in the private urban sector. The decision
to invest is assumed to depend on several factors. First, there is a positive
effect of the after-tax rate of return to capital relative to the cost of funds.
Second, there is an accelerator effect, which aims to capture the impact of the
desired capital stock on current investment. Third, there is a negative effect
of the (lagged) inflation rate, which may be viewed as a measure of macroeco-
nomic instability. Fourth, there is a positive effect of the public capital stock in
infrastructure–cumulated investment in railroads, paved roads, water systems,
telecommunications, and power–a relationship for which there is also robust
evidence (see Agénor and Montiel (1999)). Finally, there is a negative effect of
the economy’s level of debt, which may result from several possible factors: a)
the risk of confiscation associated with a debt overhang (as discussed earlier);
b) the diversion of foreign exchange to service foreign debt and consequently
insufficient amounts of foreign currency to import capital goods; and c) the
possibility that a high external debt may force a reallocation of public expen-
diture away from productive uses (maintenance and infrastructure investment,
most notably) and toward debt service. In the second case the inclusion of
foreign debt acts as a “proxy” for foreign exchange availability, whereas in the
third it is a proxy for the composition of public spending.18

Specifically, we model the investment function by firms in the private urban

17Note that we do not account for any real balances effect (or wealth effect) on consumption,
as in Easterly (1990) and others. This effect can be, however, easily added if warranted by
the empirical evidence–for instance by making the savings rate a function of wealth as well.
It could prove important in assessing the effects of exchange-rate induced valuation changes
on domestic expenditure.
18 It should be noted that the disincentive effects of external debt may be related not only to

private investment but also to international capital flows. As discussed by Khan and Haque
(1985), high public external debt can lead to capital flight if domestic investment is subject
to “expropriation risk.” Conversely, debt reduction may not only stimulate private domestic
capital formation but also net capital inflows; see for instance, Bhattacharya, Montiel and
Sharma (1997) for sub-Saharan Africa. This may be an important source of positive externality
associated with debt relief, which suggests that the benefits of this shock, as discussed below,
may be under-estimated.
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sector as

Z

KP,−1
=

µ
KINF

KINF,−1

¶σK ½
(1 +

∆RGDPFC
RGDPFC,−1

)σACC (77)

φZ
(1 + PINF−1)σP

µ
(1 + IK)(1− inctaxKAP )

1 + IL

¶σIK
−φD

µ
IFG ·ER · FLG,−1

TXREV

¶
− φDD

µ
IFG ·ER · FLG,−1

TXREV

¶2)
.

The analytical form adopted for the investment function incorporates some
key features for the analysis of debt reduction strategies. Equation (77) indicates
that the ratio of investment, Z, to the (lagged) stock of private capital, KP , is
positively related to the return to capital, IK, net of the income tax rate that
capitalists are subject to. This term introduces an adverse effect of higher taxes
on investment. The negative effect of the lending rate represents the cost of
borrowing to finance capital accumulation. High inflation also has a negative
effect on investment decisions; this variable captures the impact of increased
uncertainty about relative prices under higher inflation, which makes investment
decisions riskier. Several recent studies–see, for instance, Servén (1997, 1998)
and Zeufack (1997)–have indeed shown that macroeconomic instability may
have a significant detrimental effect on the decision to invest, particularly when
capital outlays are irreversible. There is also substantial empirical evidence
that public and private sector capital in infrastructure tend to be complements
(see Agénor and Montiel (1999)). This is accounted for by the addition of the
growth rate of the public capital stock in infrastructure (KINF ) in determining
the growth rate of private capital.
Second, equation (77) integrates the “flexible” accelerator effect on private

investment. The ability of the firm to respond to changes in its desired capital
stock is reflected in the positive effect on investment of the growth in value
added, which is measured by changes in real GDP evaluated at factor cost,
RGDPFC , defined as

RGDPFC = ΣiPViXi/PGDPFC , (78)

where PGDPFC , the deflator of GDP at factor cost, is defined in (64).
There is considerable evidence supporting this effect, particularly for sub-

Saharan Africa, as discussed for instance by Agénor (20004b, Chapter 2). Fi-
nally, the last two terms in equation (77) indicate that investment is inversely
related to the ratio of interest payments on public sector debt to tax revenues.
This ratio may capture various factors (as noted above), including the existence
of confiscation risk. For instance, when government revenues fall, investors may
infer that there is a higher probability that private sector capital may be either
taxed or confiscated to finance existing debt service.
This particular form of the investment function introduces a key role for

fiscal policy. For instance, increasing income tax rates will increase tax collec-
tion and therefore result in a positive effect by reducing confiscation risk; but
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at the same time it will also reduce the net return to physical capital. A debt
reduction program combined with suitable fiscal policies may both reduce in-
terest payments and improve tax collection, thereby reducing confiscation risk
and boosting private investment. The specific formulation that we have adopted
here (which includes both linear and quadratic terms in the debt service-to-taxes
ratio) implies that the marginal effect on private investment of a reduction in
the debt ratio is magnified if the initial level of that ratio is high. We could also
have assumed that the relationship between investment and external debt has a
concave form, as suggested by the econometric results of Elbadawi, Ndulu, and
Ndungu (1997); in that case, the coefficient φD should be negative, implying
that external debt has at first a positive impact and a negative one only when
the it becomes relatively large.
The rate of return on capital is defined as the ratio of profits to the stock of

capital:

IK =
PROFP
PK ·KP

. (79)

Capital accumulation depends on the flow level of investment, Z, and the
depreciation rate of capital from the previous period, δP :

KP = KP,−1(1− δP ) + Z−1, (80)

where 0 < δP < 1.

5.1.8 Financial Sector

The financial balance sheets of each group of agents are presented in summary
form in Table 5.1. In what follows we consider in turn the determination of
the portfolio structure of households, the demand for credit by firms, and the
behavior of commercial banks.

Households

In contrast to various FCGE models that assume that existing stocks of assets
cannot be traded, and only additional flows from savings can be allocated to ex-
isting assets, we assume here that agents can freely alter the desired composition
of their stock of financial wealth–subject to the overall constraint that initial
or beginning-of-period wealth is predetermined at any given moment in time.
Each category of households allocates instantaneously its stock of wealth to ei-
ther money (in the form of cash holdings that bear no interest), Hh, domestic
bank deposits, DDh, or foreign bank deposits, FDh (see Figure 5.3):

WTh = Hh +ER · FDh +DDh. (81)

Note that in our definition of private wealth we have excluded land and other
types of real assets (such as livestock), which can be important for households
located in the rural sector. Some of these assets are often held in “unproduc-
tive” form and no market per se exists to measure their relative price. Thus,
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in practice, accounting for real assets is likely to raise some insurmountable
measurement problems, involving both values and quantities. Nevertheless, it
should be kept in mind that in a setting in which such assets are accounted
for, a reallocation of wealth away from (say) real to financial assets would have
significant real effects, by affecting interest income on interest-bearing assets
(such as bank deposits), disposable income, and thus expenditure.
Real money demand functions for each household category are taken to de-

pend positively on real income (measured in terms of the overall price level,
which is nothing but the inverse of the purchasing power of one unit of cur-
rency), and negatively on inflation (as a proxy for the opportunity cost of hold-
ing money instead of real assets) and the rates of return on domestic and for-
eign deposits (which measure the opportunity cost of holding money instead of
interest-bearing financial assets):

Hd
h = PLEV

µ
Y Hh

PLEV

¶σH
(1 + ID)−βhD [(1 + IF )(1 + dev)]−βhF · (82)

(1 + PINF )−βhPINF ,

where dev denotes the expected devaluation rate, that is, the expected rate of
change in ER, which is taken as exogenous. This specification of the money
demand function allows us not only to account for different elasticities between
domestic and foreign deposits, but also for different elasticities across house-
holds.
An alternative, simpler specification is to assume that the demand for money

balances is proportional to total consumption, as a result of a “cash-in-advance”
constraint:

Hd
h = CONSh.

Because of our assumptions of a fixed exchange rate and incomplete steril-
ization, the nominal money supply (which is derived below from the base money
stock), Hs, is determined endogenously. In equilibrium, this stock is equal to
the total sum of money demanded by households:19

Hs =
X
h

Hd
h. (83)

The portion of wealth that is not held in the form of noninterest-bearing
currency is allocated between domestic and foreign deposits. The relative pro-
portions of holdings of each of these two categories of assets are taken to depend
on their relative rates of return:

γBh
1− γBh

= φBh

µ
1 + ID

(1 + IF )(1 + dev)

¶σBh
, (84)

19When computing the solution of our model, this equation is dropped. Given Walras’
law, if all other markets but the money market are in equilibrium, then the money market
must be in equilibrium as well. Our computer program checks that this equation indeed holds
continuously.
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where γBh represents the proportion of domestic deposits held in total deposits:

γBh =
DDh

DDh + ER · FDh
. (85)

In solving the model, we use equation (84) to determine the optimal level of
domestic bank deposits, whereas we use equation (81) to determine residually
the level of foreign deposits.

Firms

Firms finance their investment plans (as defined above) through retained earn-
ings and domestic (DLP ) and foreign (FLP ) loans:

PK · Z = ∆DLP +ER ·∆FLP + re · Y FP .
Solving this equation for DLP gives us the demand for bank loans:

DLdP = DLP,−1 −ER ·∆FLP + PK · Z − re · Y FP . (86)

The path of foreign loans is set exogenously. This implicitly accounts for
ceilings that firms may face in their access to foreign markets.

Commercial Banks

Banks are at the heart of the financial system in our archetype economy, as is
indeed the case in many low- and middle-income developing countries. Com-
mercial banks in our framework are required to keep a portion 0 < rreq < 1 of
the deposits that they collect as reserve requirements:

RR = rreq
X
h

DDh. (87)

The balance sheet of commercial banks is

NWPB = DLP +DLG +RR−
X
h

DDh −ER · FLB , (88)

where NWPB denotes banks’ net worth, DLP loans to the private sector, DLG
loans to the government, and ER · FLB foreign loans (measured in domestic
currency terms).
Equation (86) represents the demand for loans. We assume that the actual

stock of loans is demand determined, and that banks borrow on world capital
markets the required “shortfall” given their domestic sources of funds. The
commercial banks’ balance sheet is thus used to determine FLB (see Figure
5.4):20

ER ·∆FLB = ∆DLP +∆DLG − (1− rreq)
X
h

∆DDh. (89)

20Note that capital losses associated with nominal exchange rate changes, ∆ER · FLB,−1,
are accounted for in equation (70).
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Given (89), and given that all their profits are distributed to households, the
net worth of commercial banks evolves over time according to,

NWPB = NWPB,−1 −∆ER · FLB,−1, (90)

where the second term on the right-hand side represents again valuation effects
associated with nominal exchange rate changes.
Banks set the loan interest rate as a premium over the average cost of funds–

including the devaluation rate, which affects the cost of foreign borrowing–
taking into account the (implicit) cost of holding reserve requirements:

IL = PR
IDαb [(1 + IF )(1 + dev)− 1]1−αb

1− rreq
, (91)

where 0 < αb < 1 is measured by the initial share of domestic deposits in
banks’ total funds (that is, αb =

P
hDDh,0/(

P
hDDh,0 + FLB,0ER0)), and

PR denotes the finance premium, which is assumed to be set according to:

PR = ξpr

"
λpr

µ
δc(NWP +DLP )

DLP

¶−γpr#
+ (1− ξpr)PR−1, (92)

where 0 < ξpr < 1 is the speed of adjustment, 0 < δc ≤ 1, and NWP is the net
worth of private urban firms in nominal terms, defined as

NWP = PK ·KP −DLP −ER · FLP .
NWP changes over time according to

NWP = NWP,−1 + PK ·∆KP −∆DLP −ER ·∆FLP −∆ER · FLP,−1(93)
+∆PK ·KP,−1.

The last two terms on the right-hand side of this expression represent capital
losses associated with depreciations of the nominal exchange rate and capital
gains associated with changes in the price of capital.
Our specification of pricing decisions by commercial banks allows us to cap-

ture balance sheet effects in the determination of loan rates. It is consistent
with the current line of research emphasizing the role of collateral and the im-
pact of borrowers’ net worth on the “finance premium,” as illustrated in the
work of Bernanke, Gertler, and Gilchrist (2000), Kiyotaki and Moore (1997),
and Izquierdo (2000). The higher the value of the private capital stock net of
foreign borrowing (that is, “pledgeable” collateral, PK ·KP −ER ·FLP , or an
“effective” fraction δc of that amount) relative to the amount of domestic loans,
DLP , the higher the proportion of total lending that banks can recoup in the
event of default by seizing borrowers’ assets. This reduces the finance premium
and the cost of borrowing, stimulating the demand for credit. The dependence
of the cost of funds on net worth is a critical aspect of the model; for instance,



30 Chapter 5

a nominal exchange rate devaluation (a rise in ER), reduces firms’ net worth
and may dampen private investment by increasing the cost of capital.
An alternative justification for the finance premium equation (92) can be

found in the models of credit market imperfections recently developed by Agénor
and Aizenman (1998, 1999b). These models, following Townsend (1979) and
Helpman (1989), emphasize the importance of monitoring and enforcement costs
of loan contracts that lenders face in a weak legal environment–as is so often
the case in developing countries. In such an environment, these costs may be an
increasing function of the amount lent (even against “good” collateral) because
of congestion in courts and the difficulty of settling legal claims, which make
it hard for lenders to actually seize borrowers’ assets in case of default. This
approach amounts to specifying the premium as a positive function of the ratio
of the amount lentDLP over “effective” collateral (as is done here) or separately
as a negative function of PK ·KP − ER · FLP , with possibly a lower elasticity
than that associated with DLP .
Finally, it should be noted that the assumption that banks borrow at will

on world capital markets to satisfy the demand for domestic loans may not be
appropriate for all low-income countries, because domestic financial intermedi-
aries (even local subsidiaries of foreign banks) may have either limited access to
these markets–and thus be subject to quantity rationing–or may face them-
selves a rising risk premium on external funds (as, for instance, in Agénor and
Aizenman (1998)). An alternative approach, which avoids introducing credit
rationing of domestic borrowers and its complications, is to assume that com-
mercial banks hold excess liquid reserves (above and over required reserves), and
that movements in such reserves adjust endogenously to equilibrate the credit
market–with foreign borrowing taken as exogenous.

5.1.9 Public Sector

The public sector in our framework consists of the government and the central
bank. We consider them in turn and relate changes in official reserves to the
balance of payments.

Central Bank and the Balance of Payments

From the central bank’s balance sheet, its net worth, NWCB , is given by

NWCB = DCG +ER · FF −MB, (94)

where DCG denotes domestic credit to the government, FF the stock of foreign
reserves, and MB the monetary base. Assuming that capital gains and losses
are not monetized, changes in the monetary base reflect changes in credit to the
government, as well as changes in official reserves:

MB =MB−1 +∆DCG +ER ·∆FF. (95)
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Assuming no operating costs, net profits of the central bank, PROFCB , are
given by the sum of interest payments on loans to the government, and interest
receipts on holdings of foreign assets:

PROFCB = IL−1 ·DCG,−1 + IFG · FF−1. (96)

where IFG is the interest rate on foreign loans to the government. We assume
that net profits of the central bank are transferred to the government.
Whereas domestic credit to the government,DCG, is treated as an exogenous

policy variable, the accumulation of foreign reserves depends on the balance of
payments (see Figure 5.5), as any current account surplus (or deficit) must be
compensated by a net flow of foreign capital:

∆FF =
X
i

(wpeiEi − wpmiMi) + IF ·
X
h

FDh,−1 (97)

−IF · FLP,−1 − IFG(FLG,−1 − FF−1)− IF · FLB,−1
−
X
h

∆FDh +∆FLG +∆FLP +∆FLB .

Equation (97) determines the change in the foreign-currency value of offi-
cial reserves, ∆FF , required to clear the balance of payments, given changes
in households’ holdings of foreign assets,

P
h∆FDh, changes in foreign loans

made to the government, ∆FLG, and to private firms, ∆FLP (both taken to
be exogenous), changes in loans to domestic banks, ∆FLB , and the current
account.
The monetary base consists of currency, Hs, and reserve requirements, RR.

The supply of currency to households is thus given by

Hs =MB −RR. (98)

Note that the model can also be solved with a flexible exchange rate (as
opposed to a fixed exchange rate), in which case FF would be kept constant
(that is, ∆FF = 0) and equation (97) would be solved for the nominal exchange
rate (which affects trade volumes). Under this regime, currency fluctuations can
have sizable effects not only on the banking system but also on private sector
balance sheets and the functioning of the economy; as discussed earlier, the
“finance premium” depends not only on the capital stock but more generally on
the net worth of private borrowers, which accounts for foreign borrowing.
Finally, given (94) and (95), the central bank’s net worth evolves over time

according to:

NWCB = NWCB,−1 +∆ER · FF−1, (99)

where the last term represents valuation effects.

Government

We assume that government expenditures consist of government consumption,
which only has demand-side effects, and public investment, which has both
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demand- and supply-side effects. Public investment consists of investment in
infrastructure, education, and health.21 We define investment in infrastructure
as the expenditure affecting the accumulation of public infrastructure capital,
which includes public assets such as roads, power plants and railroads. Invest-
ment in education affects the stock of public education capital, which consists
of assets such as school buildings and other infrastructure affecting skills acqui-
sition, but does not represent human capital. In a similar fashion, investment in
health adds to the stock of public assets such as hospitals and other government
infrastructure affecting health.
Government saving is defined as minus the government budget deficit:

−DEF = [PVGXG −WMUG −WSSG] + PROFCB (100)

+TXREV − TRH −G− IFG · ER · FLG,−1
−IL−1(DCG,−1 +DLG,−1).

The term in square brackets represents profits by the government from sales
of the public good. TXREV denotes total tax revenues whereas TRH is gov-
ernment transfers to households. G represents total government expenditures.
PROFCB represent profits from the central bank. The final two terms in the
government budget include interest payments on loans from abroad, and inter-
est payments on domestic loans by the central bank and commercial banks (see
Figure 5.6).
Using the definition of net profits of the central bank given in equation (96),

government saving can be rewritten as

−DEF = PVGXG −WMUG −WSSG (101)

+TXREV − TRH −G− IFG ·ER · (FLG,−1 − FF−1)
−IL−1DLG,−1.

Total tax revenues, TXREV , consist of revenue generated by import tariffs
(net of export subsidies), sales taxes, and income taxes:

TXREV = (wpmAN tmANMANER) + (wpmP tmPMPER) (102)

−(wpeAT teATEATER)− (wpeP tePEPER) +
X
i

indtaxiPXiXi

+inctaxr(Y HAT + Y HAN ) + inctaxUU (Y HUF + Y HS)

+inctaxKAP (Y HKAP ).

Note that in this prototype framework we do not account explicitly for pay-
roll taxes, although this could be important to study complementarities between
tax and labor market reforms.

21 It should be noted that this treatment of public investment differs from standard data
classification reported in national accounts; in many instances these investments are classified
as current expenditures.
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Government expenditure is defined as investment in infrastructure, IINF ,
investment in health, IH , investment in education, IE , and other current ex-
penditures besides labor costs, GC , which are all considered exogenous policy
variables:

G = IINF + IE + IH +GC . (103)

Government investment increases the stock of public capital in either in-
frastructure, education or health. The stock of public capital in education
includes items such as school buildings, whereas the stock of health capital
includes hospitals and the like. Infrastructure capital includes all other stocks
of public property, such as roads, railroads, and power plants. Accumulation of
each type of capital is defined as:

Ki = Ki,−1(1− δi) +
Ii,−1

PQP,−1
, where i = INF,H,E, and where 0 < δi < 1.

(104)
The main reason for treating government capital at a disaggregated level is

that, as noted earlier, we want to capture the different long-run effects that the
allocation of public resources may have on the economy and ultimately on the
poor. For instance, in our model the stock of capital in education affects skills
acquisition according to equation (24). Infrastructure and health capital affect
the production process in the private sector as they both combine to produce
the stock of government capital, KG:

KG = CES(KINF ,KH). (105)

As discussed below, the various channels through which different forms of
government investment flows affect the economy figure prominently in our analy-
sis of the impact of debt-reduction strategies and expenditure reallocation. In
particular, we discuss the issue of how, for a given reduction in the stock of
foreign loans to the government (and thus lower interest payments on external
public debt), public spending should be reallocated in order to achieve specific
poverty reduction goals and growth targets.
The government deficit is financed by either an increase in foreign loans,

domestic loans, or domestic credit by the central bank:

DEF = ER ·∆FLG +∆DLG +∆DCG. (106)

In general, a variety of financing rules can be specified in IMMPA. For
instance, it could be assumed that the deficit is financed by domestic loans
(through either commercial banks or the central bank) or foreign borrowing, or
that it be closed by cuts in government spending. Considering domestic financ-
ing alternatives could be useful for analyzing the crowding-out effects of public
spending on private investment, as is done for instance in Chapter 4. In the
numerical results reported below, we assume that the sources of deficit financ-
ing are set exogenously and thus that the public sector deficit is determined
from “below the line.” The variable that adjusts expenditures to make them
consistent with the available financing and the level of revenues is the level of
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lump-sum transfers to households. The choice of a specific financing rule (which
is critical for simulations of many shocks) is an important aspect of adapting
the IMMPA prototype to specific countries.
The net worth of the government, NWG, is defined as:

NWG = PK(KG +KE)− (DLG +DCG)−ER · FLG, (107)

and evolves over time according to

NWG = NWG,−1 + PK(∆KG +∆KE)− (∆DLG +∆DCG)−ER ·∆FLG(108)

+∆PK(KG,−1 +KE,−1)−∆ER · FLG,−1,
with the last two terms on the right-hand side representing again valuation
effects associated with changes in the price of capital and the nominal exchange
rate.
Finally, from (94) and (107), the net worth of the consolidated public sector,

NWPS , is given by

NWPS = PK(KG +KE)−DLG +ER · (FF − FLG)−MB. (109)

5.2 Poverty and Income Distribution Indicators
There are several alternative approaches to the analysis of the poverty and dis-
tributional effects of policy and exogenous shocks in applied general equilibrium
models. A popular approach in the CGE literature consists in specifying a rel-
atively large number of homogeneous household groups and calculating average
income for each group following a shock and treating the group as a whole as
being poor if average income is lower than a given poverty line. This is the
procedure followed, for instance, by Lofgren (2001), in a study based on a clas-
sification of households in fourteen groups, of the impact of external shocks on
poverty in Malawi. In IMMPA, the distributional and poverty effects of shocks
are assessed in two ways: first by calculating a set of indicators (for income dis-
tribution) based directly on the model’s simulation results; second, by linking
IMMPA simulation results to a household expenditure survey.
Specifically, two measures of income distribution are generated directly from

IMMPA: the Gini coefficient and the Theil inequality index (see, for instance
Litchfield (1999) or Cowell (1998)).22 Both are based on the six categories
of households that were identified earlier, that is, workers located in the rural
traded sector, rural nontraded sector, urban (unskilled) informal economy, urban
unskilled formal sector, urban skilled formal sector, and capitalists. Thus, these
22Other commonly-used indicators include the Atkinson index which, like the Gini index,

ranges from 0 to 1. For a detailed analytical discussion of the pros and cons of various
measures of income inequality, see Cowell (1998). For instance, the Atkinson index is sensitive
to inequality changes in the lowest part of the income distribution; the Gini coefficient is
sensitive to inequality changes around the median; and the Theil index and coefficient of
variation are both sensitive to inequality changes in the top part of the income distribution.
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indicators allow the analyst to study changes in income distribution and poverty
between groups, under the assumption of complete homogeneity within groups
(or representative households). Formally, they are defined as

Gini =
1

2n2 · Y H
X
i

X
j

|Y Hi − Y Hj | , i, j = AN,AT,UI, UF, S,KAP,

where n = 6 is the number of household categories and Y H =
P

i Y Hi/n is the
arithmetic mean level of disposable income for household categories.
The Theil inequality index is measured as

Theil =
1

n

X
i

Y Hi

Y H
log(

Y Hi

Y H
), i = AN,AT,UI, UF, S,KAP,

and other variables are as defined above. We also calculate these two indicators
using consumption, instead of disposable income.23

Following a shock, IMMPA generates three measures for these indicators (as
well as those derived from household surveys, as discussed below): a short-term
measure (first two periods following a shock), a medium-term measure (between
3 and 5 periods), and a long-term measure (between 6 and 10 periods).24 While
somewhat arbitrary in the choice of intervals, the importance of these measures
(which can obviously be calculated only with a dynamic model) is clear: they
allow the analyst to identify and discuss possible dynamic trade-offs in the
analysis of policy choices, by contrasting their short- and longer-run effects on
the poor.
To assess the poverty effects of alternative shocks, we link IMMPA to a

household income and expenditure survey, such as an Integrated Survey (IS)
or Living Standards Measurement Survey (LSMS), which typically collect ex-
tensive information on migration, household income and expenditure (including
own consumption), household assets, credits and savings, levels of education, ap-
prenticeship and training, employment, occupational characteristics and status,
as well as geographical location.25 The various steps involved in our approach
23The initial values from IMMPA are 0.512 and 0.515 for the consumption-based and

income-based Gini coefficients respectively, and 0.199 and 0.203 for the consumption-based
and income-based Theil indexes.
24 Specifically, let xh0 denote the initial (base period) value of consumption (or income) for

household group h and {gt}10t=1 the (discounted) growth rate in consumption (or income)
generated by the model for the first 10 years following a shock. The short-run measure of
consumption, xhSR, is calculated as a geometric average of the period-1 and period-2 values
of xh, calculated at the average growth rate for the period, xhSR(1) and xhSR(2): xhSR =q
xhSR(1)x

h
SR(2) =

q
xh0 (1 + gSR)x

h
0 (1 + gSR)2, where gSR =

p
(1 + g1)(1 + g2) − 1. Thus,

xhSR = xh0 (1+gSR)
1.5. Similarly, it can be shown that the medium-run value of consumption,

xhMR, is given by x
h
MR = xh2 (1+gMR)

2, where gMR =
3
q
Π5t=3(1 + gt)−1, whereas the long-

run level of consumption, xhLR, is given by x
h
LR = xh5 (1+gLR)

3, with gLR = 5
q
Π10t=6(1 + gt)−

1. See Chen et al. (2001) for more details on this procedure.
25For more details on the scope and content of these surveys, see Delaine et al. (1992) for

Integrated Surveys and Grosh and Glewwe (2000) for LSMS surveys. See also Deaton (1997)
for a general discussion.
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are illustrated in Figure 5.7. To begin with, we assume that the available survey
consists of a relative large sample. This is needed to reduce non-sampling er-
rors that may cause household income and expenditure to be underestimated–
particularly in the least monetized regions of predominantly nontraded agricul-
tural production (see Fofack (2000))–and ensure sound inference on poverty
effects following changes in factor allocation and resource flows across sectors.
The approach that we propose proceeds as follows:

Step 1. The user uses the information provided in the household survey of
its choice (presumably the most recent information available) to classify
the available sample into the six categories of households contained in the
IMMPA framework (using, say, information on the main source of income
of household heads) so as to establish an interface between the model’s
predictions and actual household income and expenses.

Step 2. Following a shock to the model, IMMPA generates real growth rates
in per capita consumption and disposable income for all six categories of
households in the economy, up to the end of the simulation horizon (say,
T periods).

Step 3. These growth rates are applied separately to the per capita (dispos-
able) income and consumption expenditure of each household (in each of
the six groups) in the survey. This gives absolute income and consump-
tion levels for each individual (and averages for each group) following the
shock, for T periods.

Step 4. Assuming different initial poverty lines for the rural and urban sectors
(expressed in monetary units and adjusted over time to reflect increases in
rural and urban price indexes), and using the new absolute nominal levels
of income and consumption for each individual and each group, the model
calculates a poverty headcount index, a poverty gap index, as well as the
two indicators of income distribution described above (the Gini coefficient
and the Theil inequality index). These calculations are performed for the
three different horizons identified earlier.

Step 5. Compare the post-shock poverty and income distribution indicators
with the baseline values to assess the impact of the shock on the poor.
These comparisons, as indicated above, are based on the assumption that
the poverty line is constant in real terms in both the rural and urban
sectors–an assumption that can obviously be relaxed.

The two poverty indexes that are described in Step 4 are defined as follows.
The poverty headcount index is the ratio of the number of individuals in the
group whose income is below the poverty line to the total number of individuals
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in that group.26 The poverty gap index is defined as:

PG =
1

n · Y H∗
nX

k=1

(Y H∗ − Y Hk),

where k is an individual whose income is below the poverty line, n is the total
number of people in the group below the poverty line, Y Hk is the income of
individual k, and Y H∗ is the poverty line.
In practice, of course, whether income or expenditure data should be pre-

ferred depends on the scope and quality of the data in the available household
survey. In the illustrative simulations reported below, we used instead of an ac-
tual household income and expenditure survey a “fictitious” one, that we built
as follows. First, we calculated real per capita disposable income and consump-
tion expenditure for each of our six household categories, using the initial values
that are provided to solve the model numerically. Second, using a random num-
ber generator and a log-normal distribution, we produced a sample of 1,397
observations (corresponding to the total number of workers and capitalists in
the initial data set). We thus considered each individual worker and capital-
ist to represent one household. Third, we used the initial per capita income
and consumption data as mean values and imposed a standard error of 0.5 for
all household categories, except for skilled workers and capitalists, for which
we chose a standard error of 0.35. We set (somewhat arbitrarily) the income
poverty line for the rural sector at 0.45 and 0.5175 for the urban sector (or
15% higher than the rural poverty line). For the consumption data, we used
initial poverty lines of 0.4 and 0.46 for the rural and urban sectors (again, with
the latter being 15% higher than the former). We assume for simplicity that
these poverty lines remain constant in real terms for the whole horizon of the
simulation period that we consider below (10 periods). Figures 8 and 9 show a
log-normal approximation to the initial data on income and consumption that
we generated for each of our six categories of households. This parametric ap-
proximation is of course very good, given that the artificial samples that we
generated were based on the log-normal distribution itself. More generally, a
number of alternative statistical distributions–such as the beta distribution–
can be specified in IMMPA to approximate the actual distribution of any given
income group (see Chapter 8).
These results produced an income-based headcount index of 61.8 % in the

agricultural sector (86.1% in the nontraded sector and 37.2% in the traded
sector), 52.8% for urban unskilled households (78.8% in the informal sector and

26As is well known, the headcount index suffers from several limitations (see for instance
Blackwood and Lynch (1994) and Ravallion (1994)). In particular, it does not indicate how
poor the poor really are—it remains unchanged even if all people with incomes below the
poverty line were to experience, say, a 50 percent drop in income. Put differently, when
a poor person becomes poorer, the index does not increase. Moreover, it implies that the
distribution of income among the poor is homogeneous (it does not distinguish between a
poor person who earns one monetary unit less than the poverty line and a poor person who
earns 100 monetary units less than the poverty line). But to the extent that the analyst is
interested only in the number of poor, the headcount index is a useful measure.
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14.0% for unskilled workers in the formal sector), and 0% for skilled workers
and capitalists. For the economy as a whole, the income-based poverty rate
amounted to 53.2%. With the income-based poverty gap, the results obtained
were 38.9 % for the agricultural sector (44.0% in the nontraded sector and
26.8% in the traded sector), 40.8% for urban unskilled households (43.8% in
the informal sector and 15.7% for unskilled workers in the formal sector) and
again 0% for skilled workers and capitalists.27 The aggregate poverty gap index
reached 38.7%. For the consumption-based headcount index, the results are
64.4 % in the agricultural sector (88.7% in the nontraded sector and 39.8% in
the traded sector), 62.3% for urban unskilled households (91.8% in the informal
sector and 18.4% for unskilled workers in the formal sector), and 0% for skilled
workers and capitalists. For the economy as a whole, the consumption-based
poverty rate amounted to 56.9%. With the consumption-based poverty gap, we
obtained 40.6 % for the agricultural sector (47.0% in the nontraded sector and
26.1% in the traded sector), 46.3% for urban unskilled households (50.0% in the
informal sector and 18.9% for unskilled workers in the formal sector) and again
0% for skilled workers and capitalists. The aggregate poverty gap index reached
41.4%. These numbers are broadly in line with the evidence for sub-Saharan
Africa.
For each policy or exogenous shock, therefore, the user can assess the short-,

medium-, and long-term effects on poverty and income distribution and thus
examine possible trade-offs with other policy objectives. The main benefit of
this approach is that it allows us to link IMMPA simulation results directly
with actual patterns of income and expenditure and to provide a more accu-
rate derivation of poverty indicators. However, as noted above, it assumes that
intra-group distribution is constant. Put differently, the within-group homo-
geneity assumption implies that the within-group rank ordering of households
and individuals remains unchanged following any shock. As noted by Kanbur
(1987) and Demery and Addison (1993) in a related context, the assumption
that within-group distributions are unchanged and unaffected by policy shocks
implies that workers are withdrawn from the sector of origin in a representative
manner (leaving the distribution of income there unchanged) and that, as they
move from one sector to another, they assume the income distribution charac-
teristics of the sector of destination (in particular, the variance of income in
that sector is assumed to apply to all new entrants).28 Thus, some workers
may be poor not because of their personal characteristics but because of the
economic circumstances that characterize their sector of employment. Whether
the assumption of constant within-group distributions is always warranted is
not entirely clear; it represents therefore a potential weakness in this approach.

27For unemployed skilled workers (who do not receive wage income but are assumed to
receive interest income on financial assets as well as government transfers and a share of
distributed profits by firms in the private sector), the average income is close to the poverty
line in the base period. For simplicity, we treat the group of skilled workers as a homogeneous
one and generate a distribution in which no skilled worker is poor.
28 It also implies that income transfers between households in any given group are ignored.

In practice, intra-group income reallocation may be large in periods of hardship and may
represent an important factor in understanding the poverty effects of adverse economic shocks.



Complete IMMPA 39

The procedure described above assumes that the modeler matches house-
holds as defined in the macro component of IMMPA and a household survey
using information on the main source of income of household heads. An alter-
native treatment is also possible and depends on whether or not the household
survey provides sufficient detail regarding the composition of income among in-
dividual members of each household; “light surveys” tend to concentrate on the
household head, whereas more in-depth surveys provide richer information. To
the extent that the information is detailed enough, and as long as each member
of a household can be “allocated” to one of the six income groups identified
earlier, growth rates of income and consumption can be applied separately to
each individual income earner (as in Step 3 above). A more accurate measure of
the change in each household’s income can therefore be calculated and poverty
and income indicators can be generated using either “individual” income earners
or “composite” households. However, whether accounting for heterogeneity in
the sources of income among individual household members makes a difference
or not is generally case specific; it depends on both the characteristics of the
intra-household distribution of income (which depends on each household’s risk
diversification strategies) and the extent to which the growth rates of income
and consumption generated by the macro component of IMMPA following a
given shock differ among the various income groups on which it is based. If,
for instance, the intra-household distribution as given in the survey is such that
most of the income of each composite unit is generated by the household head,
treating the household as a homogeneous unit and applying the same growth
rate of income to each member should not result in significant errors.
Several recent studies have attempted to drop the assumption of a stable

within-group distribution to analyze the poverty and distributional effects of
policy and exogenous shocks in applied general equilibrium models; they include
Cockburn (2001), Decaluwé, Dumont and Savard (1999), and Decaluwé, Patry,
Savard, and Thorbecke (1999). Individual data in these studies are included
directly in the general equilibrium model and (assuming that the within-group
distribution follows a well-defined statistical distribution, such as the lognormal
or a beta distribution) micro-simulation techniques are used to exploit intra-
group information. This approach has the benefit of allowing the analyst to
distinguish, in the evolution of poverty indicators, the specific contribution of
three factors: changes in the poverty line (when it is treated as endogenous),
average income variations, and income distribution. It provides therefore a po-
tentially important direction for future research.29 At the same time, however,
it must be recognized that it is relatively complex to implement (particularly
in conjunction with a fully specified macroeconomic model, like ours), because
it requires manipulating a sizable amount of data. Moreover, whether changes
in the intra-group distribution matter a lot appears to be shock dependent;
indeed, in some of the simulation results reported by Decaluwé, Dumont and
Savard (1999), such changes only account for a small proportion in changes

29Another approach, based also on micro-simulation techniques, is pursued by Robilliard,
Alatas, Bourguignon, and Robinson (2001).
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in poverty measures. A possible way of testing for whether this type of tech-
niques should be used is to compare the aggregated results of two (or more,
where feasible) household surveys and test statistically (using parametric or
non-parametric tests) for any evidence of a shift in intra-group distributions.
This test is not, however, fully satisfactory, because evidence of stability across
surveys cannot necessarily be construed as providing definite support to any
model-based experiment–particularly those involving “atypical” shocks.
It is also worth noting that in the artificial survey that we constructed, we

did not account for openly unemployed workers, of either variety. In practice,
however, surveys may report a head of household as being unemployed (and
therefore with no declared wage income), while at the same time receiving non-
wage income from, say, holdings of financial assets and government transfers.
Instead of simply assuming that the rate of growth of income or consumption is
zero for the unemployed (an assumption that may lead to unrealistic results for
medium-term exercises), our inclination would be to treat these observations
as follows. For unskilled workers, it would seem reasonable to assume that
the openly unemployed are actually employed in the informal sector or the
nontradable agricultural sector (even if they don’t declare it), depending on the
sector of occupation, at the going wage. One can thus apply the growth rates of
consumption and “full” disposable income taken from the macro component of
IMMPA for that category of workers, as in the sequence described previously. By
contrast, for skilled workers, the assumption that the unemployed are actually
working in the informal sector may not be very satisfactory, for the reasons
discussed earlier. We would suggest using the growth rate of pre-tax, non-wage
income only, for that category of workers, and adjust the rate of growth of
consumption taken from the macro component of IMMPA in proportion to the
differential between disposable income of employed workers and pre-tax non-
wage income.
Finally, it should be noted that we have abstracted in the above discussion

from issues associated with differences between national accounts data (on which
IMMPA is based) and survey data (from which poverty measures are calculated).
However, in practice, large discrepancies can arise between these two sets of data.
In particular, it is possible that the composition of employment, output, and
the inter-group income distribution generated by IMMPA and the household
survey (following step 1 above) are different.30 Indeed, it is well recognized that
national accounts and survey estimates of income and consumption patterns
can differ significantly. Moreover, these differences may even be increasing in
some cases, as appears to be the case in India (see Deaton (2001)). In general,
the evidence suggests that nominal consumption growth rates estimated from
survey data tends to be substantially lower than those estimated from national
accounts data. Various factors may account for these discrepancies, as discussed

30As indicated earlier, for the simulation exercises reported in this paper, we generated an
artificial sample (based on a log-normal distribution) using the mean per capita real income
data generated by the initial calibration of the model. The inter-group Gini coefficients that
are calculated from the model and from the household survey are thus very close, given the
relatively large number of replications. In practice, however, this may or may not be the case.
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by Deaton (2001) and Ravallion (2000). For instance, consumption in national
accounts is typically determined as a residual and is thus contaminated by errors
and omissions elsewhere in the accounts. In practice, researchers often end
up treating one source or the other as the “correct” or “most reliable” one–
despite the fact that it is likely that both sources of information are subject
to error. In the present context, because both sources are used jointly, the
issue of reconciling them arises. For instance, if it is believed that the national
accounts data provide an accurate measure of the level of consumption, one
approach could be to scale up survey data so as to match the former, and use the
rescaled data for poverty assessment. There are several potential problems, of
course, with this approach–the assumption that household consumption levels
as measured in the survey are correct up to a multiplicative constant is by no
means a reliable one, given the likely discrepancies between urban and rural
data. More generally, the decision as to which data are correct is a difficult one,
and the reconciliation process is likely to be country specific.

5.3 Calibration
Assessing the properties of the model presented in the previous section requires
calibration and numerical simulations. Given that the objective of the model
is to analyze the poverty impact of adjustment policies in highly-indebted, low-
income countries, we have calibrated it to reflect what we believe to be a ”repre-
sentative” country. While parameters and initial values for each of the variables
in the model are provided in the Appendix, we also provide a brief summary for
the key variables below. Many of these parameters (such as demand and supply
elasticities) reflect conventional values used in the literature. A financial social
accounting matrix (FSAM), following the lines of Thorbecke et al. (1992), East-
erly (1990), Rosensweig and Taylor (1990), and Thissen (1999, 2000), presents
all initial values in a more pedagogical format.
We now provide a brief overview of the calibration of initial values and

parameters. A detailed analysis is provided in Chen et al. (2001).

5.3.1 Initial Values

Endogenous Variables

For the first period, we assume that our ”representative” economy has a nominal
GDP of approximately 850 units and we set agricultural production to be about
30 percent of GDP, with slightly more than four-fifths of it being traded and the
remainder being nontraded. We further assume that the private, formal urban
sector produces 15 percent, the informal sector about 43 percent, and the public
sector 12 percent of the country’s total output.
The size of the total workforce in the first period has been set to 1416, with

829 persons residing in the rural area, about 40 percent of which are employed
in the traded agricultural sector. There are about 467 urban unskilled workers,
eighty percent of which are employed in the informal economy. There are 121
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skilled workers, with 46 of them being employed in the private urban formal
sector, and another 50 are working in the public sector. This implies that the
initial open unemployment rate for skilled workers is about 20 percent. The
reproductive growth rate of urban unskilled individuals has been set to 2.2
percent in the initial period.
The skilled nominal wage rate has been set to approximately 30 percent

above that of the binding minimum wage paid to unskilled workers employed in
the formal-urban economy. Rural workers employed in the traded agricultural
sector receive about 35 percent of the urban minimum wage.
Aggregate demand consists of households’ consumption, private investment

and government expenditures. Demand for the formal, private urban good is
approximately 600 units, whereas demand for the nontraded agricultural good
is 190 units. Demand for the public good is 286 units, and demand for informal
goods is 152 units.
The level of agricultural goods exported is 371 units and imports of non-

traded agricultural goods have been assumed to be 75 units in the first period.
Domestic demand for nontraded agricultural goods is set at 123 units. Imports
of the formal private good are assumed to be 486 units. Also, we have assumed
exports and domestic demand of the private formal good to be 215 units and
114 units, respectively.
First-period values for household incomes range from a value of 61 for the

nontraded agricultural sector household to 217 for the capitalist household. Pri-
vate urban formal firms made the highest profits with a profit level of 179. The
nontraded agricultural firms were assumed to have the lowest profit levels of
about 30. Incomes of firms mirror that of profits with private urban firms earn-
ing the highest income (168 units), and nontraded agricultural firms the lowest
income (30 units).
The return to capital is initially set to 12 percent, whereas the lending rate

is set to 7 percent, with a financial premium of 1.07. The amount of domestic
loans to private urban firms is assumed to be 154, whereas banks have foreign
liabilities of 62. The stock of private capital has been set to 1500, whereas the
initial capital stock in infrastructure has been set to 500, and that for education
and health have been set to 50 each. The initial stock of public capital has also
been set at 50 units. With a reserve requirement ratio of 10 percent, and total
bank deposits of 213, the level of required reserves is 21. The money supply
is initially at 152. The initial values of tax revenue, transfers to households,
the budget deficit and total government expenditure as shares of GDP are 23
percent, 15 percent, 1.3 percent and 37 percent, respectively.

Exogenous Variables

Both the initial numbers of skilled and unskilled workers in the public sector have
been set to 50 persons and grow at a constant rate of 2 percent annually. The real
minimum wage rate of urban workers and the real wage rate paid to workers in
the rural traded sector are kept constant throughout. The reproductive growth
rate of rural workers has been set to 2 percent per annum.
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Constant income tax rates of 15 percent, 23 percent and 33 percent are being
levied on unskilled (both agricultural and urban), skilled and capitalists. There
are no tariffs or export subsidies for agricultural goods. Private urban goods
have a 4 percent import tariff imposed but also enjoy a 5 percent export subsidy.
Foreign loans to private firms amount initially to 136.6 and grow at 9 percent

in every period. The initial values for investment in infrastructure, health and
education have been set to 10 and each grows at a fixed rate of 2 percent per
period. We have assumed that depreciation for infrastructure capital occurs at
1 percent per annum.
Government consumption has a initial value of 40 and grows at 2 percent

thereafter. Domestic credit to government has an initial value of 50 and grows
also at an annual rate of 2 percent thereafter. Domestic loans to the govern-
ment has an initial value of 100 and is kept constant, whereas foreign loans to
the government have a starting value of 1567 and grow at 1 percent annually.
Indirect tax rates on output have been all set to zero.

5.3.2 Parameter Values

Recall that all sectors, with the exception of the informal sector, have CES
production functions. Elasticities of substitution between the various inputs in
these production functions have been calibrated to values between 0.4 and 1.2,
reflecting low to medium values.
The input share parameters have been chosen to reflect labor-intensive pro-

duction technologies typical of a developing country. In the agricultural sector,
the labor share parameter is 0.92 for the traded good and 0.63 for the nontraded
good. Similarly, the labor (versus public capital) share parameter in the public
good production function, βXG1, is also relatively high at 0.90. Production of
the private good not only leans heavily toward usage of labor, with the skilled
labor-private capital composite input share parameter being 0.90, but also uses
more unskilled labor rather than skilled labor or capital, with the unskilled la-
bor share parameter having a value of 0.97. The reproductive growth rate of
the urban unskilled workers has an elasticity to relative expected wages of 0.3.
Recall that only the agricultural goods and private formal goods can be

traded. The demand functions for these goods are therefore expressed as Arm-
ington functions over import and domestic demand. The values for the share
parameter (for import demand) and elasticity of substitution for the demand for
agricultural goods are 0.5 and 0.8, respectively, whereas those for the demand
for private formal goods are 0.8 and 1.01, respectively. For all households, the
largest consumption share is on goods produced by the sectors in which they
are employed. With the exception of the urban informal households, for all
households the smallest share of consumption went to informal goods.
For the construction of the consumer price index, private urban goods were

assigned the largest share whereas in the construction of the rural price index,
agricultural goods had the largest weight. For the urban unskilled price index,
informal goods had the largest share. Lastly, for the construction of the urban
skilled price index, private urban goods were weighted most heavily. Money
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demand elasticities to the domestic and foreign interest rates have all been set
at 0.5, whereas the elasticity to real income has been assigned a uniform value
of 1.0.

5.4 Some Illustrative Experiments

This section presents and discusses the numerical results associated with three
types of shocks: a temporary terms-of-trade shock, a permanent cut in domestic
credit to the government, and a poverty reduction program consisting of partial
external debt forgiveness coupled with a reallocation of savings on debt ser-
vice payments to three alternative forms of government expenditure: lump-sum
transfers to households, spending on infrastructure, and outlays on education.31

Both the short- and longer-run effects of these shocks are analyzed, with a
particular focus on poverty as measured by the indicators described above.32

5.4.1 Terms-of-Trade Shock

We first simulate the impact of a temporary terms-of-trade shock that takes the
form of a transitory (one period only) 10 percent increase in the world market
price of the agricultural traded good (see Tables 5.2 and 5.3). This type of
shocks has indeed played a pervasive role in explaining changes in real incomes
in sub-Saharan Africa and has been analyzed in a number of empirical studies
(see, most recently, Dorosh and Sahn (2000)). Because we have assumed that
product wages of unskilled agricultural traded workers are fixed (that is, the
ratio of the nominal wage to the value added price of the good is constant),
nominal wages will tend to match the increase in the producer price.33 Had we
excluded financial sector effects from the model, the demand for labor would
remain constant and so would production of the traded good. But because we
assume that firms in this sector borrow to finance wage payments, the effective
price of labor includes the loan rate, as noted earlier. As we shall explain
later, interest rates experience an initial decline after the positive terms-of-trade
shock, implying that the effective price of labor goes down. In itself, this tends
to increase the demand for unskilled labor. However, a decline in the real value
of public investment, due to increasing formal sector goods prices, leads to an
overall reduction in value added and output in this sector, and lowers unskilled
labor demand. Given that at any point in time the total supply of unskilled labor
in the agricultural sector is predetermined and that this segment of the labor
market must clear at the aggregate level, workers laid off from the agricultural

31For a description of the IMMPA simulation program, which consists of both Eviews and
GAMS versions combined with Ecel input and output sheets, see Chen et al. (2001).
32 It should be kept in mind that the choice of a particular set of poverty measures always

involves a value judgement and can have considerable bearing on simulation results and policy
choices. The open architecture of IMMPA, however, allows users to program alternative
measures if deemed necessary.
33They do not match the increase in price of the agricultural good one to one because

producer prices also reflect changes in intermediate input prices.
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traded sector are absorbed by the nontraded sector. But because of the decline
in public investment, output also declines in the nontraded agricultural sector.
All these dynamics occur in the period following that of the shock, given our
assumption that the cost of credit in loan contracts is agreed upon one period in
advance and therefore interest rate effects take one period to materialize. At the
time of the shock though, interest rate effects are absent and as a result value
added in both rural sectors remains constant, implying no changes in the rural
traded and rural nontraded workforce. This occurs because product wages in
both sectors remain constant, implying that nominal wages match the increase
in value added price of their respective good.
The increase in wages in the agricultural sector yields higher income and

higher consumption for households in that sector; this raises aggregate demand
and put upward pressure on domestic prices. A strong price increase actually
leads to a switch in the demand for formal sector goods, away from domestic
production and toward imported goods. Production in the private formal sec-
tor therefore decreases in response to the expansion in spending. The supply
response is partly brought about by the decline in the public capital stock and
partly by price-driven increases in the skilled (product) wage, which lowers the
demand for skilled labor. As a result, unemployment of skilled workers increases.
The decline in skilled employment, in turn, lowers the marginal product of un-
skilled labor in the private formal sector, lowering demand for unskilled labor
as well. Because a constant minimum real wage prevails for unskilled formal
workers, there is a shift in the supply of unskilled labor from the formal into the
informal economy, until the marginal product of labor matches the minimum
wage. As a consequence, the product wage falls in that sector and the size of
the informal economy expands.
We next focus on the effects of this shock on migration between rural and

urban areas. The major determinant of this decision is the ratio of aver-
age expected rural consumption wages to average expected urban consumption
wages.34 In the case at hand, the increase in the price of the agricultural traded
good raises the average rural wage by more than the average urban wage, pro-
viding incentives to remain in the agricultural sector. This brings migration
down after the shock, but the situation is gradually reversed as the effect of
the shock dies out. In a similar fashion, skills acquisition depends on relative
consumption wages of urban unskilled versus skilled workers. The fact that the
expected consumption wage of skilled workers goes up whereas that of unskilled
workers goes down leads to an increase in the rate of skills acquisition and an
increase in unemployment. This increase is gradually reversed as the effect of
the shock fades away.
Higher incomes and aggregate demand lead to a rise in tax collection. Be-

cause the public sector deficit is determined by its sources of financing (which are
taken as exogenous), and the selected closure rule implies that additional rev-
enue is devoted to an increase in government transfers to households, the initial

34As defined earlier, consumption wages are defined as nominal wages deflated by the price
index corresponding to the consumption basket of workers in a particular sector.
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positive impact of the terms-of-trade shock is reinforced by an expansionary
fiscal policy. But there is also an additional effect of public sector finances:
higher taxes relative to the existing debt service are interpreted by investors as
a reduction in confiscation risk, resulting thereby in a rise in private investment.
This in turn generates an increase in the demand for loans by firms which, in
itself, puts upward pressure on the domestic bank lending rate (as noted earlier,
banks charge a premium over the cost of funds, which depends inversely on the
effective value of collateral relative to the size of loans). Nevertheless, because
the price of capital jumps up by more than the increase in loans, the premium
goes down and so does the lending rate on impact.
On the financial side, money holdings for all households are higher on impact,

and eventually go back to their original levels as the effects of the shock vanish.
Although savings across households increase as a consequence of higher incomes,
they do not rise proportionally to income because savings rates are smaller on
impact due to the temporary increase in inflation. Given that the allocation
of savings between domestic and foreign deposits is made after choosing the
desired level of money holdings, and that the latter increases at a higher rate
than total financial savings, then holdings of domestic and foreign deposits fall
on impact, but quickly increase relative to the base scenario once inflation drops
and savings rates go up again.
Higher export prices for the agricultural good, coupled with the increase in

foreign loans from domestic banks to finance the higher level of private invest-
ment, more than offset the increase in imports. As a result, the central bank
accumulates foreign reserves and this in turn leads to an expansion of money
supply. These variables also return close to their baseline values as the effects
of the shock fade away.
We now turn to poverty and income distribution indices based on our ficti-

tious household survey data. The impact and short-run effects of the terms-of-
trade shock generally result in reductions in consumption-based poverty head-
count indices. There is a decrease in the poverty headcount index of the agricul-
tural nontraded sector, but the largest decrease occurs in the agricultural traded
sector. The decrease in the latter index is expected, given the 10 percent increase
in the world price of the exported agricultural good and the existence of fixed
real wages in that sector. The decrease in poverty in the rural nontraded sector
is mainly due to higher wages, because increasing nontraded agricultural goods
demand leads to increasing labor demand in that sector. Because there are only
smaller changes in consumption poverty headcount indices for the remaining
sectors, there is a negative net effect on the economy-wide consumption poverty
index in the short run. In the long run, however, there is only a slight decrease
in the poverty index for the agricultural traded and nontraded sectors (given
the size and temporary nature of the shock), which leads to a slight decrease
in the consumption-based poverty headcount indices for the rural sector and
the economy as a whole. Poverty headcount indices based on disposable income
depict similar results: there is a relatively strong decline in the economy-wide
poverty index in the short run, and a small decrease in the long run.
Consumption-based poverty gap indices indicate that poverty decreases in
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the agricultural traded and nontraded sectors and in the urban informal sectors
in the short run. Given these decreases, the economy-wide poverty gap index
also decreases despite an increase in poverty in the formal unskilled labor group.
In the long run, there is also a decrease in the poverty gap index, although
its magnitude is much smaller. A similar picture emerges when income-based
poverty gap indices are used instead: the economy experiences a decrease in
poverty in the short run, which reverses itself in the long run.
In summary, a temporary terms-of-trade shock has relatively unambigu-

ous effects on poverty. Both headcount and poverty gap indices indicate that
declines in poverty rates in the short run are reversed in the longer run.
With regard to income distribution indicators, the Gini coefficients generally

indicate short and long run declines in income inequality, whereas the Theil
indices shows short- and long-run increases in income inequality. Long-run
effects are generally much smaller than short-run effects. Again, this is not
surprising, given the temporary nature of the shock.

5.4.2 Cut in Domestic Credit to Government

We next exploit the financial nature of the model to track the impact of a
permanent, 30 percent cut in the level of domestic credit by the central bank
to the non-financial public sector, keeping its growth rate constant after the
first period (see Tables 5.4 and 5.5). This has two effects on impact. First,
the fall in credit reduces the financing available for the public sector, therefore
requiring a reduction in the deficit “above the line”; and second, there is a
fall in the monetary base (and consequently the money supply), which creates
deflationary pressures.
The reduction in the deficit is accomplished by a proportional cut in to-

tal lump-sum transfers to households.35 This lowers households’ income and
consumption of all goods.36 Lower government revenue relative to the existing
level of debt service payments increases the perceived risk of confiscation on
impact and leads to a fall in both investment and the demand for domestic
loans. The drop in firms’ loans is smaller than the initial fall in the price of
collateral, providing incentives for banks to increase the premium on the cost
of funds, thereby increasing the loan rate. This has a negative effect on output
in production sectors that rely on bank credit to finance working capital needs
(wage payments here), namely the agricultural traded and urban private formal
sectors, because the effective price of labor increases after the initial jump in
the loan rate (given our assumption that the cost of credit in loan contracts is
agreed upon one period in advance). Nevertheless, production expands in both
the traded agricultural and urban private formal sectors. A lower price of formal
sector goods leads to an increase in real investment by the government, and the
expansion of public capital dominates the increase in working capital costs in
both sectors. In addition, the product wage of skilled labor declines, given that

35Transfers could be negative, in which case they can be interpreted as non-distortionary
taxes.
36With the exception of the informal good.
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the fall in the price of the composite factor is much smaller than that of nominal
skilled wages. The latter effect dominates over the interest rate effect, leading to
an increase in demand for formal skilled labor, and an increase in output in the
private formal sector. The urban unskilled workforce also increases, because the
increase in the (expected) urban consumption wage is larger than the increase
in the (expected) agricultural consumption wage.
In spite of higher interest rates, the increase in the public capital stock leads

to a higher demand of unskilled labor in the rural traded sector, and a trans-
fer of unskilled workers from the rural nontraded into the rural traded sector.
Notwithstanding the decline in labor supply in the nontraded agricultural sec-
tor, output in that sector expands due to the increase in public capital. In
subsequent periods, wage increases lead to increases in the product wage. But
because households in the rural nontraded sector consume a bundle of goods
whose price index increases more than nominal wages, consumption wages fall
for workers employed there.
The contraction in aggregate demand, together with the increase in output in

the urban private formal sector, leads to a strong decline in imports and a smaller
expansion in exports; the improvement in the trade balance leads to higher
official reserves, which tend to mitigate the impact of the original reduction in
domestic credit to the government on domestic liquidity. In subsequent periods,
the fall in both private investment and the associated demand for domestic loans
reduces the need for external financing of banks, thereby reducing the rate of
accumulation of foreign reserves. The initial fall in money demand leads to a
reallocation of financial assets, namely, an increase in holdings of both domestic
and foreign deposits.37 The increase in domestic deposits lessens the need for
external financing of domestic banks, whereas the increase in foreign deposits
abroad by domestic households generates a capital outflow. Both factors put
downward pressure on foreign reserves and the expansion of money supply. The
final outcome of all these forces is a fall in money supply, which has deflationary
effects that are consistent with the observed initial fall in the price level.
Because we assume that domestic credit grows at the same rate as in the

base scenario beyond the initial period, most variables converge to their pre-
shock levels in the long run. The reason for a relatively rapid convergence is
that the initial value of domestic credit to the government as a share of GDP
is relatively small, implying that (given our assumption of a constant deficit)
the initial level cut does not alter significantly the path of domestic credit for
government budget financing purposes in future periods.
Consumption per capita falls temporarily for all categories of workers. On

the one hand, consumption wages of unskilled workers in the rural traded sector
as well as in the urban formal sector increase, whereas those of unskilled workers
in the rural nontraded and urban informal sectors and skilled workers in the
formal sector decrease. On the other, all households face lower transfer receipts

37Even though savings fall as a consequence of lower income, the reduction in the inflation
rate increases savings rates on impact. This, coupled with the fall in money demand, lead
to higher resources available for investment into other financial assets (domestic and foreign
deposits).
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from the government, mainly as a direct consequence of the drop in government
domestic credit, but also because of lower tax revenues resulting from the fall in
aggregate demand. This impact of lower transfer receipts counteracts any wage
gains, leading to falls in household income and lower consumption levels.
Consumption-based poverty headcount indices show that poverty decreases

only in the formal unskilled labor group in the short run. Nevertheless, poverty
is unchanged for all groups in the long run. Turning to income-based poverty
headcount indices, we observe that poverty decreases in the formal unskilled
labor group in both the short and the long run. The economy-wide income-based
poverty headcount index increases less than its consumption-based counterpart
in the short run, whereas both indices are unchanged in the long run. Poverty
gap indices, both consumption and income-based, show that poverty at the
aggregate level increases both in the short and the long run. However, they also
indicate that the increase in poverty is greater in the short run than in the long
run. Hence, all four poverty indices show that poverty changes, as a result of
the domestic credit shock, are relatively small in the long run.
Both consumption- and income-based Gini coefficients indicate that the do-

mestic credit shock has a negative effect on income distribution, both in the
short and the long run. However, Theil indices generally imply that income dis-
tribution becomes more equal with the domestic credit shock. Thus, the effect
of the shock on income distribution is ambiguous.

5.4.3 Debt Reduction and Expenditure Reallocation

An important policy experiment for highly-indebted low-income countries in-
volves debt relief and fiscal adjustment. We analyze three different deficit-
neutral scenarios that differ in the allocation of the savings resulting from a
permanent, 5 percent reduction in the stock of public external debt.38 The first
scenario (which we take as our benchmark) corresponds to the case in which
savings are allocated to an increase in lump-sum transfers to households, in
proportion to their initial shares. The next two scenarios focus on the allo-
cation of savings to investment in education and investment in infrastructure,
respectively.39 One of the attractive features of our model is that it also per-
mits the analysis of the effects of mixed policies–a combination, for instance, of
investment in education with investment in infrastructure–a particularly rele-
vant consideration for policymakers who must determine the allocation of public
expenditure. We contrast the effects of a mixed policy package with those of
“pure” policies that imply full allocation to just one type of investment, but for
brevity we do not go over a detailed account of this additional simulation.
Throughout the discussion we assume that the non-financial public sector

deficit remains constant at base scenario levels. For many developing countries,

38Because we assume that contracted foreign public sector debt has infinite maturity, debt
service consists of interest payments only.
39As noted earlier, the model also incorporates investment in health; but because its effects

are similar to investment in infrastructure (that is, both types of investment increase labor
productivity) they are not reported separately.
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the initial position may be one in which the fiscal deficit is unsustainable and
creating undue pressure on inflation. In such conditions, there is a good case
for using savings from debt reduction to bring the deficit down to sustainable
levels, if increases in taxation are not feasible. We abstract, however, from
these considerations and examine the effects of alternative ways of spending the
income saved from debt reduction, because our interest lies in understanding
the effects of alternative strategies for expenditure allocation. We implicitly
assume that the starting fiscal position is sustainable, be it because of continuing
foreign aid or proper fiscal management, although this can be easily modified
(by considering alternative sources of financing) to consider jointly the case of
debt reduction coupled with a cut in the fiscal deficit.

Transfers to Households

We first consider the case in which the savings (current and future) associated
with debt reduction are rebated to all households in the form of lump-sum
transfers (see Tables 5.6 and 5.7). Specifically, we assume that the government
allocates these transfers according to initial household shares.40 This policy
has immediate demand-side effects: the positive impact on households’ incomes
leads to an increase in some components of consumption and money holdings.41

At the same time, the reduction in the stock of external debt reduces interest
payments, and the increase in income yields higher government revenues. These
two effects have a positive impact on private capital formation, because both
contribute to a reduction in confiscation risk. Higher private investment implies
a higher demand for domestic loans to firms, which in turn leads to an increase
in the premium charged by domestic banks42 and a proportional increase in the
loan rate.
The higher lending rate increases the effective price of labor in the agricul-

tural traded sector, thereby reducing labor demand and output in that sector.
Laid-off workers are absorbed in the agricultural nontraded sector, leading to
an increase in output and a reduction in the product wage in that sector. By
contrast, in the formal urban sector, the rise in investment increases the private
sector capital stock; because skilled labor is (to some degree at least) a substi-
tute to private physical capital, this implies that the demand for skilled labor
goes down, resulting in an initial decrease in output of the formal private good.
However, the subsequent switch of unskilled workers from the informal economy
to the formal sector leads to a rise in output in the private formal sector. At
the same time, it reduces output in the informal sector, but increases both the
product wage and the consumption wage in the informal economy.

40This implies that as long as groups differ in size, transfers per capita are not the same
across groups. An alternative scenario would be to assume that only poor households receive
transfers.
41 Specifically, consumption of the agricultural traded and private formal sector goods in-

creases, whereas consumption of informal and public sector goods decreases.
42 See our discussion of the terms-of-trade shock section for a more detailed explanation of

this effect on the premium.
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The resulting smaller differential between average expected urban consump-
tion wages and rural wages eventually leads to a dampening of migration flows
into urban areas, which tend to support the initial increase in informal sector
wages. There is also an increase in the expected skilled consumption wage and
a fall in the expected unskilled consumption wage (due, in the case of the latter,
to the increase in the price index of the unskilled consumption basket). This
leads to a higher rate of skills acquisition and increased unemployment relative
to the baseline scenario. In terms of real per capita consumption, all working
households benefit from the increase in transfers, except the urban unskilled
labor group.
Poverty, as measured by the economy-wide consumption-based poverty head-

count index, decreases in the short run when savings from lower debt service are
applied to transfers to households. The reduction in poverty becomes somewhat
larger in the medium run, but is reduced in the long run. In both the short
and the long run, poverty reduction only occurs in the rural and urban informal
sectors.43 Short- and long-run poverty reduction is somewhat larger when using
income-based poverty measures, but remains confined to the rural sectors.
When using consumption-based poverty gap indices as indicators, poverty

again falls in the short and the long run, with a larger decrease at a longer
horizon. However, in contrast to headcount indices, poverty reduction here
occurs across all unskilled labor groups in the long run. In the case of income-
based poverty gap measures, economy-wide poverty decreases in the short and
long run, confirming results obtained from the consumption-based poverty gap
measure. Among the four indices of income distribution, the Gini coefficients
show that debt reduction reduces income inequality, whereas the Theil indices
shows the opposite result.

Investment in Infrastructure

The use of savings from debt reduction to increase the stock of capital in in-
frastructure has not only demand-side effects but also supply-side effects (see
Tables 5.8 and 5.9). We focus on the latter, because demand-side effects are
similar to those already described above. In particular, higher infrastructure
provides a boost to production in the rural traded, rural nontraded, and private
formal sectors. It increases the marginal product of all factors of production
in these sectors, given our assumption that infrastructure facilitates a more ef-
ficient use of available resources. Therefore demand for labor goes up, as well
as private investment. But there is also an additional channel that contributes
to the rise in capital formation, and that is the reduction in confiscation risk
resulting from the long-run increase in tax revenue, paired with a cut in interest
payments following the reduction in external debt.
These two channels of transmission have a compounded effect on output

in the private formal sector, which increases strongly when compared to the
case in which savings from debt relief are used to finance lump-sum transfers.

43This is mainly due to the fact that, in our base-period calibration, the share of total
transfers allocated to rural households is assumed to be higher.
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Skilled labor unemployment is reduced in contrast to the transfers scenario. The
behavior of the rural sector is quite different as well: increased productivity
both in the agricultural traded and nontraded sectors leads to an expansion
in total agricultural output. Similar results to those of the transfers policy
apply to consumption per capita levels among working households, except for
agricultural traded households who experience declining consumption levels.
Consumption-based poverty headcount indices show that debt reduction has

no effect on poverty in the short run, but it does have some positive effects in the
long run. The latter is mainly due to poverty reduction in the rural nontraded
sector. Similarly, income-based poverty headcount indices show that poverty is
reduced only in the long run, and the main gains accrue to households in the
rural nontraded sector. The consumption-based poverty gap index indicates
that poverty decreases in both the short and the long run, with long-run gains
being significantly larger. This reduction in poverty occurs for all unskilled labor
groups in the long run. Looking at income-based poverty gap measures, we ob-
serve that poverty increases in the rural traded and urban unskilled households
almost outweigh poverty decreases among rural nontraded and urban informal
labor households in the long run, resulting in a small decrease in the aggregate
poverty gap index. Finally, the results indicate that income distribution, both
in the short and the long run, becomes more (less) egalitarian when we use the
Gini coefficient (Theil index), and that improvements are more significant at a
longer horizon.
Interestingly enough, on comparing the effects of poverty reduction when

savings are allocated to infrastructure relative to the effects under a transfers
policy, we find that every poverty indicator under the first scenario, except the
income-based poverty gap, outperforms indicators under the transfers scenario
in the long run. The fact that investment in infrastructure shifts the private
sector production possibility frontier (whereas the transfers policy does not)
explains why poverty reduction may be more significant when resources are
devoted to infrastructure instead of transfers.

Investment in Education

Investment in education provides incentives for higher skills acquisition by un-
skilled urban workers and this has a direct impact on the supply of skilled
labor (see Tables 5.10 and 5.11). Debt reduction leads to an increase in open
unemployment of skilled labor, in spite of increasing investment due to lower
confiscation risk, because private capital and skilled labor are substitutes in
production. Moreover, skills acquisition grows at a faster pace than labor de-
mand over time, implying that open unemployment starts accelerating. This
highlights the importance of considering both demand- and supply-side effects
in designing policy reforms. For instance, we have performed a simulation in
which half the savings from debt reduction are applied to investment in edu-
cation whereas the other half is allocated to investment in infrastructure. This
mixed policy yields better results (in the sense of skilled unemployment being
much lower) than the case in which public savings associated with debt relief
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are fully allocated to investment in education.
As urban unskilled workers enter the skilled labor force, and informal workers

are absorbed into the formal sector, the expected average wage for unskilled
workers in the urban labor market decreases (despite the fact that excess demand
for labor in the informal sector tends to put upward pressure on wages there),
but a larger initial decline in agricultural wages creates incentives to migrate
from rural areas. This pushes workers out of the rural sector and into the urban
unskilled labor market. However, migration flows are reversed in the long run
as (expected) urban unskilled wages starts to decline.
Consumption-based poverty headcount indices show no decrease in poverty

in the short run, and only workers in the agricultural nontraded sector benefit
from poverty reduction in the long run. The aggregate income-based poverty
headcount index shows little change in either the short or the long run. The
economy-wide, consumption-based poverty gap index shows a decrease in both
the short and the long run. In the short run, decreases in poverty gaps take
place for rural non-traded and urban informal groups; in the long run, decreases
are only observed for urban unskilled household categories, including formal
and informal unskilled workers. Income-based poverty gap indices indicate a
decrease in the poverty gap in the rural non-traded and urban informal sectors
in the short run; this translates into a decrease in the aggregate poverty gap,
despite an increase in the value of that indicator for rural traded and urban
formal unskilled households. However, in the long run poverty increases in the
rural and urban unskilled groups are greater than the poverty reduction in the
urban informal group. This leads to an increase in the aggregate poverty gap
in the long run. Finally, indices of income distribution again convey a mixed
picture; the Gini coefficient shows a more egalitarian distribution whereas the
Theil index indicates the opposite.
Poverty reduction under this scenario is clearly not as substantial as in the

case where savings are allocated to infrastructure. This is due in part to the fact
that investment in education does not necessarily translate into a shift in the
private sector production possibilities frontier (PPF) as long as newly-skilled
workers remain unemployed, whereas investment in infrastructure (as indicated
earlier) does so unambiguously. Comparison between investment in education
vs. a transfers policy is more ambiguous, as results vary depending on the
chosen indicators.

5.5 Conclusions

The purpose of this chapter has been to present an integrated quantitative
macroeconomic framework developed recently at the World Bank for the pur-
pose of analyzing the impact of policy and external shocks on income distri-
bution and poverty in developing countries. The prototype described in this
chapter captures important structural features of low-income, highly-indebted
countries: the existence of a negative relation between external debt and pri-
vate investment, a large urban informal economy, a limited menu of financial
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assets, the impact of credit constraints on the decision to acquire skills, and a
predominant role of banks in the economy. Taken together, these features create
a variety of channels through which adjustment policies may affect growth and
poverty in the short and the long run.44

Section II discussed the main features of the model and how they affect the
transmission channels of policy and exogenous shocks. Section III provided a de-
tailed analytical presentation of the model’s structure and Section IV discussed
calibration and solution issues. Section V analyzed the results of several sim-
ulation experiments. In particular, we used the model to analyze a temporary
terms-of-trade shock, a permanent cut in domestic credit to the government,
and a poverty-reduction program consisting of partial external debt forgiveness
coupled with a reallocation of savings on debt service payments. The latter
experiment is particularly important for many low-income countries. Recent in-
ternational evidence suggests that external debt remains at unsustainable levels
in many poor countries, even after accounting for aid from international debt
relief programs. For sure, the direct short-term impact of debt reduction is
to reduce pressure on the government budget constraint; and if one considers
a country starting from an initially high fiscal deficit (with a high degree of
monetization and inflation, or a significant crowding-out effect on the private
sector) then it is indeed be beneficial to allocate savings from debt reduction to
reducing the deficit. But in more general circumstances, the question remains
as to what the allocation of expenditure should be in order to maximize the
impact of debt relief on poverty reduction. Our model allows us to address this
question. Specifically, we considered an experiment that consists of a perma-
nent cut in the level of external debt, with the savings resulting from lower debt
service being allocated to either lump-sum transfers to households, expenditure
on infrastructure (which has complementary effects on private investment and
a direct effect on the productivity of private inputs), education (which affects
incentives to acquire skills), or education and health (which raises productivity
of the labor force). The results illustrated the importance of accounting for
the various channels through which poverty alleviation programs based on debt
reduction and expenditure reallocation may ultimately affect the poor.
The model that we have developed can be used to analyze a variety of

other policy shocks–such as a reduction in external tariffs, fiscal adjustment
(such as public sector layoffs or changes in the structure of income taxes, for
instance), labor market reforms (such as changes in the minimum wage), a
devaluation of the nominal exchange rate, or a financial liberalization program
based on an increase in bank deposit rates. An important point that we want
to emphasize is that our model is not meant to be applied “blindly” to any
particular country. Although the “prototype” version described in this chapter
is general enough to be applied to a variety of cases (at least as a “first pass”)
we view our framework as a flexible tool that can (and should) be amended or
extended to fit particular circumstances and needs. For instance, regarding the
44We described in another paper (see Agénor, Fernandes, Haddad, and van der Mensbrugghe

(2003)) how the prototype version described here should be amended or modified to make it
more suitable for the analysis of poverty-reduction strategies in middle-income countries.
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credit market, whether the “collateral” view or the “monitoring and enforcement
costs” view are appropriate should be gauged on the basis of the evidence on
the determinants of interest rate spreads.45 More generally, we have assumed
that the credit market clears because commercial banks can borrow (and lend)
as much as they desire on world capital markets; if banks are unable to do so, it
could be assumed that they carry significant excess liquid reserves that would
play the equilibrating role. Alternatively, credit rationing can be introduced
(see, for instance, Decaluwé and Nsengiyumva (1994)), with possibly significant
implications for the behavior of private investment and the behavior of output in
the short term. Finally, we have completely ignored informal financial markets.
A good argument for doing so is that financial liberalization in many developing
countries has proceeded to such an extent that these markets play a much
less prominent role than they used to. However, it is also true that in some
countries (mostly in sub-Saharan Africa) informal credit markets continue to
play a significant role in the financial system. Modeling the channels through
which such markets operate could proceed along the lines of Agénor, Montiel
and Haque (1993) but would add another layer of complexity.

45Note that, in practice, although interest rate spreads reflect the riskiness of loans they are
not strictly speaking measures of borrowers’ risk, because the amount lent may be rationed
or may reflect lenders’ perceptions of risk.
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Table 5.1
IMMPA: Financial Balance Sheets

(in domestic-currency terms, at current prices)

Households
Assets Liabilities

Cash holdings (H) Financial wealth (WT )
Domestic bank deposits (DD)
Foreign bank deposits (ER · FD)

Firms
Assets Liabilities

Stock of private capital (PK ·KP ) Domestic borrowing from banks (DLP )
Foreign borrowing (ER · FLP )
Net worth (NWP )

Commercial Banks
Assets Liabilities

Domestic loans to government (DLG) Domestic bank deposits (DD)
Domestic loans to firms (DLP ) Banks’ foreign liabilities (ER · FLB)
Reserve requirements (RR) Net worth (NWB)

Central Bank
Assets Liabilities

Loans to government (DCG) Cash in circulation (H)
Foreign reserves (ER · FF ) Reserve requirements (RR)

Net worth (NWCB)
Government

Assets Liabilities
Capital in education (PK ·KE) Loans from central bank (DCG)
Capital in health (PK ·KH) Loans from commercial banks (DLG)
Capital in infrastructure (PK ·KINF ) Foreign borrowing (ER.FLG)

Net worth (NWG)
Consolidated Public Sector

Assets Liabilities
Capital in education (PK ·KE) Cash in circulation (H)
Capital in health (PK ·KH) Reserve requirements (RR)
Capital in infrastructure (PK ·KINF ) Loans from commercial banks (DLG)
Foreign reserves (ER · FF ) Foreign loans to government (ER · FLG)

Net worth (NWPS)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Real Sector:
Total resources 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 2096.4 2005.4 2044.6 2077.4 2110.6 2144.0 2177.5 2211.2 2245.2 2314.0 103.08 -3.69 0.50 0.41 0.41 0.43 0.45 0.47 0.48 0.51
   Gross domestic product 1232.7 1244.3 1267.1 1288.8 1310.6 1332.6 1354.7 1376.9 1399.3 1444.7 1305.3 1241.7 1267.6 1289.1 1311.0 1333.0 1355.1 1377.3 1399.7 1445.1 72.60 -2.55 0.46 0.33 0.34 0.36 0.38 0.39 0.40 0.43
   Imports of goods & NFS 760.7 764.8 776.9 788.2 799.6 810.9 822.3 833.8 845.4 868.8 791.2 763.6 777.0 788.3 799.6 811.0 822.4 833.9 845.4 868.8 30.48 -1.14 0.05 0.08 0.07 0.07 0.08 0.08 0.08 0.08

Total expenditures 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 2096.4 2005.4 2044.6 2077.4 2110.6 2144.0 2177.5 2211.2 2245.2 2314.0
   Private consumption 911.0 914.7 934.0 951.2 968.8 986.4 1004.1 1021.9 1039.8 1075.9 977.4 910.2 934.8 951.8 969.4 987.0 1004.7 1022.5 1040.4 1076.5 66.41 -4.50 0.83 0.51 0.53 0.56 0.57 0.58 0.60 0.62
   Public consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private investment 267.6 265.2 268.4 271.5 274.7 278.0 281.4 284.9 288.4 295.8 271.5 266.2 268.2 271.5 274.7 278.0 281.4 284.8 288.4 295.8 3.88 0.96 -0.23 0.03 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02
   Public investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Exports of goods & NFS 743.3 756.3 767.4 778.5 789.4 800.3 811.1 821.9 832.8 854.7 776.1 756.2 767.3 778.3 789.3 800.2 811.0 821.8 832.7 854.6 32.79 -0.15 -0.09 -0.13 -0.11 -0.11 -0.11 -0.10 -0.10 -0.10

Memorandum item:
Private disposable income 1019.3 1028.8 1049.5 1069.0 1088.6 1108.4 1128.2 1148.1 1168.1 1208.5 1090.8 1026.7 1050.2 1069.5 1089.2 1109.0 1128.8 1148.7 1168.8 1209.2 71.52 -2.12 0.68 0.58 0.59 0.61 0.63 0.64 0.66 0.68

External Sector:
Current account -73.0 -67.2 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 -69.7 -66.1 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 3.33 1.11 0.04 -0.03 0.00 0.00 0.00 0.00 0.00 0.00
   Exports of goods & NFS (excl. subsidies) 725.3 737.9 748.7 759.4 770.0 780.5 791.0 801.5 812.0 833.2 758.2 737.8 748.6 759.3 769.9 780.4 790.9 801.4 811.9 833.1 32.96 -0.14 -0.09 -0.13 -0.11 -0.11 -0.10 -0.10 -0.10 -0.09
   Imports of goods & NFS (excl. tariffs) 735.9 739.9 751.6 762.6 773.6 784.6 795.6 806.8 817.9 840.6 765.5 738.7 751.7 762.7 773.6 784.7 795.7 806.8 818.0 840.7 29.64 -1.12 0.05 0.08 0.07 0.07 0.08 0.08 0.08 0.08
   Factor services -62.3 -65.3 -68.0 -70.8 -73.7 -76.8 -80.1 -83.5 -87.0 -94.6 -62.3 -65.1 -67.8 -70.6 -73.6 -76.7 -79.9 -83.3 -86.8 -94.4 0.00 0.13 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

Capital account 94.4 85.5 83.0 87.5 90.9 94.7 98.8 103.0 107.5 117.1 101.5 78.2 79.3 87.8 90.9 94.8 98.8 103.1 107.5 117.1 7.15 -7.33 -3.76 0.36 0.00 0.02 0.01 0.01 0.01 0.01
   NFPS financing 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Central bank financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private financing 78.7 69.7 67.1 71.3 74.6 78.3 82.1 86.2 90.6 99.8 85.8 62.4 63.3 71.7 74.6 78.3 82.2 86.3 90.6 99.8 7.15 -7.33 -3.76 0.36 0.00 0.02 0.01 0.01 0.01 0.01

Change in net international reserves 21.4 18.3 12.1 13.5 13.6 13.9 14.1 14.3 14.6 15.1 31.9 12.1 8.4 13.8 13.6 13.9 14.1 14.4 14.6 15.1 10.48 -6.22 -3.72 0.33 0.00 0.01 0.01 0.01 0.01 0.01

Nonfinancial Public Sector:
Total revenue 435.7 433.0 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 463.3 433.3 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 27.57 0.25 0.03 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Total expenditures 452.4 449.9 452.2 453.7 455.1 456.4 457.5 458.6 459.5 461.2 480.0 450.1 452.3 453.7 455.1 456.4 457.5 458.5 459.5 461.2 27.57 0.25 0.03 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
   Consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Transfers to households 311.5 306.7 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 339.1 306.9 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 27.57 0.25 0.03 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
   Domestic interest payments 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Foreign interest payments 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total financing 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net foreign financing  15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, central bank 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial gap 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
Central Bank:
Total assets 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 253.9 267.0 276.4 291.3 306.0 321.0 336.2 351.7 367.5 399.9 10.48 4.26 0.54 0.87 0.86 0.88 0.89 0.91 0.92 0.95
   Net foreign assets 192.4 210.7 222.8 236.3 249.9 263.8 277.9 292.2 306.8 336.8 202.9 215.0 223.4 237.2 250.8 264.7 278.8 293.1 307.7 337.7 10.48 4.26 0.54 0.87 0.86 0.88 0.89 0.91 0.92 0.95
   Net domestic assets 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to government 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Other domestic assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total liabilities/reserve money 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 253.9 267.0 276.4 291.3 306.0 321.0 336.2 351.7 367.5 399.9 10.48 4.26 0.54 0.87 0.86 0.88 0.89 0.91 0.92 0.95
   Currency in circulation 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 225.6 228.4 227.2 231.6 235.6 239.6 243.6 247.7 251.8 260.0 10.70 3.80 -0.22 0.12 0.11 0.11 0.12 0.12 0.12 0.13
   Reserve requirements 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.3 38.6 49.2 59.7 70.4 81.4 92.6 104.0 115.7 139.9 -0.22 0.46 0.76 0.74 0.76 0.77 0.78 0.79 0.80 0.82

Memorandum items:
Money demand (M1) 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 225.6 228.4 227.2 231.6 235.6 239.6 243.6 247.7 251.8 260.0 10.70 3.80 -0.22 0.12 0.11 0.11 0.12 0.12 0.12 0.13
Gross foreign exchange reserves in
months of imports 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.3 4.5 4.8 3.2 3.5 3.6 3.7 3.9 4.0 4.2 4.4 4.5 4.8 0.04 0.07 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Commercial Banks:
Total assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 476.2 662.7 853.2 1048.5 1248.8 1454.4 1665.4 1881.9 2103.9 2564.9 4.26 5.99 6.19 6.35 6.50 6.65 6.80 6.96 7.12 7.45
   Net foreign assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 476.2 662.7 853.2 1048.5 1248.8 1454.4 1665.4 1881.9 2103.9 2564.9 4.26 5.99 6.19 6.35 6.50 6.65 6.80 6.96 7.12 7.45
      Loans to government 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to firms 343.4 518.6 698.5 883.2 1072.7 1267.2 1466.8 1671.7 1881.9 2318.4 347.9 524.1 704.0 888.8 1078.4 1273.1 1472.8 1677.8 1888.2 2325.0 4.48 5.53 5.44 5.61 5.74 5.88 6.02 6.17 6.32 6.63
      Other domestic assets 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.3 38.6 49.2 59.7 70.4 81.4 92.6 104.0 115.7 139.9 -0.22 0.46 0.76 0.74 0.76 0.77 0.78 0.79 0.80 0.82

Total liabilities 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 476.2 662.7 853.2 1048.5 1248.8 1454.4 1665.4 1881.9 2103.9 2564.9 4.26 5.99 6.19 6.35 6.50 6.65 6.80 6.96 7.12 7.45
   Banks' foreign liabilities 187.1 275.5 362.4 452.7 545.7 641.6 740.4 842.3 947.3 1166.8 193.5 276.8 361.0 451.6 544.6 640.6 739.5 841.4 946.5 1166.0 6.43 1.36 -1.40 -1.09 -1.06 -1.01 -0.96 -0.91 -0.86 -0.76
   Deposits 284.9 381.3 484.6 589.4 696.6 806.2 918.2 1032.6 1149.5 1390.6 282.7 385.9 492.2 596.9 704.2 813.9 926.0 1040.5 1157.4 1398.9 -2.17 4.62 7.60 7.44 7.55 7.66 7.76 7.87 7.98 8.21

Memorandum items:
Real GDP growth rate 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.7 1.8 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 -0.12 0.10 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflation rate (economy-wide) 6.5 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 10.3 -4.3 0.9 0.5 0.6 0.7 0.7 0.7 0.7 0.7 3.78 -3.64 0.31 -0.02 0.00 0.00 0.00 0.00 0.00 0.00
Deposit rate 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Borrowing rate 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 -0.24 -0.15 -0.10 -0.08 -0.07 -0.06 -0.05 -0.05 -0.04 -0.04
Risk premium 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 -0.0004 0.0006 0.0004 0.0004 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002

Base Values Current Values Difference Between Current and Base Values

Table 5.2
IMMPA: Macroeconomic Indicators

10 percent increase in the world price of the agricultural traded good
(Absolute deviations from baseline, unless otherwise indicated)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Production Structure
Size of informal sector (% of total output) 12.8 12.6 13.0 13.3 13.7 14.0 14.4 14.7 15.1 15.5 13.6 12.4 13.0 13.3 13.7 14.0 14.4 14.8 15.2 15.5 0.81 -0.16 0.05 0.03 0.04 0.04 0.04 0.04 0.04 0.04
Size of agricultural sector (% of formal sector output) 50.7 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 55.7 51.4 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 5.07 -0.06 0.02 0.00 0.01 0.01 0.01 0.01 0.01 0.01

Composition of Employment and Wages
Employment in rural sector (% of total employment) 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 53.5 49.5 46.2 43.5 41.2 39.3 37.8 36.4 35.4 34.5 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.03
Employment in rural non-traded sector (% of rural employment) 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.2 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.1 37.6 36.3 0.00 0.01 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.05
Employment in informal sector (% of total employment) 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 0.02 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 -0.03
Employment in informal sector (% of urban employment) 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 59.8 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 0.05 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Employment in public sector (% of total employment) 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rural traded and rural non-traded sector wage differential 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Urban unskilled formal and informal sector wage differential 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wages (% of total public expenditure) 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 24.2 25.0 25.4 25.7 26.1 26.5 26.9 27.3 27.8 28.2 -0.44 -0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Aggregate Demand
Private consumption (% of GDP) 73.9 73.5 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 74.9 73.3 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 0.98 -0.21 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Private consumption (% of total consumption) 95.8 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 96.1 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 0.27 -0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment (% of GDP) 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 20.8 21.4 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 -0.91 0.12 -0.03 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Private investment (% of total investment) 89.5 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 89.6 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 0.13 0.03 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fiscal Indicators
Public investment in infrastructure (% of total public investment) 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in health (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in education (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial Indicators
Currency (% of M2) 43.0 37.1 31.9 28.2 25.3 22.9 21.0 19.3 18.0 16.8 44.4 37.2 31.6 28.0 25.1 22.7 20.8 19.2 17.9 16.7 1.38 0.11 -0.36 -0.24 -0.19 -0.16 -0.13 -0.11 -0.09 -0.08
M2 (% of GDP) 40.5 48.7 56.2 63.7 71.1 78.5 85.8 93.0 100.1 107.2 38.9 49.5 56.8 64.3 71.7 79.0 86.3 93.5 100.7 107.8 -1.60 0.78 0.56 0.57 0.57 0.56 0.56 0.55 0.55 0.55
Bank credit to private sector (% of GDP) 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lending - deposit rate differential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

External Sector
Agricultural exports (% of total exports) 49.1 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 51.7 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 2.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Imports of non-agricultural goods (% of total imports) 84.7 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 84.3 84.8 84.6 84.6 84.5 84.5 84.4 84.4 84.3 84.3 -0.49 0.04 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
External debt (% of GDP) 128.4 128.5 127.4 126.6 125.7 124.9 124.0 123.3 122.5 121.8 121.3 128.8 127.4 126.5 125.7 124.8 124.0 123.2 122.5 121.7 -7.14 0.26 -0.05 -0.03 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04
Degree of openness (exports plus imports divided by GDP) 122.0 122.2 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 120.1 122.4 121.8 121.5 121.2 120.9 120.5 120.2 119.9 119.6 -1.94 0.15 -0.05 -0.03 -0.03 -0.04 -0.04 -0.04 -0.04 -0.04

Poverty Indicators
Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run

Rural poverty line (consumption-based) in real terms 0.35 0.35 0.35 0.35 0.35 0.35 0.0000 0.0000 0.0000
Rural poverty line (consumption-based) in nominal terms 0.37 0.38 0.39 0.38 0.38 0.39 0.0098 0.0049 0.0006
Rural poverty line (income-based) in real terms 0.50 0.50 0.50 0.50 0.50 0.50 0.0000 0.0000 0.0000
Rural poverty line (income-based) in nominal terms 0.37 0.38 0.39 0.38 0.38 0.39 0.0098 0.0049 0.0006

Urban poverty line (consumption-based) in real terms 0.44 0.44 0.44 0.44 0.44 0.44 0.0000 0.0000 0.0000
Urban poverty line (consumption-based) in nominal terms 0.47 0.49 0.51 0.49 0.50 0.51 0.0214 0.0109 0.0019
Urban poverty line (income-based) in real terms 0.63 0.63 0.63 0.63 0.63 0.63 0.0000 0.0000 0.0000
Urban poverty line (income-based) in nominal terms 0.68 0.70 0.73 0.71 0.72 0.73 0.0306 0.0156 0.0026

Agricultural non-traded household (consumption-based) poverty headcount index 0.89 0.74 0.51 0.87 0.72 0.51 -0.0220 -0.0180 -0.0020
Agricultural traded household (consumption-based) poverty headcount index 0.43 0.44 0.45 0.38 0.41 0.45 -0.0486 -0.0243 -0.0030
Urban informal household (consumption-based) poverty headcount index 0.87 0.94 0.98 0.85 0.93 0.98 -0.0125 -0.0093 0.0000
Urban formal unskilled household (consumption-based) poverty headcount index 0.20 0.21 0.22 0.21 0.21 0.23 0.0067 0.0000 0.0067
Urban formal skilled household (consumption-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (consumption-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (consumption-based) poverty gap index 0.49 0.40 0.32 0.47 0.40 0.32 -0.0139 -0.0047 -0.0003
Agricultural traded household (consumption-based) poverty gap index 0.28 0.29 0.30 0.28 0.29 0.30 -0.0033 -0.0016 -0.0005
Urban informal household (consumption-based) poverty gap index 0.47 0.53 0.58 0.45 0.52 0.58 -0.0123 -0.0038 -0.0022
Urban formal unskilled household (consumption-based) poverty gap index 0.24 0.25 0.26 0.24 0.25 0.26 0.0072 0.0075 -0.0062
Urban formal skilled household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty headcount index 0.90 0.74 0.52 0.88 0.73 0.52 -0.0220 -0.0120 -0.0020
Agricultural traded household (income-based) poverty headcount index 0.50 0.51 0.53 0.45 0.48 0.52 -0.0426 -0.0304 -0.0061
Urban informal household (income-based) poverty headcount index 0.85 0.93 0.96 0.83 0.93 0.96 -0.0156 -0.0031 0.0000
Urban formal unskilled household (income-based) poverty headcount index 0.26 0.28 0.30 0.28 0.28 0.30 0.0201 0.0000 0.0000
Urban formal skilled household (income-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (income-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty gap index 0.49 0.41 0.33 0.47 0.40 0.32 -0.0127 -0.0071 -0.0002
Agricultural traded household (income-based) poverty gap index 0.30 0.30 0.30 0.29 0.30 0.30 -0.0082 0.0013 0.0011
Urban informal household (income-based) poverty gap index 0.46 0.52 0.58 0.45 0.51 0.57 -0.0092 -0.0068 -0.0021
Urban formal unskilled household (income-based) poverty gap index 0.24 0.23 0.25 0.23 0.24 0.25 -0.0024 0.0081 0.0016
Urban formal skilled household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Income Distribution Indicators Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run
Gini coefficient (consumption-based) 0.60 0.60 0.59 0.60 0.59 0.59 -0.0029 -0.0016 -0.0006
Gini coefficient (income-based) 0.63 0.62 0.62 0.63 0.62 0.62 -0.0025 -0.0014 -0.0004
Theil index (consumption-based) 0.31 0.32 0.33 0.34 0.33 0.33 0.0300 0.0141 0.0024
Theil index (income-based) 0.35 0.35 0.36 0.38 0.37 0.36 0.0303 0.0143 0.0012

Base Values Current Values Difference Between Current and Base Values

Table 5.3

10 percent increase in the world price of the agricultural traded good
(Absolute deviations from baseline, unless otherwise indicated)

IMMPA: Structural, Poverty and Income Distribution Indicators



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Real Sector:
Total resources 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1963.1 2011.7 2044.3 2077.3 2110.5 2143.9 2177.4 2211.1 2245.0 2313.9 -30.23 2.60 0.23 0.31 0.33 0.34 0.34 0.35 0.37 0.39
   Gross domestic product 1232.7 1244.3 1267.1 1288.8 1310.6 1332.6 1354.7 1376.9 1399.3 1444.7 1214.0 1246.0 1267.2 1288.9 1310.8 1332.7 1354.8 1377.0 1399.4 1444.9 -18.61 1.76 0.03 0.12 0.12 0.12 0.13 0.13 0.14 0.15
   Imports of goods & NFS 760.7 764.8 776.9 788.2 799.6 810.9 822.3 833.8 845.4 868.8 749.1 765.6 777.1 788.4 799.8 811.2 822.6 834.0 845.6 869.0 -11.62 0.84 0.21 0.19 0.21 0.21 0.22 0.22 0.23 0.24

Total expenditures 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1963.1 2011.7 2044.3 2077.3 2110.5 2143.9 2177.4 2211.1 2245.0 2313.9
   Private consumption 911.0 914.7 934.0 951.2 968.8 986.4 1004.1 1021.9 1039.8 1075.9 880.5 917.8 934.0 951.5 969.1 986.7 1004.4 1022.2 1040.1 1076.2 -30.47 3.06 0.05 0.25 0.26 0.26 0.28 0.29 0.30 0.32
   Public consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private investment 267.6 265.2 268.4 271.5 274.7 278.0 281.4 284.9 288.4 295.8 266.3 264.7 268.6 271.5 274.7 278.0 281.4 284.9 288.5 295.9 -1.30 -0.51 0.18 0.03 0.05 0.05 0.05 0.05 0.05 0.06
   Public investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Exports of goods & NFS 743.3 756.3 767.4 778.5 789.4 800.3 811.1 821.9 832.8 854.7 744.8 756.4 767.4 778.5 789.4 800.3 811.1 822.0 832.8 854.7 1.55 0.04 0.01 0.03 0.02 0.02 0.02 0.01 0.01 0.01

Memorandum item:
Private disposable income 1019.3 1028.8 1049.5 1069.0 1088.6 1108.4 1128.2 1148.1 1168.1 1208.5 986.8 1030.6 1049.7 1069.2 1088.9 1108.7 1128.5 1148.4 1168.4 1208.9 -32.54 1.79 0.20 0.28 0.30 0.31 0.32 0.33 0.34 0.37

External Sector:
Current account -73.0 -67.2 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 -60.2 -67.5 -70.6 -73.6 -77.0 -80.5 -84.3 -88.3 -92.6 -101.6 12.79 -0.27 0.31 0.36 0.35 0.36 0.36 0.37 0.38 0.39
   Exports of goods & NFS (excl. subsidies) 725.3 737.9 748.7 759.4 770.0 780.5 791.0 801.5 812.0 833.2 726.7 737.9 748.7 759.4 770.0 780.6 791.1 801.5 812.0 833.2 1.48 0.04 0.01 0.03 0.02 0.02 0.02 0.01 0.01 0.01
   Imports of goods & NFS (excl. tariffs) 735.9 739.9 751.6 762.6 773.6 784.6 795.6 806.8 817.9 840.6 724.6 740.7 751.8 762.8 773.8 784.8 795.9 807.0 818.2 840.8 -11.31 0.82 0.20 0.19 0.20 0.20 0.21 0.21 0.22 0.23
   Factor services -62.3 -65.3 -68.0 -70.8 -73.7 -76.8 -80.1 -83.5 -87.0 -94.6 -62.3 -64.8 -67.5 -70.3 -73.2 -76.3 -79.5 -82.9 -86.4 -94.0 0.00 0.51 0.50 0.51 0.53 0.54 0.56 0.57 0.59 0.62

Capital account 94.4 85.5 83.0 87.5 90.9 94.7 98.8 103.0 107.5 117.1 92.5 88.2 85.1 87.2 90.9 94.7 98.8 103.0 107.5 117.1 -1.86 2.70 2.09 -0.22 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
   NFPS financing 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Central bank financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private financing 78.7 69.7 67.1 71.3 74.6 78.3 82.1 86.2 90.6 99.8 76.8 72.4 69.2 71.1 74.6 78.2 82.1 86.2 90.5 99.8 -1.86 2.70 2.09 -0.22 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02

Change in net international reserves 21.4 18.3 12.1 13.5 13.6 13.9 14.1 14.3 14.6 15.1 32.3 20.7 14.5 13.6 13.9 14.2 14.4 14.7 14.9 15.5 10.93 2.43 2.40 0.14 0.34 0.34 0.34 0.35 0.36 0.37

Nonfinancial Public Sector:
Total revenue 435.7 433.0 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 426.9 433.7 436.0 437.4 438.6 439.7 440.7 441.5 442.3 443.7 -8.80 0.69 0.82 0.85 0.87 0.89 0.91 0.92 0.94 0.98
Total expenditures 452.4 449.9 452.2 453.7 455.1 456.4 457.5 458.6 459.5 461.2 428.3 450.3 452.7 454.2 455.7 456.9 458.1 459.1 460.1 461.8 -24.10 0.38 0.50 0.54 0.55 0.56 0.57 0.58 0.59 0.61
   Consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Transfers to households 311.5 306.7 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 287.4 307.0 307.3 306.6 305.7 304.7 303.6 302.3 300.9 297.8 -24.10 0.38 0.51 0.54 0.55 0.56 0.57 0.58 0.59 0.61
   Domestic interest payments 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Foreign interest payments 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total financing 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net foreign financing  15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, central bank 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial gap 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -15.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.4 -0.4 -15.30 -0.31 -0.31 -0.32 -0.32 -0.33 -0.34 -0.34 -0.35 -0.37
 
Central Bank:
Total assets 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 254.4 276.1 291.7 306.4 321.4 336.7 352.2 368.1 384.2 417.3 10.93 13.36 15.77 15.90 16.24 16.58 16.92 17.27 17.62 18.36
   Net foreign assets 192.4 210.7 222.8 236.3 249.9 263.8 277.9 292.2 306.8 336.8 203.4 224.1 238.6 252.2 266.2 280.4 294.8 309.5 324.5 355.1 10.93 13.36 15.77 15.90 16.24 16.58 16.92 17.27 17.62 18.36
   Net domestic assets 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to government 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Other domestic assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total liabilities/reserve money 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 239.1 260.5 275.7 290.1 304.8 319.8 335.0 350.5 366.3 398.7 -4.37 -2.24 -0.15 -0.33 -0.32 -0.32 -0.31 -0.31 -0.30 -0.29
   Currency in circulation 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 210.6 222.6 227.7 231.6 235.5 239.5 243.6 247.6 251.7 260.0 -4.39 -2.00 0.25 0.05 0.07 0.07 0.07 0.07 0.08 0.08
   Reserve requirements 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 37.9 48.1 58.6 69.3 80.2 91.4 102.9 114.6 138.7 0.02 -0.24 -0.40 -0.39 -0.39 -0.38 -0.38 -0.38 -0.38 -0.38

Memorandum items:
Money demand (M1) 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 210.6 222.6 227.7 231.6 235.5 239.5 243.6 247.6 251.7 260.0 -4.39 -2.00 0.25 0.05 0.07 0.07 0.07 0.07 0.08 0.08
Gross foreign exchange reserves in
months of imports 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.3 4.5 4.8 3.4 3.6 3.8 4.0 4.1 4.3 4.4 4.6 4.8 5.1 0.23 0.21 0.25 0.25 0.25 0.25 0.25 0.26 0.26 0.26

Commercial Banks:
Total assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 470.3 654.3 844.6 1039.7 1239.9 1445.3 1656.2 1872.5 2094.4 2555.0 -1.61 -2.41 -2.44 -2.45 -2.45 -2.45 -2.45 -2.45 -2.44 -2.43
   Net foreign assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 470.3 654.3 844.6 1039.7 1239.9 1445.3 1656.2 1872.5 2094.4 2555.0 -1.61 -2.41 -2.44 -2.45 -2.45 -2.45 -2.45 -2.45 -2.44 -2.43
      Loans to government 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to firms 343.4 518.6 698.5 883.2 1072.7 1267.2 1466.8 1671.7 1881.9 2318.4 341.8 516.4 696.5 881.1 1070.6 1265.1 1464.7 1669.6 1879.8 2316.3 -1.63 -2.16 -2.04 -2.06 -2.06 -2.06 -2.07 -2.06 -2.06 -2.05
      Other domestic assets 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 37.9 48.1 58.6 69.3 80.2 91.4 102.9 114.6 138.7 0.02 -0.24 -0.40 -0.39 -0.39 -0.38 -0.38 -0.38 -0.38 -0.38

Total liabilities 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 470.3 654.3 844.6 1039.7 1239.9 1445.3 1656.2 1872.5 2094.4 2555.0 -1.61 -2.41 -2.44 -2.45 -2.45 -2.45 -2.45 -2.45 -2.44 -2.43
   Banks' foreign liabilities 187.1 275.5 362.4 452.7 545.7 641.6 740.4 842.3 947.3 1166.8 185.3 275.5 364.0 454.1 547.1 643.0 741.8 843.7 948.7 1168.1 -1.80 0.03 1.59 1.42 1.42 1.40 1.38 1.37 1.35 1.32
   Deposits 284.9 381.3 484.6 589.4 696.6 806.2 918.2 1032.6 1149.5 1390.6 285.0 378.8 480.6 585.5 692.8 802.4 914.4 1028.8 1145.7 1386.9 0.19 -2.44 -4.03 -3.87 -3.87 -3.85 -3.83 -3.81 -3.79 -3.75

Memorandum items:
Real GDP growth rate 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.9 1.6 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.06 -0.05 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflation rate (economy-wide) 6.5 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 4.5 1.5 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.7 -2.04 2.12 -0.18 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Deposit rate 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Borrowing rate 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 -0.24 -0.15 -0.11 -0.09 -0.07 -0.06 -0.05 -0.05 -0.05 -0.04
Risk premium 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 0.0002 -0.0003 -0.0002 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001

Base Values Current Values Difference Between Current and Base Values

Table 5.4
IMMPA: Macroeconomic Indicators

30 percent cut in domestic credit to government
(Absolute deviations from baseline, unless otherwise indicated)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Production Structure
Size of informal sector (% of total output) 12.8 12.6 13.0 13.3 13.7 14.0 14.4 14.7 15.1 15.5 11.8 12.7 13.0 13.3 13.6 14.0 14.4 14.7 15.1 15.5 -1.00 0.11 -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Size of agricultural sector (% of formal sector output) 50.7 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 50.6 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 -0.06 0.03 -0.01 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01

Composition of Employment and Wages
Employment in rural sector (% of total employment) 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in rural non-traded sector (% of rural employment) 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.2 56.6 53.4 50.4 47.6 45.0 42.8 40.8 39.0 37.5 36.2 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Employment in informal sector (% of total employment) 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.2 47.0 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in informal sector (% of urban employment) 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 -0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of total employment) 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rural traded and rural non-traded sector wage differential 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Urban unskilled formal and informal sector wage differential 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wages (% of total public expenditure) 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 25.2 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 0.59 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aggregate Demand
Private consumption (% of GDP) 73.9 73.5 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 72.5 73.7 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 -1.38 0.14 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Private consumption (% of total consumption) 95.8 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 -0.14 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment (% of GDP) 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 21.9 21.2 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 0.23 -0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment (% of total investment) 89.5 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 89.4 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 -0.05 -0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fiscal Indicators
Public investment in infrastructure (% of total public investment) 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in health (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in education (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial Indicators
Currency (% of M2) 43.0 37.1 31.9 28.2 25.3 22.9 21.0 19.3 18.0 16.8 42.5 37.0 32.1 28.3 25.4 23.0 21.0 19.4 18.0 16.8 -0.52 -0.06 0.21 0.14 0.11 0.09 0.07 0.06 0.05 0.05
M2 (% of GDP) 40.5 48.7 56.2 63.7 71.1 78.5 85.8 93.0 100.1 107.2 40.8 48.3 55.9 63.4 70.8 78.2 85.5 92.7 99.9 106.9 0.28 -0.42 -0.30 -0.30 -0.30 -0.29 -0.29 -0.28 -0.28 -0.27
Bank credit to private sector (% of GDP) 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lending - deposit rate differential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

External Sector
Agricultural exports (% of total exports) 49.1 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 49.0 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 -0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Imports of non-agricultural goods (% of total imports) 84.7 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 85.0 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 0.24 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
External debt (% of GDP) 128.4 128.5 127.4 126.6 125.7 124.9 124.0 123.3 122.5 121.8 130.4 128.3 127.4 126.5 125.7 124.8 124.0 123.3 122.5 121.8 1.97 -0.18 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Degree of openness (exports plus imports divided by GDP) 122.0 122.2 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 123.1 122.1 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 1.04 -0.10 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

Poverty Indicators
Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run

Rural poverty line (consumption-based) in real terms 0.35 0.35 0.35 0.35 0.35 0.35 0.0000 0.0000 0.0000
Rural poverty line (consumption-based) in nominal terms 0.37 0.38 0.39 0.36 0.37 0.39 -0.0045 -0.0022 -0.0002
Rural poverty line (income-based) in real terms 0.50 0.50 0.50 0.50 0.50 0.50 0.0000 0.0000 0.0000
Rural poverty line (income-based) in nominal terms 0.37 0.38 0.39 0.36 0.37 0.39 -0.0045 -0.0022 -0.0002

Urban poverty line (consumption-based) in real terms 0.44 0.44 0.44 0.44 0.44 0.44 0.0000 0.0000 0.0000
Urban poverty line (consumption-based) in nominal terms 0.47 0.49 0.51 0.46 0.48 0.51 -0.0138 -0.0069 -0.0008
Urban poverty line (income-based) in real terms 0.63 0.63 0.63 0.63 0.63 0.63 0.0000 0.0000 0.0000
Urban poverty line (income-based) in nominal terms 0.68 0.70 0.73 0.66 0.69 0.73 -0.0198 -0.0099 -0.0011

Agricultural non-traded household (consumption-based) poverty headcount index 0.89 0.74 0.51 0.90 0.75 0.51 0.0140 0.0040 0.0000
Agricultural traded household (consumption-based) poverty headcount index 0.43 0.44 0.45 0.43 0.44 0.45 0.0030 0.0030 0.0000
Urban informal household (consumption-based) poverty headcount index 0.87 0.94 0.98 0.89 0.95 0.98 0.0280 0.0031 0.0000
Urban formal unskilled household (consumption-based) poverty headcount index 0.20 0.21 0.22 0.19 0.21 0.22 -0.0067 0.0000 0.0000
Urban formal skilled household (consumption-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (consumption-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (consumption-based) poverty gap index 0.49 0.40 0.32 0.49 0.41 0.32 0.0097 0.0073 0.0007
Agricultural traded household (consumption-based) poverty gap index 0.28 0.29 0.30 0.28 0.29 0.30 0.0007 -0.0008 0.0000
Urban informal household (consumption-based) poverty gap index 0.47 0.53 0.58 0.47 0.53 0.58 0.0045 0.0068 0.0012
Urban formal unskilled household (consumption-based) poverty gap index 0.24 0.25 0.26 0.24 0.24 0.26 0.0017 -0.0033 -0.0006
Urban formal skilled household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty headcount index 0.90 0.74 0.52 0.90 0.75 0.52 0.0040 0.0100 0.0020
Agricultural traded household (income-based) poverty headcount index 0.50 0.51 0.53 0.50 0.51 0.53 0.0000 0.0000 0.0000
Urban informal household (income-based) poverty headcount index 0.85 0.93 0.96 0.87 0.93 0.96 0.0249 0.0031 0.0000
Urban formal unskilled household (income-based) poverty headcount index 0.26 0.28 0.30 0.24 0.26 0.30 -0.0134 -0.0134 -0.0067
Urban formal skilled household (income-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (income-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty gap index 0.49 0.41 0.33 0.50 0.41 0.32 0.0144 0.0035 -0.0006
Agricultural traded household (income-based) poverty gap index 0.30 0.30 0.30 0.30 0.30 0.30 0.0021 0.0009 0.0000
Urban informal household (income-based) poverty gap index 0.46 0.52 0.58 0.46 0.52 0.58 0.0056 0.0066 0.0012
Urban formal unskilled household (income-based) poverty gap index 0.24 0.23 0.25 0.24 0.24 0.25 0.0060 0.0084 0.0049
Urban formal skilled household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Income Distribution Indicators Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run
Gini coefficient (consumption-based) 0.60 0.60 0.59 0.61 0.60 0.59 0.0044 0.0022 0.0004
Gini coefficient (income-based) 0.63 0.62 0.62 0.63 0.63 0.62 0.0040 0.0021 0.0002
Theil index (consumption-based) 0.31 0.32 0.33 0.31 0.32 0.32 -0.0045 -0.0020 -0.0006
Theil index (income-based) 0.35 0.35 0.36 0.34 0.35 0.36 -0.0037 -0.0016 0.0002

Base Values Current Values Difference Between Current and Base Values

Table 5.5

30 percent cut in domestic credit to government
(Absolute deviations from baseline, unless otherwise indicated)

IMMPA: Structural, Poverty and Income Distribution Indicators



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Real Sector:
Total resources 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 2000.5 2015.8 2051.1 2084.3 2117.9 2151.5 2185.3 2219.3 2253.6 2323.1 7.11 6.69 7.05 7.34 7.65 7.96 8.28 8.60 8.93 9.59
   Gross domestic product 1232.7 1244.3 1267.1 1288.8 1310.6 1332.6 1354.7 1376.9 1399.3 1444.7 1236.9 1248.3 1271.4 1293.3 1315.3 1337.5 1359.8 1382.3 1404.9 1450.8 4.29 4.01 4.27 4.48 4.69 4.91 5.14 5.37 5.60 6.08
   Imports of goods & NFS 760.7 764.8 776.9 788.2 799.6 810.9 822.3 833.8 845.4 868.8 763.5 767.5 779.7 791.1 802.5 814.0 825.5 837.1 848.7 872.3 2.81 2.68 2.78 2.87 2.96 3.05 3.14 3.23 3.33 3.52

Total expenditures 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 2000.5 2015.8 2051.1 2084.3 2117.9 2151.5 2185.3 2219.3 2253.6 2323.1
   Private consumption 911.0 914.7 934.0 951.2 968.8 986.4 1004.1 1021.9 1039.8 1075.9 917.7 920.8 940.4 957.8 975.6 993.4 1011.3 1029.3 1047.4 1084.0 6.71 6.13 6.40 6.59 6.79 7.00 7.20 7.42 7.63 8.07
   Public consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private investment 267.6 265.2 268.4 271.5 274.7 278.0 281.4 284.9 288.4 295.8 268.4 266.1 269.3 272.5 275.7 279.1 282.5 286.1 289.7 297.2 0.78 0.88 0.92 0.98 1.03 1.09 1.15 1.21 1.26 1.38
   Public investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Exports of goods & NFS 743.3 756.3 767.4 778.5 789.4 800.3 811.1 821.9 832.8 854.7 742.9 756.0 767.1 778.3 789.2 800.2 811.0 821.9 832.8 854.9 -0.38 -0.32 -0.27 -0.22 -0.17 -0.12 -0.07 -0.02 0.03 0.14

Memorandum item:
Private disposable income 1019.3 1028.8 1049.5 1069.0 1088.6 1108.4 1128.2 1148.1 1168.1 1208.5 1026.5 1035.7 1056.6 1076.3 1096.2 1116.2 1136.2 1156.4 1176.6 1217.5 7.14 6.90 7.15 7.37 7.59 7.82 8.05 8.29 8.53 9.02

External Sector:
Current account -73.0 -67.2 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 -72.9 -67.0 -70.7 -73.8 -77.2 -80.8 -84.6 -88.7 -93.0 -102.1 0.04 0.23 0.18 0.15 0.12 0.08 0.04 0.00 -0.04 -0.13
   Exports of goods & NFS (excl. subsidies) 725.3 737.9 748.7 759.4 770.0 780.5 791.0 801.5 812.0 833.2 724.9 737.6 748.4 759.2 769.8 780.4 791.0 801.5 812.1 833.4 -0.36 -0.30 -0.26 -0.21 -0.17 -0.12 -0.07 -0.02 0.03 0.13
   Imports of goods & NFS (excl. tariffs) 735.9 739.9 751.6 762.6 773.6 784.6 795.6 806.8 817.9 840.6 738.6 742.5 754.3 765.4 776.4 787.5 798.7 809.9 821.2 844.0 2.74 2.61 2.70 2.79 2.87 2.96 3.05 3.14 3.23 3.42
   Factor services -62.3 -65.3 -68.0 -70.8 -73.7 -76.8 -80.1 -83.5 -87.0 -94.6 -59.2 -62.1 -64.8 -67.6 -70.6 -73.7 -76.9 -80.3 -83.8 -91.5 3.13 3.13 3.14 3.15 3.16 3.16 3.16 3.17 3.17 3.16

Capital account 94.4 85.5 83.0 87.5 90.9 94.7 98.8 103.0 107.5 117.1 95.2 85.9 82.9 87.4 90.9 94.8 98.9 103.2 107.7 117.4 0.90 0.34 -0.11 -0.01 0.02 0.06 0.10 0.15 0.19 0.29
   NFPS financing 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Central bank financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private financing 78.7 69.7 67.1 71.3 74.6 78.3 82.1 86.2 90.6 99.8 79.6 70.0 67.0 71.3 74.6 78.3 82.2 86.4 90.7 100.1 0.90 0.34 -0.11 -0.01 0.02 0.06 0.10 0.15 0.19 0.29

Change in net international reserves 21.4 18.3 12.1 13.5 13.6 13.9 14.1 14.3 14.6 15.1 22.3 18.9 12.2 13.6 13.7 14.0 14.2 14.5 14.7 15.3 0.94 0.57 0.08 0.14 0.14 0.14 0.14 0.15 0.15 0.16

Nonfinancial Public Sector:
Total revenue 435.7 433.0 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 437.9 435.2 437.5 438.8 440.1 441.2 442.2 443.1 443.9 445.3 2.18 2.21 2.28 2.33 2.38 2.43 2.48 2.52 2.57 2.65
Total expenditures 452.4 449.9 452.2 453.7 455.1 456.4 457.5 458.6 459.5 461.2 454.6 452.1 454.5 456.0 457.5 458.8 460.0 461.1 462.1 463.9 2.18 2.21 2.28 2.33 2.38 2.43 2.48 2.52 2.57 2.65
   Consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Transfers to households 311.5 306.7 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 316.8 312.0 312.2 311.5 310.7 309.7 308.6 307.4 306.0 303.0 5.31 5.34 5.41 5.46 5.51 5.56 5.61 5.65 5.70 5.79
   Domestic interest payments 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Foreign interest payments 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 59.6 60.2 60.8 61.5 62.1 62.8 63.4 64.1 64.8 66.1 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13

Total financing 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net foreign financing  15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, central bank 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial gap 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
Central Bank:
Total assets 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 244.4 264.2 277.5 292.2 307.0 322.1 337.5 353.1 369.0 401.7 0.94 1.50 1.58 1.72 1.85 1.99 2.14 2.29 2.44 2.76
   Net foreign assets 192.4 210.7 222.8 236.3 249.9 263.8 277.9 292.2 306.8 336.8 193.4 212.2 224.4 238.0 251.8 265.8 280.0 294.5 309.3 339.5 0.94 1.50 1.58 1.72 1.85 1.99 2.14 2.29 2.44 2.76
   Net domestic assets 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to government 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Other domestic assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total liabilities/reserve money 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 244.4 264.2 277.5 292.2 307.0 322.1 337.5 353.1 369.0 401.7 0.94 1.50 1.58 1.72 1.85 1.99 2.14 2.29 2.44 2.76
   Currency in circulation 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.9 226.1 228.9 233.0 237.0 241.1 245.1 249.2 253.3 261.7 0.94 1.45 1.44 1.49 1.53 1.58 1.62 1.67 1.71 1.81
   Reserve requirements 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.2 48.6 59.2 70.0 81.0 92.3 103.9 115.7 140.0 0.00 0.05 0.14 0.23 0.32 0.42 0.52 0.62 0.72 0.95

Memorandum items:
Money demand (M1) 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.9 226.1 228.9 233.0 237.0 241.1 245.1 249.2 253.3 261.7 0.94 1.45 1.44 1.49 1.53 1.58 1.62 1.67 1.71 1.81
Gross foreign exchange reserves in
months of imports 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.3 4.5 4.8 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.4 4.5 4.8 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02

Commercial Banks:
Total assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.8 658.6 850.0 1046.3 1247.7 1454.5 1666.8 1884.6 2108.1 2572.2 0.85 1.86 2.97 4.15 5.41 6.75 8.17 9.69 11.29 14.77
   Net foreign assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.8 658.6 850.0 1046.3 1247.7 1454.5 1666.8 1884.6 2108.1 2572.2 0.85 1.86 2.97 4.15 5.41 6.75 8.17 9.69 11.29 14.77
      Loans to government 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to firms 343.4 518.6 698.5 883.2 1072.7 1267.2 1466.8 1671.7 1881.9 2318.4 344.3 520.4 701.4 887.1 1077.8 1273.5 1474.5 1680.7 1892.4 2332.2 0.85 1.82 2.83 3.92 5.09 6.33 7.66 9.07 10.57 13.83
      Other domestic assets 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.2 48.6 59.2 70.0 81.0 92.3 103.9 115.7 140.0 0.00 0.05 0.14 0.23 0.32 0.42 0.52 0.62 0.72 0.95

Total liabilities 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.8 658.6 850.0 1046.3 1247.7 1454.5 1666.8 1884.6 2108.1 2572.2 0.85 1.86 2.97 4.15 5.41 6.75 8.17 9.69 11.29 14.77
   Banks' foreign liabilities 187.1 275.5 362.4 452.7 545.7 641.6 740.4 842.3 947.3 1166.8 187.9 276.9 364.0 454.6 547.9 644.2 743.4 845.8 951.4 1172.1 0.89 1.39 1.59 1.88 2.21 2.59 3.02 3.51 4.05 5.32
   Deposits 284.9 381.3 484.6 589.4 696.6 806.2 918.2 1032.6 1149.5 1390.6 284.8 381.7 486.0 591.7 699.9 810.4 923.4 1038.8 1156.7 1400.1 -0.04 0.47 1.38 2.27 3.20 4.16 5.15 6.18 7.24 9.46

Memorandum items:
Real GDP growth rate 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflation rate (economy-wide) 6.5 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 7.0 -0.7 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.46 -0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Deposit rate 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Borrowing rate 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 -0.24 -0.15 -0.11 -0.08 -0.07 -0.06 -0.05 -0.05 -0.04 -0.04
Risk premium 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Base Values Current Values Difference Between Current and Base Values

Table 5.6
IMMPA: Macroeconomic Indicators

5 percent government foreign debt reduction with increased transfers to households
(Absolute deviations from baseline, unless otherwise indicated)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Production Structure
Size of informal sector (% of total output) 12.8 12.6 13.0 13.3 13.7 14.0 14.4 14.7 15.1 15.5 13.0 12.8 13.2 13.5 13.9 14.2 14.6 15.0 15.3 15.7 0.21 0.19 0.19 0.19 0.20 0.20 0.20 0.21 0.21 0.21
Size of agricultural sector (% of formal sector output) 50.7 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 50.7 51.5 52.1 52.6 53.1 53.5 53.9 54.3 54.6 54.8 -0.02 -0.03 -0.03 -0.03 -0.04 -0.04 -0.05 -0.05 -0.05 -0.06

Composition of Employment and Wages
Employment in rural sector (% of total employment) 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Employment in rural non-traded sector (% of rural employment) 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.2 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.3 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02
Employment in informal sector (% of total employment) 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
Employment in informal sector (% of urban employment) 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
Employment in public sector (% of total employment) 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rural traded and rural non-traded sector wage differential 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Urban unskilled formal and informal sector wage differential 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wages (% of total public expenditure) 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.7 28.2 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02

Aggregate Demand
Private consumption (% of GDP) 73.9 73.5 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 74.2 73.8 74.0 74.1 74.2 74.3 74.4 74.5 74.6 74.6 0.29 0.25 0.26 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Private consumption (% of total consumption) 95.8 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.8 95.8 95.8 95.8 95.8 95.7 95.7 95.7 95.7 95.7 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Private investment (% of GDP) 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 -0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
Private investment (% of total investment) 89.5 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 89.5 89.2 89.2 89.1 89.0 88.9 88.9 88.8 88.7 88.6 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.05

Fiscal Indicators
Public investment in infrastructure (% of total public investment) 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in health (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in education (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial Indicators
Currency (% of M2) 43.0 37.1 31.9 28.2 25.3 22.9 21.0 19.3 18.0 16.8 43.1 37.2 32.0 28.3 25.3 22.9 21.0 19.3 18.0 16.8 0.11 0.12 0.08 0.05 0.04 0.02 0.02 0.01 0.01 0.00
M2 (% of GDP) 40.5 48.7 56.2 63.7 71.1 78.5 85.8 93.0 100.1 107.2 40.5 48.7 56.2 63.8 71.2 78.6 85.9 93.2 100.4 107.5 -0.07 0.00 0.03 0.07 0.11 0.14 0.17 0.21 0.24 0.27
Bank credit to private sector (% of GDP) 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
Lending - deposit rate differential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

External Sector
Agricultural exports (% of total exports) 49.1 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 49.1 48.9 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 0.02 0.02 0.02 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01
Imports of non-agricultural goods (% of total imports) 84.7 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 84.7 84.7 84.6 84.6 84.5 84.4 84.4 84.3 84.3 84.2 -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04
External debt (% of GDP) 128.4 128.5 127.4 126.6 125.7 124.9 124.0 123.3 122.5 121.8 121.6 121.8 120.9 120.1 119.3 118.5 117.8 117.1 116.4 115.8 -6.78 -6.69 -6.59 -6.49 -6.40 -6.31 -6.23 -6.14 -6.06 -5.98
Degree of openness (exports plus imports divided by GDP) 122.0 122.2 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 121.8 122.0 121.7 121.3 121.0 120.7 120.3 120.0 119.7 119.4 -0.23 -0.20 -0.21 -0.22 -0.22 -0.23 -0.23 -0.23 -0.24 -0.24

Poverty Indicators
Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run

Rural poverty line (consumption-based) in real terms 0.35 0.35 0.35 0.35 0.35 0.35 0.0000 0.0000 0.0000
Rural poverty line (consumption-based) in nominal terms 0.37 0.38 0.39 0.37 0.38 0.39 0.0010 0.0014 0.0014
Rural poverty line (income-based) in real terms 0.50 0.50 0.50 0.50 0.50 0.50 0.0000 0.0000 0.0000
Rural poverty line (income-based) in nominal terms 0.37 0.38 0.39 0.37 0.38 0.39 0.0010 0.0014 0.0014

Urban poverty line (consumption-based) in real terms 0.44 0.44 0.44 0.44 0.44 0.44 0.0000 0.0000 0.0000
Urban poverty line (consumption-based) in nominal terms 0.47 0.49 0.51 0.48 0.49 0.51 0.0031 0.0041 0.0043
Urban poverty line (income-based) in real terms 0.63 0.63 0.63 0.63 0.63 0.63 0.0000 0.0000 0.0000
Urban poverty line (income-based) in nominal terms 0.68 0.70 0.73 0.68 0.71 0.73 0.0044 0.0058 0.0061

Agricultural non-traded household (consumption-based) poverty headcount index 0.89 0.74 0.51 0.89 0.74 0.51 -0.0020 -0.0060 -0.0020
Agricultural traded household (consumption-based) poverty headcount index 0.43 0.44 0.45 0.43 0.44 0.45 0.0000 0.0000 0.0000
Urban informal household (consumption-based) poverty headcount index 0.87 0.94 0.98 0.86 0.94 0.97 -0.0031 -0.0062 -0.0031
Urban formal unskilled household (consumption-based) poverty headcount index 0.20 0.21 0.22 0.20 0.21 0.23 0.0000 0.0000 0.0067
Urban formal skilled household (consumption-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (consumption-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (consumption-based) poverty gap index 0.49 0.40 0.32 0.48 0.40 0.32 -0.0025 -0.0020 -0.0042
Agricultural traded household (consumption-based) poverty gap index 0.28 0.29 0.30 0.28 0.29 0.30 -0.0005 -0.0006 -0.0005
Urban informal household (consumption-based) poverty gap index 0.47 0.53 0.58 0.46 0.53 0.58 -0.0023 -0.0009 -0.0018
Urban formal unskilled household (consumption-based) poverty gap index 0.24 0.25 0.26 0.24 0.25 0.26 0.0014 0.0018 -0.0057
Urban formal skilled household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty headcount index 0.90 0.74 0.52 0.90 0.74 0.51 -0.0040 0.0000 -0.0060
Agricultural traded household (income-based) poverty headcount index 0.50 0.51 0.53 0.49 0.50 0.53 -0.0030 -0.0030 0.0000
Urban informal household (income-based) poverty headcount index 0.85 0.93 0.96 0.85 0.93 0.96 0.0000 -0.0031 0.0000
Urban formal unskilled household (income-based) poverty headcount index 0.26 0.28 0.30 0.26 0.28 0.30 0.0000 0.0000 0.0000
Urban formal skilled household (income-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (income-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty gap index 0.49 0.41 0.33 0.49 0.40 0.32 -0.0013 -0.0051 -0.0016
Agricultural traded household (income-based) poverty gap index 0.30 0.30 0.30 0.30 0.30 0.30 0.0015 0.0013 -0.0004
Urban informal household (income-based) poverty gap index 0.46 0.52 0.58 0.45 0.51 0.57 -0.0038 -0.0026 -0.0037
Urban formal unskilled household (income-based) poverty gap index 0.24 0.23 0.25 0.24 0.24 0.25 0.0015 0.0019 0.0021
Urban formal skilled household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Income Distribution Indicators Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run
Gini coefficient (consumption-based) 0.60 0.60 0.59 0.60 0.60 0.59 -0.0009 -0.0013 -0.0013
Gini coefficient (income-based) 0.63 0.62 0.62 0.63 0.62 0.62 -0.0009 -0.0012 -0.0011
Theil index (consumption-based) 0.31 0.32 0.33 0.31 0.32 0.33 0.0010 0.0012 0.0012
Theil index (income-based) 0.35 0.35 0.36 0.35 0.36 0.36 0.0008 0.0011 0.0011

Base Values Current Values Difference Between Current and Base Values

Table 5.7

5 percent government foreign debt reduction with increased transfers to households
(Absolute deviations from baseline, unless otherwise indicated)

IMMPA: Structural, Poverty and Income Distribution Indicators



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Real Sector:
Total resources 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1998.1 2015.7 2052.6 2087.5 2122.6 2158.0 2193.5 2229.2 2265.2 2338.0 4.70 6.61 8.50 10.46 12.43 14.43 16.44 18.46 20.49 24.56
   Gross domestic product 1232.7 1244.3 1267.1 1288.8 1310.6 1332.6 1354.7 1376.9 1399.3 1444.7 1233.9 1246.9 1271.0 1294.0 1317.2 1340.6 1364.0 1387.7 1411.5 1459.7 1.30 2.57 3.88 5.23 6.59 7.97 9.36 10.75 12.16 14.97
   Imports of goods & NFS 760.7 764.8 776.9 788.2 799.6 810.9 822.3 833.8 845.4 868.8 764.1 768.8 781.6 793.4 805.4 817.4 829.4 841.5 853.7 878.3 3.41 4.04 4.62 5.23 5.84 6.45 7.08 7.70 8.33 9.60

Total expenditures 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1998.1 2015.7 2052.6 2087.5 2122.6 2158.0 2193.5 2229.2 2265.2 2338.0
   Private consumption 911.0 914.7 934.0 951.2 968.8 986.4 1004.1 1021.9 1039.8 1075.9 912.3 916.9 937.3 955.7 974.4 993.2 1012.0 1031.0 1050.1 1088.7 1.24 2.21 3.30 4.42 5.57 6.73 7.91 9.10 10.31 12.75
   Public consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private investment 267.6 265.2 268.4 271.5 274.7 278.0 281.4 284.9 288.4 295.8 268.3 266.0 269.2 272.3 275.4 278.7 282.1 285.6 289.2 296.6 0.67 0.80 0.76 0.76 0.75 0.75 0.76 0.77 0.79 0.85
   Public investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 34.6 35.2 35.8 36.5 37.2 37.8 38.5 39.2 40.0 41.4 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13
   Exports of goods & NFS 743.3 756.3 767.4 778.5 789.4 800.3 811.1 821.9 832.8 854.7 743.0 756.8 768.7 780.6 792.4 804.1 815.7 827.4 839.0 862.6 -0.34 0.46 1.31 2.15 2.98 3.81 4.63 5.45 6.25 7.84

Memorandum item:
Private disposable income 1019.3 1028.8 1049.5 1069.0 1088.6 1108.4 1128.2 1148.1 1168.1 1208.5 1020.6 1031.3 1053.2 1073.9 1094.9 1115.9 1137.0 1158.3 1179.6 1222.8 1.30 2.48 3.69 4.94 6.22 7.52 8.84 10.18 11.53 14.26

External Sector:
Current account -73.0 -67.2 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 -73.5 -67.5 -71.0 -73.8 -76.9 -80.2 -83.8 -87.6 -91.6 -100.2 -0.47 -0.31 -0.05 0.19 0.43 0.67 0.90 1.13 1.36 1.81
   Exports of goods & NFS (excl. subsidies) 725.3 737.9 748.7 759.4 770.0 780.5 791.0 801.5 812.0 833.2 724.9 738.4 750.0 761.5 773.0 784.3 795.6 806.9 818.2 841.0 -0.33 0.47 1.31 2.14 2.96 3.78 4.60 5.40 6.19 7.76
   Imports of goods & NFS (excl. tariffs) 735.9 739.9 751.6 762.6 773.6 784.6 795.6 806.8 817.9 840.6 739.2 743.8 756.1 767.6 779.2 790.8 802.5 814.2 826.0 849.9 3.28 3.90 4.46 5.05 5.64 6.24 6.84 7.45 8.06 9.29
   Factor services -62.3 -65.3 -68.0 -70.8 -73.7 -76.8 -80.1 -83.5 -87.0 -94.6 -59.2 -62.2 -64.9 -67.7 -70.6 -73.7 -76.9 -80.3 -83.8 -91.3 3.13 3.11 3.10 3.10 3.11 3.12 3.15 3.19 3.23 3.35

Capital account 94.4 85.5 83.0 87.5 90.9 94.7 98.8 103.0 107.5 117.1 95.0 86.2 83.4 87.6 90.8 94.4 98.2 102.3 106.5 115.7 0.62 0.68 0.32 0.11 -0.11 -0.33 -0.55 -0.77 -0.98 -1.39
   NFPS financing 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Central bank financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private financing 78.7 69.7 67.1 71.3 74.6 78.3 82.1 86.2 90.6 99.8 79.3 70.4 67.4 71.4 74.5 77.9 81.6 85.5 89.6 98.4 0.62 0.68 0.32 0.11 -0.11 -0.33 -0.55 -0.77 -0.98 -1.39

Change in net international reserves 21.4 18.3 12.1 13.5 13.6 13.9 14.1 14.3 14.6 15.1 21.5 18.7 12.4 13.8 13.9 14.2 14.4 14.7 15.0 15.5 0.14 0.37 0.27 0.29 0.31 0.33 0.35 0.37 0.39 0.42

Nonfinancial Public Sector:
Total revenue 435.7 433.0 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 436.6 434.3 436.8 438.5 440.1 441.6 442.9 444.1 445.3 447.3 0.83 1.28 1.65 2.04 2.42 2.79 3.17 3.54 3.90 4.63
Total expenditures 452.4 449.9 452.2 453.7 455.1 456.4 457.5 458.6 459.5 461.2 453.2 451.1 453.9 455.7 457.5 459.2 460.7 462.1 463.4 465.8 0.83 1.28 1.65 2.04 2.42 2.79 3.17 3.54 3.90 4.63
   Consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 34.6 35.2 35.8 36.5 37.2 37.8 38.5 39.2 40.0 41.4 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13
   Transfers to households 311.5 306.7 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 312.3 307.9 308.4 308.1 307.6 307.0 306.2 305.3 304.2 301.8 0.83 1.28 1.65 2.03 2.41 2.79 3.17 3.54 3.90 4.63
   Domestic interest payments 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Foreign interest payments 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 59.6 60.2 60.8 61.5 62.1 62.8 63.4 64.1 64.8 66.1 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13

Total financing 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net foreign financing  15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, central bank 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial gap 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
Central Bank:
Total assets 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 243.6 263.3 276.7 291.5 306.5 321.8 337.4 353.3 369.4 402.6 0.14 0.51 0.78 1.08 1.39 1.72 2.07 2.44 2.83 3.66
   Net foreign assets 192.4 210.7 222.8 236.3 249.9 263.8 277.9 292.2 306.8 336.8 192.6 211.2 223.6 237.4 251.3 265.5 280.0 294.7 309.7 340.4 0.14 0.51 0.78 1.08 1.39 1.72 2.07 2.44 2.83 3.66
   Net domestic assets 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to government 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Other domestic assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total liabilities/reserve money 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 243.6 263.3 276.7 291.5 306.5 321.8 337.4 353.3 369.4 402.6 0.14 0.51 0.78 1.08 1.39 1.72 2.07 2.44 2.83 3.66
   Currency in circulation 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.1 225.1 228.2 232.5 236.8 241.0 245.3 249.6 254.0 262.8 0.15 0.51 0.76 1.02 1.28 1.55 1.82 2.09 2.37 2.93
   Reserve requirements 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.1 48.5 59.0 69.8 80.8 92.1 103.6 115.4 139.8 0.00 0.00 0.02 0.06 0.11 0.17 0.25 0.35 0.46 0.72

Memorandum items:
Money demand (M1) 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.1 225.1 228.2 232.5 236.8 241.0 245.3 249.6 254.0 262.8 0.15 0.51 0.76 1.02 1.28 1.55 1.82 2.09 2.37 2.93
Gross foreign exchange reserves in
months of imports 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.3 4.5 4.8 3.1 3.4 3.5 3.7 3.9 4.0 4.2 4.3 4.5 4.8 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00

Commercial Banks:
Total assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.6 1245.4 1451.4 1662.7 1879.5 2101.9 2563.5 0.60 1.29 1.92 2.51 3.07 3.60 4.10 4.60 5.09 6.06
   Net foreign assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.6 1245.4 1451.4 1662.7 1879.5 2101.9 2563.5 0.60 1.29 1.92 2.51 3.07 3.60 4.10 4.60 5.09 6.06
      Loans to government 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to firms 343.4 518.6 698.5 883.2 1072.7 1267.2 1466.8 1671.7 1881.9 2318.4 344.0 519.9 700.4 885.6 1075.6 1270.6 1470.7 1675.9 1886.5 2323.7 0.60 1.29 1.90 2.45 2.96 3.42 3.85 4.25 4.63 5.34
      Other domestic assets 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.1 48.5 59.0 69.8 80.8 92.1 103.6 115.4 139.8 0.00 0.00 0.02 0.06 0.11 0.17 0.25 0.35 0.46 0.72

Total liabilities 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.6 1245.4 1451.4 1662.7 1879.5 2101.9 2563.5 0.60 1.29 1.92 2.51 3.07 3.60 4.10 4.60 5.09 6.06
   Banks' foreign liabilities 187.1 275.5 362.4 452.7 545.7 641.6 740.4 842.3 947.3 1166.8 187.7 276.8 364.1 454.6 547.7 643.4 742.0 843.5 947.9 1165.6 0.61 1.30 1.70 1.92 1.98 1.86 1.57 1.12 0.51 -1.17
   Deposits 284.9 381.3 484.6 589.4 696.6 806.2 918.2 1032.6 1149.5 1390.6 284.8 381.2 484.8 590.0 697.7 808.0 920.7 1036.1 1154.0 1397.9 -0.01 -0.01 0.22 0.59 1.09 1.74 2.53 3.47 4.57 7.23

Memorandum items:
Real GDP growth rate 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.9 1.8 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4 0.00 0.10 0.10 0.10 0.10 0.09 0.09 0.08 0.08 0.08
Inflation rate (economy-wide) 6.5 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 6.7 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.12 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.04
Deposit rate 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Borrowing rate 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 -0.24 -0.15 -0.11 -0.08 -0.07 -0.06 -0.05 -0.05 -0.04 -0.04
Risk premium 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Base Values Current Values Difference Between Current and Base Values

Table 5.8
IMMPA: Macroeconomic Indicators

5 percent government foreign debt reduction with increased infrastructure investment
(Absolute deviations from baseline, unless otherwise indicated)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Production Structure
Size of informal sector (% of total output) 12.8 12.6 13.0 13.3 13.7 14.0 14.4 14.7 15.1 15.5 12.8 12.6 13.0 13.4 13.7 14.1 14.5 14.9 15.3 15.7 0.02 0.04 0.06 0.08 0.09 0.11 0.12 0.14 0.15 0.17
Size of agricultural sector (% of formal sector output) 50.7 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 50.6 51.5 52.2 52.8 53.4 53.9 54.4 54.8 55.1 55.5 -0.06 0.00 0.08 0.16 0.23 0.31 0.38 0.45 0.52 0.59

Composition of Employment and Wages
Employment in rural sector (% of total employment) 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Employment in rural non-traded sector (% of rural employment) 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.2 56.6 53.3 50.2 47.3 44.6 42.3 40.1 38.3 36.6 35.3 0.00 -0.09 -0.19 -0.30 -0.41 -0.52 -0.64 -0.75 -0.87 -0.97
Employment in informal sector (% of total employment) 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
Employment in informal sector (% of urban employment) 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.3 71.7 0.00 0.00 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.03 -0.03
Employment in public sector (% of total employment) 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rural traded and rural non-traded sector wage differential 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01
Urban unskilled formal and informal sector wage differential 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wages (% of total public expenditure) 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 24.6 24.9 25.3 25.6 26.0 26.4 26.8 27.2 27.6 28.0 -0.02 -0.04 -0.06 -0.07 -0.09 -0.11 -0.12 -0.14 -0.15 -0.16

Aggregate Demand
Private consumption (% of GDP) 73.9 73.5 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 73.9 73.5 73.7 73.9 74.0 74.1 74.2 74.3 74.4 74.5 0.02 0.03 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
Private consumption (% of total consumption) 95.8 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.8 95.7 95.8 95.8 95.7 95.7 95.7 95.7 95.7 95.7 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.04
Private investment (% of GDP) 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 21.7 21.3 21.2 21.0 20.9 20.8 20.7 20.6 20.5 20.4 0.03 0.02 0.00 -0.03 -0.05 -0.07 -0.09 -0.10 -0.12 -0.14
Private investment (% of total investment) 89.5 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 88.6 88.3 88.3 88.2 88.1 88.0 88.0 87.9 87.9 87.8 -0.90 -0.90 -0.89 -0.88 -0.87 -0.85 -0.84 -0.83 -0.82 -0.80

Fiscal Indicators
Public investment in infrastructure (% of total public investment) 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 29.7 29.2 28.7 28.2 27.6 27.1 26.7 26.2 25.7 25.2 -2.96 -2.85 -2.75 -2.64 -2.55 -2.45 -2.36 -2.27 -2.19 -2.10
Public investment in health (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 30.3 30.4 30.4 30.5 30.5 30.6 30.6 30.7 30.7 30.8 -3.02 -2.97 -2.91 -2.86 -2.81 -2.76 -2.71 -2.66 -2.61 -2.57
Public investment in education (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 30.3 30.4 30.4 30.5 30.5 30.6 30.6 30.7 30.7 30.8 -3.02 -2.97 -2.91 -2.86 -2.81 -2.76 -2.71 -2.66 -2.61 -2.57

Financial Indicators
Currency (% of M2) 43.0 37.1 31.9 28.2 25.3 22.9 21.0 19.3 18.0 16.8 43.0 37.1 32.0 28.3 25.3 23.0 21.0 19.4 18.0 16.9 0.02 0.05 0.06 0.07 0.07 0.08 0.08 0.08 0.08 0.08
M2 (% of GDP) 40.5 48.7 56.2 63.7 71.1 78.5 85.8 93.0 100.1 107.2 40.5 48.6 56.1 63.6 70.9 78.2 85.5 92.7 99.8 106.8 -0.03 -0.06 -0.09 -0.13 -0.18 -0.22 -0.27 -0.32 -0.37 -0.42
Bank credit to private sector (% of GDP) 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.3 0.4 0.6 0.7 0.9 1.0 1.1 1.3 1.4 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01
Lending - deposit rate differential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

External Sector
Agricultural exports (% of total exports) 49.1 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 49.1 48.9 48.8 48.7 48.5 48.4 48.2 48.1 47.9 47.7 0.02 0.06 0.09 0.11 0.14 0.17 0.19 0.22 0.24 0.26
Imports of non-agricultural goods (% of total imports) 84.7 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 84.8 84.8 84.7 84.6 84.6 84.5 84.4 84.4 84.3 84.3 0.05 0.05 0.04 0.03 0.02 0.01 0.01 0.00 -0.01 -0.01
External debt (% of GDP) 128.4 128.5 127.4 126.6 125.7 124.9 124.0 123.3 122.5 121.8 121.9 122.0 120.9 120.0 119.1 118.3 117.5 116.7 115.9 115.2 -6.48 -6.55 -6.55 -6.56 -6.57 -6.58 -6.59 -6.60 -6.60 -6.61
Degree of openness (exports plus imports divided by GDP) 122.0 122.2 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 122.1 122.4 122.0 121.6 121.3 121.0 120.6 120.3 119.9 119.6 0.12 0.11 0.09 0.08 0.06 0.05 0.03 0.02 0.00 -0.01

Poverty Indicators
Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run

Rural poverty line (consumption-based) in real terms 0.35 0.35 0.35 0.35 0.35 0.35 0.0000 0.0000 0.0000
Rural poverty line (consumption-based) in nominal terms 0.37 0.38 0.39 0.37 0.38 0.39 0.0002 0.0003 0.0006
Rural poverty line (income-based) in real terms 0.50 0.50 0.50 0.50 0.50 0.50 0.0000 0.0000 0.0000
Rural poverty line (income-based) in nominal terms 0.37 0.38 0.39 0.37 0.38 0.39 0.0002 0.0003 0.0006

Urban poverty line (consumption-based) in real terms 0.44 0.44 0.44 0.44 0.44 0.44 0.0000 0.0000 0.0000
Urban poverty line (consumption-based) in nominal terms 0.47 0.49 0.51 0.47 0.49 0.51 0.0006 0.0014 0.0026
Urban poverty line (income-based) in real terms 0.63 0.63 0.63 0.63 0.63 0.63 0.0000 0.0000 0.0000
Urban poverty line (income-based) in nominal terms 0.68 0.70 0.73 0.68 0.70 0.73 0.0008 0.0020 0.0038

Agricultural non-traded household (consumption-based) poverty headcount index 0.89 0.74 0.51 0.89 0.74 0.50 0.0000 -0.0040 -0.0080
Agricultural traded household (consumption-based) poverty headcount index 0.43 0.44 0.45 0.43 0.44 0.45 0.0000 0.0000 0.0000
Urban informal household (consumption-based) poverty headcount index 0.87 0.94 0.98 0.87 0.94 0.98 0.0000 0.0000 0.0000
Urban formal unskilled household (consumption-based) poverty headcount index 0.20 0.21 0.22 0.20 0.21 0.23 0.0000 0.0000 0.0067
Urban formal skilled household (consumption-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (consumption-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (consumption-based) poverty gap index 0.49 0.40 0.32 0.48 0.40 0.31 -0.0004 -0.0022 -0.0094
Agricultural traded household (consumption-based) poverty gap index 0.28 0.29 0.30 0.28 0.29 0.30 0.0002 0.0004 0.0011
Urban informal household (consumption-based) poverty gap index 0.47 0.53 0.58 0.47 0.53 0.58 -0.0005 -0.0016 -0.0027
Urban formal unskilled household (consumption-based) poverty gap index 0.24 0.25 0.26 0.24 0.25 0.26 0.0001 0.0002 -0.0069
Urban formal skilled household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty headcount index 0.90 0.74 0.52 0.90 0.74 0.50 0.0000 0.0000 -0.0160
Agricultural traded household (income-based) poverty headcount index 0.50 0.51 0.53 0.50 0.51 0.53 0.0000 0.0000 0.0000
Urban informal household (income-based) poverty headcount index 0.85 0.93 0.96 0.85 0.93 0.96 0.0000 0.0000 0.0000
Urban formal unskilled household (income-based) poverty headcount index 0.26 0.28 0.30 0.26 0.28 0.30 0.0000 0.0000 0.0000
Urban formal skilled household (income-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (income-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty gap index 0.49 0.41 0.33 0.49 0.40 0.32 -0.0004 -0.0043 -0.0041
Agricultural traded household (income-based) poverty gap index 0.30 0.30 0.30 0.30 0.30 0.30 0.0002 0.0004 0.0011
Urban informal household (income-based) poverty gap index 0.46 0.52 0.58 0.46 0.52 0.57 -0.0004 -0.0016 -0.0027
Urban formal unskilled household (income-based) poverty gap index 0.24 0.23 0.25 0.24 0.23 0.25 0.0001 0.0002 0.0009
Urban formal skilled household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Income Distribution Indicators Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run
Gini coefficient (consumption-based) 0.60 0.60 0.59 0.60 0.60 0.59 -0.0001 -0.0002 -0.0004
Gini coefficient (income-based) 0.63 0.62 0.62 0.63 0.62 0.62 -0.0001 -0.0002 -0.0003
Theil index (consumption-based) 0.31 0.32 0.33 0.31 0.32 0.33 0.0004 0.0019 0.0044
Theil index (income-based) 0.35 0.35 0.36 0.35 0.36 0.37 0.0003 0.0020 0.0046

Base Values Current Values Difference Between Current and Base Values

Table 5.9

5 percent government foreign debt reduction with increased infrastructure investment
(Absolute deviations from baseline, unless otherwise indicated)

IMMPA: Structural, Poverty and Income Distribution Indicators



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Real Sector:
Total resources 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1998.1 2013.8 2049.0 2082.2 2115.7 2149.2 2183.0 2217.0 2251.2 2320.5 4.70 4.69 4.96 5.20 5.45 5.71 5.97 6.24 6.51 7.07
   Gross domestic product 1232.7 1244.3 1267.1 1288.8 1310.6 1332.6 1354.7 1376.9 1399.3 1444.7 1233.9 1245.6 1268.6 1290.4 1312.4 1334.6 1356.8 1379.2 1401.8 1447.6 1.30 1.30 1.47 1.63 1.80 1.97 2.15 2.32 2.51 2.88
   Imports of goods & NFS 760.7 764.8 776.9 788.2 799.6 810.9 822.3 833.8 845.4 868.8 764.1 768.2 780.4 791.8 803.2 814.7 826.2 837.7 849.4 872.9 3.41 3.39 3.48 3.57 3.65 3.74 3.82 3.91 4.00 4.19

Total expenditures 1993.3 2009.1 2044.1 2077.0 2110.2 2143.5 2177.0 2210.7 2244.7 2313.5 1998.1 2013.8 2049.0 2082.2 2115.7 2149.2 2183.0 2217.0 2251.2 2320.5
   Private consumption 911.0 914.7 934.0 951.2 968.8 986.4 1004.1 1021.9 1039.8 1075.9 912.3 915.8 935.3 952.7 970.4 988.1 1006.0 1023.9 1041.9 1078.3 1.24 1.15 1.30 1.42 1.55 1.69 1.82 1.96 2.11 2.40
   Public consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private investment 267.6 265.2 268.4 271.5 274.7 278.0 281.4 284.9 288.4 295.8 268.3 265.9 269.2 272.3 275.6 278.9 282.4 285.9 289.6 297.1 0.67 0.69 0.75 0.81 0.88 0.94 1.00 1.07 1.13 1.26
   Public investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 34.6 35.2 35.8 36.5 37.2 37.8 38.5 39.2 40.0 41.4 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13
   Exports of goods & NFS 743.3 756.3 767.4 778.5 789.4 800.3 811.1 821.9 832.8 854.7 743.0 756.1 767.2 778.3 789.3 800.2 811.1 822.0 832.9 855.0 -0.34 -0.28 -0.22 -0.17 -0.11 -0.05 0.01 0.07 0.14 0.27

Memorandum item:
Private disposable income 1019.3 1028.8 1049.5 1069.0 1088.6 1108.4 1128.2 1148.1 1168.1 1208.5 1020.6 1030.1 1050.9 1070.5 1090.4 1110.3 1130.2 1150.3 1170.5 1211.2 1.30 1.29 1.45 1.59 1.73 1.88 2.04 2.20 2.36 2.69

External Sector:
Current account -73.0 -67.2 -70.9 -74.0 -77.3 -80.9 -84.7 -88.7 -92.9 -102.0 -73.5 -67.6 -71.4 -74.5 -77.9 -81.5 -85.4 -89.4 -93.7 -102.9 -0.47 -0.42 -0.47 -0.52 -0.57 -0.61 -0.67 -0.72 -0.77 -0.89
   Exports of goods & NFS (excl. subsidies) 725.3 737.9 748.7 759.4 770.0 780.5 791.0 801.5 812.0 833.2 724.9 737.6 748.4 759.2 769.9 780.5 791.0 801.6 812.2 833.5 -0.33 -0.26 -0.21 -0.16 -0.11 -0.05 0.01 0.07 0.13 0.26
   Imports of goods & NFS (excl. tariffs) 735.9 739.9 751.6 762.6 773.6 784.6 795.6 806.8 817.9 840.6 739.2 743.1 755.0 766.0 777.1 788.2 799.3 810.5 821.8 844.6 3.28 3.27 3.35 3.43 3.52 3.60 3.68 3.77 3.86 4.04
   Factor services -62.3 -65.3 -68.0 -70.8 -73.7 -76.8 -80.1 -83.5 -87.0 -94.6 -59.2 -62.2 -64.9 -67.7 -70.7 -73.8 -77.1 -80.5 -84.1 -91.7 3.13 3.11 3.10 3.08 3.06 3.03 3.01 2.98 2.95 2.89

Capital account 94.4 85.5 83.0 87.5 90.9 94.7 98.8 103.0 107.5 117.1 95.0 86.1 83.5 88.0 91.5 95.4 99.5 103.8 108.4 118.0 0.62 0.56 0.50 0.56 0.61 0.67 0.72 0.77 0.83 0.95
   NFPS financing 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Central bank financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Private financing 78.7 69.7 67.1 71.3 74.6 78.3 82.1 86.2 90.6 99.8 79.3 70.2 67.6 71.9 75.2 78.9 82.9 87.0 91.4 100.7 0.62 0.56 0.50 0.56 0.61 0.67 0.72 0.77 0.83 0.95

Change in net international reserves 21.4 18.3 12.1 13.5 13.6 13.9 14.1 14.3 14.6 15.1 21.5 18.4 12.1 13.5 13.6 13.9 14.2 14.4 14.7 15.2 0.14 0.14 0.03 0.05 0.05 0.05 0.05 0.06 0.06 0.06

Nonfinancial Public Sector:
Total revenue 435.7 433.0 435.2 436.5 437.7 438.8 439.7 440.6 441.4 442.7 436.6 433.9 436.1 437.5 438.8 439.9 441.0 441.9 442.7 444.2 0.83 0.85 0.93 1.00 1.07 1.14 1.21 1.28 1.35 1.47
Total expenditures 452.4 449.9 452.2 453.7 455.1 456.4 457.5 458.6 459.5 461.2 453.2 450.7 453.1 454.7 456.2 457.5 458.7 459.8 460.9 462.7 0.83 0.85 0.93 1.00 1.07 1.14 1.21 1.28 1.35 1.47
   Consumption 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 40.0 40.8 41.6 42.4 43.3 44.1 45.0 45.9 46.8 48.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Investment 31.4 32.1 32.7 33.4 34.0 34.7 35.4 36.1 36.8 38.3 34.6 35.2 35.8 36.5 37.2 37.8 38.5 39.2 40.0 41.4 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13
   Transfers to households 311.5 306.7 306.8 306.0 305.2 304.2 303.0 301.7 300.3 297.2 312.3 307.5 307.7 307.0 306.3 305.3 304.2 303.0 301.7 298.7 0.83 0.85 0.93 1.00 1.07 1.14 1.21 1.28 1.34 1.47
   Domestic interest payments 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Foreign interest payments 62.7 63.3 64.0 64.6 65.2 65.9 66.6 67.2 67.9 69.3 59.6 60.2 60.8 61.5 62.1 62.8 63.4 64.1 64.8 66.1 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13 -3.13

Total financing 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 16.7 16.9 17.0 17.2 17.4 17.6 17.8 18.0 18.1 18.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net foreign financing  15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 15.7 15.8 16.0 16.1 16.3 16.5 16.6 16.8 17.0 17.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, central bank 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic credit, commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial gap 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
Central Bank:
Total assets 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 243.6 263.0 276.2 290.8 305.5 320.6 335.8 351.4 367.2 399.7 0.14 0.28 0.31 0.36 0.41 0.46 0.51 0.56 0.62 0.75
   Net foreign assets 192.4 210.7 222.8 236.3 249.9 263.8 277.9 292.2 306.8 336.8 192.6 211.0 223.2 236.7 250.3 264.2 278.4 292.8 307.4 337.5 0.14 0.28 0.31 0.36 0.41 0.46 0.51 0.56 0.62 0.75
   Net domestic assets 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to government 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 51.0 52.0 53.1 54.1 55.2 56.3 57.4 58.6 59.8 62.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to commercial banks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Other domestic assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total liabilities/reserve money 243.4 262.7 275.9 290.5 305.1 320.1 335.3 350.8 366.6 398.9 243.6 263.0 276.2 290.8 305.5 320.6 335.8 351.4 367.2 399.7 0.14 0.28 0.31 0.36 0.41 0.46 0.51 0.56 0.62 0.75
   Currency in circulation 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.1 224.9 227.7 231.8 235.8 239.9 243.9 248.0 252.1 260.4 0.15 0.28 0.29 0.32 0.35 0.38 0.42 0.45 0.48 0.55
   Reserve requirements 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.1 48.5 59.0 69.7 80.7 91.9 103.4 115.1 139.3 0.00 0.00 0.02 0.04 0.05 0.07 0.09 0.12 0.14 0.20

Memorandum items:
Money demand (M1) 214.9 224.6 227.4 231.5 235.5 239.5 243.5 247.6 251.6 259.9 215.1 224.9 227.7 231.8 235.8 239.9 243.9 248.0 252.1 260.4 0.15 0.28 0.29 0.32 0.35 0.38 0.42 0.45 0.48 0.55
Gross foreign exchange reserves in
months of imports 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.3 4.5 4.8 3.1 3.4 3.5 3.7 3.9 4.0 4.2 4.3 4.5 4.8 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01

Commercial Banks:
Total assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.8 1245.9 1452.3 1664.1 1881.5 2104.5 2567.8 0.60 1.23 1.93 2.71 3.56 4.48 5.49 6.57 7.74 10.33
   Net foreign assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
   Net domestic assets 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.8 1245.9 1452.3 1664.1 1881.5 2104.5 2567.8 0.60 1.23 1.93 2.71 3.56 4.48 5.49 6.57 7.74 10.33
      Loans to government 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
      Loans to firms 343.4 518.6 698.5 883.2 1072.7 1267.2 1466.8 1671.7 1881.9 2318.4 344.0 519.8 700.5 885.9 1076.2 1271.6 1472.2 1678.1 1889.4 2328.5 0.60 1.22 1.91 2.67 3.51 4.41 5.39 6.45 7.59 10.13
      Other domestic assets 28.5 38.1 48.5 58.9 69.7 80.6 91.8 103.3 114.9 139.1 28.5 38.1 48.5 59.0 69.7 80.7 91.9 103.4 115.1 139.3 0.00 0.00 0.02 0.04 0.05 0.07 0.09 0.12 0.14 0.20

Total liabilities 471.9 656.7 847.0 1042.1 1242.3 1447.8 1658.6 1874.9 2096.8 2557.4 472.5 658.0 848.9 1044.8 1245.9 1452.3 1664.1 1881.5 2104.5 2567.8 0.60 1.23 1.93 2.71 3.56 4.48 5.49 6.57 7.74 10.33
   Banks' foreign liabilities 187.1 275.5 362.4 452.7 545.7 641.6 740.4 842.3 947.3 1166.8 187.7 276.7 364.1 455.1 548.7 645.3 745.0 847.7 953.7 1175.1 0.61 1.19 1.74 2.36 3.03 3.76 4.55 5.40 6.32 8.34
   Deposits 284.9 381.3 484.6 589.4 696.6 806.2 918.2 1032.6 1149.5 1390.6 284.8 381.3 484.8 589.8 697.2 807.0 919.1 1033.8 1150.9 1392.6 -0.01 0.04 0.19 0.35 0.53 0.72 0.94 1.17 1.42 1.98

Memorandum items:
Real GDP growth rate 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.9 1.7 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflation rate (economy-wide) 6.5 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 6.7 -0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.12 -0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Deposit rate 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Borrowing rate 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 7.7 6.8 7.1 7.2 7.3 7.4 7.5 7.5 7.6 7.6 7.7 -0.24 -0.15 -0.11 -0.08 -0.07 -0.06 -0.05 -0.05 -0.04 -0.04
Risk premium 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 1.10 1.13 1.14 1.16 1.17 1.18 1.19 1.19 1.20 1.21 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Base Values Current Values Difference Between Current and Base Values

Table 5.10
IMMPA: Macroeconomic Indicators

5 percent government foreign debt reduction with increased education investment
(Absolute deviations from baseline, unless otherwise indicated)



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Production Structure
Size of informal sector (% of total output) 12.8 12.6 13.0 13.3 13.7 14.0 14.4 14.7 15.1 15.5 11.8 12.7 13.0 13.3 13.6 14.0 14.4 14.7 15.1 15.5 -1.00 0.11 -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Size of agricultural sector (% of formal sector output) 50.7 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 50.6 51.5 52.1 52.6 53.1 53.6 54.0 54.3 54.6 54.9 -0.06 0.03 -0.01 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01

Composition of Employment and Wages
Employment in rural sector (% of total employment) 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 53.5 49.5 46.2 43.4 41.2 39.3 37.7 36.4 35.3 34.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in rural non-traded sector (% of rural employment) 56.6 53.4 50.4 47.6 45.1 42.8 40.8 39.0 37.5 36.2 56.6 53.4 50.4 47.6 45.0 42.8 40.8 39.0 37.5 36.2 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Employment in informal sector (% of total employment) 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.1 47.0 27.8 31.9 35.2 38.0 40.3 42.2 43.8 45.1 46.2 47.0 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in informal sector (% of urban employment) 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 59.7 63.1 65.4 67.2 68.5 69.5 70.3 70.9 71.4 71.7 -0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of total employment) 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 15.2 14.0 13.1 12.5 12.1 11.7 11.5 11.3 11.2 11.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rural traded and rural non-traded sector wage differential 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Urban unskilled formal and informal sector wage differential 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wages (% of total public expenditure) 24.6 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 25.2 25.0 25.3 25.7 26.1 26.5 26.9 27.3 27.8 28.2 0.59 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Aggregate Demand
Private consumption (% of GDP) 73.9 73.5 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 72.5 73.7 73.7 73.8 73.9 74.0 74.1 74.2 74.3 74.4 -1.38 0.14 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Private consumption (% of total consumption) 95.8 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 -0.14 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment (% of GDP) 21.7 21.3 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 21.9 21.2 21.2 21.1 21.0 20.9 20.8 20.7 20.6 20.5 0.23 -0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment (% of total investment) 89.5 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 89.4 89.2 89.1 89.1 89.0 88.9 88.8 88.8 88.7 88.6 -0.05 -0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fiscal Indicators
Public investment in infrastructure (% of total public investment) 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 32.7 32.0 31.4 30.8 30.2 29.6 29.0 28.4 27.9 27.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in health (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public investment in education (% of total public investment) 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Financial Indicators
Currency (% of M2) 43.0 37.1 31.9 28.2 25.3 22.9 21.0 19.3 18.0 16.8 42.5 37.0 32.1 28.3 25.4 23.0 21.0 19.4 18.0 16.8 -0.52 -0.06 0.21 0.14 0.11 0.09 0.07 0.06 0.05 0.05
M2 (% of GDP) 40.5 48.7 56.2 63.7 71.1 78.5 85.8 93.0 100.1 107.2 40.8 48.3 55.9 63.4 70.8 78.2 85.5 92.7 99.9 106.9 0.28 -0.42 -0.30 -0.30 -0.30 -0.29 -0.29 -0.28 -0.28 -0.27
Bank credit to private sector (% of GDP) 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lending - deposit rate differential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

External Sector
Agricultural exports (% of total exports) 49.1 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 49.0 48.8 48.7 48.6 48.4 48.2 48.0 47.8 47.6 47.4 -0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Imports of non-agricultural goods (% of total imports) 84.7 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 85.0 84.7 84.7 84.6 84.5 84.5 84.4 84.4 84.3 84.3 0.24 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
External debt (% of GDP) 128.4 128.5 127.4 126.6 125.7 124.9 124.0 123.3 122.5 121.8 130.4 128.3 127.4 126.5 125.7 124.8 124.0 123.3 122.5 121.8 1.97 -0.18 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Degree of openness (exports plus imports divided by GDP) 122.0 122.2 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 123.1 122.1 121.9 121.6 121.2 120.9 120.6 120.3 119.9 119.6 1.04 -0.10 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00

Poverty Indicators
Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run

Rural poverty line (consumption-based) in real terms 0.35 0.35 0.35 0.35 0.35 0.35 0.0000 0.0000 0.0000
Rural poverty line (consumption-based) in nominal terms 0.37 0.38 0.39 0.36 0.37 0.39 -0.0045 -0.0022 -0.0002
Rural poverty line (income-based) in real terms 0.50 0.50 0.50 0.50 0.50 0.50 0.0000 0.0000 0.0000
Rural poverty line (income-based) in nominal terms 0.37 0.38 0.39 0.36 0.37 0.39 -0.0045 -0.0022 -0.0002

Urban poverty line (consumption-based) in real terms 0.44 0.44 0.44 0.44 0.44 0.44 0.0000 0.0000 0.0000
Urban poverty line (consumption-based) in nominal terms 0.47 0.49 0.51 0.46 0.48 0.51 -0.0138 -0.0069 -0.0008
Urban poverty line (income-based) in real terms 0.63 0.63 0.63 0.63 0.63 0.63 0.0000 0.0000 0.0000
Urban poverty line (income-based) in nominal terms 0.68 0.70 0.73 0.66 0.69 0.73 -0.0198 -0.0099 -0.0011

Agricultural non-traded household (consumption-based) poverty headcount index 0.89 0.74 0.51 0.90 0.75 0.51 0.0140 0.0040 0.0000
Agricultural traded household (consumption-based) poverty headcount index 0.43 0.44 0.45 0.43 0.44 0.45 0.0030 0.0030 0.0000
Urban informal household (consumption-based) poverty headcount index 0.87 0.94 0.98 0.89 0.95 0.98 0.0280 0.0031 0.0000
Urban formal unskilled household (consumption-based) poverty headcount index 0.20 0.21 0.22 0.19 0.21 0.22 -0.0067 0.0000 0.0000
Urban formal skilled household (consumption-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (consumption-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (consumption-based) poverty gap index 0.49 0.40 0.32 0.49 0.41 0.32 0.0097 0.0073 0.0007
Agricultural traded household (consumption-based) poverty gap index 0.28 0.29 0.30 0.28 0.29 0.30 0.0007 -0.0008 0.0000
Urban informal household (consumption-based) poverty gap index 0.47 0.53 0.58 0.47 0.53 0.58 0.0045 0.0068 0.0012
Urban formal unskilled household (consumption-based) poverty gap index 0.24 0.25 0.26 0.24 0.24 0.26 0.0017 -0.0033 -0.0006
Urban formal skilled household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (consumption-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty headcount index 0.90 0.74 0.52 0.90 0.75 0.52 0.0040 0.0100 0.0020
Agricultural traded household (income-based) poverty headcount index 0.50 0.51 0.53 0.50 0.51 0.53 0.0000 0.0000 0.0000
Urban informal household (income-based) poverty headcount index 0.85 0.93 0.96 0.87 0.93 0.96 0.0249 0.0031 0.0000
Urban formal unskilled household (income-based) poverty headcount index 0.26 0.28 0.30 0.24 0.26 0.30 -0.0134 -0.0134 -0.0067
Urban formal skilled household (income-based) poverty headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household poverty (income-based) headcount index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Agricultural non-traded household (income-based) poverty gap index 0.49 0.41 0.33 0.50 0.41 0.32 0.0144 0.0035 -0.0006
Agricultural traded household (income-based) poverty gap index 0.30 0.30 0.30 0.30 0.30 0.30 0.0021 0.0009 0.0000
Urban informal household (income-based) poverty gap index 0.46 0.52 0.58 0.46 0.52 0.58 0.0056 0.0066 0.0012
Urban formal unskilled household (income-based) poverty gap index 0.24 0.23 0.25 0.24 0.24 0.25 0.0060 0.0084 0.0049
Urban formal skilled household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000
Capitalists household (income-based) poverty gap index 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000

Income Distribution Indicators Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run Short-Run Medium-Run Long-Run
Gini coefficient (consumption-based) 0.60 0.60 0.59 0.61 0.60 0.59 0.0044 0.0022 0.0004
Gini coefficient (income-based) 0.63 0.62 0.62 0.63 0.63 0.62 0.0040 0.0021 0.0002
Theil index (consumption-based) 0.31 0.32 0.33 0.31 0.32 0.32 -0.0045 -0.0020 -0.0006
Theil index (income-based) 0.35 0.35 0.36 0.34 0.35 0.36 -0.0037 -0.0016 0.0002

Base Values Current Values Difference Between Current and Base Values

Table 5.11

5 percent government foreign debt reduction with increased education investment
(Absolute deviations from baseline, unless otherwise indicated)

IMMPA: Structural, Poverty and Income Distribution Indicators
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Figure 5.2
IMMPA Prototype: Initial Distribution of Income, Based on Log-Normal Approximation 

(obs denotes the number of households in each group)

Note: Vertical lines represent poverty line.  It is 0.45 in rural sectors and 0.52 in urban sectors.

CapitalistsSkilled Workers 



 obs = 505 obs = 500

obs = 170 obs = 114

obs = 120 obs = 40

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.5

1.0

1.5

2.0

2.5

0.0 0.5 1.0 1.5 2.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0.0 0.5 1.0 1.5 2.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0
0.0

0.1

0.1

0.2

0.2

0.3

0.3

0.4

0.4

0.5

0.0 2.0 4.0 6.0 8.0 10.0

Workers in Traded Agricultural Goods Sector Workers in Non-traded Agricultural Goods Sector

Workers in Formal Urban SectorWorkers in Informal Urban Sector

CapitalistsSkilled Workers 

Figure 5.3
IMMPA Prototype: Initial Distribution of Consumption, Based on Log-Normal Approximation 

(obs denotes the number of households in each group)

Note: Vertical lines represent poverty line.  It is 0.4 in rural sectors and 0.46 in urban sectors.



Chapter 6

Adjustment Policies
and the Poor in Brazil

Pierre-RichardAgénor, Reynaldo Fernandes,
Eduardo Haddad, and Henning Jensen

Since the Real Plan was implemented in July 1994, Brazil has achieved much
progress in taming inflation. Despite the currency crisis of January 1999 (which
led to the abandonment of the bands regime and the adoption of a flexible
exchange rate, and the subsequent introduction of an inflation targeting frame-
work), and the turmoil on world capital markets that followed the Argentina
crisis of 2001-02, inflation has remained at or below double digit levels for the
past few years (with the exception of 2002 for the IBGE index), in large part due
to prudent fiscal policies and active management of short-term interest rates by
the Brazilian central bank. The era of low inflation has been accompanied by
improved financial intermediation (as measured by an increase in the share of
credit to GDP), significant progress in reducing fiscal deficits and the burden of
domestic public debt. Brazil’s net public sector debt, after increasing continu-
ously from 30.6 percent of GDP in 1995 to 57.2 percent in 2002, dropped to 51.3
percent in February 2005.1 On average, the annual growth rate of the economy
remained at about 2 percent per annum between 1994 and 2001, despite the
recession of 1998-99 (Da Fonseca (2001)). Following a lackluster performance
in 2002 and 2003, real GDP growth improved to 5 percent in 2004.
However, progress in reducing unemployment, poverty and income inequal-

ity has been mixed. After peaking at 12.3 percent of the labor force in 2003,
unemployment has declined only slightly in 2004 to 11.5 percent. The degree
of income inequality in Brazil is one of the worst in the world; despite a slight
reduction in the immediate aftermath of the Real Plan, the Gini coefficient has

1See Bevilaqua and Garcia (2002) for an analysis of the evolution of Brazil’s net public
debt (domestic and external) in the second half of the 1990s.

1
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remained at around 0.6 during the 1990s. Significant gains were achieved in re-
ducing poverty after the Real Plan, with the share of the poor in the population
falling by almost 10 percentage points between 1992 and 1995, as a result of the
pickup in growth and increase in per capita income that followed. Nevertheless,
little progress has been achieved since then; a significant percentage of the pop-
ulation remains in deep poverty, with the headcount poverty index exceeding
35 during much of the second half of the 1990s and early 2000s. One reason has
been the slowdown in growth rates in per capital income; after increasing at a
rate of almost 6 percent during the 1970s, real per capita income increased by
only 0.7 percent during the period 1980-2004. Thus, reducing unemployment
and poverty remain key policy issues in Brazil today.
The purpose of this chapter is to develop a quantitative framework for ana-

lyzing the impact of adjustment policies on unemployment, poverty and income
distribution in Brazil. Our point of departure is the IMMPA prototype model
described in the previous chapter. The IMMPA prototype captures several
structural features that are common to many developing countries: the perva-
sive role of the informal economy and the relative scarcity of “good jobs” for
unskilled workers in the urban sector, labor market segmentation, and the links
between the financial sector and the supply side through the credit market. In
addition, however, there are several important characteristics of the Brazilian
economy that are not well captured in the low-income IMMPA prototype. Ac-
counting for these characteristics is essential to make the model useful for policy
analysis.
We therefore extend the low-income IMMPA framework in several directions.

First, we allow for open unskilled urban unemployment, by introducing, as
discussed in Chapters 1 and 3, a Harris-Todaro type mechanism to determine the
supply of unskilled labor in the formal sector. This extension is very important
for a country like Brazil, where unskilled workers account for a large fraction of
employment (61.8 percent of total employment in 1996 an 55.2 percent in 2003)
and unemployment. In 2003, the overall open unemployment rate stood at 8.1
percent up from 7.4 percent in 1996. The skilled unemployment rate amounted
to 3.8 percent, whereas the unemployment rate for unskilled labor represented
4.3 percent. Second, we specify a general and flexible form for the determination
of skilled workers’ wage in the private formal sector. Our specification dwells on
the distinction between the product wage (which firms are concerned with) and
the consumption wage (which matters for workers or those who represent them),
as well as a level effect of unemployment on wages, which is consistent with
various forms of efficiency wage theories, such as those emphasizing the wage-
productivity link or turnover costs. In particular, it is consistent with a negative
effect of unemployment on workers’ reservation wage, and wage-setting models
based on a bargaining framework between firms and trade unions. In addition,
the wage specification accounts for the effect of payroll taxation on firms’ wage
bill and the cost of borrowing for financing workers’ compensation. Third, as
in Chapter 3, we account for the possibility of congestion effects associated
with the use of public sector services in the urban sector. Fourth, we introduce
the possibility of bond financing of public sector deficits and preclude at the
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same time public sector borrowing from the central bank. This modification
is important for many middle-income countries, where (in addition to foreign
borrowing) governments have increasingly issued domestic bonds to finance their
fiscal deficits. Of course, we model not only the supply side of the bonds market
but also the demand side, that is, holdings of bonds by households (capitalists
and rentiers) and the financial system. Fifth, we assume that the exchange rate
is fully flexible and equilibrates the balance of payments. Official reserves are
therefore exogenous (or predetermined, to account for central bank interventions
in the foreign exchange market). Finally, we model monetary policy by assuming
that the central bank sets a policy interest rate (or, more directly in the case
of Brazil, a short-term market interest rate) and has a perfectly elastic supply
curve of liquidity to commercial banks at that rate. Domestic borrowing by
commercial banks is thus the equilibrating variable on the credit market.
We also make other (somewhat less significant) modifications to reflect Brazil’s

institutional characteristics and the type of policy issues that we want to ad-
dress. First, we assume that nominal wages are fully flexible in the rural sector
and adjusts continuously to equilibrate the supply and demand for labor in the
rural labor market. Second, we exclude borrowing from the financial system in
the rural sector, given its relatively limited empirical importance. This has an
important effect, of course, on the transmission process of financial shocks to
rural areas and rural production. Third, we keep public sector wages for skilled
and assume that there is a non-pecuniary benefit (in terms of, say, increased job
security) that leads to zero turnover for that category of workers. Finally, we
also introduce payroll taxation on both categories of labor in the private urban
formal sector. The extent to which high payroll taxes have tended to discourage
the demand for labor (particularly unskilled labor) has been an important pol-
icy issue in Brazil in the past few years; in the present framework, these taxes
influence simulation results partly through their “pure” fiscal effects, and partly
through their effect on hiring decisions in the formal sector.
The remainder of the chapter is organized as follows. Section II describes

the macroeconomic component of the model, whereas Section III explains the
data and indicators used for poverty and income distribution analysis. Sec-
tion IV discusses briefly the calibration and solution procedures, including the
structure of the financial SAM that underlies the model. Section V considers
a policy experiment consisting of a permanent increase in official interest rates
and discusses the response of production, wages, employment, and poverty. The
last section summarizes the main results and considers some possible extensions
of our analysis.

6.1 An IMMPA Framework for Brazil

In this section we review these various building blocks of the model.2 We con-
sider in turn the production side, employment, the demand side, external trade,

2For a review of Computable General Equilibrium models for the Brazilian economy since
the mid-1990s, see Domingues (2002). For earlier models, see Guilhoto (1995).
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sectoral and aggregate prices, income formation, the financial sector and asset
allocation decisions, and the public sector. Throughout the discussion, we often
use “generic” forms to specify functional relationships; explicit functional forms
(as well as variable names and definitions) are provided in Appendices A and
B.

6.1.1 Production

The basic distinction on the production side is that between rural and urban
sectors. As in the Mini-IMMPA framework described in Chapter 3, the rural
sector produces only one good, which is sold both on domestic markets and
abroad. Urban production includes both formal and informal components; in
addition, the formal urban economy is separated between production of a private
good (sold on both domestic markets and abroad) and a public good.

Rural Production

Land available for production in the rural sector is assumed to be in fixed
supply and there is no market to trade property claims on it. Gross output of
the rural good, XA, is given by the sum of value added, VA, and intermediate
consumption:

XA = VA +XA

X
i

aiA, for i = A, I, P,G (1)

where the aij are conventionally-defined input-output coefficients (sales from
sector i to sector j) and A, I, P , G are used in what follows to refer, respectively,
to the rural sector, the informal sector, the private urban sector, and the public
sector.3

Value added is assumed to be produced with a Cobb-Douglas (CD) function
of land, LAND, and a composite factor, defined as a constant elasticity of sub-
stitution (CES) function that depends on the number of unskilled rural workers
employed in the rural sector, UA, and the economy-wide stock of public physical
capital, KG:

VA = CD[LAND,CES(UA,KG)], (2)

For simplicity, in what follows we normalize the area of land allocated to
production to unity. Given the CD specification, rural production exhibits de-
creasing returns to scale in the remaining (composite) input.
The presence of KG in the production functions (2) and (8) is based on the

view that a greater availability of public physical capital in the economy (roads,
power plants, and the like) improves the productivity of private firms and other
production units in the rural sector, because it facilitates not only trade and
domestic commerce but also the production process itself.

3 In what follows, whenever the indexes i and j are not explicitly defined, they will be taken
to refer to A, I, P , G.
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Allocation of rural sector output to domestic consumption, DA, and exports,
EA, occurs according to a production possibility frontier, defined by a constant
elasticity of transformation (CET) function:

XA = CET (DA, EA). (3)

As discussed later, the ratio EA/DA depends (in standard fashion) on rela-
tive prices.

Urban Informal Production

Gross production in the urban informal sector, XI , is given as the sum of value
added, VI , and intermediate consumption:

XI = VI +XI

X
i

aiI . (4)

There is no physical capital in the informal sector, and production requires
only unskilled labor. Assuming decreasing returns to scale, value added can thus
be written solely as a function of the number of unskilled workers employed in
the informal economy, UI :

VI = αXIU
βXI
I , αXI > 0, 0 < βXI < 1. (5)

From (5), the demand for labor in the informal sector is given by

Ud
I = βXI(VI/wI), (6)

where wI is the product wage given by wI = WI/PVI , with PVI denoting the
price of value added in the informal sector.

Production of Public Goods and Services

Gross production of public goods and services (or public good, for short), XG,
is given by the sum of value added, VG, and intermediate consumption:

XG = VG +XG

X
i

aiG. (7)

Production of value added requires both types of labor (skilled and unskilled)
and is given by a two-level CES function. At the lower level unskilled workers,
UG, and skilled workers, SG, combine to produce “effective” employment in the
public sector; and at the second level, effective labor and public capital, KG

combine to produce net output:

VG = CES[CES(SG, UG),KG]. (8)

Employment levels of both categories of workers are treated as exogenous.
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Urban Formal Private Production

Private formal production uses as inputs both skilled and unskilled labor, as
well as physical capital. Skilled labor and private physical capital have a higher
degree of complementarity (lower degree of substitution) than physical capital
and unskilled workers. In order to account explicitly for these differences in
the degree of substitutability among inputs, we adopt a nested CES produc-
tion structure. Specifically gross production of the private formal-urban sector,
XP , is taken to be given by the sum of value added, VP , and intermediate
consumption:

XP = VP +XP

X
i

aiP , (9)

where

VP = CES{CES[CES(SP ,KP ), UP ],
KG,−1
LpcU,−1

}, (10)

where pc ≥ 0.
At the lowest level of equation (10), skilled labor, SP , and private capital,

KP , are combined to form the composite input T2, with a low elasticity of
substitution between them. At the second level, this composite input is used
together with unskilled labor, UP , to form the composite input T1. The elasticity
of substitution between T2 and unskilled workers, UP , is higher than between
SP and KP . The final layer involves combining T1 and the lagged value of the
ratio of KG (the stock of government capital) to the total size of the labor force
(or equivalently, the total population) in the urban sector, LU . The presence
of this ratio can be rationalized as follows. As noted earlier, a greater stock
of public capital (roads, power plants, and the like) raises the productivity of
private production. However, due to congestion effects, this positive externality
of public capital decreases as its usage increases. The total level of employment
in the urban sector is used as a proxy for usage. When pc = 0, public capital
is a pure public good. Otherwise, the higher the size of the labor force in
urban areas, the lower is the contribution of the public capital stock to private
production.
Private firms in the urban formal sector allocate their output to exports,

EP , or the domestic market, DP , according to a production possibility frontier,
which is also defined by a CET function:

XP = CET (EP ,DP ). (11)

As shown later, the ratio EP /DP depends also on relative prices.

6.1.2 Wages, Employment, Migration and Skills Acquisi-
tion

Unskilled workers in the economy may be employed either in the rural economy,
UR, or in the urban economy, UU , whereas skilled workers are employed only
in the urban economy. We also assume that skilled workers never opt to seek
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employment in the informal economy either–perhaps as a result of signaling
considerations.

Rural Wages and Employment

The demand for labor in the rural sector consistent with profit maximization,
Ud
A, can be derived as

Ud
A =

µ
V
1+

ρXA
1−ηXA

A

1− ηXA

wA
· βXA

α
ρXA
XA

¶ 1
1+ρXA

, where wA =
WA

PVA
, (12)

where WA denotes the nominal wage and PVA the net output price in the rural
sector.
Nominal wages in the rural sector adjust to clear the labor market. Let Us

R

denote labor supply in the rural sector; the equilibrium condition is thus given
by

Us
R = Ud

A(VA,
WA

PVA
). (13)

The size of the labor force in the rural sector is predetermined at any given
point in time. Over time, Us

R grows at the exogenous population growth rate,
gR, net of worker migration to urban areas, MIGR:

Us
R = Us

R,−1(1 + gR)−MIGR. (14)

Following Harris and Todaro (1970), the incentives to migrate are taken to
depend negatively on the ratio of the average expected consumption wage in
rural areas to that prevailing in urban areas. Unskilled workers in the urban
economy may be employed either in the private formal sector, in which case they
are paid a minimum wage, WM , or they can enter the informal economy and
receive the market-determined wage in that sector, WI .4 When rural workers
make the decision to migrate to urban areas, they are uncertain as to which type
of job they will be able to get, and therefore weigh wages in each sector by the
probability of finding a job in that sector. Assuming, for simplicity, complete job
turnover in the private urban sector, these probabilities can be approximated
by prevailing employment ratios. Finally, potential migrants also consider what
their expected purchasing power in rural and urban areas will be, depending
on whether they stay in the rural sector and consume the “typical” basket of
goods of rural households, or migrate and consume the “typical” urban basket
of goods.
The expected, unskilled urban real wage, EwU , is thus a weighted average

of the minimum wage in the formal sector and the going wage in the informal
sector:

EwU = θU (1− UNEMPU )WM,−1 + (1− θU )WI,−1, (15)

4As indicated earlier, there is no job turnover for either category of workers in the public
sector.
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where UNEMPU is the unemployment rate among unskilled workers in the
formal urban sector and θU is the probability of locating in the urban formal
sector, measured by the proportion of unskilled workers in the formal sector
relative to the total number of unskilled urban workers looking for a job, in the
previous period:

θU =
Us
F,−1

UU,−1
. (16)

In the rural sector, the employment probability is equal to unity, because
workers can always find a job at the going wage. Assuming a one-period lag,
the expected rural wage, EwA, is thus given by

EwA =WA,−1.

The migration function can therefore be specified as

MIGR = UR,−1λm

·
σM ln

µ
EwU

EwA

¶¸
+ (1− λm)

UR,−1
UR,−2

MIGR−1, (17)

where 0 < λm < 1 measures the speed of adjustment and σM > 0 the elasticity
of migration flows with respect to the expected wage ratio. This specification
assumes that costs associated with migration or other frictions may delay the
migration process, introducing persistence in migration flows.

Urban Unskilled Wages, Employment, and Unemployment

Both the government and private firms in the formal and informal urban sectors
use unskilled labor in production. The public sector is assumed to hire an ex-
ogenous level of unskilled workers, UG, at the nominal wage rate WUG, whereas
the demand for unskilled labor by the formal private sector is determined by
firms’ profit maximization subject to the given minimum wage, WM .5 Formal
private sector firms cannot issue equity claims on their capital and do not issue
debt securities; instead, they borrow to finance their wage bill (inclusive of pay-
roll taxes) prior to the sale of output. As a result, the effective price of labor
includes the bank lending rate. We assume also that firms pay a payroll tax, at
the rate 0 < ptaxU < 1 for unskilled workers, which is proportional to the wage
bill, WMUP . Unskilled labor demand by the private sector is thus given by

Ud
P = T1

µ
1

(1 + IL−1)(1 + ptaxU )wM

βXP1

α
ρXP1
XP1

¶σXP1
, where wM =

WM

PT1
, (18)

where IL is the lending rate.6

5As discussed below, unskilled workers in Brazil actually earn a wage that is a multiple of
the official minimum wage. Moreover, the wedge has remained stable over time. Consequently,
we simply assume that workers earn the legally-set minimum wage. We further assume that
the real minimum wage is fixed, that is, that the nominal minimum wage is fully indexed to
the urban unskilled price index.

6We assume that the cost of credit specified in loan contracts negotiated for the current
period is based on the interest rate prevailing at the previous period.
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In order to avoid corner solutions, we assume that the wage paid to unskilled
labor in the formal urban sector is systematically greater than the wage earned
in the informal sector. Consequently, unskilled urban workers will first seek
employment in the private formal sector. The actual level of employment in
that sector is determined according to equation (18).
We also assume that, as a result of relocation and congestion costs, mobil-

ity of the unskilled labor force between the formal and the informal sectors is
imperfect. Migration flows are determined by expected income opportunities,
along the lines of Harris and Todaro (1970). Specifically, the supply of unskilled
workers in the formal sector (including public sector workers), Us

F , is assumed
to change gradually over time as a function of the expected wage differential
across sectors. Wage and employment prospects are formed on the basis of pre-
vailing conditions in the labor market. Because there is no job turnover in the
public sector, the expected nominal wage in the formal economy is equal to the
minimum wage weighted by the probability of being hired in the private urban
sector. Assuming that hiring in that sector is random, this probability can be
approximated by the ratio of currently employed workers to those seeking em-
ployment at the previous period, Ud

P,−1/(U
s
F,−1−UG,−1). The expected nominal

wage in the informal economy, WI , is simply the going wage, because there are
no barriers to entry in that sector. Assuming a one-period lag, the supply of
unskilled workers in the formal sector thus evolves over time according to

∆Us
F = βF

(
Ud
P,−1

Us
F,−1 − UG,−1

WM ,−1−WI,−1

)
, βF > 0, (19)

where βF denotes the speed of adjustment.
7 The rate of unskilled unemploy-

ment in the formal sector, UNEMPU , is thus given by

UNEMPU = 1− (UG + Ud
P )

Us
F

. (20)

The supply of labor in the informal economy, Us
I , is obtained by subtracting

from the urban unskilled labor force, UU , the quantity Us
F :

Us
I = UU − Us

F . (21)

The informal labor market clears continuously, so that Ud
I = Us

I . From
equations (6) and (21), the equilibrium nominal wage is thus given by

WI = βXI(
PVI · VI

Us
I

). (22)

The urban unskilled labor supply, UU , grows as a result of “natural” urban
population growth and migration of unskilled labor from the rural economy, as
discussed earlier. Moreover, some urban unskilled workers, SKL, do acquire

7See Agénor (2005b) for a discussion of the absence of on-the-job search in the informal
sector.
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skills and leave the unskilled labor force to increase the supply of skilled la-
bor in the economy. We make the additional assumption that individuals are
born unskilled, and therefore natural urban population growth (not resulting
from migration or skills acquisition factors) is represented by urban unskilled
population growth only, at the exogenous rate gU . Thus, the size of the urban
unskilled labor supply evolves according to

UU = UU,−1(1 + gU ) +MIGR− SKL. (23)

Urban Skilled Wages and Employment

As noted earlier, the employment levels of both skilled and unskilled workers in
the public (urban) sector are taken as exogenous. We also take as given the real
wage rate that skilled workers are paid in the public sector, ωSG. With WSG

denoting the nominal wage, and PUS the consumption price index for (urban)
skilled workers, full indexation therefore implies that8

WSG = ωSGPUS . (24)

We assume again that private urban firms pay a payroll tax, at the rate
0 < ptaxS < 1, for skilled workers, that is proportional to the wage bill, WSSP .
The wage-setting equation for skilled labor in the private sector is given by

WS = wS(PUS)
indS (UNEMPS)

−φUΩφ1S

µ
PUS
PT2

¶φ2
, (25)

where ΩS > 0 is the reservation rate, UNEMPS the unemployment rate of
skilled labor, and φU , φ1, φ2 > 0.
This specification is quite flexible. For instance, full indexation on the con-

sumer price index for (urban) skilled workers only requires setting indS = 1,
and φU = φ1 = φ2 = 0. This case is important because it implies that whereas
firms are concerned with the product wage, workers are concerned with the
consumption wage. This creates a wedge through which relative prices affect
wage-setting decisions. To assume that the wage-setting depends only on the
ratio PUS/PT2 requires setting φ2 > 0, and indS = φU = φ1 = 0. Note also
that in (25), as long as φU > 0, the level of skilled unemployment will affect
(negatively) the level of nominal wages, instead of the rate of growth of wages
(as would be the case with a Phillips curve-type formulation). This level effect
is consistent with various forms of efficiency wage theories (such as those em-
phasizing the wage-productivity link or turnover costs), in which unemployment
acts as a “worker discipline device”, by moderating wage demands, eliciting a

8To avoid a corner solution in which no worker would want to seek employment in the public
sector, we assume that working for the government provides a nonpecuniary benefit (perhaps
in terms of higher job security or reduced volatility of future earnings) that is sufficiently large
to ensure that the differential between WSG and WS is not too large, in the sense that SG
remains positive at all times.
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higher level of effort, and by reducing the incentive to quit and thus lowering
turnover costs.9

From (10), the demand for skilled labor is given by

SdP = T2κS

µ
1

(1 + IL−1)(1 + ptaxS)wS
· βXP2

α
ρXP2
XP2

¶σXP2
, where wS =

WS

PT2
.

(26)
Given that wages are determined by the wage-setting equation (25) and tat

firms are on their labor demand curve, open skilled unemployment may emerge.
The rate of skilled unemployment, UNEMPS , is given by the ratio of skilled
workers who are not employed either by the private or the public sector, divided
by the total population of skilled workers:

UNEMPS = 1− (SG + SdP )

S
. (27)

We assume that skilled workers who are unable to find a job in the formal
economy opt to remain openly unemployed, instead of entering the informal
economy (in contrast to unskilled workers), perhaps because of adverse signaling
effects.
The evolution of the skilled labor force depends on the rate at which unskilled

workers choose to acquire skills:

S = (1− δS)S−1 + SKL, (28)

where 0 < δS < 1 is the rate of “depreciation” or “de-skilling” of the skilled
labor force.
Finally, the total size of the labor force in the urban sector, LU , is given by

LU = UU + S. (29)

Acquisition of Skills

The acquisition of skills by unskilled workers is assumed to depend on two
factors: a) relative expected consumption wages of skilled and unskilled urban
workers (as a proxy for the future stream of earnings associated with higher
levels of education); and b) the government stock of education capital, KE ,
which limits the ability to invest in skills.
Consider first the effect of wages. In case they acquire skills, current unskilled

workers expect to earn wage WS if they are employed (with probability θS) and
nothing if they are unemployed. Assuming that the lagged wage is a good proxy
for future wages, the expected wage is thus

EwS = θSWS,−1,

9 See Agénor (1996, 2005b). A bargaining framework between firms and a centralized trade
union could also lead to a similar wage-setting specification. See Agénor (2003, 2005a).
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where θS is measured by the ratio in the previous period of the number of skilled
workers employed in the private sector, over the total number of skilled workers
that are not employed in the public sector:

θS =
SP,−1

S−1 − SG,−1
. (30)

If they remain unskilled, workers expect to get the average unskilled wage,
which is a weighted average of the minimum wage WM and the informal wage
rate. Assuming, again, that there is no job turnover in the public sector, the
expected wage is given by (15), which is repeated here for convenience:

EwU = θU (1− UNEMPU )WM,−1 + (1− θU )WI,−1,

with θU as defined above (see (16)). Given these effects, the flow increase in the
supply of skilled labor can be written as:

SKL = λS

·
κe

µ
EwS

EwU

¶σW
(KE,−1)σE

¸
+ (1− λS)SKL−1, (31)

where 0 < λS < 1, and κe is a shift parameter.10

Public investment in education, IE (which is treated as exogenous), deter-
mines the rate at which the stock of public capital in education grows over
time:

KE = KE,−1(1− δE) + IE,−1, (32)

where 0 < δE < 1 is a depreciation rate.

6.1.3 Supply and Demand

Both the informal and public sector goods are nontraded. Total supply in each
sector is thus equal to gross production, that is

XI = Qs
I , XG = Qs

G. (33)

Rural and private formal urban goods, by contrast, compete with imported
goods. The supply of the composite good for each of these sectors consists of a
CES combination of imports and domestically produced goods:

Qs
A = CES(MA,DA), (34)

Qs
P = CES(MP ,DP ). (35)

For the informal sector, aggregate demand (Qd
I) consists of intermediate con-

sumption and demand for final consumption (by the private sector), whereas

10Note that we abstract from the cost of acquiring skills (as measured by the number of
years of schooling multiplied by the average cost of education per year), which should also
affect the propensity to invest in skills acquisition. Education is thus implicitly a free public
good.
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aggregate demand for rural, public and private goods (Qd
A, Q

d
G and Qd

P ) con-
sists not only of intermediate consumption and final consumption but also of
investment demand (including inventory variations):

Qd
A = CA + ZA

P + INTA, (36)

Qd
I = CI + INTI , (37)

Qd
G = CG +GG + (Z

G
P + ZG) + INTG, (38)

Qd
P = CP + ZP

P + INTP , (39)

where INTj is defined as total demand (by all productions sectors) for interme-
diate consumption of good j:

INTj =
X
i

ajiXi. (40)

Government spending on goods and services consists only of expenditure on
the public formal sector good, in quantity GG.
Private final consumption for each production sector i, Ci, is the summation

across all categories of households of nominal consumption of good i, deflated
by the demand price of good i:

Ci =
X
h

Cih =
X
h

xih +

P
h ccih(CONh −

P
j PQjxjh)

PQi
, (41)

where Cih is consumption of good i by household h, xih is the subsistence (or
autonomous) level of consumption of good i by household h, CONh total nomi-
nal consumption expenditure by household h, and PQi the composite sales price
of good i. Equations (41) are based on the linear expenditure system. Coeffi-
cients ccih indicate how total nominal consumption expenditure by household
h, CONh, is allocated to each type of good and satisfy the restrictions:

0 < ccih < 1, ∀i, h,
X
i

ccih = 1.

Finally, aggregate investment made by firms, ZP , consists of purchases of
both rural, public and private goods and services (ZA

P , Z
G
P and Z

P
P respectively):

Zi
P = zzi

PK · ZP
PQi

, (42)

where zzA + zzG + zzP = 1. Coefficients zzi measure the allocation of total
investment demand to rural, public and private goods.
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6.1.4 External Trade

As indicated earlier, firms in the rural and private formal sectors allocate their
output to the domestic market or exports according to the production possibil-
ity frontier specified in equations (3) and (11), and the relative price of exports
(PEA and PEP , respectively) vis-à-vis domestic goods (PDA and PDP , re-
spectively). Efficiency conditions require that firms equate this relative price to
the opportunity cost in production. This yields:

Ei = Dj

µ
PEi

PDi
· 1− βTi

βTi

¶σTi
, i = A,P (43)

As noted earlier, imports compete with domestic goods in both the rural
and private formal sectors. Making use of Armington functions for the demand
for imported versus domestic goods, import demand for both sectors (MA and
MP ) can be written as functions of relative prices:

Mi = Di

µ
PDi

PMi
· βQi
1− βQi

¶σQi
, i = A,P (44)

These equations show that the ratio of imports to both categories of do-
mestic goods depends on the relative prices of these goods and the elasticity of
substitution, σQA and σQP , between these goods.

6.1.5 Prices

The net or value added price of output is given by the gross price, PXi, net
of indirect taxes, less the cost of intermediate inputs (purchased at composite
prices):

PVi = V −1i

PXi(1− dtaxi)−
X
j

ajiPQj

Xi, (45)

where dtaxi is the rate of indirect taxation of output in sector i (dtaxI = 0
because there is no indirect taxation of informal sector output).
The world prices of imported and exported goods are taken to be exogenously

given. The domestic currency price of these goods is obtained by adjusting for
the exchange rate and import tariff rates (tmi):

PEi = wpeiER, for i = A,P (46)

PMi = wpmi(1 + tmi)ER, for i = A,P (47)

Because the transformation function between exports and domestic sales of
the rural and urban private goods is linear homogeneous, the domestic sales
prices, PXA and PXP , are derived from the expenditure identity:

PXiXi = PDiDi + PEiEi, for i = A,P
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that is,

PXi =
PDiDi + PEiEi

Xi
, for i = A,P (48)

For the informal and public sectors (both of which do not export and do
not compete with imports), the composite price is equal to the domestic market
price, PDi, which is in turn equal to the output price, PXi:

PDi = PXi, for i = I,G (49)

with both prices determined to clear the market for these goods.
For the rural sector and private urban production, the substitution function

between imports and domestic goods is also linearly homogeneous, and the
composite market price is determined accordingly by the expenditure identity:

PQiQi = PDiDi + PMiMi, for i = A,P,

that is

PQi =
PDiDi + PMiMi

Qi
, for i = A,P. (50)

The nested CES production function of private formal urban goods is also
linearly homogeneous; prices of the composite inputs are therefore derived in
similar fashion:

T1PT1 = T2PT2 + (1 + IL−1)(1 + ptaxU )WMUP , (51)

T2PT2 = PROFP + (1 + IL−1)(1 + ptaxS)WSSP , (52)

where PROFP denotes profits of private firms in the urban formal sector. These
equations can be solved for PT1 and PT2.
The price of capital is constructed as a geometric weighted average of the

prices of the goods for which there is investment demand, namely, the public
good and private-formal urban good (see equations (38) and (39)):

PK = PQzzA
G · PQzzG

G · PQzzG
P . (53)

Markets for informal goods and government services clear continuously; equi-
librium conditions are thus given by

Qs
I = Qd

I , Qs
G = Qd

G.

The aggregate price level, PLEV , or consumer price index, is a weighted
average of individual goods market prices, PQi:

PLEV =
X
i

wtiPQi, (54)

where 0 < wti < 1 denotes the relative weight of good i in the index, and
PQI = PDI and PQG = PDG. These weights are fixed according to the share
of each of these goods in aggregate household consumption in the base period.
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The consumption price index for workers from rural households, PR, is given
by

PR =
X
i

wriPQi,

whereas the consumption price indices for workers from urban unskilled and
skilled households are given by

PUU =
X
i

wuiPQi, PUS =
X
i

wsiPQi, (55)

where the wri, wui and wsi are relative weights with
P

i wri,
P

i wui andP
i wsi summing to unity.
Finally, the deflator of GDP at factor cost is given by

PGDPFC = ΣiviPVi, (56)

where vi are base-period weights satisfying Σivi = 1.

6.1.6 Profits and Income

Firms’ profits are defined as revenue minus total labor costs. In the case of rural
sector firms and urban informal sector firms, profits are given by

PROFi = PViVi −WiUi, for i = A, I (57)

Profits of private-urban sector firms account for both working capital costs
and salaries paid to both categories of workers, as well as payroll taxes:

PROFP = PVPVP−(1+IL−1)(1+ptaxU )WMUP−(1+IL−1)(1+ptaxS)WSSP .
(58)

Firms’ income is equal to profits minus interest payments on loans for invest-
ment purposes. Firms’ income and profits are defined separately, because not
all sectors are assumed to borrow on the credit market to finance investment.
Specifically, we assume that only firms in the formal urban economy accumulate
capital. Firms’ income can thus be defined as:

Y Fi = PROFi, for i = A, I (59)

Y FP = PROFP − IL−1DLP,−1 − IF ·ER · FLP,−1, (60)

where IF is the interest rate paid on foreign loans (taken to be exogenous),
and DLP and FLP are the levels borrowed domestically and abroad by private
urban firms for physical capital accumulation.11

Commercial banks’ profits must also be taken into account. They are defined
as the difference between revenues from loans to firms (be it for working capital

11Note that in the model corporate income taxes on private sector firms (which represented
about 2.4 percent of Brazilian GDP in 1996) are not explicitly accounted for in calculating
net income. Given our assumption that rentiers and capitalists hold these firms, we have con-
solidated corporate income taxes and household income taxes for this category of household.
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or investment needs) and income from government bonds, on the one hand, and
interest payments on borrowing from the central bank plus interest payments
on both households’ deposits and foreign loans, on the other hand:

Y FPB = IL−1[DLP,−1 + (1 + ptaxU )WMUP + (1 + ptaxS)WSSP + IB ·BBC
−1(61)

−IR ·DLBC−1 − ID
X
h

DDh,−1 − IF ·ER · FLB,−1,

where ID is the interest rate on bank deposits.
Household income is based on the return to labor (salaries), distributed prof-

its, transfers, and net interest receipts on holdings of financial assets. House-
holds are defined according to the skills composition of the workforce and the
sector of employment. There is one rural household, comprising all workers
employed in the rural sector. In the urban sector there are two types of un-
skilled households, those working in the informal sector and those employed in
the formal sector. The fourth household consists of skilled workers employed in
the formal urban economy (in both the private and public sectors). The fifth
household consists of capitalists and rentiers, whose income comes from firms’
earnings in the formal private and commercial banking sectors.
We further assume that households in both the rural sector and in the infor-

mal urban economy own the firms in which they are employed–an assumption
that captures the fact that firms in these sectors tend indeed to be small, family-
owned enterprises.
Using (57) and (59), income of the rural and informal sector households is

given by

Y Hi = γiTRH + PViXi + ID ·DDi,−1 + IF ·ER · FDi,−1, for i = A, I (62)

where γi is the portion of total government transfers (TRH) each group receives,
DDi domestic bank deposits, and FDi foreign bank deposits.
Income of the urban formal unskilled and skilled households, depends on

government transfers, salaries and interests on deposits (domestic and foreign);
firms provide no source of income, because these groups do not own the pro-
duction units in which they are employed:

Y HUF = γUFTRH+(WMUP +WUGUG)+ID ·DDUF,−1+IF ·ER ·FDUF,−1,
(63)

Y HS = γSTRH +(WSSP +WSGSG)+ ID ·DDS,−1+ IF ·ER ·FDS,−1. (64)

Firms’ income (or net earnings) in the private urban sector goes to capitalists
and rentiers, who also receive commercial bank’s income, Y FPB, and interest
on deposits. Firms retain a portion re of their earnings for investment financing
purposes, and transfer the remainder to capitalists and rentiers. Thus, income
of capitalists and rentiers is:

Y HKR = γKRTRH + ID ·DDKR,−1 + IF ·ER · FDKR,−1 (65)

+IB ·BBKR,−1 + (1− re)Y FP + Y FPB ,
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where BBKR denote government bond holdings by capitalists and rentiers, who
are assumed to be the only category of households to hold such bonds.

6.1.7 Savings, Financial Wealth, and Investment

Each category of household h saves a fraction, 0 < srateh < 1, of its disposable
income:

SAVh = sratehY Hh(1− itaxh), (66)

where 0 < itaxh < 1 is the income tax rate applicable to household h.
The savings rate is a positive function of the real interest rate on deposits:

srateh = s0,h

µ
1 + ID

1 + PINF

¶σsav,h
, (67)

where PINF = ∆PLEV/PLEV−1 is the inflation rate in terms of the overall
price index.
The portion of disposable income that is not saved is allocated to consump-

tion:
CONh = (1− itaxh)Y Hh − SAVh.

Finally, the total flow of savings of each household is channeled into the
accumulation of financial wealth, WTh, which also accounts for valuation effects
on the stock of foreign-currency deposits, FDh, associated with changes in the
nominal exchange rate:

WTh =WTh,−1 + SAVh +∆ER · FDh,−1. (68)

Capital accumulation occurs only in the private urban sector. The decision
to invest is assumed to depend on several factors. First, there is a positive effect
of the after-tax rate of return to capital relative to the cost of funds. Second,
there is an accelerator effect, which aims to capture the impact of the desired
capital stock on current investment. Third, there is a negative effect of the
inflation rate, which may be viewed as a measure of macroeconomic instability,
or of increased uncertainty about relative prices under high inflation, which
makes investment decisions riskier. And fourth, there is a positive effect of the
public capital stock in infrastructure. Formally, the investment function is given
by

ZP
KP,−1

=

µ
KINF

KINF,−1

¶σK ½
(1 +

∆RGDPFC
RGDPFC,−1

)σACC (69)

(1 + PINF )−σP
µ
(1 + IK)(1− itaxKR)

1 + IL

¶σIK¾
.

where IK is the return to capital, IL the bank lending rate, and itaxKR is the
net of the income tax rate that capitalists and rentiers are subject to.
The second term in equation (69) captures the accelerator effect on private

investment of changes in real GDP measured at factor cost, RGDPFC , defined
as
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RGDPFC = ΣiPViXi/PGDPFC , (70)

where PGDPFC , the deflator of GDP at factor cost, is defined in (56).
The rate of return on capital is defined as the ratio of profits to the stock of

capital:

IK =
PROFP
PK ·KP

. (71)

Capital accumulation depends on the flow level of investment, Z, and the
depreciation rate of capital from the previous period, δP :

KP = KP,−1(1− δP ) + ZP,−1, (72)

where 0 < δP < 1.

6.1.8 Financial Sector

In what follows we consider in turn the determination of the portfolio structure
of households, the demand for credit by firms, and the behavior of commercial
banks.

Households

Each household allocates instantaneously its stock of wealth to either money (in
the form of cash holdings that bear no interest), Hh, domestic bank deposits,
DDh, foreign bank deposits, FDh, or holdings of government bonds, BBh:

WTh = Hh +ER · FDh +DDh +BBh. (73)

We assume that only capitalists and rentiers hold government bonds. Thus,
in the above equation, BBh = 0 for h 6= KR.
The demand function for currency is taken to be proportional to total con-

sumption, as a result of a “cash-in-advance” constraint:

Hd
h = ψhCONh, (74)

where ψh > 0.12

The total demand for cash is thus

Hd =
X
h

Hd
h. (75)

The demand for interest-bearing assets by rentiers and capitalists proceeds
in two stages. First, they allocate a fraction of their non-monetary wealth,
WTKR − HKR, to government bonds. Second, they allocate the remaining

12The assumption that the demand for cash depends on a pure transactions motive is
a reasonable one in a low-inflation environment. In addition, we use this specification to
estimate individual holdings of cash from our household survey, as explained later.
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part of wealth, between domestic and foreign currency deposits. For all other
households, since they do not hold government bonds, their portfolio choices are
limited to the second stage.
Formally, the demand for government bonds by capitalists and rentiers de-

pends on prevailing interest rates, in standard fashion:

BBd
KR

WTKR −HKR
= ΨK

(1 + IB)βKB

(1 + ID)βKD
[(1 + IF )(1 + depr)]−βKF , (76)

where IB is the rate of interest on public bonds, ΨK a shift factor, and depr
the expected rate of depreciation of the nominal exchange rate.
The portion of wealth that is not held in the form of noninterest-bearing

currency and government bonds (for rentiers and capitalists) is allocated be-
tween domestic and foreign deposits. The relative proportions of holdings of
each of these two categories of assets are taken to depend on their relative rates
of return:

DDh

ER · FDh
= φBh

µ
1 + ID

(1 + IF )(1 + depr)

¶σBh
. (77)

Firms

Firms finance their investment plans, as defined above, through retained earn-
ings and domestic (DLP ) and foreign (FLP ) loans:

PK · ZP = ∆DLP +ER ·∆FLP,−1 + re · Y FP .
Solving this equation for DLP gives us the demand for bank loans:

DLdP = DLP,−1 −ER ·∆FLP,−1 + PK · ZP − re · Y FP . (78)

The path of foreign loans is set exogenously. This implicitly accounts for
ceilings that firms may face in their access to foreign markets.

Commercial Banks

Commercial banks are required to keep a portion 0 < rreq < 1 of the deposits
that they collect as reserves with the central bank, denoted RR:

RR = rreq
X
h

DDh. (79)

where
P

hDDh denote total deposits from households. The balance sheet of
commercial banks is

NWB = DLP +BBC +RR−
X
h

DDh −DLBC −ER · FLB, (80)

where NWB is the net worth of commercial banks,
P

hDDh domestic deposits,
DLBC borrowing from the central bank, and ER ·FLB foreign loans (measured
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in domestic currency terms),DLP loans to the private sector, and BBC holdings
of government bonds. Commercial banks do not retain profits. NWB therefore
changes over time according to

NWB = NWB,−1 −∆ER · FLB,−1, (81)

where the second term on the right-hand side represents capital losses (gains)
associated with nominal exchange rate depreciations (appreciations).
Equation (78) represents the demand for loans. We assume that the ac-

tual stock of loans is demand determined, and that banks borrow the required
“shortfall” from the central bank, at a given interest rate, given their domestic
deposit base and foreign borrowing FLB:13

DLBC = DLBC−1 +∆DLdP +∆BB
C− (1−rreq)

X
h

∆DDh−ER ·∆FLB. (82)

The demand for government bonds by commercial banks is given by

BBC

DLP
= φC(

1 + IB

1 + IL
)σC , (83)

where φC > 0. Thus, the demand for bonds by commercial banks (as a ratio
of gross assets) is positively related to the interest rate on these bonds and
negatively to their opportunity cost, i.e. the lending rate. As discussed later, the
supply of loans by the central bank is infinitely elastic at the prevailing interest
rate, implying that (82) is always satisfied.14 In addition to the bonds demanded
by commercial banks according to market conditions, a certain fraction of the
total bond supply is assumed to be placed directly with the commercial banks:

BBC
place = φC,placeBB

s, (84)

Banks set both deposit and lending interest rates. The deposit rate, ID, is
set equal to the cost of funds provided by the central bank, IR:

ID = IR. (85)

13An alternative to treating borrowing by commercial banks from central bank as endoge-
nous and residually determined would be to take borrowing from the central bank as given
and assume that excess liquid reserves adjust endogenously.

14Note that in the foregoing discussion we abstracted from “excess” liquid reserves, and
considered only required reserves. In practice, commercial banks may also seek to hold “dis-
cretionary” reserves, in order to meet unexpected deposit withdrawals. Denoting by ELIQ,
the demand for such reserves, equation (82) would be replaced by

∆DLBC = ∆DLdP +∆BBC +∆ELIQ− (1− rreq)
X
h

∆DDh −∆FLB ·ER,

with ELIQ being determined by an equation similar to (83), with a negative sign on IB (as
a measure of the opportunity cost of holding liquid assets), or more generally, through a joint
process involving the decision to supply credit and to hold government bonds.
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This specification implies that banks are indifferent as to their source of
domestic funds–or, equivalently, deposits and loans from the central bank are
viewed (at the margin) as perfect substitutes.
The loan rate is set as a premium over the marginal cost of funds. We assume

that foreign borrowing is at the constrained level, so that marginal borrowing on
world capital markets cannot occur. Thus, given (85), the marginal cost of funds
is simply the cost of borrowing from the central bank, IR, taking into account
as well the (implicit) cost of holding reserves according to reserve requirements:

IL =
IR

1− rreq
+ PR, (86)

where PR denotes the finance premium, which is assumed to be set according
to:

PR = ξpr

"
λpr

µ
δc(NWP,−1 +DLP,−1)

DLP,−1

¶−γpr#
+ (1− ξpr)PR−1, (87)

where γpr > 0, 0 < ξpr < 1 is the speed of adjustment, 0 < δc ≤ 1, and NWP

is the net worth of private urban firms in nominal terms, defined as

NWP = PK ·KP −DLP −ER · FLP .
This specification captures the impact of collateralizable wealth on bank

pricing decisions (see Bernanke, Gertler, and Gilchrist (2000)). The higher the
value of the private capital stock net of foreign borrowing (that is, “pledgeable”
collateral, PK ·KP −ER · FLP , or an “effective” fraction δc of that amount)
relative to the amount of domestic loans, DLP , the higher the proportion of
total lending that banks can recoup in the event of default by seizing borrowers’
assets. This reduces the finance premium and the cost of borrowing, stimulat-
ing the demand for credit. A large nominal exchange rate depreciation (that
is, a rise in ER), would reduce firms’ net worth, thereby raising the cost of
capital and leading to a contraction of private investment.15 There has been
limited research on the link between collateral and bank interest rate spreads
in Brazil. Afanasieff, Lhacer, and Nakane (2002) found that macroeconomic
factors, such as inflation and economic factors, play a more important role in
the determination of bank interest spreads than microeconomic factors. Over-
all, however, their regressions explain only a fraction of the observed movement

15An alternative justification for the finance premium equation (87) can be found in the
models of credit market imperfections recently developed by Agénor and Aizenman (1998,
1999b). These models, following Townsend (1979), emphasize the importance of monitoring
and enforcement costs of loan contracts that lenders face in a weak legal environment–as
is so often the case in developing countries. In such an environment, these costs may be an
increasing function of the amount lent (even against “good” collateral) because of congestion
in courts and the difficulty of settling legal claims, which make it hard for lenders to actually
seize borrowers’ assets in case of default. This approach amounts to specifying the premium
as a positive function of the ratio of the amount lent DLP over “effective” collateral.
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in spreads. As shown in the bottom panel of Figure 6.2, bank lending spreads
appear to follow a counter-cyclical pattern. This behavior is consistent with the
view that in downswings, the value of borrowers’ collateral tends to fall and the
risk of default increases; as a result, banks tend to charge a higher premium, as
hypothesized in (87).16

6.1.9 Public Sector

The public sector in our framework consists of the government and the central
bank. We consider them in turn.

Central Bank and Monetary Policy

To model monetary policy we assume that the central bank exerts a direct in-
fluence over the rate at which it supplies (marginal) funds to commercial banks.
Thus, monetary policy is operated via the central bank’s control over a short-
term interest rate, denoted IR. This instrument is the rate at which the central
bank elastically supplies loans (or liquidity) to the commercial banking system
in order for them to balance their overall sources of funds (including deposits
and foreign borrowing) with their desired level of holdings of government bonds
and loans to firms (which are demand determined). As noted earlier, the bank
deposit rate is modeled as having a fixed relationship (in fact, one to one) with
the official rate. Evidence of this relationship for Brazil is shown in the upper
panel of Figure 6.1, which displays the behavior of deposit rates and the money
market rate (itself closely linked to the Bank of Brazil’s repurchase rate) over
the period 1995-2003. Thus, monetary policy in Brazil can therefore be modeled
by assuming that the central bank controls directly short-term interest rates,
and thus bank deposit rates.
Note also that we could endogenize the official interest rate by specifying a

monetary policy rule that relates IR to deviations of output from target, along
the lines of the “flexible inflation targeting framework” that Brazil has adopted
since June 1999 (see Bogdanski, Tombini, and Werlang (2000) and Minella et
al. (2003)). Such a rule could be specified, for instance, as

∆IR = κ1(PINF−1 − PINF ∗)− κ2 ln(
RGDP−1
RGDPT−1

) + κ3∆ lnER−1, (88)

where κ1, κ2, κ3 > 0, PINF ∗ is the government’s inflation target, ∆ lnER the
rate of depreciation of the nominal exchange rate, and RGDP and RGDPT

denote the actual and trend values of real GDP, with ln(RGDP−1/RGDPT−1)
measuring therefore the lagged value of the output gap, in percentage terms.
Such a rule would be defined as “backward-looking”, given that lagged inflation
appears in its specification. Alternatively, using the one-period ahead inflation
rate, PINF+1, would make the rule forward-looking and more consistent with

16Note that the level of the spread depends also on the degree of competition among banks
and the overall efficiency of the financial intermediation process. See Belaisch (2003) for
evidence on both factors.



24 Chapter 6

a “true” inflation targeting rule (see Agénor (2002b)). Evidence by Minella
et al. (2003) suggests indeed that the Central Bank of Brazil has followed a
forward-looking approach in setting short-term interest rates.
From the balance sheet of the central bank, its net worth, NWCB, is given

by

NWCB = DLBC +ER · FF −MB, (89)

where DLBC denotes loans to commercial banks, and FF the stock of foreign
reserves, taken as exogenous.
Assuming no operating costs, net profits of the central bank, PROFCB, are

given by the sum of interest receipts on loans to commercial banks (at the rate
IR, treated as exogenous) and interest receipts on holdings of foreign assets:

PROFCB = IR ·DLBC−1 + IFG ·ER · FF−1. (90)

where IFG is the interest rate on government foreign loans. We assume in
what follows that net profits of the central bank are transferred entirely to the
government. The central bank’s net worth therefore evolves over time according
to:

NWCB = NWCB,−1 +∆ER · FF, (91)

where the last term represents valuation effects. Put differently, the capital
gains and losses on the domestic-currency value of foreign reserves associated
with exchange rate changes are absorbed via changes in the central bank’s net
worth, and do not affect the monetary base.
Given that loans to commercial banks are endogenous (as a result of the

assumption of a perfectly elastic supply of liquidity at the prevailing official
interest rate) and given that the central do not retain profits, the base money
stock is endogenously determined and evolves over time according to:

MB =MB−1 +∆DLBC +ER ·∆FF. (92)

Government

We assume that government expenditures consist of government consumption,
which only has demand-side effects, and public investment, which has both
demand- and supply-side effects. Public investment consists of investment in
infrastructure, education, and health.17 We define investment in infrastructure
as the expenditure affecting the accumulation of public infrastructure capital,
which includes public assets such as roads, power plants and railroads. Invest-
ment in education affects the stock of public education capital, which consists
of assets such as school buildings and other infrastructure affecting skills acqui-
sition, but does not represent human capital. In a similar fashion, investment in

17 It should be noted that this treatment of public investment differs from standard data
classification reported in national accounts; in many instances these investments are classified
as current expenditures.
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health adds to the stock of public assets such as hospitals and other government
infrastructure affecting health.
Government saving is defined as minus the government budget deficit:

−DEF = (PVGVG −WUGUG −WSGSG) + PROFCB (93)

+TXREV − TRH − PQG(GG + ZG)

−IFG ·ER · FLG,−1 − IB ·BB−1,
where BB denotes the total stock of bonds held by banks and households:18

BB = BBKR +BBC . (94)

The term in parentheses represents profits by the government from sales
of the public good. TXREV denotes total tax revenues whereas TRH is to-
tal government transfers to households. G represents government spending on
goods and services. PROFCB represent profits from the central bank. The
final two terms in the government budget include interest payments on loans
from abroad, and interest payments on government bonds held by commercial
banks and the public.
Using the definition of net profits of the central bank given in equation

(90) and the fact that government profits are zero in the current application,
government saving can be rewritten as

−DEF = TXREV − TRH − PQG(GG + ZG) (95)

+IR ·DLBC−1 − IFG ·ER(FLG,−1 − FF−1)− IB ·BB−1,
Total tax revenues, TXREV , consist of revenue generated by import tariffs,
sales taxes, income taxes, and payroll taxes:

TXREV = ER
X

i=A,P

wpmitmiMi +
X
i

dtaxiPXiXi + itaxKRY HKR(96)

+itaxr(Y HAT + Y HAN ) + itaxUU (Y HUF + Y HS)

+ptaxUWMUP + ptaxSWSSP .

Public investment, ZG, is the sum of public investment in infrastructure,
IINF , in health, IH , and in education, IE , all of them considered exogenous:

ZG = IINF + IE + IH . (97)

Government investment increases the stock of public capital in either in-
frastructure, education or health. Accumulation of each type of capital is de-
fined as:

Ki = Ki,−1(1− δi) + Ii,−1, i = INF,H,E, (98)

18Note that here only capitalists-rentiers and commercial banks demand government bonds.
Neither the central bank, nor non-residents, are assumed to hold any bonds. These modifica-
tions can be easily added.
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where 0 < δi < 1.
Infrastructure and health capital affect the production process in the private

sector as they both combine to produce the stock of government capital, KG:

KG = CES(KINF ,KH). (99)

The government deficit is financed by either an increase in foreign loans, or
by issuing bonds:

DEF = ER ·∆FLG +∆BB. (100)

Equivalently, the evolution of the supply of government bonds is given by

BBs = BBs
−1 +DEF − ER ·∆FLG. (101)

Finally, the net worth of the government, NWG, is defined as:

NWG = PK(KINF +KH +KE)−BBs −ER · FLG. (102)

From (89) and (102), the net worth of the consolidated public sector, NWPS ,
is given by

NWPS = PK(KINF +KH +KE) +DLBC −BBs +ER · (FF −FLG)−MB.
(103)

6.1.10 Balance of Payments and the Exchange Rate

Because foreign reserves are constant, the balance of payments constraint implies
that any current account surplus (or deficit) must be compensated by a net flow
of foreign capital, given by the sum of changes in households’ holdings of foreign
assets,

P
h∆FDh, changes in foreign loans made to the government, ∆FLG,

and to private firms, ∆FLP (both taken to be exogenous), changes in loans to
domestic banks, ∆FLB, all measured in foreign-currency terms:19

∆FF =
X

i=A,P

(wpeiEi − wpmiMi) + IF
X
h

FDh,−1 (104)

−IF · FLP,−1 − IFG(FLG,−1 − FF )− IF · FLB,−1
−
X
h

∆FDh +∆FLG +∆FLP +∆FLB.

With ∆FF exogenous, equation (104) determines implicitly the equilibrium
nominal exchange rate.
Another issue related to the exchange rate is the treatment of the expected

nominal depreciation rate, depr, which affects portfolio decisions and the pricing
rule of commercial banks. We assume that the expected rate of depreciation is
a weighted average of last period’s expected depreciation rate and the lagged

19 It is not necessary, in fact, to set ∆FF equal to zero; it can simply be made exogenous.
Doing so would allow the model to account for central bank intervention aimed at managing
the exchange rate.
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change in the real exchange rate, defined as the difference between domestic
inflation, PINF (see equation (67) below), and foreign inflation, FINFL, mea-
sured in domestic-currency terms:

depr = χdepr−1 + (1− χ)[PINF−1 − (FINFL−1 +∆ER−1/ER−2)], (105)

where 0 < χ < 1.20

6.1.11 Currency and Bond Market Equilibrium

The monetary base, MB, consists of the supply of currency in circulation, Hs,
and reserve requirements, RR. Because we assume that the supply of loans to
commercial banks by the central bank is infinitely elastic at the interest rate
IR, and that DLBC is determined by (82), the supply of currency is given by:

Hs =MB − rreq
X
h

DDh.

Equality between the supply and demand for cash requires that, using (75):

Hs = Hd =
X
h

Hd
h. (106)

Finally, the interest rate that equilibrates the market for government bonds,
IB, is given as the solution of

(1− φC,place)BB
s = BBd

KR +BBC , (107)

or, using (76), (83), and (84):

(1− φC,place)BB
s = φCDLP (

1 + IB

1 + IL
)σC (108)

+ΨK(WTKR −HKR)
(1 + IB)βKB

(1 + ID)βKD
[(1 + IF )(1 + depr)]−βKF .

The financial balance sheets of each group of agents are presented in sum-
mary form in Table 6.1. The logical structure of IMMPA-Brazil is summarized
in Figure 6.2.

6.2 Poverty and Income Distribution Indicators
Two measures of income distribution are generated directly from IMMPA: the
Gini coefficient and the Theil inequality index.21 Both are based on the five
20Alternatively, it could be assumed that expectations are forward looing (or, more precisely,

model consistent), so that the expected depreciation rate is equal to the one-period ahead
“actual” rate, as derived from the model itself. This, however, is a lot more involved from a
computational standpoint; see for instance Thissen and Lensink (2001).
21Other commonly-used indicators include the Atkinson index which, like the Gini index,

range from 0 to 1. See Cowell (1998) for a detailed analytical discussion of the pros and cons
of various measures of income inequality.
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categories of households that were identified earlier, that is, workers located in
the rural sector, urban (unskilled) informal economy, urban unskilled formal
sector, urban skilled formal sector, and capitalists-rentiers. Formally, they are
defined as

Gini =
1

2n2 · Y HM

X
h

X
j

|Y Hh − Y Hj | , h, j = A,UI, UF, S,KR,

where n = 5 is the number of household categories and Y HM = Y Hi/n is the
arithmetic mean level of disposable income for household categories.
The Theil inequality index is measured as

Theil =
1

n

X
h

Y Hh

Y HM
log(

Y Hh

Y HM
), h = A,UI,UF, S,KR,

and other variables are as defined earlier. We also calculate these two indicators
using consumption, instead of disposable income.
To assess the poverty effects of alternative shocks, we link IMMPA to a

household income and expenditure survey. Our poverty indexes are the poverty
headcount index (the ratio of the number of individuals in the group whose
income is below the poverty line to the total number of individuals in that
group. The poverty gap index is defined as:

PG =
1

n · Y H∗
nX

k=1

(Y H∗ − Y Hk),

where k is an individual whose income is below the poverty line, n is the total
number of people in the group below the poverty line, Y Hk is the income of
individual k, and Y H∗ is the poverty line.
The procedure for calculating these poverty and distributional indicators

was described at length in the previous chapter and in Chapter 8. It can be
summarized as follows:

• Step 1. Classify the data in the household survey into the five categories
of households contained in the structural component of the model.

• Step 2. Following a shock, generate real growth rates in per capita con-
sumption and disposable income for all five categories of households, up
to the end of the simulation horizon (say, T periods).

• Step 3. Apply these growth rates separately to the per capita (disposable)
income and consumption expenditure for each household in the survey.
This gives a new vector of absolute income and consumption levels for
each group.

• Step 4. Calculate poverty and income distribution indicators, using the
new absolute nominal levels of income and consumption for each individual
and each group, and after updating the initial rural and urban poverty
lines to reflect increases in rural and urban price indexes.
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• Step 5. Compare the post-shock poverty and income distribution indi-
cators with the baseline values to assess the impact of the shock on the
poor.

6.3 Interest Rates, Unemployment and Poverty

This section examines the impact of a permanent, ten-percentage point increase
in the official interest rate, IR, which the central bank charges for providing
liquidity to commercial banks.22 This policy experiment is important because
it allows us to illustrate the real effects of financial policies. Simulation results
are summarized in Tables 6.2 and 6.3, where the horizon is set at 10 periods (or
10 years).
A rise in the cost of refinancing from the central bank leads commercial

banks to raise their deposit and lending rates–the deposit rate is increased
in the exact same proportion as the official rate, whereas the lending rate is
increased proportionately over and above the (initial) level of the risk premium.
The simultaneous increase in deposit and lending rates maintains the interest
rate spread of commercial banks relatively unchanged over the short run (1-3
years). Nevertheless, the increase in the lending rate has important short-term
implications for production and investment decisions. The increased lending
rate raises the cost of working capital for producers, given its impact on the
effective wage. This leads to an increase in private unskilled and skilled labor
costs relative to the capital rental rate, and a short-term reduction in skilled
and unskilled employment in the private urban sector. At the same time, the
increase in the lending rate leads to reduced short-term investment demand,
and reduced capital accumulation. The reduction in the capital stock dampens
the drop in private sector labor demand. Nevertheless, unemployment tends to
increase in the short run by around 0.1 percentage points for skilled labor, and
0.6 percentage points for unskilled labor.
Reduced inflation and increasing unemployment lead to relatively strong

short-term reductions in nominal wage rates among private formal sector work-
ers, and to a substantial reduction in the expected wage differential between
formal and informal sectors. The wage differential reaches a minimum during
the second year after the interest rate hike, implying a small reduction in the
relocation of urban individuals between the informal and formal sectors. The
reversal of the urban wage differential after the first couple of years leads to
a subsequent reversal in migration flows between the informal and formal ur-
ban sectors. At the same time, the expected wage differential between rural
and urban areas increases by a mere 0.3 percent over the initial three years.
This implies virtually no change in migration flows between rural and urban
areas given the low relative wage elasticity of rural-urban migration. Overall,
short-term wage changes lead to a small increase in informal sector (unskilled)

22Since the implementation of the Real Plan in July 1994, the manipulation of short-term
interest rates has been the major instrument through which Brazil’s central bank conducts its
monetary policy.
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labor supply and a small decline in formal sector (unskilled) labor supply. The
increase in informal sector labor supply combined with declining (intermedi-
ate) demand for informal sector products tends to reduce informal sector wages
faster than other wages in the short run, that is, during the first three years of
the simulation.
Rural wages are reduced in parallel with expected urban wages, leading to

a 2.4 percent decline in nominal terms in the second period. Due to the small
change in rural-urban migration, rural employment remains unchanged over
the short term. Agricultural production is therefore unaffected initially by the
interest hike. At the same time, the (slightly) increasing informal sector labor
supply leads to a small short-term increase in value added in that sector.
The increase in formal sector labor costs, associated with the interest rate

hike, lowers formal sector employment, and leads to a relatively strong 0.5 per-
cent decline in formal sector value added in the short term. Overall, real value
added at factor cost declines by 0.3 percent, while real GDP at market prices
declines by 0.5 percent in the short run.
On the demand side, real private investment drops sharply in the short term.

The initial 0.8 percent drop in inflation has a positive dampening effect in the
first year, where real private investment declines by 2.5 percent. However, the
inflationary impact drops to 0.2 percent after three years. Accordingly, due
to the permanent increase in (real) funding costs and the increasingly negative
accelerator effect associated with negative real GDP growth rates, real private
investment drops by a sharper 5.5 percent after three years. The drop is as-
sociated with a concomitant increase in real private consumption expenditures.
Declining nominal wage rates and employment levels combined with declining
profit levels in the formal sector lead to declining levels of factor income for all
household categories. Nevertheless, the strong increase in deposit rates compen-
sates formal sector households for the drop in factor income. In fact, nominal
consumption increases on impact for formal sector skilled households (who hold
large initial levels of deposits), and subsequently for capitalists and rentiers
(who take advantage of increasing incentives to build up deposits). Aggregate
nominal private consumption drops by 0.1-0.2 percent during the first two years,
only to decline by 0.6 percent during the third year. The resilience of nominal
consumption combined with declining prices leads to a 0.8 percent increase in
real private consumption after three years.
Commercial banks initially need additional liquidity from the central bank,

in order to finance the increase in interest payments to deposit holders. This
borrowing need disappears, however, during the subsequent two periods. Ac-
cordingly, there is only a very limited need for additional central bank borrowing
after three years. At the same time, the increasing inflow of deposits into the
commercial banking sector leads to increasing reserve accumulation at the cen-
tral bank. The combined effect is to keep the supply of high-powered money
in the hands of the public unchanged during the two initial years, only to be
followed by a 0.4 percent drop in the third period (in line with nominal consump-
tion). Overall, the collapse of private investment demand means that money
holdings are too low to allow for nominal consumer transactions to clear the
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goods market at unchanged prices. This explains the short-term drop in infla-
tion rates. The initial 0.8 percent drop in inflation follows from the need for a
sharp reduction in the gross value of transactions. Inflation declines more mod-
erately during the subsequent two years (0.1-0.2 percent), because prices are
already low and in line with real output levels–there is less need for additional
price corrections.
The bond rate increases by around 5.5 percentage points during the initial

three-year period. This increase is driven by the rise in deposit and lending
rates for households and commercial banks: households can make deposits with
banks at a higher deposit rate, whereas banks can make loans at a higher lending
rate. The bond rate increases by around half of the 10 percentage point increase
in the official and deposit rates. The smaller increase in the bond rate is due
to differences in demand elasticities. It implies that the government budget
remains relatively unaffected in the short term. Domestic interest payments
as a share of GDP increases by 1.6 percentage points during the third year,
accounting for the vast majority of the 1.7 percentage points increase in the
ratio of overall government expenditures to GDP.
The exchange rate fluctuates to maintain the stock of foreign exchange re-

serves (measured in foreign currency units) constant. A small initial apprecia-
tion of the real exchange rate during the first year (as measured by the difference
between nominal exchange rate depreciation and domestic inflation), is replaced
by real depreciation during the subsequent years. The real depreciation under-
pins a relative expansion of exports at the expense of domestic sales, which
decline with decreasing domestic demand. Moreover, the switch from trade
deficit to trade surplus included in the base run implies that the real exchange
rate depreciation allows for a gradual widening of export earnings relative to
import expenditures. Net factor service payments and foreign borrowing re-
main unchanged when measured in foreign-currency terms. Nevertheless, the
depreciation of the real exchange rate implies that, relative to GDP, net factor
payments from the rest of the world are declining, whereas foreign borrowing
from the rest of the world is increasing. Overall, short-term movements in the
balance of payments take the form of an improving current account and wors-
ening capital account (as ratios of GDP).
The medium- to long-term consequences of the increase in the official inter-

est rate show signs of instability. Flexible non-government wage rates tend to
decline at a decelerating pace in the case of agricultural wages, and at an accel-
erating pace in the case of the informal sector. In any case, they remain below
baseline wage rates throughout the simulation horizon. Accordingly, rural agri-
cultural and urban informal wages decline by 2.8-9.4 percent in the long run.
Both rural agricultural and urban informal sector wages decline due to strongly
declining (intermediate) demand from the private formal sector. Backward link-
ages from the private formal sector is the main mechanism for transmitting the
effects of the official interest rate increase to the rural and urban informal sec-
tors in the long run. Rural sector wages are, however, somewhat insulated since
because export earnings substitute for lower demand for rural sector goods.
Formal sector wages for skilled workers drop by 0.6 percent, whereas the
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urban price level increases in the long run (7.2 percent in year 10). Accordingly,
the drop in formal sector wages for skilled workers derives principally from the
increase in skilled unemployment; skilled workers lower their wage demands as
unemployment increases. Formal sector wages for unskilled worker follows the
urban price level (given the assumption of full indexation) and therefore increase
by 7.2 percent in the long run.
The decline in skilled workers’ wages helps to maintain skilled employment

in the formal private sector, in spite of the collapse of real private investment
and the accelerating drop in the private capital stock. Due to complementar-
ity between capital and skilled labor inputs in formal sector production, the
declining capital stock leads to a sharp decline in the demand for skilled la-
bor. Nevertheless, the declining wage level means that skilled employment only
drops by 1.3 percent in the long run. Instead, the long run increase in unskilled
labor wages means that unskilled employment declines by a more significant 2.9
percent. Accordingly, unskilled employment is hurt more than skilled employ-
ment in the long run due to real wage rigidity. Because migration flows are
relatively modest, reduced employment leads to increasing open unemployment
among skilled and unskilled workers. The strong decline in employment means
that open unemployment among unskilled workers grows by 2.2 percent of the
unskilled labor force in the formal sector in the long run.
The drop in formal sector employment is also driven by a steady increase

in the lending rate. The increasing lending rate makes borrowing for working
capital purposes more expensive, and leads to increasing costs of labor. The
accelerating increase in the lending rate is driven by a rise in the risk premium,
which is driven in turn by a reduction in the collateral value of the private
sector. The reduced collateral value of the private sector follows from a) a
steadily decline in retained profits, and b) a steadily increasing need for private
sector borrowing to finance increasing debt interest payments. Accordingly, the
long-run collapse of investment demand is caused primarily by a vicious circle of
cumulative causation whereby increasing interest rates leads to declining private
sector profits and investment, and destabilization of the private sector balance
sheet, which subsequently feeds back into accelerating interest rate increases
and further destabilization of the private sector’s net worth.
In addition to the accelerating increase in the lending rate the 24 percent

long-run drop in real private investment is also due to a) induced long-run
relative price increases on formal sector (investment) goods, and b) the negative
accelerator effect emanating from the steadily declining real GDP. The results
show that a permanent 10 percentage point increase in official interest rates of
the central bank is likely to have serious long run repercussions. Accordingly,
the reductions in capital accumulation and induced reductions in formal sector
employment reduce formal sector value added by 4.1 percent and total value
added by 2.7 percent in the long run.
The bond rate remains relatively constant in the long run–dampened pro-

tracted cycles lead to a 5.7 percentage point increase after 10 years. Neverthe-
less, a small upward pressure on the bond rate is detected between the short
and long term. This upward pressure is due partly to the gradually increase in
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the lending rate (which tends to reduce the demand for bonds by commercial
banks), and partly to a gradual rise in bond issuing resulting from an increase
in the government borrowing requirement. Overall, the increased bond rate and
outstanding stock of debt lead to an 8.8 percentage point increase in the ratio
of government domestic interest payments to GDP. Accordingly, the increase in
domestic interest payments accounts for the majority of the 9.2 percent long-run
increase in the ratio of government expenditures to GDP. Although the share
of revenues in GDP increases by 3.5 percentage points in the long run, bond
financing as a share of GDP increases by 5.3 percentage points.
The long-run fluctuations of the exchange rate reflect the need to main-

tain the stock of foreign exchange reserves (measured in foreign currency units)
constant. Accordingly, the permanent increase in the discount rate leads to
sustained (real) exchange rate depreciation, which means that the short-term
expansion of exports (at the expense of domestic marketed production) is carried
over into the long run. The improvement of the trade balance combined with
declining net factor income leads to a net improvement of the current account
(as a share of GDP). At the same time, the foreign-currency value of the stock
of foreign exchange reserves is fixed as part of the model closure. The (long-
run) change in foreign currency reserves therefore remains zero. The flip side of
the coin is therefore that the capital account must decline. The exchange rate
depreciation leads to an increase in the domestic currency value of private and
public foreign borrowing (as ratios of GDP). However, the interest rate increase
and the accompanying nominal exchange rate depreciation leads to a sharp in-
crease in foreign (and domestic) deposit holdings. The increasing outflow of
foreign exchange into foreign deposits exceeds the increase in foreign borrowing
(relative to GDP). The implied worsening of the capital account mirrors the
long-run improvement of the current account.
The impact of the shock on poverty and income distribution is generally

unfavorable. The rural and urban poverty lines drop by around 1.0 percent in the
short term, but increases with the rural and urban price levels in the long-term–
by about 7.0 percent after 10 years. In the short-term, the poverty headcount
index increases by 0.2 percent in rural areas and declines by 0.1 percent in
urban areas. The subdued short-term response in the headcount ratios reflects
the fact that lower real consumption among rural and urban informal sector
households are accompanied by increasing consumption among formal sector
households. Nevertheless, in the long term real consumption declines among all
households, except for capitalists and rentiers. The poverty headcount index
therefore increases by 2.2-3.0 percent in rural and urban areas. Urban informal
sector households are the hardest hit, experiencing in the long term a 10.6
percent decline in real consumption and a 4.9 percent increase in the poverty
headcount ratio.
Changes in the poverty gap ratio mirror changes in the poverty headcount

index; poverty gap indicators remain relatively unchanged in the short term
and increase in the long term–by 1.5 percent in urban areas and 2.7 percent in
rural areas. Again, the urban informal sector experiences a strong 3.5 percent
increase. However, the rural sector also experiences a relatively strong 2.7 per-
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cent increase in the poverty gap ratio. The relatively strong changes in poverty
gap indicators relative to poverty headcount ratios shows that increasing poverty
comes both from increased depth of poverty among people who were initially
below the poverty line as well as increasing numbers of newly impoverished
individuals.
Changes in between-household inequality measures indicate that inequality

tends to increase in the long term. Both income- and consumption-based in-
equality measures support this conclusion. Changes in the income-based mea-
sures include a 4.1 percent increase in the Gini coefficient and a 7.4 percent
increase in the Theil index, whereas changes in expenditure-based measures in-
clude changes of 5.3 and 6.2 percent for the two indicator types. The large
long-term increases in inequality reflect the strongly increasing real income and
consumption enjoyed by capitalists and rentiers, as compared to rural and urban
informal sector households.
In the short-term (initial three years), changes in inequality show pronounced

differences between income- and expenditure-based measures. Consumption-
based inequality indicators decrease by 1.2-2.3 percent on impact and remain
relatively unchanged during the third year, whereas income-based inequality
measures remain unchanged on impact and increase by 2.2-2.7 percent after
three years. These differences reflect the fact that gradually increasing real
income of capitalist and rentiers are not reflected in real consumption expendi-
tures. This asymmetry between income and consumption is due to differences in
interest rate elasticities of savings rates, among different household types. Cap-
italists and rentiers have the highest initial savings rate among households, as
well as the highest savings rate elasticity. The increasing real return to deposits
therefore raises savings among capitalists and rentiers relatively strongly. The
less asymmetrical long-run impact follows from the fact that capitalist and ren-
tiers face a relatively low direct tax rate as compared to other household types
(excluding informal sector households, who does not pay taxes). Accordingly,
the relative impact of higher savings rates by capitalists and rentiers diminishes
as income increases over the long term.

6.4 Concluding Remarks

In this chapter we have developed a quantitative framework for analyzing the
impact of adjustment policies on output, wages, unemployment, poverty and
income distribution in Brazil. To do so we modified and extended in several
directions the low-income IMMPA prototype described in the previous chapter,
and the Mini-IMMPA framework presented in Chapter 3. Specifically, we in-
troduced several features that we believe are important to capture some of the
most salient structural characteristics of the Brazilian economy, namely, open
unskilled urban unemployment, bond financing of public sector deficits, a flexible
exchange rate, and payroll taxation. After explaining the structural components
of the model, we described its underlying accounting framework (namely, the
financial SAM on which it is based), the household survey data used to assess
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poverty and distributional effects, and the choice of parameters. The properties
of the model were illustrated by studying the effects of a permanent increase in
the short-term official interest rate.
The analysis indicates that a shock of this type will only lower inflation in

the short term. Inflation is driven by commercial banks’ need for liquidity. The
increase in the official rate spills over into increased deposit rates, higher sav-
ings accumulation rates, lower demand for liquidity by commercial banks, and,
consequently, lower liquidity in the hands of the public. This lowers inflation in
the short term. Lower inflation is, however, replaced by higher inflation in the
medium to long term. Private sector borrowing for investment purposes declines
strongly, as a result initially of an increase in borrowing costs. Subsequently, the
significant increase in private sector interest payments leads to increasing private
sector debt accumulation, lower private sector net worth/collateral value, an in-
creased lending rate (premium), and, subsequently, further increases in private
sector interest payments, which have to be financed by additional private sector
borrowing. Increasing private sector borrowing requirements lead to higher de-
mand for liquidity by commercial banks, increasing liquidity in the hands of the
public and, consequently, increasing inflation. Accordingly, the vicious circle
of cumulative causation whereby increasing lending rates leads to lower profits
and investment demand, worsening private sector balance sheets, and further
increasing lending rates, is simultaneously the cause of the short-term reduction
of inflation (due to lower financing needs for private sector investment expen-
ditures), and the long-term increase in inflation (due to higher financing needs
for increasing private sector interest payments).
The analysis also indicates that open unemployment will increase strongly

both in the short and the long term. The increase in the official refinancing
rate leads immediately to higher lending rates. Moreover, subsequent increases
in the risk premium, due to the worsening of private firms’ net worth, leads to
further increases in lending rates over the longer term. High lending rates leads
to higher costs of working capital, which consist mainly of labor costs. In turn,
higher labor costs, combined with lower private sector investment and capital ac-
cumulation, reduce formal sector employment and increase open unemployment
in the long term. At the same time, reduced formal sector production lowers
intermediate demand for agricultural and informal sector goods. Backward link-
ages from the private formal sector forms the main transmission channel through
which a higher official interest rate influences employment and poverty in the
agricultural and informal sectors. Lower intermediate demand for informal sec-
tor goods has a particularly strong negative impact, given the high degree of
wage flexibility in that sector. Urban poverty therefore increases significantly.
Increased export earnings dampens the negative impact of lower intermediate
demand for rural sector goods; rural poverty therefore increases less strongly.
Nevertheless, poverty headcount and poverty gap ratios increase significantly
in both rural and urban informal sectors in the long term. Finally, inequality
among household groups increases because capitalists and rentiers experience
a relatively strong long-term increase in income and consumption. Capitalists
and rentiers are the only household group able to raise savings rates and take
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advantage of the strongly increased real returns on bank deposits. Overall, a
permanent 10 percent increase in the central bank official rate leads to lower
inflation in the short term, at the expense of increased unemployment, higher
poverty, and worsened inequality. In the long run, lower inflation is replaced by
increasing inflation, whereas unemployment, inequality and poverty continues
to rise.
The model can be used to address a variety of issues that are at the forefront

of the policy agenda in Brazil. In particular, it can be used to examine the
growth, employment, and poverty effects of a reallocation of public expenditure,
with a comparison between changes in transfers, spending on infrastructure, and
spending on education or health (see Chapter 5), an increase in the minimum
wage (as in Foguel, Ramos, and Carneiro (2001)), and a reduction in the payroll
tax rate on unskilled labor.
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Appendix
Calibration and Parameter Values

This Appendix briefly reviews the structure of the financial SAM that un-
derlies IMMPA-Brazil, the household survey data that we use to link the macro
component to our poverty and income distribution assessments, and the para-
meter values that we used to calibrate the behavioral equations. A detailed
description of the data and adjustment procedures used to construct the finan-
cial SAM are provided in Haddad, Fernandes, Domingues, Perobelli, and Afonso
(2005). The model itself is solved using a combination of GAMS and Excel.
To build the necessary data to calibrate IMMPA-Brazil involved two steps.

First, a balanced aggregate SAM was constructed. Second, using the aggregate
SAM and additional structural data, we constructed a balanced disaggregated
SAM. This procedure guarantees that the disaggregated SAM matches the ag-
gregate SAM, and provides controls over totals for each block. Tables A6.1 and
A6.2 show the final form of the real and financial SAMs that together represent
the balanced disaggregated SAM.
Brazilian national accounts data for 1996 were used to compile the macro

data for the real part of the SAM. We collected aggregate data for intermediate
consumption, exports, imports, investment (capital formation plus inventory
changes), output taxes, import taxes, household consumption, government con-
sumption, wage taxes, wages, and profits. Wage taxes are the required and
imputed payments over labor and other payments to workers. Wages are the
sum of labor payments and payments to autonomous workers. Profits are the
total of gross surplus by activities. Working capital requirements were obtained
as a residual. Information about direct taxes and property taxes, transfers to
households (social security payments and other benefits) and interest payments
(domestic and foreign) were taken from public administration accounts. Gov-
ernment financial allocation on domestic banks and foreign banks were also
obtained, related to domestic interest payments and foreign interest payments.
Financial data used in the aggregate SAM were obtained from the database

of the Central Bank of Brazil: currency in circulation, domestic deposits and
bonds held by households; and domestic banks’ holdings of domestic bonds.
The allocation of domestic banks assets’ were completed with information about
profits, credit to the private sector, changes in bank reserves and holdings of
foreign bonds. Foreign financing to domestic firms (the variable FLP defined
earlier) is calculated in “net” terms by adding loans by foreign banks to domestic
firms (for investment purposes) plus foreign direct investment (plus stocks and
derivatives) minus domestic bonds issued by domestic firms. Foreign loans to
government are obtained directly from the balance of payments.
The initial (unbalanced) aggregate SAM was obtained from the initial data,

then a posterior (balanced) aggregate SAM was obtained by the application
of a RAS procedure, to square out statistical errors. Changes in each cell,
from the unbalanced to the balanced aggregate SAM, were checked to ensure
consistency. The second step was to obtain a more detailed financial SAM,
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disaggregating relevant cells into their components. As noted earlier, in IMMPA-
Brazil, households are separated in five groups (rural household, urban informal
household, urban unskilled labor household, urban skilled labor household and
rentier household). Goods are disaggregated into four sectors: agriculture (or
rural), informal sector, private formal sector and public sector. Labor payments
are disaggregated in two components, skilled and unskilled labor.
The main data sources for compiling the disaggregated and sectoral infor-

mation are the available input-output tables for Brazil. Sales and purchases
for up to 42 sectors were available; this information was mapped into the four
IMMPA sectors. The agriculture and public sectors were mapped directly to the
IMMPA classification. A mapping structure was created from PNAD household
survey data in order to separate formal and informal activities. Shares in the
industry and services sectors were used to measure the informal economy; the
private formal sector was constructed as a residual. This mapping was also used
to establish the distribution of household consumption and the composition of
foreign trade. Production taxes by sector were derived from the estimated pro-
duction, taking into account that the informal activity pays no taxes. Import
taxes were allocated to reflect import flows. Wage taxes were allocated to sec-
tors using the effective tax rate for agriculture, with the residual tax revenue
allocated to the private and public sectors, in line with labor payments in these
sectors (by definition, the informal economy pays no wage taxes). Borrowing
for short-term working capital needs by the urban private sector was calculated
by taking into account the sector’s wage payments.
Following the cash-in-advance specification of money demand by households

described above (see (74)), the allocation of currency in circulation and domestic
bank deposits followed household consumption shares. Direct taxes were allo-
cated in the same way, taking into account that urban informal sector households
do not pay direct taxes. By assumption, all government bonds were assumed to
be held by capitalists-rentiers. Finally, PNAD survey data were used to derive
the composition of government transfers to households.
A preliminary, unbalanced disaggregated SAM showed differences in rows

and column sums in the various sectors and households blocks. An important
discrepancy was between households’ income and expenditures. The estimated
income for each household group was used as a benchmark to adjust the expen-
diture on goods. A RAS procedure was implemented to adjust the household
consumption block, and subsequently the intermediate consumption block.
Other stock data, on household financial wealth and physical capital of the

government and the private sector, were also necessary to calibrate IMMPA-
Brazil. Some information on these stocks was obtained from the same sources
from which the flow data were taken. Data for the stock of public capital in in-
frastructure, and the private capital stock, were taken from the IPEA (Instituto
de Pesquisa Economica Aplicada) database. To calculate data for the stock of
public capital in education and health, we used flow data from the government
budget on these components, and a perpetual inventory method (with an annual
depreciation rate set at 4 percent) to calculate them.
To simulate the impacts of policy and exogenous shocks on poverty and
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income distribution in the IMMPA-Brazil we used two Brazilian household sur-
veys: the Pesquisa Nacional por Amostra de Domicílios — PNAD (National
Household Survey) and the Pesquisa de Padrões de Vida—PPV (Living Stan-
dard Survey). The PNAD is the main Brazilian household survey, conducted
by the Instituto Brasileiro de Geografia e Estatística—IBGE since 1976. The
interviews are carried out in October and the information is relative to Septem-
ber. In each year the PNAD interviews around 100,000 households, randomly
selected, in the whole country. The number of visits to households in PNAD is
limited to one, making it difficult for someone to capture short run fluctuations
in the household income. Even though PNAD does not investigate consump-
tion expenditures patterns of households, it contains a very rich information
set on personal and household characteristics, such as those related specifically
to housing (such as quality, size and ownership), durable goods, family com-
position, income, location, demography, education, and work status for each
member of the family. The information set on work status permits us to clas-
sify the households into the income groups of IMMPA-Brazil. The PPV was
carried out by IBGE in 1996. It contains information (also available in PNAD)
on personal and household characteristics. Moreover, it has rich information on
patterns of households consumption expenditures. PPV, however, has a limited
coverage when compared to PNAD: it has been conducted only in the Southeast
and Northeast regions (urban and rural areas), and the sample size is relatively
small (around 5,000 households). Estimates from PNAD for the year 1996 are
used in simulations for income-based indicators, while PPV is used in simu-
lations for consumption-based poverty and inequality measures. When using
PPV, the entire sample was considered, but in the PNAD case, for operational
reasons, a representative sub-sample of 10% of the original sample was drawn.
The size of the sub-sample from PNAD includes around of 10,000 households
and the whole PPV sample 5,000 households. To classify the samples into the
categories of households used in IMMPA-Brazil, we used information on years
of schooling and occupational status for the head each household. The division
between skilled and unskilled workers was based on the years of schooling vari-
able. Those workers with, at least, one year of high school (9 or more years of
schooling) were considered skilled, and those with less than 9 years of schooling
were considered unskilled. To distinguish between rural and urban workers we
used the activity sector (agriculture versus. non-agriculture), instead of resi-
dence area (rural versus. urban). Finally, the nature of urban employment was
considered formal or informal according to both occupational status and years
of schooling of the workers. When the head of the household was unemployed,
we used information on the last job. So, the household classification into the
IMMPA-Brazil income categories is as follows:

• Rural sector group. It is formed by all households whose head works in
agricultural activities.

• Unskilled informal sector group. It is formed by all households whose head
is unskilled, works in non-agricultural activities and does not have a formal
labor contract.
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• Unskilled formal sector group. It is formed by a) all households whose
head is unskilled and has a formal labor contract and his job is in the
non-agricultural and non-public sector; and b) all households whose head
is an unskilled public servant.

• Skilled formal sector group. It is formed by a) all households whose head is
skilled, works in the non-agricultural and non-public sector; b) all house-
holds whose head is a skilled public servant.

• Capitalists-rentiers group. It is formed by all households whose head is an
employer.

The urban poverty line was fixed at R$ 56,00, corresponding to half the min-
imum wage of September 1996. In the rural area the poverty line was fixed at
60 percent of the urban poverty line (R$ 33,60). Figure 6.3 shows the average
household per capita income for each IMMPA income category for 1992, 1996
and 2001. Between 1992 and 1996, real income increased for all groups, whereas
between 1996 and 2001 it went down. For the whole period, formal workers’
income (skilled and unskilled) recorded the smallest growth rate (about 10 per-
cent), whereas the capitalists-rentiers group was the group that experienced the
largest increase: a growth rate of about 42 percent of income. An interesting
aspect refers to the fact that income for informal workers household is very close
to the income for unskilled formal workers household, indicating that wages are
paid according to the qualification of workers, instead of the position in the
urban labor market. It is worth to point out, however, that the household in-
come includes the income of all the members of the household, as well as all the
sources.
Figures 6.4 to 6.6 show the distribution of income within each group, as

constructed from our sample of observations. The figures indicate that the log-
normal distribution provides an adequate characterization of income dispersion
within each group.
Parameter values for rural and urban informal production was calibrated

from SAM data. Parameter values for the private formal sector production
structure includes substitution elasticities between skilled labor and capital,
between unskilled labor and the composite factor consisting of skilled labor
and capital (T1), and the substitution elasticity between the composite factor
consisting of the three primary production factors (T2) and government capital.
The bottom level substitution elasticity between skilled labor and capital was
set at 0.4, the middle-level substitution elasticity between the composite factor
(T1) and unskilled labor was set at 1.2, while the top-level substitution elasticity
between the composite factor (T2) and government capital was set at 0.75. The
elasticity with respect to urban population measuring congestion effects (pc)
was set at 0.2.
Parameter values for the public production structure includes substitution

elasticities between skilled and unskilled labor as well as between the composite
factor consisting of skilled and unskilled labor (T2) and government capital. The
bottom level substitution elasticity between skilled and unskilled labor was set
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at 1.2, whereas the top-level substitution elasticity between the composite factor
(T2) and government capital was set at 0.75.
Trade parameters include substitution elasticities for the Armington speci-

fications on the import side and CET specifications on the export side. Spec-
ifications are given separately for agricultural and private formal imports and
exports. Substitution elasticities on the import side was set at 1.2 for agri-
cultural goods and 0.8 for private formal sector goods, whereas substitution
elasticities on the export side was set at 1.2 for agricultural goods and 1.5 for
private formal sector goods.
Migration between labor market segments is governed by Harris-Todaro type

specifications. Separate specifications are given for migration between the rural
and urban labor market segments, and between unskilled and skilled urban la-
bor market segments (the specification of migration between informal and formal
(unskilled) urban labor market segments does not rely on non-calibrated para-
meters). Each of the two former specifications relies on elasticities of migration
with respect to relative expected wages. These elasticities were set at a modest
0.1 for rural-urban migration, 0.5 for skill-upgrading of unskilled workers. In
addition, the skills-upgrading technology relies on the elasticity with respect to
the government stock of education capital. This elasticity was set at 0.8.
Fixed real wage rates for skilled and unskilled employees in the public sector,

as well as the fixed real minimum wage rate for unskilled workers in the private
formal sector, are calibrated from SAM and auxiliary labor market data. Pa-
rameter values for the wage-setting equation relating to skilled workers in the
formal urban sector includes elasticities with respect to a) the consumer price
index for urban skilled workers, b) the price ratio between the consumer price
index for urban skilled workers and the composite product price (PT2), and c)
the unemployment rate among skilled workers in the urban formal sector. The
two former elasticities with respect to the consumer price index and the price-
ratio were set at 1.0, while the elasticity with respect to unemployment was set
at 0.5.
Minimum consumption levels were not included as part of the linear expen-

diture system. Accordingly, income elasticities of demand remain constant and
equal to 1.0. The household savings rates were each specified as functions of
the opportunity cost of holding money, i.e. the real rate of interest on domestic
currency deposits. The elasticity of the household savings rate with respect
to the real deposit rate, were set at 0.5 for each of the five household types,
except for the capitalist household where the elasticity was set at 1.2. The rel-
ative household demand for domestic versus. foreign deposits were specified as
a function of relative returns, i.e. the ratio of the domestic deposit rate versus.
the foreign deposit rate corrected for expected depreciation of the exchange rate.
The elasticity was set at 0.7 for each of the household types.
The specification of private sector demand for investment relies on a) the

growth rate of the government stock of infrastructure capital, b) the growth
rate of real GDP at factor cost - the accelerator effect, c) the level of inflation
measured according to the consumer price index (PLEV ), and d) the after-tax
return to private capital relative to the cost of funds. The elasticities were set
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at 0.8 with respect to the growth rate of infrastructure capital, 0.1 with respect
to the growth rate of real GDP, 5.0 with respect to the level of inflation, and
0.8 with respect to the net return to private capital.
Bonds are only demanded by capitalist-rentier households and commercial

banks. The specification of the capitalist-rentier household demand for bonds
relies on a) the own return to bonds, that is, the bond rate, b) the alternative
cost relating to domestic currency deposits, that is, the domestic currency de-
posit rate, and c) the alternative cost relating to foreign deposits, that is, the
foreign deposit rate corrected for expected depreciation of the exchange rate.
The elasticities were set at 4.0 with respect to the bond interest rate, 2.5 with
respect to the domestic currency deposit rate, and 0.7 with respect to the for-
eign interest rate. The specification of the commercial banks’ demand for bonds
(relative to domestic loans) relies on the ratio between the bond interest rate
and the private lending rate. The elasticity was set at 2.0. The placement ratio
of bonds with the domestic financial system was set at 0.9.
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Table 6.1
Financial Balance Sheets

(in domestic-currency terms, at current prices)
Households

Assets Liabilities
Cash holdings (H) Financial wealth (WT )
Domestic bank deposits (DD)
Foreign bank deposits (ER · FD)
Government bonds (BBKR)

Firms
Assets Liabilities

Stock of private capital (PK ·KP ) Domestic borrowing (DLP )
Foreign borrowing (ER · FLP )
Net worth (NWP )

Commercial Banks
Assets Liabilities

Government bonds (BBC) Domestic bank deposits (DD)
Loans to domestic firms (DLP ) Foreign liabilities (ER · FLB)
Reserve requirements (RR) Borrowing, central bank (DLBC)

Net worth (NWB)
Central Bank

Assets Liabilities
Loans to commercial banks (DLBC) Cash in circulation (H)

Foreign reserves (ER · FF ) Reserve requirements (RR)
Net worth (NWCB)

Government
Assets Liabilities

Capital in education (PK ·KE) Government bonds (BB)
Capital in health (PK ·KH) Foreign borrowing (ER · FLG)
Capital in infrastructure (PK ·KINF ) Net worth (NWG)

Consolidated Public Sector
Assets Liabilities

Loans to commercial banks (DLBC) Cash in circulation (H)
Foreign reserves (ER · FF ) Reserve requirements (RR)
Capital in education (PK ·KE) Government bonds (BB)
Capital in health (PK ·KH) Foreign borrowing (ER · FLG)
Capital in infrastructure (PK ·KINF ) Net worth (NWPS)



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources -0.70 -0.98 -1.34 -1.71 -1.73 -1.46 -1.01 -0.21 1.18 3.34
    Gross domestic product -0.69 -0.96 -1.33 -1.70 -1.71 -1.44 -0.99 -0.18 1.21 3.38
    Imports of goods and NFS -0.76 -1.14 -1.50 -1.85 -1.93 -1.73 -1.32 -0.57 0.73 2.78
Total expenditure -0.70 -0.98 -1.35 -1.72 -1.74 -1.47 -1.03 -0.24 1.14 3.29
Total consumption -0.20 -0.26 -0.62 -0.56 -0.05 0.73 1.78 3.39 5.84 9.30
    Private consumption -0.14 -0.16 -0.52 -0.41 0.16 1.01 2.10 3.78 6.32 9.86
    Public consumption -0.58 -0.94 -1.31 -1.53 -1.40 -0.95 -0.23 0.95 2.86 5.74
Total investment -2.25 -4.35 -4.58 -5.36 -6.72 -7.88 -8.73 -9.75 -10.98 -12.18
    Private investment -3.14 -6.08 -5.90 -6.83 -8.74 -10.44 -11.77 -13.53 -15.88 -18.57
    Public investment -0.58 -0.94 -1.31 -1.53 -1.40 -0.95 -0.23 0.95 2.86 5.74
Exports of goods and NFS -0.32 1.30 1.78 0.74 1.07 2.17 3.05 4.25 6.37 9.48

External Sector (% of GDP)1

Current account 0.04 0.27 0.36 0.32 0.40 0.53 0.59 0.64 0.72 0.78
    Exports of goods and NFS 0.05 0.39 0.51 0.41 0.49 0.65 0.74 0.82 0.96 1.14
    Imports of goods and NFS -0.01 -0.02 -0.02 -0.01 -0.02 -0.03 -0.03 -0.03 -0.04 -0.05
    Factor services -0.02 -0.14 -0.16 -0.10 -0.11 -0.15 -0.17 -0.21 -0.28 -0.41
Capital account 0.01 0.06 0.09 0.10 0.13 0.20 0.27 0.37 0.51 0.71
    Private borrowing 0.00 0.03 0.04 0.05 0.06 0.10 0.13 0.18 0.25 0.35
    Commercial bank borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Public borrowing 0.00 0.03 0.04 0.05 0.07 0.10 0.14 0.19 0.26 0.36

Government Sector (% of GDP)1

Total revenue 0.07 0.30 0.33 0.44 0.74 1.09 1.48 2.00 2.69 3.52
    Direct taxes 0.08 0.35 0.39 0.50 0.81 1.16 1.56 2.09 2.80 3.64
    Indirect taxes -0.01 -0.06 -0.05 -0.06 -0.07 -0.07 -0.08 -0.09 -0.11 -0.12
Total expenditure -0.09 1.08 1.74 2.49 3.34 4.42 5.66 6.98 8.24 9.17
    Consumption 0.01 0.00 0.00 0.01 0.03 0.04 0.06 0.09 0.13 0.18
    Investment 0.01 0.00 0.00 0.01 0.03 0.04 0.06 0.09 0.13 0.18
    Transfers to households 0.08 0.10 0.13 0.16 0.15 0.12 0.08 0.01 -0.10 -0.26
    Domestic interest payments -0.19 0.97 1.58 2.28 3.10 4.15 5.36 6.64 7.88 8.78
    Foreign interest payments 0.00 0.01 0.03 0.03 0.04 0.07 0.10 0.14 0.20 0.29
Total financing -0.15 0.79 1.41 2.06 2.61 3.35 4.20 5.00 5.59 5.70
    Foreign borrowing 0.00 0.03 0.04 0.05 0.07 0.10 0.14 0.19 0.26 0.36
    Domestic borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Bond financing -0.16 0.76 1.36 2.01 2.54 3.25 4.07 4.81 5.33 5.33
Primary Budget Balance -0.03 0.20 0.20 0.26 0.54 0.88 1.27 1.80 2.53 3.41

Labor Market
Nominal wages
    Agricultural sector -0.73 -1.69 -2.38 -3.13 -3.51 -3.75 -4.01 -4.05 -3.66 -2.77
    Informal sector -0.02 -1.78 -3.22 -4.08 -4.49 -5.18 -6.30 -7.29 -8.15 -9.37
    Private formal sector
        Unskilled -0.69 -0.79 -1.01 -1.16 -0.96 -0.40 0.49 1.85 3.98 7.15
        Skilled -0.73 -1.41 -1.96 -2.52 -2.80 -2.90 -2.89 -2.61 -1.89 -0.57
    Public sector
        Unskilled -0.69 -0.79 -1.01 -1.16 -0.96 -0.40 0.49 1.85 3.98 7.15
        Skilled -0.69 -0.79 -1.01 -1.16 -0.96 -0.40 0.49 1.85 3.98 7.15
Employment
    Agricultural sector 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.08 -0.14 -0.22 -0.33
    Informal sector 0.00 0.04 0.06 0.05 0.03 0.01 -0.01 -0.04 -0.07 -0.09
    Private formal sector
        Unskilled -0.13 -0.78 -0.76 -0.90 -1.04 -1.21 -1.45 -1.81 -2.27 -2.89
        Skilled -0.03 -0.10 -0.12 -0.19 -0.27 -0.38 -0.52 -0.72 -0.99 -1.34
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 -0.03 -0.04 -0.03 -0.01 0.01 0.03 0.07 0.11 0.14
    Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unemployment rate 1

    Unskilled 0.11 0.65 0.62 0.75 0.87 0.99 1.19 1.46 1.80 2.24
    Skilled 0.03 0.08 0.10 0.15 0.22 0.30 0.42 0.57 0.78 1.07
Real wage ratios 1

   Expected urban-rural 0.00 0.25 0.22 0.66 1.43 2.22 3.20 4.47 5.93 7.53
   Expected formal-informal -0.18 -2.38 0.64 3.33 5.00 6.42 9.78 15.70 23.17 33.42
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02
    Formal-informal (% of urban formal unskilled labor supply) 0.00 -0.03 -0.01 0.01 0.02 0.02 0.02 0.03 0.04 0.04

Financial Sector
Risk premium -0.01 0.07 0.26 0.55 0.94 1.45 2.09 2.91 3.94 5.27
Lending rate 11.10 11.19 11.37 11.66 12.05 12.56 13.20 14.02 15.05 16.39
Bond rate 5.48 5.45 5.46 5.35 5.36 5.61 5.79 5.85 5.84 5.66
Deposit rate 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
inflation rate -0.78 -0.11 -0.24 -0.16 0.21 0.59 0.91 1.39 2.12 3.09
exchange rate depreciation -0.80 0.92 0.14 -0.44 0.39 0.97 1.11 1.57 2.44 3.48

Memorandum items 2

GDP at market prices -0.04 -0.32 -0.45 -0.60 -0.81 -1.11 -1.47 -1.92 -2.49 -3.22
Value added at factor cost -0.03 -0.21 -0.32 -0.48 -0.66 -0.89 -1.21 -1.61 -2.11 -2.75
   Value added in non-traded agricultural sector 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.03 -0.05 -0.08
   Value added in urban informal sector 0.00 0.02 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
   Value added in urban formal sector -0.05 -0.32 -0.48 -0.71 -0.98 -1.34 -1.82 -2.41 -3.17 -4.13
Private Consumption 0.55 0.65 0.55 0.84 1.25 1.58 1.87 2.27 2.76 3.24
Private Investment -2.45 -5.36 -4.98 -5.78 -7.89 -10.12 -12.23 -15.12 -19.09 -23.97
Disposable income 1.76 3.37 4.34 5.75 7.34 9.11 11.05 13.14 15.25 17.12

1 Absolute deviations from baseline.  2 In real terms.

Table 6.2

10 Percentage Point Permanent Increase in Official Interest Rate
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Brazil: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate
Rural CPI -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1
Urban CPI -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1
    Unskilled -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1
    Skilled -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1
Real exchange rate 0.2 1.1 1.5 1.2 1.4 1.9 2.1 2.3 2.7 3.1

Value Added Prices
Rural agriculture -0.7 -1.7 -2.4 -3.1 -3.5 -3.8 -4.1 -4.2 -3.9 -3.1
Urban private informal 0.0 -1.8 -3.2 -4.1 -4.5 -5.2 -6.3 -7.3 -8.2 -9.4
Urban private formal -0.8 -0.4 -0.5 -0.6 -0.2 0.5 1.6 3.3 5.7 9.3
Urban public -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1

Real Disposable Income 1

Rural households 0.4 -0.5 -0.9 -1.3 -1.7 -2.5 -3.6 -4.9 -6.6 -8.7
Urban households 2.0 4.1 5.3 7.0 8.9 11.0 13.3 15.8 18.4 20.7
   Informal 1.2 -0.2 -0.8 -1.0 -1.3 -2.3 -3.7 -5.3 -7.5 -10.6
   Formal unskilled 1.8 0.7 0.5 0.3 0.1 -0.2 -0.5 -1.0 -1.6 -2.5
   Formal skilled 3.4 3.0 2.9 2.9 2.7 2.3 1.6 0.7 -0.6 -2.5
   Capitalists and rentiers 1.3 13.4 17.9 23.6 29.2 35.0 41.0 46.9 52.3 56.8

Real Consumption 1

Rural households 0.4 -0.5 -0.9 -1.3 -1.8 -2.5 -3.6 -4.9 -6.6 -8.7
Urban households 0.6 0.9 0.8 1.2 1.7 2.2 2.6 3.2 4.0 4.7
   Informal 1.2 -0.2 -0.8 -1.0 -1.3 -2.3 -3.7 -5.3 -7.5 -10.6
   Formal unskilled 1.7 0.7 0.5 0.2 0.0 -0.2 -0.6 -1.0 -1.6 -2.5
   Formal skilled 3.3 2.9 2.8 2.8 2.6 2.2 1.5 0.6 -0.7 -2.6
   Capitalists and rentiers -13.1 -1.9 -0.7 3.3 8.6 13.9 19.3 25.4 32.1 39.1

Household Size 1

Rural households 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.3
Urban households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Informal 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1
   Formal unskilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
   Formal skilled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
   Capitalists and rentiers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Poverty and Distributional Indicators
Consumption-based
Poverty Line 1

   Rural -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1
   Urban -0.7 -0.8 -1.0 -1.2 -1.0 -0.4 0.5 1.9 4.0 7.1

Poverty headcount
   Rural households -0.1 0.1 0.2 0.4 1.5 1.0 1.1 1.5 2.6 3.0
   Urban households -0.6 0.0 -0.1 0.0 0.0 0.2 0.6 1.0 1.5 2.2
      Informal -0.1 0.0 0.1 0.4 0.2 0.7 1.6 2.5 3.3 4.9
      Formal unskilled -1.8 -0.1 0.0 -0.1 0.0 0.1 0.1 0.5 0.8 0.9
      Formal skilled -0.1 -0.1 -0.4 -0.3 -0.2 -0.1 -0.1 0.0 0.2 0.3
      Capitalists and rentiers 0.5 0.5 0.0 -0.5 -0.3 -0.5 -1.2 -1.0 -1.0 -0.7
    Economy -0.5 0.0 0.0 0.1 0.3 0.4 0.7 1.1 1.7 2.3

Poverty Gap
   Rural households -0.1 0.1 0.2 0.4 0.5 0.8 1.1 1.5 2.0 2.7
   Urban households -0.1 0.0 0.0 0.1 0.1 0.2 0.4 0.6 1.0 1.5
      Informal -0.2 0.0 0.2 0.2 0.3 0.6 1.0 1.6 2.3 3.5
      Formal unskilled -0.1 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.2 0.4
      Formal skilled -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.2
      Capitalists and rentiers 0.4 0.0 0.0 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
    Economy -0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.8 1.2 1.7

Distributional Indicators 2

   Gini coefficient -2.3 -0.3 0.0 0.6 1.4 2.3 3.1 3.8 4.6 5.3
   Theil index -1.2 -0.3 -0.1 0.4 1.0 1.8 2.7 3.7 4.9 6.2

Poverty and Distributional Indicators
Income-based

Distributional Indicators 2

   Gini coefficient 0.0 1.7 2.2 2.7 3.2 3.5 3.8 4.0 4.1 4.1
   Theil index -0.1 1.9 2.7 3.5 4.3 5.0 5.8 6.4 7.0 7.4

1 Percentage deviations from baseline.  2 Gini Coefficients and Theil Indices measure between-group inequality.

Table 6.3

10 Percentage Point Permanent Increase in Official Interest Rate
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Brazil: Simulation Results



Table A6.1. Brazil: Real SAM (in billions of Reais)

Agriculture 
sector goods

Private 
informal 

sector goods

Private 
formal  sector 

goods

Government 
sector goods

Unskilled 
labor Skilled labor Profit Working 

capital costs Product tax Wage tax Direct tax Import tax
Rural 

agricultural 
households

Urban 
informal 

households

Urban formal 
unskilled 

households

Urban formal 
skilled 

households

Rentier 
households Government

Savings 
(excl. Private 
enterprises)

Private 
savings-

investment 
balance

Private 
investment 
allocation

Rest of the 
World Money Domestic 

Banks Central Bank Foreign 
Banks

Government 
Bonds Total

Agriculture sector goods 21,093 700 81,139 6,599 0 0 0 0 0 0 0 0 4,515 5,860 5,228 6,576 1,787 0 0 0 5,561 1,851 0 0 0 0 0 140,909
Private informal sector goods 2,899 9,122 67,734 39,259 0 0 0 0 0 0 0 0 3,515 4,563 4,070 5,120 1,391 0 0 0 0 0 0 0 0 0 0 137,672
Private formal sector goods 17,005 28,582 269,181 73,623 0 0 0 0 0 0 0 0 83,352 108,201 96,517 121,409 32,987 0 0 0 156,078 53,400 0 0 0 0 0 1,040,334
Government sector goods 430 797 5,805 4,477 0 0 0 0 0 0 0 0 429 557 497 625 170 143,111 0 0 491 0 0 0 0 0 0 157,389
Unskilled labor 21,298 47,777 96,419 5,212 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 170,705
Skilled labor 0 0 81,785 16,634 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 98,419
Profit 69,487 50,694 224,889 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24,709 0 0 0 369,780
Working capital costs 0 0 8,013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,013
Product tax 4,822 0 71,666 3,394 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79,882
Wage tax 1,002 0 66,823 8,192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 76,017
Direct tax 0 0 0 0 0 0 0 0 0 0 0 0 11,927 0 13,352 12,930 7,223 0 0 0 0 0 0 0 0 0 0 45,432
Import tax 173 0 4,019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,192
Rural agricultural households 0 0 0 0 21,298 0 69,487 0 0 0 0 0 0 0 0 0 0 12,498 0 0 0 0 0 670 0 0 0 103,953
Urban informal households 0 0 0 0 47,777 0 50,694 0 0 0 0 0 0 0 0 0 0 20,091 0 0 0 0 0 914 0 0 0 119,476
Urban formal unskilled households 0 0 0 0 101,630 0 0 0 0 0 0 0 0 0 0 0 0 15,444 0 0 0 0 0 3,822 0 0 0 120,897
Urban formal skilled households 0 0 0 0 0 98,419 0 0 0 0 0 0 0 0 0 0 0 41,824 0 0 0 0 0 8,051 0 1,421 0 149,715
Rentier households 0 0 0 0 0 0 54,981 0 0 0 0 0 0 0 0 0 0 8,239 0 0 0 0 0 11,269 0 4,830 14,724 94,044
Government 0 0 0 0 0 0 0 0 79,882 76,017 45,432 4,192 0 0 0 0 0 0 0 0 0 5,270 0 18,663 0 0 0 229,455
Savings (excl. Private enterprises) 0 0 0 0 0 0 0 0 0 0 0 0 216 295 1,233 3,055 50,486 -80,764 0 0 0 -10,740 0 24,709 0 74,015 0 62,505
Private savings-investment balance 0 0 0 0 0 0 99,625 0 0 0 0 0 0 0 0 0 0 0 62,505 0 0 0 0 0 0 0 0 162,130
Private investment allocation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 162,130 0 0 0 0 0 0 0 162,130
Rest of the World 2,699 0 62,862 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65,562
Money 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Domestic Banks 0 0 0 0 0 0 82,881 8,013 0 0 0 0 0 0 0 0 0 33,364 0 0 0 0 0 0 0 0 10,995 135,254
Central Bank 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Foreign Banks 0 0 0 0 0 0 12,111 0 0 0 0 0 0 0 0 0 0 9,928 0 0 0 15,780 0 42,446 0 0 0 80,266
Government Bonds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25,719 0 0 0 0 0 0 0 0 0 25,719
Total 140,909 137,672 1,040,334 157,389 170,705 98,419 369,780 8,013 79,882 76,017 45,432 4,192 103,953 119,476 120,897 149,715 94,044 229,455 62,505 162,130 162,130 65,562 0 135,254 0 80,266 25,719

Expenditures

Income



Table A6.2. Brazil: Financial SAM (in billions of Reais)

Private 
enterprises

Rural 
agricultural 
households

Urban 
informal 

households

Urban formal 
unskilled 

households

Urban formal 
skilled 

households

Rentier 
households Government

Savings 
(excl. Private 
enterprises)

Private 
savings-

investment 
balance

Rest of the 
World Money Domestic 

Banks Central Bank Foreign 
Banks

Government 
Bonds

Total
Private enterprises 162,130 162,130
Rural agricultural households 28 188 216
Urban informal households 39 256 295
Urban formal unskilled households 162 1,071 1,233
Urban formal skilled households 401 2,653 3,055
Rentier households 682 4,510 45,294 50,486
Government 0
Savings (excl. Private enterprises) 216 295 1,233 3,055 50,486 -80,764 -10,740 24,709 74,015 62,505
Private savings-investment balance 99,625 62,505 162,130
Rest of the World 0
Money 1,313 1,313
Domestic Banks 37,200 868 16,441 54,509
Central Bank 10,740 -8,559 2,181
Foreign Banks 25,305 19,030 29,680 74,015
Government Bonds 61,735 61,735
Total 162,130 216 295 1,233 3,055 50,486 0 62,505 162,130 0 1,313 54,509 2,181 74,015 61,735

Liability Accumulation

Asset 
Accumulation



Figure 6.1
Brazil: Interest Rates and Cyclical Output, 1995-2003

(quarterly data) 
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Source: International Monetary Fund.

1/ Cyclical component is the log difference between manufacturing production and the Hodrick-Prescott trend of it. 
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Figure 6. 3
Brazil: Average Household Income

(in Reais, at 2001 prices)
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Figure 6.4
Brazil: Frequency Distributions of Households by Income Per Capita 

in Agriculture and the Informal Sector
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Figure 6.5
Brazil: Frequency Distributions of Households by Income Per 

Capita in Urban Formal Sector 
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Figure 6.6
Brazil: Frequency Distributions of Capitalists and Rentiers 

by Income Per Capita
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Chapter 7

Disinflation, Fiscal
Sustainability, and Labor
Market Adjustment
in Turkey

Pierre-RichardAgénor, Henning Jensen,
Mathew Verghis, and Erinc Yeldan
For much of the past two decades, Turkey’s economy has suffered from per-

sistent fiscal imbalances, high inflation, financial volatility, and sharp swings
in economic activity (see Figure 7.1). Large budget deficits during the 1990s
fueled a rapid expansion in domestic public debt and sharp increases in real
interest rates, with deposit rates for instance averaging 12.8 percent during that
decade. In turn, high interest rates had an adverse effect on private invest-
ment and contributed to unsustainable debt dynamics. The overall balance of
the consolidated public sector rose from 5.2 percent of GNP to 13.1 percent in
1997 and 22.3 percent in 1999. The net debt of the public sector reached 61
percent in 1999.1 In late 1999, the government launched a 3-year disinflation
program based on a pre-announced exchange rate path. Despite some progress
in 2000, with inflation falling and the public sector recording a sizable primary
surplus, unfavorable debt dynamics and financial sector weaknesses combined
with the rigidities imposed by the exchange rate peg led to a currency collapse

1 In 1995, foreign debt represented two thirds of total debt (or 30.7 percent of GNP),
whereas in 2002 it amounted to 40 percent of the stock (or 32.1 percent of GNP). Moreover,
a sizeable fraction of the domestic debt is now denominated in foreign currency or indexed on
the exchange rate. In 2002 this debt amounted to 15.3 percent of GNP, with total domestic
debt representing 47.7 percent. The sum of foreign debt and foreign-currency denominated
domestic debt amounted therefore to 47.4 percent that same year.

1



2 Chapter 7

and a full-blown financial crisis.2 Between the end of 1995 and the end of 2001,
Turkey’s public debt almost doubled in proportion to GNP, from 41.3 percent
to 80 percent (see Figure 7.1) with a significant portion of the increase coming
in 2001 as the cost of bank restructuring was borne by the budget. Inflation hit
68.5 percent at the end of 2001 and the nominal interest rate on treasury bills
reached 99.1 percent.
Although short-lived (the economy started to recover in 2002), the crisis had

severe economic and social costs. Real GNP fell by 9.5 percent in 2001 alone,
whereas per capita GDP contracted by 13 percent between 1998 and 2001.
The officially recorded unemployment rate rose from 6.4 percent in 1998 to 8.5
percent in 2001 and 10.6 percent during 2002 (see Figure 7.2). Real wages in
manufacturing remained relatively constant throughout 2000 as nominal wage
increases kept pace with inflation, but then declined sharply in 2001–by 20
percent in the fourth quarter of that year, compared to the same period of
the previous year (World Bank (2003)).World Bank estimates indicate that the
urban headcount poverty index rose from 6.2 percent in 1994 to 17.2 percent in
2001. Credit to the private sector (particularly in the nontradables sector) fell
sharply as a share of GDP and recovered only slowly–a typical pattern in the
aftermath of financial crises in developing countries, as documented for instance
by Tornell and Westermann (2003) and Schneider and Tornell (2004).
The development of the public debt overhang and the consequent need for

continuous refinancing of the debt has led to a very close link between financial
market participants’ perceptions of credibility of the Government’s program,
key macroeconomic variables such as interest rates, exchange rates and infla-
tion, and real variables such as employment and growth. Our premise in this
chapter is that a proper modeling of the structure of the labor market in Turkey,
and a proper account of the linkages between the financial and real sides of the
Turkish economy, are essential steps to understand the impact of the disinflation
program on the evolution of output and employment. Accordingly, we develop
a dynamic computable general equilibrium (CGE) model with a relatively ag-
gregated productive sector, a segmented labor market and a full-blown financial
sector.3 By itself, this endeavour is not new; over the years, a number of CGE
models have been developed for Turkey. These include Lewis (1992), Yeldan
(1997, 1998), Diao, Roe, and Yeldan (1998), Karadag and Westaway (1999), De
Santis (2000), Voyvoda and Yeldan (2003), and Elekdag (2003). Those of Lewis
(1992), Yeldan (1998), and Elekdag (2003) include a financial sector, whereas
the others are “real” models focusing on tax and trade policy issues. In all
of these models, however, the treatment of the labor market is fairly rudimen-
tary and some important channels through which the real and financial sectors
interact are absent. Indeed, as far as we are aware, some of these channels
have been either ignored or improperly addressed in the previous literature; our

2See Yilmaz and Boratav (2003) for an overview of developments leading up to the crisis.
3The model developed in this paper is based on the IMMPA (for Integrated Macroeconomic

Model for Poverty Analysis) framework developed by Agénor (2003a), Agénor, Izquierdo, and
Fofack (2003), and Agénor, Fernandes, Haddad, and Jensen (2003). This class of models
captures real and financial features that are common to many developing countries.
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framework should therefore be of independent interest to researchers focusing
on other countries with large market-financed debt overhangs. We pay partic-
ular attention to financial sector issues such as a high degree of exchange rate
flexibility, risk premia in the banking sector, dollarization of loans and bank
deposits, the link between market interest rates and official policy rates, and
interactions between credibility, default risk on government debt, and inflation
expectations. Understanding the link between credibility and inflation, in par-
ticular, is important. To the extent that, for instance, inflation inertia is due
to a lack of credibility in the commitment and ability of policymakers to keep
prices in check, a credible disinflation program may lead to a sharp reduction in
inflation at a relatively small output cost. In our framework, monetary policy
is modeled by assuming that the central bank sets a short-term policy interest
rate (such as the repurchase rate) and has a perfectly elastic supply curve of
liquidity to commercial banks at that rate. Whereas credit to firms by commer-
cial banks is perfectly elastic (at the given lending rate), lending to households
is subject to rationing. Foreign borrowing by commercial banks is exogenous,
and equilibrium of the credit market is obtained by domestic borrowing from
the central bank (at the given policy rate).
Accounting for default risk on public debt is a key feature of our analysis.

It is well recognized that fiscal policy must be evaluated in a framework in
which the government is subject to an intertemporal budget constraint (see,
for instance, Uctum and Wickens (2000), Gunaydin (2003), and Salman (2003)
for a discussion in Turkey’s context). If the real rate of interest is above the
real growth rate of the economy, a fiscal deficit today (brought about by either
an increase in expenditure or a reduction in taxes) must be accompanied at
some point in the future by either a fiscal contraction or a rise in seigniorage
revenue. Otherwise, the increase in public debt will feed upon itself as the
government borrows to finance the interest payments on the liabilities that it
previously issued, and debt eventually will become excessively large in relation
to output. If the government cannot meet its debt service payments without
further borrowing, investors may be unwilling after a certain point to continue to
accumulate government bonds. As a result, the government will have no choice
but to reduce its primary deficit. Although we do not account explicitly for
the government’s intertemporal budget constraint in our framework, we capture
this “unwillingness” of investors to provide indefinite financing by assuming that
there is a non-zero probability of default that depends on the existing stock of
debt. In turn, the probability of default affects the expected rate of return on
government bonds. The higher the perceived risk of default is, the higher will
be the actual interest rate on these bonds, and the lower will be the degree of
credibility of the fiscal stance. Lower credibility translates into higher inflation
expectations and greater inflation persistence.4

4Diao, Roe, and Yeldan (1998) analyzed fiscal management issues in Turkey using an
explicit intertemporal CGE framework that accounts for the existence of a risk premium
associated with large public sector borrowing requirements. Specifically, the domestic real
interest rate, r, is taken to diverge from the world interest r∗, by r = (1 + θ)r∗, with θ being
a function of the ratio of the fiscal deficit to GDP. However, the model is “real” and thus the
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Given our focus on wage and unemployment, the labor market plays also an
important role in our analysis. Indeed, our framework captures many important
features of the Turkish labor market–namely, a large informal urban economy,
open unskilled urban unemployment, wage bargaining in the urban formal sec-
tor, and international migration, with remittance flows accounting for about 2
percent of GDP in 2002. In any model designed to study the response of the
labor market to short-run macro shocks and structural adjustment measures,
accounting for the informal sector is essential; in the case of Turkey, it is even
more so. Some observers have argued that growth in that sector may explain the
observed tendency for labor force participation to fall since the 1960s, that is,
the growing gap between the labor force (the adult population either employed
or looking for work, which was 22 million in 2001) and the adult population (of
about 46 million adults in that same year).

The remainder of the chapter is organized as follows. Section II describes the
model. Section III considers two policy experiments and discusses the response
of production, wages and unemployment, as well as the behavior of the public
debt-to-GDP ratio. The first consists of a temporary increase in official interest
rates. The second focuses on fiscal adjustment and involves tax reform, namely
an increase in the VAT rate and a rise in the tax rate on income of profit earners.
These simulations are important because the sustainability of Turkey’s public
debt remains a key policy issue. It has been argued by various observers that
Turkey needs to run large primary surpluses over the medium and long term to
lower its public debt burden, meet its disinflation targets, and convince markets
that its debt is sustainable, for the risk premium embedded in interest rates
on domestic debt to fall. The adjustment program introduced in May 2001
called for Turkey to maintain a primary surplus on the order of 6.5 percent of
GNP over the medium term to lower its public debt to manageable proportions
and achieve the goal of single digit inflation by 2005.5 Although we do not
assess explicitly the validity of this target, our simulations allow us to quantify
the impact of fiscal adjustment not only on the budget and domestic inflation,
but also on the labor market (real wages and unemployment) and standards of
living. The last section summarizes the main results of the chapter and offers
some concluding remarks. Appendices A and B provide a list of equations and
variable definitions, whereas Appendix C discusses the structure of the financial
SAM that underlies the model, our calibration procedure, and the parameter
values that are used in the behavioral equations.

impact of interest rate changes on portfolio decisions and the supply side (through short-term
bank borrowing) are not taken into account.

5These estimates are based on a variant of the consistency framework developed by Anand
and van Wijnbergen (1989). This approach lacks a simultaenous determination of the rate of
output growth, the real interest rate, fiscal variables, and the real exchange rate. Our analysis,
by constrast, is cast in a general equilibrium setting, as in Voyvoda and Yeldan (2003).
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7.1 Structure of the Model
Our model of the Turkish economy captures three features that we believe are
essential to analyze the impact of disinflation and fiscal reforms on labor market
adjustment and public debt sustainability. First, the linkages between the finan-
cial and the real sectors; second, the structure of the labor market; and third,
the channels through which fiscal variables interact with financial variables to
affect the economy. In this section we review the various building blocks of the
model. We consider in turn the production side, the labor market, external
trade, aggregate supply and demand, income formation, saving and investment,
the financial sector and asset allocation decisions, the balance sheets and flow
budget constraints of the public sector (comprising both the government and
the central bank), the balance of payments, equilibrium conditions for the cur-
rency and bond markets, price formation, and the links between default risk,
credibility, and inflation expectations.

7.1.1 Production

Given our focus on macroeconomic aspects, the production structure is kept
fairly aggregate. The economy is divided between rural and urban sectors.
The rural sector produces a homogeneous good, which is sold domestically and
abroad. The urban sector consists of both formal and informal components;
furthermore, the formal urban economy is separated between a private sector
(which also produces a good sold on both domestic and foreign markets) and a
public sector, which produces a single nontraded good.

Rural Sector

Gross output in the rural sector, XA, is given by the sum of value added, VA,
and intermediate consumption:

XA = VA +XA

X
i

aiA, (1)

where the aij are input-output coefficients measuring sales from sector i to sector
j. We also have i, j = A, I, P,G where A, I, P , G are used in what follows to
refer, unless otherwise indicated, to the rural sector, the urban informal sector,
the private urban formal sector, and the public sector, respectively.
Value added is produced with land, LAND (available in fixed supply),

unskilled labor, UA (the only category of labor in the rural sector), and the
economy-wide stock of public capital in infrastructure, KINF , which is treated
as a pure public good and consists not only of roads and public transportation
that may increase access to markets, but also power plants, hospitals, and other
public goods that may contribute to an increase in the productivity of factors in
private production. A two-level production structure is assumed. Specifically,
UA andKINF combine through a constant elasticity of substitution (CES) func-
tion to form a composite factor, which is then combined with land through a
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Cobb-Douglas technology:

VA = LAND1−ηXA
·
αXA

{βXA
U
−ρXA
A + (1− βXA

)K
−ρXA
INF }−

1
ρXA

¸1−ηXA
, (2)

Thus, given the Cobb-Douglas specification, rural production exhibits de-
creasing returns to scale in the composite input. In what follows, the quantity
of land is normalized to unity.
In standard fashion, output of the rural sector is allocated to domestic sales,

DA, and exports, EA, through a constant elasticity of transformation (CET)
function:

XA = αEDA [βEDA
E
ρEDA
A + (1− βEDA

)D
ρEDA
A ]

1
ρEDA , (3)

where, as discussed later, the ratio EA/DA depends on relative prices.

Urban Informal Sector

The second component of the production structure is the informal sector, whose
share increased significantly in Turkey since the 1980s. The OECD (1996) esti-
mated the size of the non-agricultural informal sector (defined as unpaid family
workers, half of the self-employed, employers with fewer than four employees,
and unregistered wage earners) to be 21 percent for 1993. Another study (cited
by Onaran (2002)) using the same definition found 23 percent for 1997. The
private formal sector was estimated at 19 percent of total employment, the pub-
lic sector at 12 percent, with the rest (about 46 percent of total employment)
being employed in the agricultural sector. Thus, the informal non-agricultural
sector exceeded the size of the private formal sector. More recently, Taymaz
and Ozler (2003) estimated that the informal sector accounts for more than 30
percent of output and 40 percent of employment in the manufacturing sector.
Similar estimates are cited in Tunali (2003).
Gross production in the informal sector, XI , is given as the sum of value

added, VI , and intermediate consumption:

XI = VI +XI

X
i

aiI . (4)

There is no physical capital in the informal sector, and value added is gen-
erated using only unskilled labor, UI , with a decreasing returns to scale tech-
nology:

VI = αXIU
βXI
I , αXI > 0, 0 < βXI < 1, (5)

from which the demand for labor can be derived as

Ud
I = βXI(

PVIVI
WI

), (6)

with WI denoting the nominal wage and PVI the price of value added.
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Urban Formal Private Sector

Gross production in the private urban formal sector, XP , is again taken to be
given by the sum of value added, VP , and intermediate consumption:

XP = VP +XP

X
i

aiP . (7)

Value added is generated by combining both skilled and unskilled labor, as
well as public and private physical capital, through a multi-level CES production
structure. At the lowest level of factor combination, skilled labor, SP , and
private physical capital, KP , are combined to form the composite input J1, with
a relatively low elasticity of substitution (as measured by σXP 1 = 1/(1+ ρX31))
between them:

J1(SP ,KP ) = αXP 1[βXP 1S
−ρXP 1
P + (1− βXP 1)K

−ρXP 1
P ]

− 1
ρXP 1 . (8)

At the second level, this composite input is used together with unskilled
labor, UP , to form the composite input J2:

J2(J1, UP ) = αXP 2{βXP 2J
−ρXP 2

1 + (1− βXP 2)U
−ρ

XP 2

P }−
1

ρXP 2 . (9)

In line with the evidence for middle-income developing countries (see Agénor
(1996) and Chapter 1), the elasticity of substitution between J1 and unskilled
labor, measured by σXP 2 = 1/(1+ρXP 2), is taken to be higher than the elasticity
between SP and KP , that is

σXP 2 > σXP 1.

The final layer combines J2 and KINF (the stock of government capital in
infrastructure) as production inputs:6

VP (J2,KINF ) = αXP

h
βXP

J
−ρXP
2 + (1− βXP

)K
−ρXP
INF

i− 1
ρXP . (10)

As in the rural sector, firms in the private urban formal sector allocate
their output to exports, EP , or the domestic market, DP , according to a CET
function:

XP = αEDP [βEDP
E
ρEDP
P + (1− βEDP

)D
ρEDP
P ]

1
ρEDP . (11)

This specification also implies, as shown later, that the ratio EP/DP depends
on relative prices.

6An alternative approach would be to follow Stokey (1996) and assume that physical capital
(possibly defined as a composite of both public and private capital) and unskilled labor are
substitutes, whereas both are complementary to skilled labor.
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Public Production

Gross production of public services, XG, is given by the sum of value added,
VG, and intermediate consumption:

XG = VG +XG

X
i

aiG. (12)

Value added is generated by combining both categories of labor and pub-
lic capital in infrastructure. Again, a two-level CES production structure is
assumed. At the first level, skilled labor, SG, and public capital in infrastruc-
ture, KINF , combine to produce a composite input, JG, with a relatively low
elasticity of substitution between them:

JG(SG,KINF ) = αXGJ [βXGJS
−ρXPJ
G + (1− βXGJ)K

−ρXGJ
INF ]

− 1
ρXGJ . (13)

At the second level, JG is combined with unskilled labor, UG, to produce
net output:

VG(JG, UG) = αXG

h
βXG

J
−ρXG
G + (1− βXG

)U
−ρXG
G

i− 1
ρXG . (14)

We assume that the elasticity of substitution between SG andKINF , σXGJ =
1/(1+ρXGJ), is lower than the elasticity of substitution between the composite
input JG and UG, σXG = 1/(1+ρXG

), in order to capture the fact that there is a
greater degree of complementarity between physical capital and skilled labor (as
in the private sector), and a greater substitutability between these two factors
and unskilled labor:

σXG > σXGJ .

7.1.2 The Labor Market

As noted earlier, modeling the main features of the labor market in Turkey is
one of the key objectives of our model. Accounting for labor regulations and
government-induced sources of labor market segmentation are thus important.
Turkey’s labor laws are the strictest in the OECD in terms of employment pro-
tection; the country’s severance pay requirements are higher than in any other
country (except Portugal) and restrictions on the use of temporary workers are
severe.7 In principle, employment protection rules are meant to enhance job se-
curity by making dismissals costly to the employer. They should therefore help
to stabilize employment levels, all else being equal, reducing layoffs in down-
turns. But they also reduce hiring as the economy recovers. The evidence for
Turkey (see Tunali (2003)) suggests that employment protection laws may have
increased the insecurity faced by workers, as employers avoid paying severance
altogether and hire short-term workers illegally, and may have shifted activity
to the informal sector–with adverse effects on tax revenue.

7As demonstrated formally by Saint-Paul (2002), employment protection is more likely to
arise in economies with greater worker bargaining power.
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Turkey has implemented a minimum wage law nationwide since 1974. The
minimum wage has been adjusted twice a year since 1999 to inflation. During the
period 2000-2001, it represented only about 25 percent of the average daily wage
in manufacturing (see Tunali (2003)). The extent to which it is enforced, even
in the urban formal sector, remains a matter of debate. However, even if it is
not “binding” per se, changes in the minimum wage may well play an important
signaling role for wage setters in general, including trade unions. Similarly, it
is widely believed that public sector wages have a strong signaling effect on
wage setting in the private sector (see Tunali (2003)). Collective agreements
between the government and the major trade unions–almost all civil servants
and employees of state-owned enterprises are unionized–serve as a model for
unions and workers in the formal private sector.8

In modeling the labor market we attempt to capture in a stylized way several
of these features. Given that the model integrates an informal urban sector, we
account for the fact that labor market regulations and other “distortions” in the
formal economy may not be binding for a large segment of the labor market.
Wages may therefore exhibit a high degree of flexibility. In light of the evidence
suggesting that the power of trade unions has eroded significantly during the
past two decades (see Onaran (2002)), we focus on the case where workers in
the private formal sector negotiate wages directly with firms. We also assume
that workers’ reservation wage depends on wages in the public sector. We thus
capture the “signaling” effect alluded to above.9

Rural Wages, Employment, and Migration

Unskilled workers in the economy may be employed either in the rural sector
or in the urban sector, whereas skilled workers are employed only in the urban
economy. We also assume that skilled workers who are unable to find a job in
the formal sector do not opt to work in the informal economy, either because
of a high perceived disutility of work there, or because they fear an adverse
signaling effect on future employers.
Assuming profit maximization, and using the production function (2), the

demand for labor in the rural sector is

Ud
A = Ud

A(VA,
WA

PVA
) =

µ
(1− ηXA)V

1+
ρXA

1−ηXA
A

PVA
WA

· βXA

α
ρXA
XA

¶ 1
1+ρXA

, (15)

where WA denotes the nominal wage and PVA the net output price in the rural
sector.

8Tunali (2003) reports that the pair-wise correlation between average wages in the public
sector and the private manufacturing sector was 0.46 in the first period and 0.78 in the second
period. Note that Granger causality tests or impulse response functions from simple VAR
models (involving, for instance, the rates of growth of public and private sector wages, inflation,
and the cyclical component of output) could provide some useful additional information.

9As noted earlier, severance payments have long been a major source of frictions between
unions and employers in Turkey. We do not explicitly introduce firing costs given the focus
of our simulations in this paper; but this could be done along the lines suggested by Agénor
(2003a).
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Wages in the rural sector adjust to clear the labor market. Let Us
RUR denote

labor supply in rural areas; the equilibrium condition is thus given by

Us
RUR = Ud

A(VA,
WA

PVA
). (16)

Over time, labor supply in the rural sector grows at an exogenous rate, gRUR,
net of worker migration to urban areas, MIG:

Us
RUR = URUR,−1(1 + gRUR)−MIG. (17)

In the tradition of Harris and Todaro (1970), we assume that the incentives to
migrate depend negatively on the ratio of the average expected wage in the rural
sector to that prevailing in the urban sector. Unskilled workers in the urban
economy may be employed either in the private formal sector, in which case
they are paid a wage WUP , or they can enter the informal economy and receive
the going wage in that sector, WI .10 Assuming that unskilled workers in the
private formal sector pay a social security tax at the rate sstaxU , the expected
unskilled urban wage, EWURB, is thus a weighted average of (1− sstaxU )WUP

and WI :
EWURB = θU (1− sstaxU )WUP,−1 + (1− θU )WI,−1, (18)

where θU is the probability of finding a job in the private urban formal sector,
which is approximated by the proportion of unskilled workers actually employed
in the private formal sector, UP , relative to the total number of unskilled ur-
ban workers looking for a job, Us

F , minus those employed in government, UG.
Assuming a one-period lag yields

θU =
UP,−1

Us
F,−1 − UG,−1

. (19)

In the rural sector, the employment probability is equal to unity, because
workers can always find a job at the going wage. Assuming a one-period lag,
the expected rural wage is thus WA,−1.
The migration function can therefore be specified as

MIG = URUR,−1λM

·
σM ln

µ
EWURB

WA,−1

¶¸
+ (1− λM )

URUR,−1
URUR,−2

MIG−1, (20)

where 0 < λM < 1 measures the speed of adjustment and σM > 0 measures the
elasticity of migration flows with respect to expected wages. This specification
assumes that costs associated with migration or other frictions may delay the
migration process, introducing persistence in migration flows. Of course, other
factors can be relevant in explaining these flows in Turkey. It has been argued,

10As noted later, there is no job turnover for either category of workers in the public sector;
the employment probability in that sector is therefore zero. Public sector wages therefore do
not affect the expected urban wage.
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for instance, that the dramatic reductions in government subsidies to farming
that started in the mid-1990s have made agriculture and the rural sector less
and less attractive, encouraging rural-to-urban migration (see Tunali (2003)).11

This could be captured by defining subsidies as negative production taxes–
which would raise value added prices (as discussed later) and affect rural wages,
through the labor demand function (15) and the market equilibrium condition
(16)).

The Urban Labor Market

In the urban sector, as noted earlier, both public and private production require
skilled and unskilled labor, whereas production in the informal urban sector
requires only unskilled labor. We consider, in turn, the determination of wages
and employment for both categories of labor, and then the determination of
wages through bargaining.

Public Employment and Wage Formation Both skilled and unskilled
employment in the public sector, UG and STG, respectively, are considered ex-
ogenous.12 Wages of both categories or workers, WUG and WSG, are assumed
to be fully indexed on the urban consumption price index, PURB:

WjG = ωjGPURB, j = U, S, (21)

where ωjG is an exogenous real base wage.13

Private Sector Wage Formation To determine the skilled and unskilled
wage rates in the private formal sector, WUP and WSP , we assume direct
bargaining, in each period, between workers and employers over the nominal
wage, as in Chapters 1 and 3. Consider first the case of skilled workers. If a
bargain is reached, each worker receives WSP , whereas the producer receives
PJ1mS −WE

SP , where W
E
SP is the effective cost of labor, defined as

WE
SP = (1 + IL)(1 + paytaxS)WSP ,

where IL is the bank lending rate on domestic-currency loans, paytaxS the
payroll tax rate on skilled labor, and mS = ∂J1(SP ,KP )/∂SP the physical
marginal product of the worker, given by (from equation (8)):

mSP = (
βXP 1

α
ρXP 1

XP 1

)(
J1
SP
)1+ρXP 1 . (22)

11Further reductions in subsidies to farming in agriculture may therefore continue to induce
migration. Although this issue is beyond the scope of this paper, it has important implications
for the design of fiscal adjustment.
12A good theory of what determines the share of public employment in Turkey (as in many

other developing countries) would involve considerations that are well beyond the scope of
this paper.
13To avoid a corner solution in which no worker wants to seek employment in the public

sector, we assume that working for the government provides a nonpecuniary benefit (perhaps
in terms of higher job security or reduced volatility of earnings) that is sufficiently large to
ensure that the differential between WjG and WjP , with j = U, S, is positive.
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The Nash bargaining problem can be formulated as

max
WSP

(WSP − ΩS)νS (PJ1mS −WE
SP )

1−νS , 0 < νS < 1,

where ΩS is the worker’s reservation wage and PJ1mS −WE
SP the firm’s bar-

gaining surplus. νS measures the bargaining strength of a skilled worker relative
to the firm. The first-order condition is given by

νS(
PJ1mS −WE

SP

WSP − ΩS )1−νS − (1− νS)(1 + IL)

(1 + paytaxS)−1
(
PJ1mS −WE

SP

WSP − ΩS )−νS = 0,

that is,

νS
PJ1mS −WE

SP

WSP − ΩS − (1− νS)(1 + IL)(1 + paytaxS) = 0.

From this equation, and given the definition of WE
SP , the (equilibrium) ne-

gotiated wage can be derived as

WSP = (1− νS)ΩS +
νSPJ1mS

(1 + IL)(1 + paytaxS)
, (23)

which shows that the product wage is a weighted average of the reservation
wage, ΩS , and the marginal product of labor adjusted for the cost of borrowing
and payroll taxes. An increase in the cost of borrowing, or in the payroll tax
rate, lowers the equilibrium wage.
We also assume that the worker’s reservation wage, ΩS , is related positively

to wages in the public sector, WSG, and the expected level of prices in the ur-
ban sector, (measured by the quantity PURB,−1(1 + EINFL), where EINFL
is the expected inflation rate), and negatively to the skilled unemployment rate,
UNEMPS .14 Wage-setting in the public sector is thus assumed to play a sig-
naling role to wage setters in the rest of the economy, as discussed earlier. Given
the exogeneity of public sector employment (which therefore cannot represent
a job opportunity for those seeking employment), this signaling role may be
the result of “fairness” considerations, rather than the perception of broader
employment options.
The introduction of expected prices in the urban sector measures the extent

to which the worker’s reservation wage is driven by the desire to maintain its
real purchasing power. To the extent that expectations of inflation display
persistence (as a result of low credibility, itself resulting perhaps from a higher
risk of default on public debt, as discussed later), real wage inertia may result.
When unemployment is high, the probability of finding a job (at any given

14Note that the reservation wage could be made a function of the unemployment benefit
rate as well. However, an unemployment insurance scheme was introduced in Turkey only
in August 1999; premium collections started in June 2000 and the first payments were made
in March 2002. There is no evidence so far that these benefits have started to affect wage
formation.



IMMPA Framework for Turkey 13

wage) is low. Consequently, the higher the unemployment rate, the greater the
incentive for the worker to moderate his or her wage demands. Thus

ΩS = ΩS0
W

φ1S
SG[PURB,−1(1 +EINFL)]φ

2
S

UNEMP
φ3S
S

, (24)

where ΩS0 > 0 and the φkS coefficients, with k = 1, 2, 3, are all positive. Equa-
tions (23) and (24) indicate that lower unemployment, higher public sector
wages, and higher expected inflation raise the level of skilled wages in the private
sector. The link between the levels of unemployment and private sector wages
is consistent with the “wage curve” predicted by various efficiency wage models,
and has received partial support in the empirical literature on labor markets in
Turkey (see Ilkkaracan and Selim (2002)). This specification differs significantly
from Phillips-curve type of wage equations, in which unemployment affects the
rate of growth of nominal wages. To the extent that the expected inflation rate
depends on past inflation (as documented in various studies on Turkey, such as
Agénor (2002b), Agénor and Bayraktar (2003), and Lim and Papi (1997)), our
specification may generate some significant degree of real wage rigidity. And
depending on the structure of the coefficients φkS , a variety of alternative spec-
ifications of the behavior of skilled and unskilled wages can be obtained. For
instance, to impose the assumption that the target wage for skilled workers is
fully indexed on expected inflation and does not depend on any other variable
would require setting φ1S = φ3S = 0.
To determine unskilled wages in the private formal sector, we also assume

that workers are engaged in individual bargaining with firms. Following the
same reasoning as above, the wage-setting equation is thus

WUP = (1− νU )ΩU +
νSPJ2mU

(1 + IL)(1 + paytaxU )
, (25)

where paytaxU is the payroll tax rate on unskilled labor, 0 < νU < 1 measures
the bargaining strength of unskilled workers and, from equation (9),

mU = (
βXP 2

α
ρXP 2
XP 2

)(
J2
UP
)1+ρXP 2 . (26)

The reservation wage is now given by

ΩU = ΩU0
W

φ1U
UG[PURB,−1(1 +EINFL)]φ

2
UW

φ4U
M

UNEMP
φ3U
U

. (27)

Equation (27) has the same structure as (24), with UNEMPU denoting
the unskilled open unemployment rate, except for an additional term in WM ,
the legally-set unskilled minimum wage. This specification aims to capture the
signaling role that changes in the minimum wage may have on wage-setting in
the private sector. Thus, the minimum wage is implicitly assumed to be non-
binding; it could be made so by setting φkU = 0, for k = 1, 2, 3 φ

4
U = ΩU0 = 1,

and ν = 0.
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Private Sector Employment, Labor Supply, and Skills Formation The
demand for unskilled labor by firms in the formal private sector is determined
by firms’ profit maximization subject to the wage set through bargaining with
workers,WUP , as determined above. These firms have access only to bank credit
to finance their working capital needs. Specifically, they borrow to finance their
wage bill (inclusive of payroll taxes) prior to the sale of output. Moreover, we
assume that banks can borrow only in domestic currency to finance working
capital needs, unlike borrowing for capital accumulation, which (as discussed
later) can be done in either domestic or foreign currency. As a result, the
effective price of labor includes the bank lending rate on domestic-currency
loans, IL.
We assume also that firms pay a payroll tax, at the rate 0 < paytaxU < 1

for unskilled workers, which is proportional to the wage bill, WUPUP .15 The
demand for unskilled labor by (and actual employment in) the private formal
sector is thus given by

Ud
P = J2

(
PJ2

(1 + IL)(1 + paytaxU )WUP
(
βXP 2

α
ρXP 2
XP 2

)

)σXP 2

. (28)

As in Agénor (2005a), mobility of the unskilled labor force between the for-
mal and informal sectors is imperfect. Implicit in this assumption is the idea
that the labor market in Turkey is characterized by the absence (or poor func-
tioning) of institutions capable of processing and providing in a timely manner
relevant information on job opportunities to potential applicants–particularly
those with low levels of qualifications. As a result, low-skilled workers employed
in the informal sector are unable to engage in on-the-job search. Looking for
a job in the formal sector for that category of workers requires, literally, being
physically present at the doors of potential employers.
Formally, migration flows between the formal and informal sectors are as-

sumed to be determined (as for rural-urban migration) by expected income
opportunities. Following a similar reasoning as before, the supply of unskilled
workers in the formal sector thus evolves over time according to

∆Us
F

UI,−1
= βF

"
σF ln

(
Ud
P,−1

Us
F,−1 − UG,−1

· (1− sstaxU )WUP,−1
WI,−1

)#
+(1−βF )

∆Us
F−1

UI,−2
,

(29)
where βF > 0 denotes the speed of adjustment and Ud

P,−1/(U
s
F,−1 − UG,−1)

measures the probability of being hired in the private sector, approximated by
the ratio of employed workers to those seeking employment (with a one-period
lag). Note that expected income in the private formal sector is measured net of
social security taxes, as in (18)).
The rate of unskilled unemployment in the formal sector, UNEMPU , is thus

15 In Turkey, payroll taxes are paid both by employees (in the form of social security contribu-
tions) and employers; see Tunali (2003). We capture employee contributions in our definition
of “take home” pay.
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given by

UNEMPU = 1− (UG + Ud
P )

Us
F

. (30)

The supply of labor in the informal economy, Us
I , is obtained by subtracting

from the urban unskilled labor force, UU , the quantity Us
F :

Us
I = Us

URB − Us
F . (31)

The informal labor market clears continuously, so that Ud
I = Us

I . From
equations (6) and (31), the equilibrium wage is thus given by16

WI = βXI(
PVI · VI

Us
I

). (32)

The urban unskilled labor supply, Us
URB, increases as a result of exogenous

growth (at the rate gURB), and rural-to-urban migration, net of “outflows” due
to skills acquisition, SKL:

Us
URB = Us

URB,−1(1 + gURB) +MIG− SKL− IMIG. (33)

As noted earlier, private urban firms pay a payroll tax, at the rate 0 <
paytaxS < 1, on their skilled wage bill, WSSP . From (8), the demand for
skilled labor in the private formal sector is therefore given by

SdP = J1

(
PJ1

(1 + IL)(1 + paytaxS)WSP
(
βXP 1

α
ρXP 1

XP 1

)

)σXP 1

. (34)

As noted earlier, skilled workers who are unable to find a job in the formal
economy opt to remain openly unemployed, instead of entering the informal
economy. The rate of skilled unemployment, UNEMPS , is thus given by the
ratio of skilled workers who are not employed either by the private or the public
sector, divided by the total population of skilled workers:

UNEMPS = 1− (S
T
G + SdP )

S
, (35)

where STG is total skilled employment in the public sector, defined as

STG = SG + SEG , (36)

with SEG denoting the exogenous number of skilled workers involved in providing
education.
The acquisition of skills by unskilled workers takes place through an educa-

tion system operated (free of charge) by the public sector.17 Specifically, the
16To ensure that unskilled urban workers will always seek employment in the private formal

sector first, we assume throughout that WI < WUP .
17Note that we abstract from the cost of acquiring skills (as measured by the number of

years of schooling multiplied by the average cost of education per year), which should also
affect the propensity to invest in skills acquisition. We also do not account from privately-
provided education. During the 1980s and 1990s, several new private universities were founded
in Turkey. However, they still account for only a small fraction of the graduates produced by
the higher education system as a whole.
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flow of unskilled workers who become skilled, SKL, is taken to be a CES func-
tion of the number of skilled workers (teachers) in the public sector engaged
in providing education, SEG , and the government stock of capital in education,
KEDU :

SKL = [βES
E
G
−ρE + (1− βE)KEDU

−ρE ]−
1
ρE . (37)

The evolution of the skilled labor force depends on the rate at which unskilled
workers acquire skills:

S = (1− δS)S−1 + SKL, (38)

where 0 < δS < 1 is the rate of “depreciation” of the skilled labor force.

International Labor Migration

In line with the evidence on international migration flows in Turkey, we assume
that migrants are essentially unskilled workers, and that all potential migrants
are in the urban sector (as captured in (33)). Moreover, international migration
flows are taken to be determined by the expected urban wage for unskilled labor,
EWURB , given by (18), relative to the foreign wage measured in domestic-
currency terms, EWF . Assuming a one-period lag, we have

EWF = ER−1 ·WF,−1,

with WF denoting the foreign wage measured in foreign-currency terms, which
is assumed exogenous. Adopting a specification similar to (20), the migration
function is specified as

IMIG = UURB,−1λIM

·
σIM ln

µ
ER−1 ·WF,−1

EWURB

¶¸
+(1−λIM )UURB,−1

UURB,−2
IMIG−1,

(39)
where 0 < λIM < 1 measures the speed of adjustment, and σIM > 0 the
partial elasticity of migration flows with respect to expected wages. Because
the employment probability affects the expected domestic wage, the prevailing
unskilled unemployment rate in the formal urban sector affects indirectly the
decision to migrate. Again, costs associated with migration (such as relocation
costs) are assumed to introduce some degree of persistence. As discussed later,
remittances associated with international migration flows of unskilled labor are
assumed to benefit unskilled households in the urban formal and informal sec-
tors.

7.1.3 Export Supply and Import Demand

Given the CET functions (3) and (11), the efficient allocation of production
between domestic sales and exports in the rural and private urban formal sectors
yields export supply equations that depend on the price of exports (PEA and
PEP , respectively) vis-à-vis domestic prices (PDA and PDP , respectively):

Ei = Di

µ
PEi

PDi
· 1− βEDi

βEDi

¶σEDi
, i = A,P. (40)
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Imports in both of these sectors compete with domestic goods. In the Arm-
ington tradition, both categories of goods are combined through CES aggrega-
tion functions to give composite goods, Qs

i :

Qs
i = αQi{βQi

D
−ρQi
i + (1− βQi

)M
−ρQi
i }−

1
ρQi , i = A,P. (41)

Assuming cost minimization, import demand for both sectors, MA and MP ,
can be written solely as a function of relative prices:

Mi = Di

µ
PDi

PMi
· βQi
1− βQi

¶σQi
, i = A,P, (42)

where PMi is the domestic price of imports (inclusive of tariffs) and σQi =
1/(1+ρQi

) the elasticity of substitution between domestic and imported goods.

7.1.4 Aggregate Supply and Demand

As noted earlier (see equation (41)), supply of rural and private urban formal
sector goods consists of composite goods, which combine imports and domesti-
cally produced goods. Both the informal and public sector goods are nontraded;
total supply in each sector is thus equal to gross production, that is

Qs
i = Xi, i = I,G. (43)

Aggregate demand in the rural and informal sectors, Qd
A and Qd

I , consists
of intermediate consumption and demand for final consumption–by both the
government and households for the former, CA and GA, and by households only
in the latter, CI (the government does not spend on informal sector goods).
Aggregate demand for the public and private goods, Qd

G and Qd
P , consists not

only of intermediate consumption and final consumption, but also of invest-
ment demand by private firms in the urban formal sector, ZG

P and ZP
P , and the

government, ZG:
Qd
A = CA +GA + INTA, (44)

Qd
I = CI + INTI , (45)

Qd
G = CG +GG + ZG

P + INTG, (46)

Qd
P = CP +GP + ZP

P + ZG + INTP , (47)

where INTj is defined as total demand (by all i productions sectors) for inter-
mediate consumption of good j:

INTj =
X
i

ajiXi. (48)

Total real government consumption of goods and services, G, is allocated in
fixed proportions to the rural, private formal, and public goods:

Gi = ggi
PG ·G
PCi

, for i = A,P,G, (49)
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where PG is the government consumption deflator, and PCi the sales price of
good i, and

P
i ggi = 1.

Private final consumption for each production sector i, Ci, is the summation
across all categories of households of nominal consumption of good i, deflated
by the sales price of good i:

Ci =
X
h

Cih =
X
h

xih +

P
h ccih(CONh −

P
i PCixih)

PCi
, (50)

where Cih is consumption of good i by household h, xih is the autonomous level
of consumption of good i by household h, and CONh total nominal consumption
expenditure by household h. Equations (50) are based on the linear expenditure
system. Coefficients ccih indicate how total consumption expenditure by house-
hold h is allocated to each type of good. They satisfy the usual restrictions,
0 < ccih < 1 and

P
i ccih = 1, ∀h.

Private investment by urban formal sector firms, ZP , is allocated between
purchases of both public services and private goods (ZG

P and Z
P
P , respectively):

Zi
P = zzi

PK · ZP
PCi

, zzG + zzP = 1, (51)

where PK is the price of capital goods.

7.1.5 Profits and Income

Firms’ profits in the rural and urban informal sectors are given by

PROFi = PViVi −WiUi, for i = A, I. (52)

In addition to wages paid to both categories of workers, firms in the private
formal urban sector are subject to payroll taxes and pay interest on the loans
that they receive working capital needs. Their profits are thus

PROFP = PVPVP−(1+IL)[(1+paytaxU )WMUP+(1+paytaxS)WSSP ]. (53)

Firms in the formal urban economy also pay income taxes and interest on
their domestic and foreign borrowing, which serves to finance investment. Their
income therefore differs from profits, and is given by

Y FP = (1−ftaxP )PROFP−IL·DLP,−1−ILF ·DLFP,−1−IFW ·ER·FLP,−1,
(54)

where ftaxP is the corporate income tax rate, DLP and DLFP are investment-
related domestic- and foreign-currency loans allocated by domestic banks, FLP
foreign borrowing for the purpose also of physical capital accumulation, ILF
the interest rate charged on foreign-currency loans by domestic banks, and IFW

the interest rate on foreign loans.
Profits from public production are given by

PROFG = PVGVG − (1 + paytaxU )WUGUG − (1 + paytaxS)WSGSG. (55)
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Commercial banks’ profits, PROFB, are defined as the difference between
revenues from loans to firms (be it for working capital or investment needs,
in domestic and foreign currencies) and formal sector households, income from
government bonds (perpetuities, whose nominal price is assumed fixed at unity),
and interest payments on borrowing from the central bank plus interest pay-
ments on both households’ deposits (denominated in domestic and foreign cur-
rencies) and foreign loans:

PROFB = IL · (DLP,−1 +DLF,−1) + ILF ·DLFP,−1 (56)

+IL · [(1 + paytaxU )WMUP + (1 + paytaxS)WSSP ] + IB ·GBT
B,−1,

−IR ·DLB,−1− ID
X
h

DDh,−1− IDF ·ER
X
h

FDh,−1− IFW ·ER ·FLB,−1,

where IR (respectively ID) is the interest rate on central bank financing (respec-
tively domestic-currency denominated bank deposits), IB the nominal rate of
return on government bonds, IDF the domestic interest rate on foreign-currency
deposits held in the domestic banking system by each category of household h,
FDh, GBT

B total government bond holdings by commercial banks, DLB (re-
spectively FLB) borrowing from the central bank (respectively abroad), and
DDh domestic-currency deposits by household h.
We assume that there are four categories of households in the economy. Rural

households, identified with the sub-index A, consist of all workers employed in
the rural sector. Informal sector households, identified with the sub-index I,
consist of all the (unskilled) workers employed in the informal economy. Formal
sector households, identified with the sub-index F , consist of all workers (skilled
and unskilled) employed in the formal sector, both public and private. For
all three groups, income is based on the return to labor (salaries), distributed
profits, government transfers, and interest receipts on holdings of financial assets
(net of borrowing from domestic banks). The fourth group consists of profit
earners, identified with the sub-index E, whose income comes from firms’ net
earnings in the formal private sector, the rural sector and commercial banks.
Profits from rural production are assumed to be distributed in proportion

shpA to rural households and 1 − shpA to (urban) profit earners. Using (52),
income of rural households is given by

Y HA =WAUA + shpAPROFA + γATRH + ID ·DDA,−1, (57)

where 0 < γh < 1 is the portion of total government transfers (TRH) each
household h receives, and DDh domestic-currency deposits in domestic banks
by households h. Rural and informal sector households are assumed not to hold
foreign-currency deposits, either domestically or abroad.
To capture the fact that firms in the informal urban sector tend to be small,

family-owned enterprises, we assume that households in that sector own the
firms in which they are employed. Using again (52), income of the informal
sector households is given by

Y HI = PVIVI + γITRH + ID ·DDI,−1 + τ IER ·REMIT, (58)
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where REMIT measures the foreign-currency value of the flow of remittances
from (unskilled) workers employed abroad, and 0 < τ I < 1 the fraction of these
remittances that are allocated to households in the informal economy.
Income of formal sector households consists of net salaries (that is, take-home

pay) collected from private firms and the government, income from formal sector
firms, transfers from the government, remittances from abroad, and interest
receipts on deposits (in domestic and foreign currency, held both domestically
and abroad), net of interest payments on borrowing from commercial banks:

Y HF = (1−sstaxU )
X

j=P,G

WUjUj+(1−sstaxS)
X

j=P,G

WSjSj+shp
F
PY FP (59)

+WSGS
E
G + γFTRH + ID ·DDF,−1 +ER(IDF · FDF,−1 + IFW

RFFD
W
F,−1)

−IL ·DLF,−1 + (1− τ I)ER ·REMIT,

where 0 < shpFP ≤ 1 is the share of private formal sector firms’ net income
distributed to households in that sector, FDF foreign-currency deposits held
domestically, IFW

RF the risk-free foreign interest rate on foreign-currency de-
posits held abroad by household h, FDW

h , and DLF domestic borrowing from
commercial banks. sstaxU and sstaxS are the social security taxes (assumed
proportional to the wage) that workers employed in the private formal sector
must pay.
Profit earners receive a fraction 0 < shpEP ≤ 1 − hpFP of private formal

sector firms’ net income, as well as a share of profits from the rural sector, and
a share, 0 < shpEB < 1, of commercial banks’ income, PROFB , and interest
on bank deposits (held both domestically and abroad). Thus, profit earners’
income is:

Y HE = (1− shpA)PROFA + shpEPY FP + shpEBPROFB (60)

+γETRH+ ID ·DDE,−1+ER(IDF ·FDE,−1+ IFW
RFFD

W
E,−1)+ IB ·GBE,−1,

where GBE‘ denote government bond holdings by profit earners, who are the
only category of households to hold such bonds. Note also that profit earners
do not borrow directly from commercial banks or abroad.

7.1.6 Savings and Wealth Accumulation

Each category of household h saves a fraction, 0 < srateh < 1, of its disposable
income:

SAVh = srateh(1− inctaxh)Y Hh, (61)

where 0 < inctaxh < 1 is the income tax rate applicable to household category
h.
The savings rate is a positive function of the expected real interest rate on

domestic-currency deposits:

srateh = sh0

µ
1 + ID

1 +EINFL

¶σhSAV
, sh0 > 0, (62)
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where EINFL is the expected inflation rate. In principle, of course, given
the portfolio structure described above, the expected rate of return on other
interest-bearing assets should also affect the propensity to save. However, as
illustrated in Figure 7.3, the evidence for Turkey suggests that it is mostly the
real interest rate on domestic-currency deposits that matters for private savings
(see also Ozcan, Gunay, and Ertac (2003)). For simplicity, we therefore chose
to exclude other rates of return from our specification.
The portion of disposable income that is not saved is allocated to consump-

tion:
CONh = (1− inctaxh)Y Hh − SAVh. (63)

The total flow of savings of each household category is channeled into the
accumulation of financial wealth,WTh, which also accounts for valuation effects
on the stock of foreign-currency deposits held domestically and abroad, FDh

and FDW
h , associated with changes in the nominal exchange rate:

WTh =WTh,−1 + SAVh +∆ER · (FDh,−1 + FDW
h,−1), (64)

with FDh = FDW
h = 0 for h = A, I.

7.1.7 Private Investment

The determinants of private investment in Turkey have been the subject of
a large literature, going back to, among others, Chibber and van Wijnbergen
(1992), and including more recently studies by Guncavdi, Bleaney, and McKay
(1998, 1999) and Erden (2002). Chibber and van Wijnbergen (1992), in a study
over the period 1970-86, found that private investment in Turkey depends posi-
tively on the rate of capacity utilization (which captures aggregate demand pres-
sures) and the ratio of private sector credit to GNP, and negatively on the real
effective cost of borrowing and non-infrastructure public investment (which cap-
tures crowding out effects associated with public spending). Guncavdi, Bleaney,
and McKay (1998) developed an error-correction model of capital formation in
which private investment depends in the long run on output and the relative cost
of capital (as measured by the ratio of the cost of credit to the wage rate), but
can be influenced in the short run by credit rationing. Focusing on the period
1963-92, they found that, following the financial liberalization program imple-
mented in the early 1980s, private investment in Turkey became less sensitive
to the availability of credit and somewhat more sensitive to the cost of capital.
By contrast, Erden (2002), in a study over the period 1968-98, found that both
credit availability and uncertainty over the cost of credit (rather than its level)
affect private investment, the first positively, and the second negatively.18 In a
subsequent study covering the period 1968-94, Guncavdi, Bleaney, and McKay
(1999) found that financial liberalization (as measured by a dummy coefficient
for the post-1980 period) appears to have had an adverse effect on investment by

18Neither one of these two studies accounts for the impact of public investment, as in
Chhibber and van Wijnbergen (1992). In addition, both studies use deposit rates to measure
the cost of credit–a debatable assumption, as discussed subsequently.
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raising the relative cost of capital, and a positive effect by reducing credit con-
straints. They also find evidence of a strong accelerator effect (in both the short
and the long run) and overall public investment appears to have a significant,
negative effect on private capital formation.

The specification of the determinants of investment in our model dwells on
these results. As noted earlier, only the government and firms in the private
formal urban sector invest in physical capital. Government investment (the
composition of which is discussed later) is exogenous. The desired rate of private
investment is assumed to depend on several factors. The first is the public
capital stock in infrastructure (in proportion of the urban labor force), which
has a positive impact, through its complementarity effect.19 The second is the
growth rate of real GDP, which captures the conventional accelerator effect.
The third is the expected real cost of borrowing from domestic banks, which
has a negative effect. Figure 7.4 illustrates well the positive correlation between
changes in private investment and real output growth (the accelerator effect), as
well as the tendency for private capital formation to evolve in opposite direction
to movements in real interest rates.20

We do not account explicitly for the quantity of credit, in addition to its
cost, in our specification of the investment function, for two reasons. First, the
evidence provided by Guncavdi, Bleaney, and McKay (1999), as well as others,
suggests that the impact of credit constraints on investment is less significant
nowadays than was the case in the early 1980s, following financial reforms; at
the same time, the (expected) cost of credit appears to have become a more
important consideration for firms.21 Second, even in the context of the recent
crisis, there is no strong evidence that the fall in credit to private sector firms
(at least the bigger ones) resulted from a credit crunch, that is, a supply-induced
contraction in lending; on the contrary, a recent study by the World Bank (2003)
suggests that demand-side factors (high interest rates, low economic activity)
were largely to blame. In fact, as discussed later, we assume that the supply of
loans to private sector firms is perfectly elastic at the prevailing interest rate,
and that only formal sector households are subject to credit rationing.

Formally, the desired level of investment, Zd
P , is given by

PK · Zd
P

NGDP−1
=

µ
KINF

Us
URB + S

¶σKINF

(1 +
∆RGDP−1
RGDP−2

)σACC
µ

1 + IL

1 +EINFL

¶−σIL
,

(65)
where NGDP is nominal GDP at market prices, defined as the sum of value

19See Agénor and Montiel (1999) and Agénor (2004, Chapter 2) for a detailed discussion of
this effect and a review of the empirical evidence in general.
20 In Figure 3 the deposit rate is used instead of the lending rate, because we do not have

sufficiently long time series on the latter variable. This is far from being a good proxy the
cost of credit, for reasons that we discuss further later on.
21 It should be noted that Sancak (2002) did not find any evidence that financial liberaliza-

tion led to a relaxation of the borrowing constraints faced by Turkish firms in the 1980s and
1990s. However, the methodology that he used to test for structural breaks is rather weak.
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added and indirect taxes on goods and services (including tariff revenue):

NGDP =
X
i

PViVi + INDTAX,

or equivalently

NGDP =
X
i

PCi(Ci +Gi + Zi
P ) + ZG +ER(wpeiEi − wpmiMi).

Real GDP, RGDP , is defined as, using base-period prices:

RGDP =
X
i

PCi,0(Ci +Gi + Zi
P ) + ZG +ER0(wpei,0Ei − wpmi,0Mi), (66)

where Zi
P = 0 for i = A, I, Gi = 0 for i = I, and Ei = 0 for i = I,G.

Actual investment adjusts to its desired level through a partial adjustment
mechanism:

∆(
PK · ZP
NGDP−1

) = λPINV (
PK · Zd

P

NGDP−1
− PK−1 · ZP,−1

NGDP−2
),

where 0 < λPINV < 1.
The private capital stock depends on the flow level of investment and the

depreciation rate of capital from the previous period, 0 < δP < 1:

KP = KP,−1(1− δP ) + ZP−1. (67)

7.1.8 The Credit Market, Asset Allocation, and Risk Pre-
mia

We consider in turn the determination of the portfolio structure of each category
of households, the demand for credit by firms, and the behavior of commercial
banks. The balance sheets of all agents (including the central bank and the
consolidated public sector) are summarized in Table 7.1.

Households

Households’ financial wealth is allocated to five categories of assets: domestic
money (cash holdings that bear no interest),Hh, domestic currency-denominated
bank deposits held at home, DDh, foreign currency-denominated deposits held
domestically, FDh, foreign currency-denominated deposits held abroad, FDW

h ,
and holdings of government bonds, GBh. By allowing households to hold
foreign-currency denominated deposits in the domestic banking system, we
therefore account for the high level of dollarized liabilities of the Turkish finan-
cial system. Indeed, as shown in Figure 7.1, such deposits continue to account
for a sizable share of total bank deposits in Turkey.22

22See Civcir (2002) for a discussion of dollarization in Turkey. Note that our specification
of dollarization on the asset side of banks’ balance sheets accounts only for foreign-currency
denominated loans to firms, not households.
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Given liabilities of DLh, net financial wealth, WTh, is defined as

WTh = Hh +ER(FDh + FDW
h ) +DDh +GBh −DLh. (68)

As noted earlier, rural and informal sector households hold no foreign-currency
deposits, banks lend only to urban formal sector households (in addition to for-
mal sector firms), and only profit earners hold government bonds. Thus, in the
above equation, FDh = FDW

h = 0 for h = A, I, DLh = 0 for h 6= F , and
GBh = 0 for h 6= E.
The demand function for currency by each household h is taken to be posi-

tively related to consumption of that group (to capture a transactions motive),
CONh, and negatively to expected inflation, EINFL, and the interest rate
on domestic-currency deposits, ID. In addition, for formal sector households
and profit earners, it also depends negatively on the rate of return on foreign-
currency denominated assets, defined as a weighted average of the interest rates
on foreign-currency deposits held at home and abroad, 1+ IDF and 1+ IFW

RF ,
with both rates adjusted for the expected rate of depreciation, 1 +EDEPR:23

Hd
h =

CON
θhCON
h EINFL−θ

h
EINFL(1 + ID)−θ

h
DDn

[(1 + IDF )(1 +EDEPR)]κ
h
FD [(1 + IFW

RF )(1 +EDEPR)]1−κhFD
oθhIF ,

or equivalently

Hd
h =

CON
θhCON
h EINFL−θ

h
EINFL(1 + ID)−θ

h
DDn

(1 +EDEPR)(1 + IDF )κ
h
FD(1 + IFW

RF )
1−κhFD

oθhIF , (69)

where θhIF = 0 for h = A, I. The coefficient κhFD is the relative weight attached
to the domestic interest rate on foreign-currency deposits held at home in the
overall measure of the rate of return on foreign-currency denominated assets. It
is measured as the relative share of these deposits in the previous period:

κhFD =
FDh,−1

FDh,−1 + FDW
h,−1

, h = F,E. (70)

The total demand for cash is thus

Hd =
X
h

Hd
h. (71)

To determine the allocation of bank deposits, we must distinguish between
rural and urban informal sector households, on the one hand, and formal sector
households and profit earners on the other. For the first group, which holds
no foreign-currency deposits and no government bonds, and does not borrow

23Note that in equation (69), as well as in (73), (74) and (75), it is the risk-free world
interest rate (which is the relevant measure of the rate of return for lenders) that appears.
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from banks, the demand for domestic-currency deposits can be obtained from
the wealth equation (68), given that (64) determines WTh and (69) determines
the demand for currency:

DDh =WTh −Hh, h = A, I. (72)

For formal sector households and profit earners, we assume that households
follow a two-step process similar to the one described in Agénor and Khan
(1996). First, households determine the allocation between domestic- and total
foreign-currency denominated deposits (held either at home or abroad). Second,
they decide how to allocate total foreign-currency denominated deposits between
deposits in the domestic banking system and deposits abroad.
Formally, in the first stage formal sector households and profit earners de-

termine the ratio DDh/ER(FDh + FDW
h ) as a function of the interest rate on

domestic-currency deposits, on the one hand, and the overall rate of return on
foreign-currency denominated assets, defined again as a weighted average of the
rates of return on foreign-currency deposits held at home and abroad:

DDh

ER(FDh + FDW
h )

=

(
1 + ID

(1 +EDEPR)(1 + IDF )κ
h
FD(1 + IFW

RF )
1−κhFD

)θhDD

,

(73)
where h = F,E and κhFD is as defined earlier.24

In the second stage, the allocation of foreign-currency denominated deposits
between home and abroad is given by

FDh

FDW
h

= (
1 + IDF

1 + IFW
RF

)
θhFD , h = F,E, (74)

which does not depend on exchange rate expectations.
The second-stage portfolio decision is generally non-trivial because house-

holds may not be indifferent as to the location of their deposits as a result, for
instance, of high transactions costs associated with switching between curren-
cies, or a perceived risk of confiscation–which could take for instance the form
of a forced conversion of foreign-currency deposits held in domestic banks into
domestic-currency assets. If formal sector households and profit earners were
indifferent as to the location of their foreign-currency deposits, FDh and FDW

h

would be perfect substitutes. In that case θhFD → ∞ and, in the absence of
capital controls, the following interest rate parity condition would hold:

1 + IDF = 1 + IFW
RF .

This condition implies that the interest rate on foreign-currency denomi-
nated deposits at home cannot deviate from the world risk-free interest rate.
24For profit earners, both the demand for cash (equation (69)) and the relative demand for

domestic-currency deposits (equation (73)) could also be specified as negatively related to the
expected rate of return on government bonds.
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In general, however, we will assume that foreign-currency deposits at home and
abroad are imperfect substitutes, and that (as discussed later) IDF is set do-
mestically by commercial banks.
The demand for government bonds by profit earners, GBd

E , measured as a
proportion of interest-bearing wealth, depends on rates of returns on all interest-
bearing assets:

GBd
E

WTE −HE
=

(1 +EIB)θ
E
GB (1 + ID)−θ

E
DDh

(1 +EDEPR)(1 + IDF )κ
E
FD(1 + IFW

RF )
1−κEFD

iθEFD , (75)

where κEFD is defined in (70) and EIB is the expected rate of return on govern-
ment bonds.
Note that, given (64), (69), (73), (74), and (75), the budget constraint (68)

can be used to determine residually the demand for one of the four interest-
bearing assets by profit earners–for instance the demand for domestic-currency
bank deposits,in a manner similar to equation (72) for rural and informal sector
households:

DDE =WTE −HE −ER(FDE + FDW
E )−GBE .

For formal sector households, similar manipulations yield

DDF =WTF −HF −ER(FDF + FDW
F ) +DLF .

Firms

Domestic firms borrow both domestically (in domestic and foreign currencies)
and abroad not only to finance their working capital needs, as discussed earlier,
but also to finance their investment plans. Borrowing on world capital mar-
kets, FLP , is limited and treated as exogenous. Taking into account retained
earnings, the investment financing constraint requires that

PK · ZP = (1− shpFP − shpEP )Y FP +∆DLTP +ER ·∆FLP , (76)

whereDLTP represents total domestic borrowing from commercial banks, defined
as

DLTP = DLP +ER ·DLFP .

The supply of banks’ foreign currency assets, that is, foreign currency loans
to domestic firms, is assumed to remain constant relative to banks’ foreign
currency liabilities, which consist of the sum of foreign borrowing and foreign
currency deposits from households:

ER ·DLFP = φPDL(FLB +
X
h

ER · FDh). (77)

Equation (76) can be solved for DLTP , that is, total demand for bank loans:

DLTP = DLTP,−1 + PK · ZP − (1− shpFP − shpEP )Y FP −ER ·∆FLP . (78)
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Commercial Banks

The balance sheet of commercial banks shows, on the asset side, loans to for-
mal sector households and private formal sector firms for investment purposes,
DLF +DLTP , holdings of government bonds, GB

T
B, and reserve requirements at

the central bank, RR. On the liability side, it accounts for domestic- and foreign-
currency deposits by the public,

P
h(DDh + ER · FDh), borrowing from the

central bank, DLB, and foreign loans (measured in domestic-currency terms),
ER · FLB. With NWB denoting commercial banks’ net worth, their balance
sheet can be written as

DLF +DLTP +GBT
B+RR−NWB =

X
h

(DDh+ER ·FDh)+DLB+ER ·FLB .
(79)

Reserve requirements are assumed to be levied at the same proportional rate
on both domestic- and foreign-currency denominated deposits:

RR = rreq
X
h

(DDh +ER · FDh), (80)

where 0 < rreq < 1 is the (effective) reserve requirement rate. For simplicity,
banks are assumed to hold no excess liquid reserves.
Commercial banks’ holdings of government bonds, GBT

B , are made up of two
components:

GBT
B = GBp

B +GBd
B , (81)

where GBp
B is direct placement of bonds by the government and GBd

B is ad-
ditional commercial banks’ demand for bonds. Direct bond placement with
commercial banks is given as a constant share of the total outstanding stock of
government bonds:25

GBp
B = φB,pGB ·GBs, φB,pGB > 0. (82)

The additional demand for government bonds by commercial banks (as a
ratio of net wealth) is positively related to the interest rate on these bonds and
negatively to their opportunity cost, that is, the lending rate:

GBd
B

NWB
= φB,dGB(

1 +EIB

1 + IL
)θ
B
GB , φB,dGB > 0, (83)

where EIB is again the expected rate of return on government bonds. We
assume that due to existing banking regulations, domestic banks cannot choose
to allocate freely a fraction of their wealth to holdings of foreign bonds; as a
result, we exclude the rate of return on foreign-currency assets from (83).
The demand for foreign loans by commercial banks depends on the cost

of domestic funding from households and the central bank, in addition to the

25This placement rule can be thought of as accounting for the bonds held by public banks,
which are not explicitly modelled.
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(premium-inclusive) cost of foreign borrowing. Given the arbitrage conditions
described later (equations (87) and (89)), this demand function can be specified
only as a function of the official interest rate, IR, and the world interest rate
(inclusive of the external risk premium), IFW , adjusted for expected deprecia-
tion:

ER · FLB
NWB

= φBFL

·
1 + IR

(1 + IFW )(1 +EDEPR)

¸θBFL
, φBFL > 0. (84)

This equation implies that if domestic and foreign borrowing are perfect
substitutes (that is, θBFL →∞), then the central bank’s refinancing rate cannot
deviate from the premium-inclusive, and expectations-adjusted, world interest
rate:

1 + IR = (1 + IFW )(1 +EDEPR).

Banks’ net income is distributed in proportion shpEB to profit earners. Com-
mercial banks’ net worth therefore evolves over time according to

∆NWB = (1− shpEB)PROFB −∆ER(
X
h

FDh,−1 +FLB,−1 −DLF,−1), (85)

where the second term on the right-hand side represents retained earnings by
commercial banks and the third term represents capital losses (gains) associated
with nominal exchange rate depreciations (appreciations).
Lending by commercial banks to formal sector households, DLF , is assumed

exogenous. This is consistent with the recent evidence suggesting that in Turkey
households–and to some extent small businesses–appear to be significantly af-
fected by supply-side constraints on the credit market (see World Bank (2003)).
By contrast, lending to firms is taken to be demand determined, as shown in
equation (78). At the same time, banks have access to an infinitely elastic sup-
ply of loans by the central bank at the prevailing official interest rate. They
therefore borrow whatever residual liquidity they need, given their domestic de-
posit base and foreign borrowing. DLB is thus determined residually from the
balance sheet constraint (79), that is, using (80):

DLB = DLF +DLTP +GBT
B

−(1− rreq)
X
h

(DDh +ER · FDh)−ER · FLB −NWB. (86)

Interest Rates and Risk Premia

Banks set both deposit and lending interest rates. The deposit rate on domestic
currency-denominated deposits, ID, is set equal to the cost of funds provided
by the central bank, IR:

1 + ID = 1 + IR. (87)



IMMPA Framework for Turkey 29

This specification implies that banks are indifferent as to the source of
their domestic-currency funds–or, equivalently, they view domestic-currency
deposits and loans from the central bank as perfect substitutes (at the mar-
gin).26 The lower panel of Figure 7.5 shows the behavior of the deposit rate,
the money market rate (the rate at which banks borrow from each other) and
the three-month repurchase rate (which can be viewed as the policy rate, IR).
The figure shows that, although there are periods during which the three rates
tend to evolve in different directions, the degree of synchronization appears to
have increased in recent years. We therefore view the “pricing” (or arbitrage)
condition (87) as a reasonable approximation to current facts.
The interest rate on foreign-currency deposits at home is set on the basis of

the (premium-inclusive) marginal cost of borrowing on world capital markets:

1 + IDF = 1 + IFW . (88)

In turn, IFW depends on the world interest risk-free interest rate, IFW
RF ,

and an external risk premium, EXTPR:

1 + IFW = (1 + IFW
RF )(1 +EXTPR). (89)

Combining equations (74), (88), and (89) implies that the allocation of
foreign-currency deposits between home and abroad by formal sector house-
holds and profit earners depends only on the external risk premium:27

FDh

FDW
h

= (1 +EXTPR)
θhFD , h = F,E.

The external risk premium consists of two components: an exogenous ele-
ment, denoted CONTAG, which captures idiosyncratic changes in “sentiment”
on world capital markets (including contagion effects), and an endogenous com-
ponent, which captures the perceived degree of country risk and depends on the
ratio of the economy’s total foreign debt to exports:

EXTPR = CONTAG+
κERP
2

(

P
i=P,B,G FLiP
i=A,P wpeiEi

)2, (90)

where κERP > 0 and the quadratic form is used to capture the idea that the
external risk premium is a convex function of the debt-to-export ratio.28

26Altnernatively, it could be assumed that there is imperfect substitution between borrowed
reserves and deposits. The deposit rate could then be specified as a positive function of both
the cost of borrowing from the central bank and variables such as the expected inflation rate.
27Note the importance of distinguishing between the premium-inclusive world interest rate

faced by domestic borrowers, IFW , on the basis of which banks set the interest rate on
foreign-currency deposits held domestically, and the risk-free rate faced by lenders, IFW

RF ,
which affects the demand for deposits held abroad by households. In the absence of a risk
premium, both rates would be equal and, given the pricing condition (88), equation (74) would
imply that the ratio FDh/FD

W
h is constant over time.

28 In line with the results of Fiess (2003) for several middle-income Latin American countries,
the country risk premium could also be made a function of the domestic public debt to GDP
ratio. This would provide an additional channel through which fiscal consolidation may affect
the economy.
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The impact of expectations of exchange rate depreciation on the interest rate
on foreign-currency deposits in the domestic banking system can be gauged from
Figure 7.6, which shows the behavior of three-month deposit rates on Turkish
liras and U.S. dollars. The lower panel of the figure shows a dramatic fall
in the expected depreciation rate in late 1999, which tends to indicate that the
stabilization program introduced at that time gained rapid credibility. However,
the data also show that the credibility gain disappeared equally rapidly in the
ensuing months. Figure 7.7 displays a measure of the external risk premium for
Turkey, J. P. Morgan’s stripped spread for that country. The figure shows as
well the behavior of the spread from J. P. Morgan’s emerging markets bond
index (EMBI). Co-movements in the two series tend to capture “contagion”
effects, which are apparent in the period leading up to Argentina’s peso crisis
for instance.
The bank lending rate, IL, is set as a premium over the marginal cost

of funds. Given the arbitrage conditions (87) and (88), this cost is simply
a weighted average of the cost of borrowing from the central bank, IR (or,
equivalently, the deposit rate), and borrowing on world capital markets, IFW .
Taking into account as well the (implicit) cost of holding reserve requirements,
the lending rate is thus determined by

1 + IL =
{(1 + IR)κ

B
DL [(1 + IFW )(1 +EDEPR)]1−κ

B
DL}

(1 +DOMPR )−1(1− rreq)
, (91)

where 0 < κBDL < 1 denotes the relative share of domestic-currency borrowing
by banks in the previous period,

κBDL =

P
hDDh,−1 +DLB,−1P

hDDh,−1 +DLB,−1 +ER−1(
P

h FDh,−1 + FLB,−1)
,

and DOMPR is the domestic risk premium, which depends positively on the
ratio of assets to liabilities of private urban firms:

DOMPR =

·
δcPK−1KP−1

DLP,−1 +ER−1(DLFP,−1 + FLP,−1)

¸−κDRP
, (92)

where κDRP > 0 and 0 < δc ≤ 1.
The risk premium charged by banks reflects the perceived risk of default

on their loans to domestic firms. The link between the premium and firms’
net worth has been much emphasized in the recent literature on real-financial
sector linkages. Bernanke, Gertler, and Gilchrist (2000), and Gertler, Gilchrist,
and Natalucci (2001), in particular, emphasized the impact of collateralizable
wealth on bank pricing decisions.29 The higher the value of firms’ physical assets
29Collateralizable wealth (or the net present value of firms’ profits) could also act as a

quantity constraint on bank borrowing, as for instance in the models of Krishnamurthy (2003),
which extends the analysis of Kiyotaki and Moore (1997), and Xie and Yuen (2003). In both
settings, shocks to credit-constrained firms are amplified through changes in collateral values
and transmitted to output. See, however, Cordoba and Ripoll (2004) for a dissenting view on
the ability of collateral constraints to generate output amplification.
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(which measures “pledgeable” collateral), PK · KP , or an “effective” fraction
δc of that amount, relative to both domestic and foreign financial liabilities,
DLP + ER · (DLFP + FLP ), the higher the proportion of total lending that
banks can recoup in the event of default. This reduces the risk premium and
the cost of borrowing, stimulating the demand for credit.
This specification has important implications for understanding the inter-

actions between the real and financial sides in the model. A large nominal
exchange rate depreciation (that is, a rise in ER), would reduce firms’ net
worth, thereby raising the cost of capital and leading to a contraction of pri-
vate investment. In turn, this would exert contractionary pressures. The extent
to which output contracts would depend, in a general equilibrium setting, on
the elasticity of the demand for loans. In the model, the demand for loans is
residually determined to finance investment expenditures (see equation (78)),
whose desired level depends on both the growth rate of output and the real
lending rate (see equation (65)). The direct effect of a rise in the lending rate
resulting from lower net worth would reduce desired investment and the de-
mand for domestic loans, thereby offsetting at least to some extent the impact
of a currency depreciation on firms’ financial liabilities (which operates through
ER · (DLFP + FLP )), by reducing DLP and DLFP .
In addition, if households are net creditors in foreign currency (as is the

case here), the depreciation could have to a positive effect on private spending
(through its impact on disposable income), thereby stimulating output. In gen-
eral, therefore, the extent to which a currency depreciation is contractionary
through its effect on the risk premium depends not only on the elasticity of the
premium with respect to net worth but also the sensitivity of investment to the
lending rate and the magnitude of wealth effects on consumption.
Changes in the risk premium may explain why, in practice, spreads between

the loan and deposit rates appear to fluctuate significantly over time, as shown
in Figure 7.5.30 In fact, as suggested in Figure 7.8, the bank lending spread
tends to follow a counter-cyclical pattern. This behavior is consistent with the
view that, in downswings, the value of borrowers’ collateral tends to fall–as a
result of a fall in asset prices in general, and in our case more specifically a drop
in the price of capital goods.31 With the perceived risk of default increasing, and
the value of “seizable” collateral falling, banks may charge a higher premium, as
hypothesized in (92). To our knowledge, there has not been any systematic study
of the link between collateral and lending spreads in Turkey; given the obvious
importance of this mechanism in the model, we will assess the sensitivity of the

30Other factors that affect the behavior of lending-deposit spreads include, of course, op-
erating costs (which we abstract from), taxation, changes in banks’ degree of risk aversion,
and changes in market structure and the degree of competition. Indeed, in Turkey banks
and borrowers are subject to a variety of taxes–the banking and insurance transaction tax,
the foreign exchange transaction tax, and a tax levy on checks, among others. In addition,
depositors must pay up to 20 percent in withholding tax on interest income. Spreads tend to
be larger for loans in Turkish lira, as opposed to foreign currency. Nevertheless, we abstract
from these other considerations at this stage.
31Note that the spread could also be made a direct function of the level of economic activity

(or the output gap), as for instance in Atta-Mensah and Dib (2003).
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simulation results reported later to alternative values of κDRP , the parameter
measuring the elasticity of the domestic premium to the “effective” collateral-
to-liability ratio.
Banks are indifferent between lending in domestic currency or foreign cur-

rency. Thus, the interest rate on foreign-currency denominated loans, ILF , is
determined from the arbitrage condition

(1 + ILF )(1 +EDEPR) = 1 + IL. (93)

Using (93), equation (77) implies that ER ·DLFP = φPDLDLP , so that

DLTP = (1 + φPDL)DLP .

7.1.9 Public Sector

The public sector in our framework consists of the central bank and the govern-
ment. We specify each agent’s budget constraint (in stock and flow terms for the
central bank) and transfers between them. We also discuss the determination
of official interest rates, as well as the composition of public investment.

Central Bank

The balance sheet of the central bank consists of, on the asset side, of loans
to commercial banks, DLB, foreign reserves, FF , changes in which are taken
as exogenous (possibly reflecting central bank intervention aimed at managing
the exchange rate), and government bonds, GBCB. Liabilities consist of the
monetary base, MB. With NWCB denoting the central bank’s net worth, we
have

DLB +ER · FF +GBCB −NWCB =MB. (94)

The monetary base is the sum of currency in circulation, Hs, and required
reserves, RR:

MB = Hs +RR. (95)

Assuming no operating costs, net profits of the central bank, PROFCB, are
given by the sum of interest receipts on loans to commercial banks, and interest
receipts on holdings of foreign assets and government bonds:

PROFCB = IR ·DLB,−1 + IFW
RFER · FF + IB ·GBCB,−1. (96)

A fraction shpG of the central bank’s profits are transferred to the govern-
ment. Thus, the central bank’s net worth evolves over time according to:

NWCB = NWCB,−1 + (1− shpG)PROF
CB +∆ER · FF−1, (97)

where the last term represents valuation effects. Thus, exchange rate changes
that affect the domestic-currency value of the central bank’s stock of foreign
reserves do not affect the monetary base; these capital gains and losses are
instead absorbed via changes in the central bank’s net worth. From the balance
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sheet constraint (94), and taking into account (97), the monetary base changes
according to

MB =MB−1 +∆DLB + ER ·∆FF +∆GBCB − (1− shpG)PROF
CB,

where the last term is zero if all central bank profits are transferred to the
government (shpG = 1).
As noted earlier, the supply of liquidity to commercial banks by the central

bank is taken to be perfectly elastic at the prevailing official interest rate IR,
which is itself treated as predetermined. Alternatively, we could endogenize
the official interest rate by specifying a monetary policy reaction function that
would relate IR to, say, the output gap, and deviations of inflation from a target
value, as in Taylor-type rules (see Svensson (2003)). Experiments with feedback
rules of this type would be particularly important for Turkey, given the expected
move to a (flexible) inflation targeting framework in the near future.

Government Budget

The government primary balance, PRBAL, can be defined as

PRBAL = TXREV + PROFG + shpGPROF
CB, (98)

−WSGS
E
G − TRH − PG ·G− PCPZG

where TXREV represents total tax revenues, PROFG profits by the govern-
ment from sales of the public good (defined in (55)), shpGPROFCB the share of
central bank profits transferred to the government, WSGS

E
G salaries of teachers

in public education, TRH total government transfers to households, and G real
government consumption of goods and services.32

The overall fiscal balance, OV BAL, is defined as

OVBAL = PRBAL− IFW
G ·ER · FLG,−1 − IB ·GB−1, (99)

where the last two terms account for interest payments on foreign loans (at an
exogenous rate IFW

G ) and payments on government bonds held by commercial
banks, the central bank, and profit earners–the stock of which is denoted GB:33

GB = GBT
B +GBCB +GBE . (100)

Total tax revenues consist of direct taxes, DIRTAX, indirect taxes on goods
and services, INDTAX, as well as payroll taxes on employers in the formal

32Note that public investment ZG is valued at the sales price of the composite private
formal sector good, PCP , because it is assumed to consist of expenditure on the private
formal composite good only.
33Note that non-residents are assumed not to hold domestic government bonds, in line

with the evidence for Turkey, which suggests that such holdings are relatively small. This
component–which would alter not only (100) but also the balance-of-payments equilibrium
condition (105)–can be easily added.
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private sector and in public production, and social security contributions by
employees in the private sector:34

TXREV = DIRTAX + INDTAX

+sstaxU
X

j=P,G

WUjUj+sstaxS
X

j=P,G

WSjSj+
X
j=U,S

paytaxj(WjGjG+WjP jP ).

Direct income taxes are levied on households (except those in the informal
sector) and private formal sector firms:

DIRTAX =
X

h=A,F,E

inctaxhY Hh + ftaxPPROFP .

Indirect taxes consist of revenue from import tariffs, taxes on gross produc-
tion (at the rate protaxi), and taxes on domestic sales (at the rate saltaxi):

INDTAX = ER
X

i=A,P

wpmitmiMi +
X
i6=I

protaxiPXiXi (101)

+
X

i=A,P

saltaxiPQiQi.

Public investment consists of investment in infrastructure, IINF , and invest-
ment in education, IEDU , which are both considered given in real terms:

ZG = IINF + IEDU . (102)

Government investment increases the stock of public capital in either in-
frastructure or education. The stock of public capital in infrastructure includes
public property such as roads, railroads, power plants, and hospitals, whereas
the stock of capital in education includes school buildings.
Accumulation of each type of capital evolves according to

Ki = (1− δi)Ki,−1 + Ii,−1, i = INF,EDU, (103)

where 0 < δi < 1 is a depreciation rate.
The model closure specifies a fixed growth path for government bond is-

suing and foreign borrowing. With no central bank financing, and exogenous
foreign borrowing (in foreign-currency terms), the government budget deficit,
−OV BAL, is therefore given from “below the line”:

−OV BAL = ER ·∆FLG +∆GB. (104)

Given the path of the overall balance set by (104), equation (99) is solved
for the primary balance, PRBAL, and (98) residually for the level of transfers
to households, TRH.

34Although payroll taxes incurred in the production of public services appear in the defin-
ition of total tax revenues, they have no effect on the primary balance because (as shown in
(55)) they are netted out of profits transferred to the government.
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7.1.10 The Balance of Payments and the Exchange Rate

Because foreign reserves are constant, the balance-of-payments constraint im-
plies that any current account imbalance must be compensated by a net flow of
foreign capital, given by the sum of changes in households’ holdings of foreign-
currency denominated deposits abroad,

P
h∆FD

W
h , changes in foreign loans

made to the government, ∆FLG, and to private firms, ∆FLP (both taken to
be exogenous), changes in loans to domestic banks, ∆FLB , minus the change in
official reserves (also assumed to be exogenous), ∆FF , all measured in foreign-
currency terms:

0 =
X

i=A,P

(wpeiEi − wpmiMi) + IFW
RF

X
h=F,E

FDW
h,−1 (105)

+REMIT + IFW
RFFF − IFW

X
h=P,B

FLj,−1 − IFW
G FLG,−1

−
X

h=F,E

∆FDW
h +

X
j=G,P,B

∆FLj −∆FF,

where REMIT is the flow of remittances, defined as

REMIT = κREMWFFORL−1, 0 < κREM < 1,

withWF denoting again the foreign wage (measured in foreign-currency terms),
FORL the number of Turkish nationals working abroad, and κREM the share
of wages being remitted. In turn, FORL is given by

FORL = (1− δIMIG)FORL−1 + IMIG, (106)

where 0 < δIMIG < 1 is the rate of “attrition” of the stock of migrants and
IMIG is determined by equation (39). Equation (105) determines implicitly
the equilibrium nominal exchange rate.

7.1.11 Currency and Bond Market Equilibrium

With (97) determining changes in the central bank’s net worth, changes in the
monetary base,MB, can be derived from the balance sheet constraint, equation
(94), with DLB determined by equation (86), and FF and GBCB exogenous.
Using equation (95), the supply of domestic currency is thus given by:

Hs =MB −RR.

Equality between the supply and demand for cash requires that, using (71):

Hs = Hd =
X
h

Hd
h. (107)

The equilibrium condition of the market for government bonds, which can
be solved for the expected interest rate EIB, is given as

GBs = GBd
E +GBT

B +GBCB , (108)
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or, using (75), as well as (81), (82) and (83):

(1− φB,pGB)GB
s = NWBφ

B,d
GB(

1 +EIB

1 + IL
)θ
B
GB +GBCB (109)

+
(WTE −HE)(1 +EIB)θ

E
GB (1 + ID)−θ

E
DDh

(1 +EDEPR)(1 + IDF )κ
E
FD(1 + IFW

RF )
1−κEFD

iθEFD .

7.1.12 Price Determination

Value added prices, PVi, are given by adjusting gross prices, PXi, for production
taxes and the cost of intermediate inputs:

PVi = V −1i

PXi(1− protaxi)−
X
j

ajiPCj

Xi, (110)

where protaxI = 0 because there is no indirect taxation of informal sector
output.
The world prices of imported and exported goods, wpei and wpmi, are taken

to be exogenously given. The domestic currency price of these goods is obtained
by adjusting the world price by the nominal exchange rate, with import prices
also adjusted by the tariff rate, tm:

PEi = wpeiER, for i = A,P, (111)

PMi = wpmi(1 + tmi)ER, for i = A,P. (112)

Gross output prices of the rural and urban private goods, PXA and PXP ,
are derived from the expenditure identity:

PXi =
PDiDi + PEiEi

Xi
, for i = A,P. (113)

For the informal and public sectors (both of which do not export and do not
compete with imports), the price of gross output is equal to the domestic price,
PDi, only:

PXi = PDi, for i = I,G, (114)

with both prices determined to clear the market for these goods.35

35 In principle, one could introduce markup pricing (over variable costs) in the formal urban
private sector, as in Agénor (2003a) and Yeldan (1997). However, this would imply, to ensure
market equilibrium, that the actual quantity of domestic goods be determined by the demand
side. The production function would then be inverted to solve for the demand of one of the
labor categories. Thus, firms would typically be “off” their optimal labor demand curve.
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For the rural sector and formal private urban production, the composite
price is determined accordingly by the expenditure identity:36

PQi =
PDiDi + PMiMi

Qi
, for i = A,P. (115)

Prices of the composite inputs J1 and J2 are derived in similar fashion, as a
result of the linear homogeneity of the nested CES production functions imposed
in the production of private formal urban goods:

PJ1 =
PROFP + (1 + IL−1)(1 + paytaxS)WSPSP

J1
, (116)

PJ2 =
PJ1 · J1 + (1 + IL−1)(1 + paytaxU )WUPUP

J2
, (117)

where PROFP , as defined earlier, denotes profits of private firms in the urban
formal sector.
The price of capital is defined as a geometric weighted average of the sales

prices of the goods for which there is investment demand, namely, the public
good and the private formal urban good (see equation (51)):

PK =
Y

i=G,P

PCzzi
i , (118)

where PCi = PDi for i = G.
The price of government spending, PG, is defined in similar fashion (see

equation (49)):
PG =

Y
i=A,G,P

PCggi
i . (119)

Markets for informal goods and government services clear continuously; equi-
librium conditions are thus given by

Qs
I = Qd

I , Qs
G = Qd

G.

The conditions are used to determine PDI and PDG.
As in Karadag and Westaway (1999), the value added tax is modeled as an

ad valorem tax on purchases of final goods.37 Specifically, the sales price for
the rural and formal private sector goods, PCi, differs from the composite price
as a result of a sales tax, levied at the rate saltaxi:

PCi = (1 + saltaxi)PQi, for i = A,P.

36 In principle, the cost functions derived from first-order conditions for the CET and CES
aggregation functions (3), (11) and (41) could be used to determine PX and PQ prices in
these two sectors. However, because CES and CET functions are linearly homogeneous, the
cost functions can be replaced with the accounting identities shown in equations (113) and
(115); the first-order conditions are incorporated in the export supply and import demand
functions (40) and (42).
37 Indeed, in Turkish fiscal accounts, what is referred to as the “value added tax” is actually

an ad valorem sales tax. We therefore chose to model it as applying to composite good prices,
instead of value added prices.
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The consumption price index for the rural and urban sectors are given by

PRUR =
Y
i

PCwri
i , PURB =

Y
i

PCwui
i , (120)

where 0 < wri, wui < 1 are the relative weights of good i in each index. These
weights sum to unity (

P
i wri =

P
i wui = 1) and are fixed according to the

share of each of these goods in rural and urban consumption in the base period.
Finally, the aggregate price level, CPI, is defined as a weighted average of rural
and urban prices:

CPI = Pwcp
RUR · P 1−wcpURB , (121)

where 0 < wcp < 1 is the relative share of spending by rural households in total
consumption. The inflation rate is simply

INFL = ∆CPI/CPI−1. (122)

7.1.13 Default Risk, Credibility, and Expectations

Our analysis of default risk dwells on the presumption that, faced with an unsus-
tainable fiscal deficit, a government can either take fiscal measures to increase
revenue, or be tempted to default at some point–either through monetization,
or outright repudiation. In practice, governments are often tempted to resort
to monetization as deficits and public debt rise because of constraints in the
ability to adjust taxes; the increase in tax rates or in the tax base necessary to
balance the budget may be large and politically unfeasible. The inflation tax
may be an easier option, because it is the accumulation of debt that leads to a
perverse increase in interest payments. In addition, there are no explicit costs
associated with collecting the inflation tax, whereas with “conventional” taxes
collection costs may be a convex function of the amount of revenue raised. In
the Turkish case, however, we also view outright debt repudiation as a source
of concern by asset holders. Expectations concerning the possibility of default
will therefore affect their current behavior.38

Specifically, we assume that the demand for government bonds is affected by
the probability that the government will opt for (partial) default, in the form
of either outright repudiation or monetization to finance its deficits.39 Private
investors assign a nonzero probability to default in the current period. The
expected rate of return will reflect this probability, and they will demand com-
pensation in the form of higher nominal interest on government bonds. Thus,
the expected rate of return on government bonds, EIB, can be defined as

EIB = (1− PDEF )IB, (123)

38Masson (1985) studied the impact of unsustainable government deficits on private expec-
tations in an overlapping-generations model.
39 In principle, as noted by Masson (1985), changes in the perceived risk of default will also

afect the marginal rate of substitution across periods, and thus saving. In the present setting,
however, intertemporal considerations by households are not directly captured, and thus we
ignore this effect.
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where PDEF is the subjective probability of default, which is supposed to
depend (with a one-period lag) on the current debt-to-tax revenues ratio:40

PDEF = 1− exp[−α0( GB−1
TAXREV−1

)]. (124)

This specification shows that, when debt is zero, the probability of default
is also zero; by contrast, as the stock of debt (relative to tax revenues) increases
without bounds, the perceived risk of default approaches unity. Put differently,
the larger the stock of debt is in relation to tax revenues, the more likely it is
that unsustainable fiscal deficits will involve default.41

The view underlying our specification in (124) is that tax revenues are con-
strained by some upper bound, whereas the real value of the outstanding debt
(and of the debt service) can be significantly reduced by a surprise increase
in the rate of inflation.42 The outcome of a postponement of action on the
deficit would then eventually translate into a steadily increasing interest rate
on government bonds, as a result of two factors. First, demand for these bonds
depends on the expected rate of return, which is the product of the risk of “non
default” times the interest rate, as shown in equation (123). For a given prob-
ability of default, a continued increase in the supply of bonds will require an
increase in interest rates, to induce investors to hold them. This can be seen by
combining condition (109) and equation (123), to write the actual, equilibrium
interest rate on government bonds as

IB =
Λ(GBs, ...)

1− PDEF
, (125)

where Λ(·) is a functional form that depends positively on GBs and the dots rep-
resent the other determinants of the demand for government bonds by domestic
banks and profit earners. An increase in the supply of bonds GBs, fueled by
an increase in the government deficit, would indeed raise the equilibrium bond
rate, everything else equal.
Second, an increase in the stock of public debt will lead (with a one-period

lag) to a rise in the perceived probability of default by investors, which will
also tend to lead to higher interest rates on government bonds. As can be
inferred from the previous equation, an increase in PDEF would indeed raise
the equilibrium bond rate. The rise in interest rates would in turn worsen
the overall deficit of the government–making the adoption of corrective fiscal
40Note that using GDP as a scale variable instead of tax revenue in the probability of

default would not be appropriate here, because both agriculture and the informal sector are
not subject to taxation. Thus, an increase in GDP resulting from higher output from either
one of those sectors would not signal a greater capacity to repay.
41 In principle, the government could meet its debt obligations by cutting spending (or selling

assets) instead of raising taxes. Our view, however, is that (given the large share of spending
allocated to wages and interest payments) most of the adjustment to cover obligations in case
of default would have to come from higher tax revenues.
42 See Spaventa (1987) for a detailed discussion of the view that governments typically face

a limit to the tax burden that they can impose on their citizens–notably because of adverse
effects on incentives and income distribution.
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policies inevitable. Higher interest rates therefore make an unsustainable fiscal
policy more unsustainable, hastening the need for policy reforms.
To model credibility, we assume that the expected rate of inflation (which

affects directly the demand for domestic currency, private investment, saving
rates, and wage formation in the private formal sector), is given as a weighted
average of the perceived (or explicitly announced) inflation target of the central
bank, INFLTARG, and the one-period lagged inflation rate:

EINFL = CREDIB · INFLTARG + (1− CREDIB)INFL−1, (126)

where INFL is defined in (122) and 0 < CREDIB < 1 is our measure of
credibility, defined as

CREDIB = 1− PDEF. (127)

Credibility in our framework depends therefore only on fiscal policy; the
stance or effectiveness of monetary policy (as measured, for instance, by devia-
tions between actual and target inflation rates) plays no role.43 Full credibility
(CREDIB = 1) occurs only if the probability of default PDEF is zero. An
increase in the probability of default lowers credibility and leads agents to re-
duce the weight attached to the inflation target in forming expectations (thereby
imparting greater persistence to inflation), because default is associated with a
perceived increase in the risk of monetization and thus higher future inflation. In
a sense, therefore, inflation expectations depend essentially on the fiscal stance–
in line with the empirical results of Celasun, Gelos and Prati (2004), based on
survey data for Turkey. Although they do not provide a formal characterization
of their argument, they note (p. 494) that “...A credible fiscal consolidation
is probably the key to reducing inflation, because inflation expectations will
decline only if the public perceives that the need to monetize fiscal deficits or
inflate away the debt stock has come to an end.”44

The expected nominal depreciation rate, EDEPR, which affects portfolio
decisions and the pricing rules of commercial banks, is defined as a weighted
average of its past value and expected changes in the real exchange rate, mea-
sured as the difference between expected domestic inflation (given in (126)) and
foreign inflation, FINFL, with a one-period lag:

EDEPR = χEDEPR−1 + (1− χ)(EINFL− FINFL−1), (128)

43 In Ozatay (2000) and Civcir (2002), credibility is measured by the average maturity of
new domestic non-indexed public debt issues. However, maturity is treated as an exogenous
variable, instead of being (inversely) related to the debt-to-GDP ratio, as one would expect.
For other ways of modeling credibility involving forward-looking expectations in stochastic
models, see Laxton, Ricketts, and Rose (1994), Huh and Lansing (1999), Isard, Laxton, and
Eliasson (2001), and Erceg and Levin (2003). For econometric studies, see Ruge-Murcia (1995)
and Agénor and Taylor (1992).
44They also found that inflation expectations appear to be forward-looking, rather than

backward-looking. However, this result is not consistent with those obtained by Agénor and
Bayraktar (2002), who found that forward- and backward-looking components have similar
weights in expectations.
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where 0 < χ < 1. Thus, when domestic inflation is expected to exceed foreign
inflation, that is, when the real exchange rate is expected to appreciate, agents
will also expect the nominal exchange rate to depreciate, to prevent a loss in
competitiveness.45

Note that in the model exogenous changes in the probability of default lead
in general to an inverse correlation between credibility and the government
bond rate. An increase in PDEF , for instance, raises directly the bond rate,
as implied by (125). At the same time, it also reduces credibility, as implied
by (127), thereby raising expected inflation, as can be inferred from (126), as
long as INFL−1 > INFLTARG. In turn, higher expected inflation raises the
expected rate of depreciation of the nominal exchange rate, as implied by (128).
From (75), and the equilibrium condition (109), the rise in EDEPR lowers the
demand for government bonds by households. With a fixed supply of bonds,
this requires an offsetting increase in EIB, that is, a rise in IB itself (as implied
by (123)), which compounds the initial effect of the increase in PDEF on the
actual bond rate.

7.2 Calibration and Solution

Appendix C reviews the structure of the financial SAM that underlies the
model, our calibration procedure, and the parameter values (estimated and
non-estimated) that we use in the behavioral equations. A more detailed de-
scription of the data and adjustment procedures used to construct the financial
SAM is provided in Jensen and Yeldan (2004). Essentially, the calibration of
the model was done by building a Financial Social Accounting Matrix (FSAM).
The FSAM itself was built in two steps: a) construction of a MacroSAM; and
b) disaggregation into a MicroSAM. The construction of the MacroSAM was
split into a real MacroSAM and a financial MacroSAM. The link between the
two types of MacroSAMs was made through the savings-investment balance
account.
The solution of the model is performed with GAMS.When solving the model,

the equilibrium condition (107) is dropped from the system as a result of Walras’
law–if all other markets but the money market are in continuous equilibrium,
then the money market must be in continuous equilibrium as well. That this is
indeed the case is checked automatically in solving the model numerically.

45Alternatively, it could be assumed that expectations are rational (or, more precisely,
model consistent), so that the expected depreciation rate is equal to the one-period ahead
“actual” rate, as derived from the model itself. This, however, is a lot more involved from a
computational standpoint. Other options, as suggested to us by Peter Montiel, would be to
make the expected future exchange rate a function of the current spot rate (with some elasticity
parameter linking the two, and with perhaps a “shift” term to capture exogenous changes in
exchange rate expectations), or to make the expected future exchange rate proportional to
the model’s steady-state solution for the exchange rate, with the factor of proportionality
representing the perceived rate at which the exchange rate converges to its steady-state value.
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7.3 Policy Experiments

In this section, we report two sets of experiments. The first aims to analyze the
real and financial effects of a disinflation program taking the form of a permanent
increase in the official interest rate. The second set relates to fiscal adjustment
and considers two experiments: an increase in the VAT rate and an increase in
the tax rate on income of profit earners. The public sector closure rule implies
that transfers to households adjust to clear the public sector budget.46 In both
cases we focus on the impact of these policies on the sustainability of domestic
public debt and the behavior of the labor market. We refer to effects occurring
in the first two years as the “short run,” those occurring between the third and
fifth years as the “medium run,” and those occurring between the seventh and
the tenth year as the “long run.”
As noted earlier, the growth path for domestic bond financing is exoge-

nously specified in the baseline solution.47 The bond market also includes a
placement rule whereby the government places a pre-determined proportion of
bonds with the commercial banks. The remaining share of outstanding bonds
are allocated among commercial banks and profit earners according to their re-
spective portfolio-balance equations. As can be inferred from (109) and (125),
it is this secondary allocation of bond holdings that determines (together with
the supply of bonds, the probability of default, and interest rates on alternative
assets) the bond rate in the model. The three fiscal adjustments experiments
are carried out using a non-neutral public sector closure. Thus, given that the
overall balance is fixed by (104), the fiscal adjustment experiments affect the
size of the primary balance (as implied by (99)) and transfers to households (as
inferred from (98)). In turn, transfers will affect households’ disposable income,
private spending, and tax revenue. As a result of this closure rule, in each
experiment deviations of the probability of default from its baseline value will
reflect essentially changes in tax revenues, which are themselves closely corre-
lated with activity in the formal sector (given that the rural and informal sectors
are essentially untaxed).

7.3.1 Increase in Official Interest Rates

We first consider a permanent, 5 percentage point increase in the official interest
rate, IR. Results are presented in Tables 7.2 and 7.3. The inflation rate is
reduced significantly in the short run by almost 4 percent, and remains below
the baserun level until period 6. The medium run maximum reduction in the
price level is around 9 percent while the long tun reduction is around 5.5 percent.
The general reduction of the price level is the consequence of changes in factor

46Note that, given this closure rule, the simulation results would be significantly affected if
we were to assume that in the probability of default it is taxes net of transfers that matter,
instead of taxes per se. However, doing so would implicitly amount to assuming that transfers
would not be cut to redeem the debt in case of default.
47Note that, because GDP changes across experiments, the debt-to-GDP ratio will also

change, despite the fact that the growth rate of the stock of public debt is constant.
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costs and the relative demand and supply of goods and services. Indeed, the
increase in the official rate raises the lending rate, which in turn exerts two types
of direct effects: first, it leads to a reduction of formal sector wages through an
increase in the cost of working capital; second, it leads to a strong decline in
investment demand for formal sector goods.
The reduction in formal sector wages leads to a fall in real disposable in-

come for the formal sector household. Because formal sector households have a
relatively high consumption share of formal sector goods, the relative demand
for formal sector goods tends to decline. In this way, the reduction in formal
sector wages tends to be self-reinforcing. At the same time, the reduction in for-
mal sector disposable income is exacerbated by the strong increase in the bond
rate, despite a concomitant increase in deposit rate. The increase in the bond
rate leads to higher interest payments by the government on its debt and (as a
result of the public sector budget closure) a decline in transfers to households.
The reduction in household transfers affects both the formal sector household
and profit earners, because they are the main beneficiaries of public transfers.
But the reduction in income is more pronounced for formal sector households,
because they are affected adversely not only by the reduction in transfers, but
also by the increase in the cost of borrowing. Indeed, because formal sector
households (which are the only ones borrowing from banks) are net debtors in
the initial scenario, their net borrowing costs increase, despite the fact that the
increase in the deposit rate (which matches the increase in the official rate)
cushions the impact of the higher lending rate. Overall, real disposable income
of formal sector households decline by around 12 percent in the medium run
(see Table 7.3, period 5) and 5 percent in the long run (see Table 7.3, period
10). In contrast, profit earners (who do not borrow directly from banks) benefit
relatively strongly from increasing interest receipts on their deposits held with
commercial banks and from government bond holdings. Real disposable income
of this group of households increase by around 10 percent in the medium run
and 6 percent in the long run (see, again, Table 7.3).
The bond rate increases strongly until period 5. Most of the upward pressure

on the bond rate results from the fact that the increase in deposit rates tends
to reduce the demand for bonds by profit earners; the net worth of commercial
banks remain low through the medium run (making them therefore reluctant
to increase bond holdings above direct placement holdings), and central bank
holdings are exogenous. Given that the supply of bonds does not change across
experiments, the bond rate must increase to maintain market equilibrium and
maintain bond holdings of profit earners around baserun levels.48 The impact
on the bond rate reaches a maximum of 11 percentage points in period 5, after
which increases in the net worth of commercial banks start to kick in. The bond
rate therefore increases less strongly after that period, by about 6 percentage
points in the long run.
Banks’ net worth is negatively affected by the increasing cost of central

48This is so despite the fact that savings by profit earners tend to increase as a result of
the rise in deposit rates–an increase that tends to raises total financial wealth over time (as
implied by (64)) and thus to increase the demand for bonds (as implied by (75)).
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bank funding. However, it is positively affected by the increase in the bond and
lending rates. The lending rate increases by 4.8 percent in the short run and 4.5
percent in the medium run. This reflects the countering effects of a) the initial
increase in the official rate of 5 percent; and a) the subsequent reductions in the
expected nominal exchange rate depreciation and a slight fall in the domestic
premium. Declining expectations of nominal depreciation follow from a general
decline in actual exchange rate depreciation. This affects the cost of funding
through foreign-currency deposits and therefore lowers the lending rate. The
domestic premium also declines slightly due to the exchange rate appreciation,
which lowers the domestic-currency value of firms’ foreign-currency liabilities
and therefore increases the value of their net collateral-debt ratio.
The nominal exchange rate appreciates by around 10 percent in the medium

run, and 6 percent in the long run. The growth path of the nominal exchange
rate closely resembles the growth path of the domestic price level, and this is
reflected in a relatively stable real exchange rate. Indeed, the real exchange rate
depreciates by around 0.3 percent in the short run and appreciates around 0.
5 percent in the medium run, before settling down around a real appreciation
of only 0.1 percent in the long run. Movements in the real exchange rate are
mirrored in the trade balance and the current account, which improves in the
short run but deteriorates slightly in the medium and long run.
As noted earlier, the increase in lending rates induced by the hike in official

interest rates affects the real economy through two main channels: a) reduced
investment demand; and b) increased costs of working capital. The first channel
directly reduces demand for private formal sector investment goods. Combined
with the reduction in formal sector disposable income and consumption, this
leads a sharp reduction in demand for private formal sector goods compared to
other sectors of the economy. In addition, the medium and long run impact
of lower investment (or more accurately, the reduction in the stock of private
physical capital that it entails) is to lower production capacity and reduce the
marginal product of other production factors (most notably skilled labor) in
the private formal sector. Value added in the urban formal sector is therefore
particularly affected and declines by 0.8 percent in the long run. The urban
informal sector also experiences a small decline in value added of less than 0.1
percent in the long run, while value added in the rural sector expands by 0.2
percent. These developments are mainly due to relative price effects and the
reduced outflow of workers from rural to urban areas. Overall, GDP declines
by 0.3 percent in the long run.
The decline in real GDP is the outcome of the decline in private investment

demand dominating the real increase in consumption. Over time, private invest-
ment declines strongly not only as a result of the increasing lending rate but
also because of the negative accelerator effect emanating from the decline in
GDP itself. In contrast, private consumption increases due to the income effect
(alluded to above) of the increase in the deposit and bond rates, particularly
on the disposable income of profit earners. Combined with a decline in relative
formal sector prices, this leads to a sharp increase in real consumption of that
category of households. The increase in overall real household consumption is



IMMPA Framework for Turkey 45

moderated by the decline in consumption by the formal sector household, for
the reasons discussed earlier.
Wages in the labor market generally mirror changes in the overall price level.

Indexed public sector wages move with the urban formal sector consumer price
index. In addition, the lower public sector wages together with higher lending
rates, higher (skilled) unemployment, and declining private sector investment,
combine to lower relative wages in the formal private sector. The decline in
formal sector wages spills over into (smaller) declines in rural and informal
sector wages as well. Accordingly, the expected wage differential between the
formal and informal urban sectors is narrowed by 9 percentage points in the
medium run (period 4 in Table 7.2) and 4 percentage points in the long run,
whereas the wage differential between the rural and urban sectors is narrowed
by 3 percentage points in the medium run and 0.3 percentage point in the long
run. Movements in these wage differentials lead to reduced migration of labor
between sectors, and account for the increase in value added in the rural sector,
and the relatively small changes in value added in the informal sector.
The external premium faced by domestic banks (as shown in (90)) fluctu-

ates essentially with changes in exports. The initial exchange rate depreciation
increases exports. The fall in the ratio of foreign debt to exports therefore
lowers the external premium in the short run. The subsequent exchange rate
appreciation and associated reduction in exports means, however, that the ex-
ternal premium increases (albeit slightly) in the long run. This leads to an
increase in the interest rate on foreign-currency deposits held domestically (as
implied by (88) and (89)), as well as in the lending rate and the interest rate
charged on foreign-currency loans by domestic banks (as implied by (89), (91),
and (93)). In principle, the effect of interest rates on foreign-currency deposits
and loans could be significant. For instance, the increase in interest rates on
foreign-currency loans raises interest payments for firms in the private formal
sector (which reduces income distributed to profit earners and thus dampens the
increase in that group’s consumption expenditure); at the same time, it raises
banks’ profits and thus income received by profit earners. However, because
these effects tend to offset each other, and because the quantity of domestic
loans denominated in foreign currency is relatively small, the net quantitative
impact is not large.
The probability of government default increases due to the reduction in

nominal tax revenues and the resulting increase in the debt-to-tax revenues
ratio.49 This increase in the default probability is matched by a similar decline
in credibility, due to increased expectations of monetization. As a result, the
bond rate tends to rise (compounding the demand effects discussed earlier) and
expectations of inflation tend to increase. Over time, the increase in expected
inflation tends to mitigate the positive impact on households’ savings rates
implied by the rise in deposit rates (as implied by (62)). For private investment,
by contrast, the rise in expected inflation tends to reduce the initial magnitude
49Note that in Table 2 the ratio of total tax revenues to GDP increases throughout the

simulation period. This is because, although both variables fall, the reduction in GDP exceeds
that of tax revenues.
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of the increase in the real lending rate, thereby dampening over time the adverse
effect of a higher cost of borrowing on private capital formation.
Finally, it can be noticed that the government primary surplus-to-GDP ratio

increases both in the short and long run. The increase reaches a maximum of 5.6
percentage points over the reference path (Table 7.2, period 5), reflecting strong
declines in government transfers to households. These transfers are squeezed
due to the strong increase in the bond interest payments resulting from our
assumption that bond financing is maintained at base run levels, implying that
(with exogenous foreign borrowing in foreign-currency terms) the government
deficit is given from “below the line.”
It is worth noting that the magnitude of the long-run decline in GDP would

of course be smaller if, as a result of a Taylor-type rule, the authorities were
to lower interest rates in response to lower inflation. It is also interesting to
note that this experiment, a disinflation attempt based on a rise in official
interest rates, lead to a rise in the probability of default (essentially because the
increase in interest rates has a contractionary effect, which translates into lower
tax revenues), and an initial real depreciation (see Table 7.3). These results are
consistent with those derived by Blanchard (2004) in a very different setting,
in which there is a direct link between the probability of default, capital flows,
and movements in the exchange rate. Nevertheless, our experiment carries a
similar note of caution: in an inflation targeting framework (in which interest
rates are used to achieve a specific level of inflation), an initial inflationary
shock can have perverse effects. An increase in real interest rates to “choke off”
inflationary pressures can lead to a real depreciation, and thus higher inflation,
which may lead in turn to further increases in interest rates. In our experiment,
fiscal policy is also an important potential tool to reduce inflation: by issuing
less domestic debt and reducing the debt-to-tax ratio, the government would
mitigate the increase in the probability of default, which would in turn dampen
the rise in the bond rate. This would reduce pressure on cutting the primary
deficit through a drop in transfers, thereby dampening the adverse effect on
output and tax revenues.

7.3.2 Fiscal Adjustment

As noted earlier, we discuss two types of fiscal adjustment policies: an increase
in the VAT rate and a rise in the tax rate on income of profit earners.

Increase in the VAT Rate

We first consider fiscal adjustment in the form of a permanent, 2.5 percentage
point increase in the value added tax, which (as noted earlier) applies solely to
private formal sector goods. Results are presented in Tables 7.4 and 7.5.
The tax rate increase both the level and the growth rate of prices. Overall

inflation rises by about 3.6 percent in the short and medium run (see Table 7.4,
period 4). The inflationary impact becomes negative after that, before return-
ing to slightly positive values in the long run. In level terms, prices increase
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by about 15 percent above their baserun value in the long run. This general
increase is driven by changes in relative demand and supply of goods and ser-
vices. First, the tax rate increase leads directly to an increase in the price of the
private formal sector good. This tends to lower demand for that good, lowering
production and increasing unemployment in the formal sector. Nevertheless,
the increase in government revenues is transferred back to households (due to
the public sector closure rule), which tends to stimulate consumption spending
across all categories of goods and to put upward pressure on prices. Further-
more, the bond rate declines markedly, thereby lowering interest payments and
borrowing needs by the government, and reinforcing the increase in demand
through higher household transfers. Reduced investment demand for formal
sector goods pulls in the other direction. Investment is negatively affected by
increasing lending rates and the “reverse” accelerator effects associated with a
decline in the growth rate of GDP. However, improved credibility (through its
effect on inflation expectations and the real lending rate, as discussed below)
reduces the impact of this effect in the medium and long run.
The bond rate declines by about 1 percentage point on impact and reaches

a maximum reduction of 8 percentage points in the medium run (see Table
7.4, period 5). In the long run, the bond rate declines by about 6 percentage
points. This decline results essentially from the increase in the nominal dis-
posable income of profit earners. While these households experience a strong
decline in real disposable income due to declining commercial bank profits (see
Table 7.5), the impact of inflation on nominal income, and thus savings and
wealth, is such that the nominal demand for bond holdings increases. With the
supply of bonds exogenously fixed, the increase in demand tends to lower bond
rates. The smaller long run decline in the bond rate is due to movements in
the net worth of commercial banks. Indeed, the declining bond rate exerts over
time a self-correcting feedback effect through lower commercial banks’ profits
and net worth. This lowers the overall demand for bonds and creates pressure
for a (partial) long-run correction in the drop in the bond rate.
Banks’ net worth is also affected by a slight increase in the lending rate, of

the order of 0.3 percentage point in the long run. This increase follows mainly
from a rise in the domestic premium, which results in turn from actual exchange
rate depreciation. By increasing the domestic-currency value of foreign-currency
loans, the nominal depreciation reduces the net value of firms’ collateral. At
the same time, expectations of exchange rate depreciation remain relatively
unchanged. The reason is that the higher actual rate of exchange rate depreci-
ation is mitigated by lower expected inflation in the long run, due to improved
credibility and declining inflation in the long run. In turn, credibility improves
because increasing (nominal) tax revenues lower the debt-to-tax ratio, thereby
lowering the probability of default. In turn, the reduction in the probability
of default (that is, the credibility gain) tends to lower the actual bond rate,
thereby contributing to the decline discussed earlier.
The nominal exchange rate depreciates by around 13 percent in the medium

run and 10 percent in the long run. The growth path of the nominal exchange
rate resembles the growth path of the domestic price level, but less so than in the
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case of an increase in the official interest rate (as discussed earlier). Accordingly,
the real exchange rate tends to appreciate, remaining around 0.5 percent below
the baserun level in the long run (see Table 7.5). Nevertheless, both the trade
balance and the current account tend to improve in the long run. This occurs
both because of the decline in real total consumption induced by the fall in
disposable income (which reduces overall spending on the composite private
formal sector good) and because the relative price of private formal sector goods
declines strongly–in spite of the increase in the tax rate. Combined with strong
nominal depreciation, this leads to a decline in the relative demand for imports
of the private good and an improvement in the current account (despite an
appreciation of the “overall” real exchange rate), by about 0.3 percent of GDP
in the long run.
The combination of an increasing lending rate and tax-induced increases

in the price of formal sector investment goods leads to a strong reduction in
investment demand in the short run. In the short run, increased expectations of
inflation due to high actual inflation reduce the cost of borrowing, which tends to
mitigate the fall in investment demand over the medium run. However, improved
credibility and declining actual inflation lead to lower expected inflation in the
long run; thus, real investment spending by private formal sector firms declines
by about 3.6 percent in the long run. Over time, lower levels of investment
lead to lower production capacity and a reduction in the marginal product of
other production factors in the private formal sector. The general decline in
demand for formal sector goods therefore leads to a sharp long-run reduction in
unskilled employment, of about 4.3 percent. As a consequence, value added in
the urban formal sector declines by 0.8 percent in the long run. Urban informal
sector value added also declines by 0.3 percent, whereas value added in the rural
sector improves by about 0.6 percent in the long run. Increasing value added
in the rural sector and reduced value added in the urban informal sector result
mainly from increased migration of workers from rural to urban areas. Overall,
GDP declines by 0.3 percent in the long run.
The decline in real GDP mainly reflects the diverging growth paths of macro

aggregates. While private investment demand declines (strongly) and the trade
balance improves (moderately), real consumption remains relatively unchanged
in the long run. Real consumption experiences an initial short-run expansion of
0.4 percent, followed by a similar 0.4 percent medium-run contraction. These
movements reflect the behavior of the real disposable income of profit earners,
which declines strongly by -11 percent in the medium run and by -9 percent in
the long run. In turn, as noted earlier, the declining income of profit earners is
mainly due to the sharp decline in interest income from bond holdings. Real pri-
vate investment falls by 3 percent on impact. In spite of the direct initial price
impact of the VAT, the relative decline in formal sector goods prices tends to
stimulate real investment demand in the medium run, with investment declining
by about 0.8 percent. Nevertheless, the decline in inflation expectations, com-
bined with the increasing lending rate and a negative accelerator effect, tend to
reduce real private investment by 3.6 percent in the long run.
Over time, declining real investment tends to reduce the capital stock in the
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private formal sector. Nevertheless, reduced demand for formal sector goods
leads to a relatively moderate long run 0.2 percent reduction in skilled employ-
ment. In contrast, the long-run reduction in unskilled employment amounts to
4.3 percent, indicating that bargained wages for unskilled workers are increasing
too fast. Partly because of the marked increase in formal sector unemployment,
the wage differential between formal and informal sector declines strongly. This
(together with a reduction in the probability of finding a job in the private formal
sector) implies that formal sector migration is reduced in the long run. Nev-
ertheless, the reduced level of formal sector migration cannot fully compensate
for reduced employment. Unskilled open unemployment therefore increases by
1.4 percent in the long run. Skilled unemployment increases by a much smaller
proportion (0.1 percent) in the long run.
Finally, the results indicate that the VAT increase leads to a sharp increase

(by 11 percent) in the domestic debt-to-tax revenues ratio in the long run. This
is partly due to the direct impact of an increased VAT rate, but mostly due to
the impact of higher prices on tax revenues. Combined with the strong decline
in the bond rate, this leads to a significant long-run reduction in the interest
payments-to-tax revenue ratio. Furthermore, the reduced interest payments
implies that there is less need for a government primary surplus. Accordingly,
the reduction in interest payments leads to increased household transfers (and
thus higher spending, as noted earlier) and a long-run reduction in the primary
surplus of around 2.4 percent of GDP.

Increase in the Tax Rate on Profit Earners

We next consider a permanent, 5 percentage point increase in the tax rate on
income of profit earners. Results are reported in Tables 7.6 and 7.7.
The main impact of the tax increase is to lower real disposable income of

profit earners (by about 3.2-3.8 percent in the short and long run) and to increase
real disposable income of other urban sector households. It also leads to an in
increase in government revenues amounting to 3.5 percent of GDP in the short
to medium run, and 2.4 percent of GDP in the long run.
As a result of our public budget closure rule (which, again, keeps the supply

of bonds fixed and treats foreign borrowing as exogenous), the increase in gov-
ernment revenue translates into higher transfers to households. Given the initial
distribution of these transfers, they go mainly toward urban formal households
and profit earners. Nevertheless, urban informal households are initially the
main beneficiaries of the increased transfers, with their real disposable income
rising by 2.0 percent in the short run, compared to 0.9 percent for urban formal
households and -0.2 percent for rural households. The strong relative increase
in informal sector income is due to a) increasing demand for informal sector
goods and production input (labor); and b) the fact that informal sector house-
holds are not subject to direct tax payments. Profit earners have relatively low
consumption shares in informal sector goods. The redistribution of household
income therefore increases demand for informal sector goods by a relatively
large amount. In turn, this increases informal sector output, labor demand, and
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wages, thereby leading to higher real disposable income.
In the medium run, formal sector households enjoy a relatively strong in-

crease in real disposable income (2.9 percent) compared to urban informal house-
holds (1.9 percent). The income of profit earners is relatively high in the medium
run, and tax-induced redistribution toward formal sector households is therefore
relatively high. In the long run, the initial pattern re-establishes itself: urban
informal households gain the most (about 2 percent) compared to urban formal
households (1 percent) and rural households (-0.3 percent).
Inflation is high in the short run but declines toward zero in the medium

run. Rural and urban price levels reach a maximum increase of 3.1-3.4 percent
(see Table 7.7, period 5). Subsequently, inflation turns negative and price levels
return close to their baserun levels in the long run. Price movements are driven
by the increase in sectoral demand (relative to supply) for goods and services
and tend to be reflected in movements of the nominal exchange rate. The real
exchange rate appreciates somewhat in the short and medium run, but remains
virtually unchanged in the long run. The initial exchange rate appreciation
worsens the current account slightly in the short run. Nevertheless, relative
price movements lead to an improvement in the current account in the long
run. Accordingly, domestic formal sector prices remain subdued due to declining
consumption demand from profit earners.
Similar to price levels, nominal wage levels reach a maximum increase in

the medium run. High wage increases of around 5.5 percent are experienced
by informal sector workers. In comparison, private formal skilled and unskilled
workers benefit from smaller increases, of the order of 1.5 and 2.3 percent respec-
tively. In the long run, the informal sector wage level increases by 2.7 percent
whereas formal sector wages decline. This decline is due to a combined switch
in consumption and investment demand away from formal sector goods. The
fall in unskilled wages in the formal private sector is somewhat mitigated in the
medium and long run as a result of an increase in the reservation wage due to
increasing public sector wages (private formal unskilled workers benefit from a
high public sector leadership effect on their wages), and subsequently due to
declining unskilled unemployment.
The long-run decline in unskilled unemployment (following an increase in

the short and medium run) results mainly from a reduction in the supply of
unskilled labor to the formal sector. The reason is that the increase in the
informal sector wage relative to the private formal unskilled wage lowers the ex-
pected wage differential between the formal and informal sectors. This reduces
migration into the formal sector (that is, the number of unskilled job seekers
in that sector) and gradually eliminates the increase in unemployment that oc-
curred during the short and medium run. As for rural-urban migration, the
expected wage differential between urban and rural areas gets smaller, because
of the decline in relative formal sector wages (and in spite of the increase in
informal sector wages). The subsequent migration from urban to rural areas
implies that informal sector employment contracts slightly in the medium run;
it also expands in the long run, when urban migration tapers off. Labor move-
ments imply that rural employment continuously expands during the simulation
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horizon.
Unskilled employment in the urban formal sector declines markedly both in

the short and the long run due to declining demand for formal sector goods.
Skilled employment also declines (marginally) in the short run, but increases
(marginally) in the medium term due to increasing investment and capital ac-
cumulation. Skilled workers benefit from the complementarity between physical
capital accumulation and skilled labor employment. Nevertheless, the subse-
quent decline in real private investment means that skilled employment remain
unchanged in the long run.
Overall, the redistributive policy of increasing taxation of profit earners

leaves real GDP unchanged in the long run. Migration increases labor supply
and real value added in rural areas (0.1 percent). By contrast, reduced formal
sector goods demand leads to reduced relative formal sector wages, reduced for-
mal sector migration and reduced formal sector value added (-0.1 percent). The
net effect of increased migration to rural areas and reduced formal sector migra-
tion means that value added in the informal sector remains virtually unchanged
in the long run.
Real investment declines on impact due to the accelerator effect. During

the following periods (and until period 6), real investment expands because
increasing inflationary expectations reduce the expected cost of borrowing for
investment purposes. By the same token, real investment declines in the long
run as expected inflation and the expected cost of borrowing drop. Real con-
sumption falls in line with disposable income, whereas overall disposable income
itself declines due to increasing consumer prices.
Regarding the financial sector, the domestic-currency lending rate increases

marginally in the medium run, and declines slightly in the long run. The
medium-run increase follows from small increases in domestic and external
risk premia, whereas the long-run decline follows from improved credibility,
which spills over into declining expectations of inflation and exchange rate
depreciation–thereby lowering the expected cost of funds. Improved credibility
is the mirror image of a declining probability of default, which itself follows
directly from the increase in tax revenues. The reduction in the probability of
default puts downward pressure on the actual bond rate. Overall, however, the
bond rate increases in both the short and the long run, as a result of declining
demand for bonds by profit earners, induced by the impact of lower dispos-
able income, lower savings, and thus lower wealth accumulation over time for
that category of households. In between, during the medium run, the bond rate
declines slightly because of a wealth-induced increase demand in for government
bonds by commercial banks. Nominal exchange rate depreciation increases the
net worth of commercial banks in the medium run, and this indeed stimulates
their demand for bonds.
Finally, public finance indicators show that tax revenues expand significantly

as a proportion of domestic debt throughout the adjustment period, reaching
2.4 percent in the long run. The increase in government resources implies that
interest payments as a proportion of tax revenues decline strongly during the
medium term. However, the subsequent increase in the bond rate implies that
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the interest payments-tax revenue ratio returns to a value close to its baserun
level in the long run. Due to the model closure rule (flexible household trans-
fers balancing the public sector budget), the primary budget surplus naturally
reflects additional financing needs. Accordingly, the primary budget balance
follows movements in the bond rate: as a proportion of GDP, the primary sur-
plus deteriorates in the medium term, and improves (by about 0.7 percentage
point) in the long run.
In evaluating the fiscal effects of a tax increase on profit earners, it should

be kept in mind that the model does not account for the possibility that higher
tax rates may increase incentives for tax evasion (thereby reducing the increase
in the “effective” tax rate) and/or reduce incentives to participate in the labor
force (which would affect output growth in the medium and long run). Both
effects may lead to lower increases in tax revenues than those indicated by our
simulation results. At the same time, however, there is limited evidence that
participation rates are highly sensitive to tax rates in Turkey.

7.4 Concluding Remarks

The purpose of this chapter has been to analyze the effects of monetary and
fiscal adjustment on public debt sustainability and the behavior of wages and
unemployment in Turkey. The model on which the analysis is based captures a
number of important structural characteristics of the Turkish economy, such as
rural-urban migration, a large urban informal sector, bilateral bargaining in the
formal sector, dollarization of the banking system (on both asset and liability
sides), and the interactions between credibility, default risk on government debt,
and inflation expectations. Accounting for default risk on public debt is indeed
a key feature of the model. Our basic assumption is that if the government must
engage in further borrowing to meet its debt service payments and finance its
deficit, investors will be unwilling to accumulate public bonds indefinitely. We
endogenized investors’ behavior by assuming that there is a non-zero probability
of default that depends on the debt-to-tax revenue ratio. In turn, the probabil-
ity of default affects the rate of return on government bonds. The higher the
perceived risk of default is, the lower will be the degree of credibility of the fiscal
stance. Lower credibility, in turn, translates into greater inflation persistence
and a higher interest rate on government bonds. Thus, an unsustainable fiscal
policy may force the government to adjust, as a result of growing pressure on
borrowing costs.
We performed various simulations and analyzed their impact on public debt

sustainability. Specifically, we conducted two sets of experiments: a restric-
tive monetary policy taking the form of a permanent increase in official interest
rates, and fiscal adjustment, taking the form of an increase in the VAT rate
and an increase in the tax rate on income of profit earners. The results high-
lighted the importance of accounting for general equilibrium effects in interest
rate determination, as well as the link between default risk and credibility in
understanding the real and financial effects of adjustment policies. In addi-
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tion, they also indicated the importance of a broad range of fiscal measures for
putting domestic public debt on a sustainable path. These results are consistent
with those of several other recent studies of the Turkish economy. For instance,
Voyvoda and Yeldan (2003), using an overlapping-generations framework, found
that whether the primary surplus target of 6.5 percent of GDP embedded in the
May 2001 program is sustainable depends heavily on the vulnerability of the
Turkish economy to adverse growth shocks. In addition, the debt-to-GDP ratio
is likely to fall only gradually. This calls for further fiscal reform to ensure a
speedier fall in that ratio–and therefore allow domestic risk premia (or default
probabilities) to fall and interest rates to come down, as in our framework.
As one would naturally expect in a model of this type, our simulation results

depend very much on the type of closure rule that we adopted for the government
budget. Instead of assuming that the supply of bonds follows an exogenous
path and that any residual budget gap is “closed” through an adjustment in
transfers to households–a plausible adjustment scenario for a country where
the recent crisis has led to a dramatic drop in real wages and a sharp increase
in poverty–we could have assumed for instance that the supply of domestic
bonds (or foreign borrowing) is endogenous, with an adjustment rule involving
either a change in government spending on goods and services produced in the
formal sector, or a change in the VAT tax rate, when the ratio of domestic (or
foreign) debt to tax revenues reaches a particular level. Such threshold rules
are attractive from an empirical standpoint to the extent that they describe
quite well the way policymakers tend to respond to excessive growth in their
liabilities. Intuitively, the implications for our model are quite clear: by allowing
the debt-to-tax ratio to fluctuate a lot more, the probability of default will also
fluctuate more, thereby implying a larger effect of default risk (or, equivalently
here, credibility) on the actual bond rate. In turn, fluctuations in the bond rate
would imply larger effects of any given shock on the financial sector and the real
economy.
In addition to the policies considered in this chapter, the model can be used

to analyze the fiscal and labor market effects of a wide range of shocks. For
instance, the model could be used to study the impact of various interest rate
rules on output, inflation, and unemployment, or alternative fiscal rules aimed
at limiting discretion in spending and ensuring public debt sustainability in the
long run (see, for instance, Perry (2003) and Wyplosz (2002)). An analysis of the
performance of alternative interest rate rules–which could capitalize on some
of the recent research by Berument and Malatyali (2001), Berument and Tasci
(2002), and Elekdag (2003)–would be particularly desirable, given Turkey’s
planned transition to inflation targeting. The response of Turkey’s economy to
various types of external shocks (such as contagion effects, autonomous changes
in sentiment on world capital markets, or terms-of-trade disturbances) could also
be analyzed in the model. On the labor market side, an important experiment
would be to examine the impact of a cut in payroll taxation. Employer-paid
social security contributions averaged about 36 percent of total labor costs dur-
ing 1996-2000; it has been argued that these high social security taxes create
strong disincentives to job creation. More generally, many observers have called
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for a thorough overhaul of Turkey’s social insurance system. A key issue in this
context is how to shift the main pillar of unemployment protection from the
severance payment system to the unemployment insurance scheme established
in June 2000, and the extent to which this shift will promote labor adjustment
in response to changing economic conditions.50 The model could also be used
to analyze the macroeconomic effects of a reduction in employment of unskilled
workers in government. This last simulation is quite important because some
observers have argued that continued fiscal adjustment in Turkey may require a
sustained retrenchment in public sector employment, given a public sector wage
bill that accounted for about 24 percent of central government expenditure in
recent years.51

Finally, although already quite complex, our model can be extended or mod-
ified in various directions. We assumed that the market for bank credit was
imperfectly competitive. Alternatively, it could be assumed that the banking
system is oligopolistic, as for instance in Beenstock et al. (2003). This type of
market structure would lead to higher, and more rigid, bank lending spreads.
Second, workers’ reservation wage could be made a function of severance pay-
ments, as for instance in the specification of the wage target of trade unions
discussed in Chapter 3. This would allow the model to address an important
issue for the Turkish labor market (see Tunali (2003)): the wage and employ-
ment effects of a reduction in firing costs. Finally, we did not model the stock
market. Although the existing evidence suggests that the stock market does not
play a significant financial role in Turkey at the present time, its importance
may increase in the future–and so will, therefore, its potential effects on private
investment and portfolio allocation.

50Social security could be modeled along the lines of Agénor, Nabli, Yousef, and Jensen
(2004).
51During the period 1999-2001, public sector employment increased by 5 percent, whereas

private employment fell by 6 percent.
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Appendix
Calibration and Parameter Values

The calibration of our IMMPA model for Turkey was carried out using a) a
1996 Financial Social Accounting Matrix (FSAM); b) an auxiliary data set; and
c) a set of non-calibrated parameters. A summary description of each of these
sources of information will be provided in this appendix. A complete description
of the creation of the 1996 Turkey FSAM and the auxiliary data set, as well as
the derivation of non-calibrated parameter estimates, can be found in Jensen
and Yeldan (2004).
The main data sources for the creation of the FSAM include the website of

the Turkish State Planning Organization (SPO), http://www.dpt.gov.tr, and
various publications by the State Institute of Statistics (SIS) and the Central
Bank of Turkey (CBT). The FSAM itself was built in two steps: a) construction
of a MacroSAM; and b) disaggregation into a MicroSAM. The construction of
the MacroSAM was split into a real MacroSAM and a financial MacroSAM.
The link between the two types of MacroSAMs was made through the savings-
investment balance account. Accordingly, this account was forced to be iden-
tical. In the following, the construction and key characteristics of the real and
financial MacroSAMs will be described. The more disaggregated characteristics
are described in the above mentioned publication.
The real MacroSAM was built around final demand and cost components of

GDP data from the SIS. SIS publications were generally preferred as the main
data source for the input-output part of the MacroSAM, because they allowed
for better correspondence with other data sources. Intermediate consumption,
however, was derived from the 1996 Turkey Input-Output table.
SPO data were used as the main source for public sector budget data,

whereas the CBT publications were used as the main source for the current
account of the balance of payments. Data regarding commercial banks and the
Central Bank of Turkey were mainly obtained from the SIS publications. The
balanced real MacroSAM is presented in Table A7.1.
The real MacroSAM indicates that foreign trade (as measured by the sum of

exports and imports) makes up around 50 percent of GDP, implying that Turkey
is a fairly open economy. Exports make up around 13 percent of total produc-
tion, while imports make up around 13 percent of absorption. The large current
account deficit, which amounts in the MacroSAM to about 5 percent of GDP,
indicates that absorption is significantly larger than production. Accordingly,
the trade balance deficit amounts to more than 20 percent of export earnings.
Looking at savings rates, the data show that firms save around 20 percent of
their disposable income whereas households save around 14 percent of their dis-
posable income. In comparison, the government primary surplus amounts to 3.4
percent of GDP. Finally, it can be noticed that interest payments by the public
sector amount to around 39 percent of tax revenues, indicating that the public
sector is running an unsustainable overall budget deficit of 6.9 percent of GDP.
The financial MacroSAM was built around the savings and investment ag-

gregates from the real MacroSAM. Accordingly, the correspondence between the



56 Chapter 7

savings-investment balance accounts of the two SAMs were ensured by construc-
tion. The main data sources used in the construction of the financial MacroSAM,
as noted earlier, were CBT and SIS publications. SIS publications were used to
obtain information about public sector financial flows as well as private sector
borrowing in foreign currency. The remaining data in the financial MacroSAM
were derived from CBT publications. The balanced financial MacroSAM is
presented in Table A7.2.
The financial MacroSAM shows that government bond issuing was around

7.1 percent of GDP. This is slightly higher than the overall financing need of 6.9
percent, reflecting the fact that the Turkish government reduced foreign borrow-
ing slightly in 1996. The increase in bond holdings of commercial banks accounts
for around 90 percent of the total increase in government bonds. Profit earners
and the CBT hold the remaining 10 percent of newly issued bonds. Money
issuing, including lending to commercial banks, stood at 2.4 percent of GDP.
This is a relatively small number, but it reflects the fact that inflation was high
in 1996. Money issuing would therefore represent a significantly higher pro-
portion of lagged GDP, reflecting significant use of the inflation tax in 1996.
Foreign exchange reserves increased by around 6.1 percent of imports. Again,
the current import number is inflated by strong depreciation of the exchange
rate in 1996. The change in foreign exchange reserves would therefore be sig-
nificant when compared to lagged imports, indicating that significant exchange
reserve accumulation took place in 1996. Households increased borrowing from
commercial banks by around 2.9 percent of GDP or 25 percent of household
savings. In comparison, firms increased their borrowing by around 9.3 percent
of GDP or 95 percent of firms’ savings. This pattern indicates that commercial
banks mainly invest their funds in a) loans to firms for investment purposes;
and b) government bonds. Finally, it may be noticed that commercial banks
mainly funds themselves out of domestic deposits. The share of deposits in total
additional funding was around 65 percent in 1996.
The auxiliary data set includes mainly level data and interest rates that could

not be directly derived from the 1996 Turkey FSAM. The Turkish economy was
characterized by much instability over the 1996-2003 period. The base year
of 1996 was a relatively normal year, but it was still characterized by very
high inflation and underlying volatility. Accordingly, it does not make much
sense to use 1995-96 financial stock data to derive implicit interest rates, or to
use 1995-96 interest rates to derive implicit data in financial stocks. Instead,
initial and lagged values for interest rates, inflation rates and depreciation rates
were chosen (in close correspondence with country experts) so as to match 2003
values and to give rise to reasonable stock numbers. In sum, auxiliary data on
financial stocks were derived by applying the chosen interest rates to the interest
payments recorded in the FSAM.
The auxiliary data for the labor market indicates that unskilled labor is over-

whelmingly employed in the rural and informal sectors. Specifically, 49 percent
of the unskilled employed workers is working in the rural sector while 39 percent
is working in the urban informal sector. In comparison, 11 percent of unskilled
employed is working in the urban private formal sector while only 1 percent is
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initially employed in the public sector. Skilled employment is more of an urban
public sector phenomenon. Indeed, the data indicate that 62 percent of em-
ployed skilled workers are working in the urban private formal sector whereas
38 percent of the total are working in the urban public sector. Initial rates of
open unemployment among workers in the urban formal sector can be derived
from estimates of sectoral labor supply. Initial unemployment rates are esti-
mated to be 11 percent among unskilled workers and 15 percent among skilled
workers.
Initial levels of the private formal sector capital stock, as well as public capi-

tal stocks of infrastructure and education capital, were derived from a combina-
tion of initial data and sensitivity analyses. Depreciation rates were estimated
to be 2.1 percent for public sector infrastructure capital and 3.4 percent for
public sector education capital and private formal sector capital. Growth rates
of rural and urban labor stocks were estimated to be respectively 0.1 percent
and 2.3 percent. The reason for the low rural labor supply growth rate is to be
found in the relatively high level of migration of families from rural to urban
areas. While fertility levels remain relatively high in rural compared to urban
areas, migration of families bring children into urban areas before they reach
the age for entering the labor market.
The relatively high levels of migration between segments of the Turkish labor

market is evident from the data as well. Estimates indicate that yearly migra-
tion from rural to urban areas amounts to around 2.5 percent of the rural labor
force. In comparison, overseas migration amounts to around 1.5 percent of the
urban labor force, while migration between the informal and formal labor mar-
ket segments amounts to around 0.9 percent of the informal sector labor force.
Accordingly, migration plays a very important role for labor market develop-
ments in Turkey. In addition, the yearly number of unskilled workers receiving
education to achieve skilled status, is estimated to be around 1.7 percent of the
urban labor force.
The initial inflation rate was set at around 30 percent while the initial de-

preciation rate of the nominal exchange rate was set at around 10 percent. The
initial expected depreciation rate was also set at 10 percent. In addition, the
levels of bond holdings of profit earners, commercial banks, and the CBT, were
set so as to imply an initial bond rate around 16 percent (consistent with the
interest payments on government bonds given in the FSAM). The initial bond
rate was allowed to be relatively low so as to achieve a sensible balance between
the financial stocks and flows. Accordingly, these initial levels allowed for a pub-
lic debt stock of around 66 percent of GDP. Nevertheless, inflation and exchange
rate depreciation were allowed to increase to levels around 30-40 percent (and
the bond rate around 45-50 percent) as part of the base run solution underlying
the simulations reported in this chapter. In addition, the level of household de-
posits with commercial banks, as well as commercial bank borrowing from the
CBT, were set so as to allow for a deposit rate/official rate of 25 percent and
a foreign-currency deposit rate of about 10 percent. In addition, the stock of
money holdings by households were set so as to allow for a reserve requirement
ratio of around 5 percent.
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Levels of household and firm loan stocks with commercial banks were subse-
quently set so as to allow for a lending rate around 35 percent. Given the levels
of domestic deposit rates and expected depreciation, as well as the reserve re-
quirement ratio and the lending rate, a domestic premium of about 3 percent
was derived. Again, the initial level of the domestic premium was set at a rela-
tively low level in order to allow for a sensible balance between financial stocks
and flows. Nevertheless, the domestic premium was allowed to increase to levels
around 5-8 percent as part of the baserun solution underlying the simulations
reported in the main text.
The probability of default was initially set at 50 percent, but was allowed

to decline to levels around 30-40 percent over the base run. The mirror image
of the decline in the probability of default was that credibility was allowed
to increase from an initial level of 50 percent to around 60-70 percent over
the base run period. This also meant that expected inflation was allowed to
decline slightly from an initial level of about 18 percent over the base run.
The expected depreciation rate was subsequently allowed to increase gradually
from an initial level around 10 percent (as noted above) to levels slightly below
expected inflation over the base run. Foreign inflation was set at an exogenous
rate of 2 percent per year.
Most of the non-calibrated parameters were estimated from time-series data.

The relative wage elasticity of rural-urban migration was estimated to be 0.019
whereas the relative wage elasticity of overseas migration was estimated to be
0.012. The partial adjustment (weighting) parameters were estimated to be
respectively 0.56 and 0.28. Subsequently, the wage elasticity and partial adjust-
ment speed of informal-formal sector migration was set at intermediate levels
of 0.016 and 0.40. The rate of decline in the foreign labor stock was set at
1 percent per year, whereas the share of remittances in foreign workers’ wage
income was set at 10 percent. In addition, the substitution elasticity between
teachers and education capital in the CES skills upgrading function (that is, the
education production function) was set at a low value of 0.3.
In the money demand specification, the domestic currency interest rate elas-

ticity was set at the commonly estimated value of -0.21 for all households, except
for profit earners where the elasticity was set at the estimated value of -0.91.
The foreign currency interest rate elasticity was set at the commonly estimated
value of -0.63. Finally, the disposable income elasticity of money demand was
set at the commonly estimated value of 0.42 for all households.
In the demand equation for foreign currency deposits, the foreign currency

interest rate elasticity was set at the commonly estimated value of 0.37 for the
formal sector household and profit earners (the only two categories of house-
holds in the model in possession of foreign exchange deposits). In the demand
equation for government bonds by profit earners, the foreign currency interest
rate elasticity was set at the estimated value of -0.37, and the domestic currency
interest rate elasticity at the estimated value of -0.91 (similar to the money de-
mand elasticity given earlier). In addition, the bond rate elasticity was set a
level of 2.0, somewhat above the estimated level of 1.20. This was done at the
request of country experts and reflects the desire to obtain sensible results from
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the model simulations.
Turning to the private wage specifications, worker’s bargaining strength pa-

rameters were set at the same estimated level of 0.63. The public sector lead-
ership elasticities were set at estimated levels of respectively 0.75 and 0.06 for
the unskilled and skilled wage specifications; the expected urban price elastici-
ties were set at estimated levels of respectively 0.32 and 0.26 for the unskilled
and skilled wage specifications; and the unemployment elasticities were set at
estimated levels of respectively 0.23 and 0.25 for the unskilled and skilled wage
specifications. Finally, the minimum wage elasticity was set at an estimated
level of 0.47 for the unskilled wage specification. The plausibility of parameter
values was assessed through some sensitivity analysis.
Production elasticities were not immediately available but we relied to some

extent on existing CGE applications for Turkey. The share of land in rural pro-
duction was assumed to be 0.3, leaving a production share of 0.7 for unskilled
labor (assuming that no capital equipment is used in agricultural production).
Similarly, it was assumed that there are moderate substitution possibilities be-
tween public sector infrastructure investment and unskilled rural labor, through
the adoption of an elasticity of substitution of 0.75. Finally, the elasticity of
transformation between domestic market and export of domestic production
was taken to be at a middle level, that is, 1.0. In addition, it was assumed as a
starting point that there are constant returns to scale in urban informal sector
production.
Looking at urban private formal production, the top-level CES substitution

elasticity between public infrastructure capital and composite primary produc-
tion factors was assumed to be a moderate 0.75. At the second-level, CES
substitution possibilities between formal urban unskilled labor and the compos-
ite factor consisting of skilled labor and private physical capital was assumed to
be higher at 1.2. Finally, the bottom-nest CES substitution elasticity between
skilled labor and the private capital stock was assumed to be 0.4, reflecting little
substitution possibilities at this level (as suggested by the evidence). Finally,
public sector composite labor was assumed to be moderately substitutable to
public infrastructure capital in the top-level public production nest, whereas
substitution possibilities between unskilled and skilled public employees was
assumed to be moderately high at 1.2.
Parameter estimates for the private investment equation were taken in part

from the studies cited in the text. The elasticity with respect to real GDP
growth (which captures the accelerator effect) was set at 1.5 and the real lending
rate elasticity was set at the relatively high value of -2.5. However, for the
infrastructure elasticity of investment demand, we found no reliable estimate in
the literature. We chose to set it as a relatively low value, 0.1. Given that we
did not consider changes in public investment in infrastructure, this particular
choice has actually little effect on the simulation results reported in the text. The
partial adjustment rate of actual to desired investment was set at an estimated
value of 0.63.
The relative interest rate elasticity of commercial banks’ foreign borrowing

was set at an estimated value of 0.46, whereas the elasticity of commercial banks’
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demand for government bonds with respect to the expected bond rate was set at
the estimated value of 0.46. The elasticity of the banks’ domestic risk premium
with respect to the collateral ratio could not be estimated due to a lack of time
series data. The elasticity was chosen to be 0.2, in order to avoid very large (and
potentially destabilizing) amplification effects. Similarly, the partial adjustment
coefficient of the expected rate of depreciation was chosen to be 0.9 at the request
of country experts. Finally, the direct placement ratio of government bonds with
commercial banks was set at 0.9, reflecting the placement ratio of newly issued
bonds observed in the 1996 Turkey FSAM.
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Table 7.1
Financial Balance Sheets

(in domestic-currency terms, at current prices)
Households

Assets Liabilities
Cash holdings (H) Borrowing from Banks (DLF )
Dom. bank dep. (DD +ER · FD) Net financial wealth (WT )
Foreign bank deposits (ER · FDW )
Government bonds (GBE)

Firms
Assets Liabilities

Private capital Stock (PK ·KP ) Dom. borr. (DLP +ER ·DLFP )
Foreign borrowing (ER · FLP )
Net worth (NWP )

Commercial Banks
Assets Liabilities

Government bonds (GBB) Dom. bank dep. (DD +ER · FD)
Loans to firms (DLP +ER ·DLFP ) Foreign borrowing (ER · FLB)
Loans to households (DLF ) Borr. from central bank (DLB)
Reserve requirements (RR) Net worth (NWB)

Central Bank
Assets Liabilities

Loans to commercial banks (DLB) Cash in circulation (H)
Foreign reserves (ER · FF ) Reserve requirements (RR)
Government bonds (GBCB) Net worth (NWCB)

Government
Assets Liabilities

Education Capital (PK ·KEDU ) Government bonds (BB)
Infrastructure capital (PK ·KINF ) Foreign borrowing (ER · FLG)

Net worth (NWG)
Consolidated Public Sector

Assets Liabilities
Loans to commercial banks (DLBC) Cash in circulation (H)
Foreign reserves (ER · FF ) Reserve requirements (RR)
Education capital (PK ·KEDU ) Government bonds (BB)
Infrastructure capital (PK ·KINF ) Foreign borrowing (ER · FLG)

Net worth (NWPS)



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources -3.51 -6.06 -7.57 -8.67 -9.43 -9.56 -8.85 -7.58 -6.44 -5.94
    Gross domestic product -3.48 -5.85 -7.33 -8.47 -9.28 -9.42 -8.71 -7.45 -6.33 -5.88
    Imports of goods and NFS -3.61 -6.74 -8.41 -9.36 -9.95 -10.01 -9.31 -8.02 -6.76 -6.12
Total expenditure -3.51 -6.06 -7.57 -8.67 -9.43 -9.56 -8.85 -7.58 -6.44 -5.94
Total consumption -3.46 -5.25 -6.39 -7.40 -8.15 -8.24 -7.49 -6.29 -5.30 -4.99
    Private consumption -3.46 -5.24 -6.34 -7.32 -8.04 -8.12 -7.37 -6.18 -5.19 -4.87
    Public consumption -3.44 -5.35 -6.67 -7.87 -8.76 -8.91 -8.13 -6.85 -5.80 -5.50
Total investment -4.08 -9.44 -12.06 -13.15 -13.68 -13.65 -12.73 -11.10 -9.51 -8.70
    Private investment -4.29 -10.89 -14.32 -15.61 -16.18 -16.17 -15.25 -13.52 -11.81 -10.99
    Public investment -3.46 -6.03 -7.57 -8.66 -9.37 -9.45 -8.68 -7.33 -6.08 -5.49
Exports of goods and NFS -3.15 -5.64 -7.73 -9.27 -10.23 -10.50 -9.92 -8.64 -7.24 -6.35

External Sector (% of GDP)1

Current account 0.15 0.35 0.24 0.09 -0.01 -0.07 -0.11 -0.11 -0.07 0.00
    Exports of goods and NFS 0.10 0.06 -0.11 -0.22 -0.26 -0.29 -0.32 -0.32 -0.24 -0.13
    Imports of goods and NFS -0.04 -0.28 -0.34 -0.29 -0.22 -0.19 -0.20 -0.19 -0.14 -0.08
    Labor Remittances 0.01 -0.01 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 0.00 0.02
    Factor services 0.00 0.01 0.04 0.05 0.06 0.05 0.05 0.04 0.04 0.03
Capital account -0.15 -0.35 -0.24 -0.09 0.01 0.07 0.11 0.11 0.07 0.00
    Private borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Commercial bank borrowing -0.08 -0.09 -0.02 0.08 0.12 0.09 0.02 -0.03 -0.06 -0.07
    Public borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Household deposits abroad 0.08 0.26 0.22 0.17 0.10 0.01 -0.09 -0.14 -0.13 -0.06

Government Sector (% of GDP)1

Total revenue 0.35 0.23 0.27 0.37 0.42 0.36 0.24 0.15 0.14 0.21
    Direct taxes 0.36 0.36 0.43 0.51 0.53 0.46 0.35 0.25 0.22 0.25
    Indirect taxes -0.01 -0.12 -0.16 -0.15 -0.12 -0.11 -0.11 -0.11 -0.08 -0.04
Total expenditure -1.08 -1.65 -2.69 -3.37 -3.52 -3.21 -2.64 -2.07 -1.69 -1.54
    Consumption 0.00 0.06 0.09 0.09 0.08 0.08 0.10 0.11 0.10 0.08
    Investment 0.00 -0.01 -0.02 -0.02 -0.01 0.00 0.00 0.01 0.03 0.04
    Transfers to households -1.17 -2.32 -3.72 -4.81 -5.24 -4.97 -4.25 -3.44 -2.84 -2.56
    Domestic interest payments 0.07 0.63 0.97 1.38 1.65 1.70 1.52 1.26 1.03 0.90
    Foreign interest payments 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.00 0.01
Total financing 0.35 0.76 1.13 1.45 1.65 1.66 1.47 1.20 1.00 0.94
    Foreign borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Bond financing 0.35 0.76 1.13 1.45 1.65 1.66 1.47 1.20 1.00 0.94

Labor Market
Nominal wages
    Rural sector -3.45 -5.23 -6.52 -7.76 -8.72 -8.93 -8.24 -7.06 -6.10 -5.79
    Informal sector -3.37 -3.88 -4.78 -6.18 -7.39 -7.60 -6.69 -5.40 -4.78 -5.24
    Private formal sector
        Unskilled -3.55 -6.84 -8.57 -9.56 -10.12 -10.10 -9.25 -7.78 -6.39 -5.68
        Skilled -3.15 -6.40 -8.16 -9.14 -9.71 -9.79 -9.14 -7.82 -6.41 -5.54
    Public sector
        Unskilled -3.45 -5.62 -7.02 -8.17 -9.00 -9.12 -8.34 -7.03 -5.91 -5.50
        Skilled -3.45 -5.62 -7.02 -8.17 -9.00 -9.12 -8.34 -7.03 -5.91 -5.50
Employment
    Rural sector 0.00 0.00 0.04 0.10 0.16 0.22 0.26 0.30 0.33 0.35
    Informal sector 0.00 0.00 -0.04 -0.11 -0.17 -0.22 -0.26 -0.28 -0.29 -0.29
    Private formal sector
        Unskilled 0.05 -0.08 -0.36 -0.40 -0.34 -0.41 -0.59 -0.73 -0.68 -0.50
        Skilled -0.17 -0.25 -0.40 -0.49 -0.54 -0.58 -0.62 -0.66 -0.71 -0.78
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 0.00 -0.04 -0.11 -0.19 -0.26 -0.33 -0.39 -0.45 -0.49
    Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unemployment rate 1

    Unskilled -0.04 0.06 0.24 0.20 0.10 0.08 0.15 0.19 0.12 -0.03
    Skilled 0.09 0.13 0.19 0.22 0.23 0.23 0.23 0.24 0.24 0.24
Real wage ratios 1

   Expected urban-rural 0.00 -0.13 -2.55 -3.02 -2.46 -1.81 -1.46 -1.28 -0.92 -0.31
   Expected formal-informal 0.00 -0.47 -8.07 -9.16 -7.57 -5.83 -5.28 -5.63 -5.47 -3.80
   Expected international-urban 0.00 0.52 1.97 1.71 0.84 0.20 -0.20 -0.45 -0.53 -0.35
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 0.00 -0.03 -0.05 -0.05 -0.04 -0.03 -0.03 -0.02 -0.01
    Formal-informal (% of urban formal unskilled labor supply) 0.00 0.00 -0.04 -0.07 -0.08 -0.07 -0.07 -0.06 -0.06 -0.04
    International-Urban (% of urban unskilled labor supply) 0.00 0.00 0.01 0.02 0.02 0.01 0.01 0.00 0.00 0.00

Financial Sector
    Deposit rate 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
    Deposit rate (Foreign Currency) -0.02 -0.04 -0.04 -0.01 0.04 0.08 0.10 0.10 0.09 0.07
    Lending rate 4.79 4.74 4.70 4.64 4.57 4.50 4.47 4.48 4.52 4.57
    Lending rate (Foreign Currency) 4.18 4.28 4.34 4.33 4.25 4.12 3.95 3.76 3.61 3.54
    Bond rate 6.17 7.65 9.48 10.71 11.07 10.60 9.47 8.06 6.88 6.29
    Credibility 0.00 -0.81 -1.87 -2.67 -3.16 -3.41 -3.39 -3.07 -2.54 -2.07
    Domestic premium 0.00 -0.02 -0.04 -0.06 -0.08 -0.09 -0.11 -0.11 -0.09 -0.08
    External premium -0.02 -0.04 -0.04 -0.01 0.03 0.07 0.10 0.10 0.09 0.07
    Probability of default 0.00 0.81 1.87 2.67 3.16 3.41 3.39 3.07 2.54 2.07

Memorandum items
GDP at market prices 2 -0.03 -0.07 -0.10 -0.12 -0.14 -0.17 -0.21 -0.24 -0.27 -0.29
Value added at factor cos 2 -0.01 -0.02 -0.07 -0.10 -0.13 -0.15 -0.19 -0.22 -0.23 -0.24
   Value added in rural secto 2 0.00 0.00 0.02 0.05 0.08 0.11 0.13 0.15 0.17 0.18
   Value added in urban informal secto 2 0.00 0.00 -0.01 -0.02 -0.04 -0.05 -0.05 -0.06 -0.06 -0.06
   Value added in urban formal secto 2 -0.02 -0.06 -0.18 -0.28 -0.36 -0.45 -0.56 -0.66 -0.73 -0.78
Private Consumption2 -0.01 0.36 0.66 0.86 0.97 1.01 0.96 0.83 0.69 0.58
Private Investment 2 -0.85 -4.78 -6.78 -7.16 -7.15 -7.11 -6.88 -6.41 -5.94 -5.82
Disposable income 2 0.99 1.59 1.91 2.16 2.33 2.31 2.09 1.81 1.65 1.71
Nominal exchange rate 1 -3.30 -5.98 -7.80 -9.04 -9.80 -9.91 -9.19 -7.81 -6.41 -5.59
real exchange rate 1 0.22 0.33 0.02 -0.24 -0.36 -0.44 -0.49 -0.45 -0.31 -0.13
Inflation rate 1 -3.78 -2.48 -1.76 -1.60 -1.25 -0.20 1.23 2.04 1.67 0.57
Ratio of debt to GDP 1.23 2.66 3.96 5.07 5.79 5.82 5.16 4.22 3.50 3.28
Ratio of tax revenues to government domestic deb 1 -2.92 -4.21 -4.44 -4.54 -4.71 -4.86 -4.76 -4.32 -3.73 -3.35
Ratio of foreign currency deposits in total bank deposit1 -0.52 -0.57 -0.60 -0.59 -0.56 -0.50 -0.44 -0.38 -0.33 -0.32
Ratio of foreign currency loans in total bank loan 1 -1.34 -1.36 -1.05 -0.23 0.79 1.54 1.71 1.39 0.93 0.59
Ratio of government primary surplus to GDP 1.50 2.51 3.93 5.11 5.59 5.26 4.40 3.48 2.86 2.64
Ratio of Interest payments to tax revenue 6.47 12.32 19.84 25.69 27.84 26.12 21.80 17.03 13.63 12.19

1 Absolute deviations from baseline.  2 In real terms.

Table 7.2

Permanent, 5 Percentage Point Increase in the Official Interest Rate
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate 1

Rural CPI -3.44 -5.37 -6.68 -7.87 -8.77 -8.91 -8.14 -6.85 -5.81 -5.50
Urban CPI -3.45 -5.62 -7.02 -8.17 -9.00 -9.12 -8.34 -7.03 -5.91 -5.50
Real exchange rate 0.22 0.33 0.02 -0.24 -0.36 -0.44 -0.49 -0.45 -0.31 -0.13

Value Added Prices 1

Rural -3.45 -5.23 -6.50 -7.71 -8.63 -8.81 -8.10 -6.90 -5.92 -5.60
Urban private informal -3.37 -3.89 -4.81 -6.26 -7.51 -7.76 -6.88 -5.61 -5.00 -5.46
Urban private formal -3.50 -6.85 -8.71 -9.65 -10.11 -10.06 -9.27 -7.83 -6.35 -5.46
Urban public -3.45 -5.62 -7.02 -8.17 -9.00 -9.12 -8.34 -7.03 -5.91 -5.50

Real Disposable Income 1

Rural households 0.31 0.70 1.40 1.91 2.12 2.07 1.88 1.65 1.47 1.40
Urban households -0.12 0.29 0.46 0.54 0.62 0.69 0.70 0.61 0.45 0.30
    Informal 0.35 1.70 2.16 1.97 1.61 1.45 1.50 1.45 1.04 0.35
    Formal -1.34 -3.95 -7.49 -10.66 -12.10 -11.50 -9.64 -7.57 -6.00 -5.17
    Capitalists and rentiers 0.84 3.03 5.72 8.23 9.84 10.15 9.17 7.61 6.39 5.99

Real Private Consumption 1

Rural households 1.38 2.23 2.82 3.15 3.20 2.98 2.58 2.19 1.99 2.03
Urban households 0.84 1.47 1.73 1.93 2.07 2.08 1.90 1.64 1.44 1.40
    Informal 0.73 2.20 2.63 2.39 1.99 1.79 1.79 1.70 1.29 0.62
    Formal -0.93 -3.38 -6.98 -10.23 -11.72 -11.18 -9.39 -7.39 -5.82 -4.95
    Capitalists and rentiers 3.11 5.71 8.38 10.79 12.30 12.46 11.28 9.54 8.28 7.98

Production Structure
Size of informal sector (% of total output) 0.00 0.01 0.02 0.03 0.04 0.04 0.05 0.06 0.07 0.07
Size of rural sector (% of total output) 0.00 0.01 0.02 0.03 0.04 0.06 0.07 0.08 0.09 0.10

Composition of Employment
Employment in rural sector (% of total employment) 0.00 0.01 0.04 0.07 0.09 0.11 0.14 0.16 0.16 0.16
Employment in informal sector (% of total employment) 0.00 0.01 0.01 -0.01 -0.03 -0.04 -0.05 -0.05 -0.05 -0.06
Employment in informal sector (% of urban employment) 0.01 0.03 0.05 0.04 0.03 0.02 0.03 0.03 0.03 0.02
Employment in public sector (% of total employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01

Private Expenditures
Consumption (% of GDP) 0.01 0.45 0.76 0.90 0.98 1.02 1.02 0.95 0.82 0.71
Consumption (% of total consumption) 0.00 0.01 0.04 0.07 0.10 0.11 0.11 0.10 0.09 0.10
Investment (% of GDP) -0.16 -0.84 -1.04 -1.03 -1.00 -1.00 -0.98 -0.92 -0.83 -0.76
Investment (% of total investment) -0.16 -1.12 -1.71 -1.83 -1.83 -1.83 -1.78 -1.66 -1.52 -1.46

Public Expenditures
Consumption (% of GDP) 0.00 0.06 0.09 0.09 0.08 0.08 0.10 0.11 0.10 0.08
Investment (% of GDP) 0.00 -0.01 -0.02 -0.02 -0.01 0.00 0.00 0.01 0.03 0.04
    Infrastructure (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Education (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wage bill (% of public expenditure) 0.70 1.69 3.52 5.62 6.65 6.10 4.79 3.61 2.86 2.56

External Sector
Rural sector exports (% of total exports) 0.00 -0.06 -0.07 -0.06 -0.04 -0.02 -0.01 0.01 0.04 0.08
Imports of non-rural sector goods (% of total imports) -0.01 -0.06 -0.07 -0.06 -0.05 -0.05 -0.05 -0.05 -0.04 -0.03
External debt (% of GDP) -0.13 -0.51 -0.76 -0.84 -0.83 -0.77 -0.67 -0.57 -0.49 -0.46
Degree of openness (total trade in % of GDP) 0.06 -0.22 -0.45 -0.50 -0.47 -0.48 -0.52 -0.50 -0.38 -0.21

1 Percentage deviations from baseline.

Table 7.3

Permanent, 5 Percentage Point Increase in the Official Interest Rate
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 2.49 5.76 8.81 11.65 13.95 15.04 14.68 13.52 12.68 12.89
    Gross domestic product 3.19 6.43 9.51 12.46 14.84 15.96 15.59 14.45 13.65 13.92
    Imports of goods and NFS 0.25 3.49 6.40 8.90 10.93 11.94 11.63 10.47 9.53 9.58
Total expenditure 2.49 5.76 8.81 11.65 13.95 15.04 14.68 13.52 12.68 12.89
Total consumption 3.90 6.97 9.80 12.62 14.92 15.97 15.64 14.66 14.11 14.60
    Private consumption 3.93 6.98 9.77 12.54 14.80 15.83 15.49 14.53 13.98 14.44
    Public consumption 3.69 6.93 10.00 13.11 15.64 16.79 16.40 15.32 14.74 15.29
Total investment 0.74 4.97 8.63 11.53 13.77 14.79 14.14 12.42 11.00 10.90
    Private investment -0.11 4.33 8.19 11.06 13.24 14.18 13.30 11.18 9.31 8.86
    Public investment 3.21 6.46 9.53 12.37 14.68 15.81 15.49 14.35 13.52 13.75
Exports of goods and NFS 0.35 2.93 5.83 8.52 10.77 12.03 11.88 10.73 9.59 9.33

External Sector (% of GDP)1

Current account -0.01 -0.19 -0.15 -0.06 0.03 0.10 0.16 0.16 0.12 0.04
    Exports of goods and NFS -0.80 -0.92 -0.88 -0.88 -0.87 -0.82 -0.78 -0.80 -0.90 -1.03
    Imports of goods and NFS -0.89 -0.83 -0.83 -0.92 -1.00 -1.03 -1.03 -1.06 -1.12 -1.19
    Labor Remittances -0.13 -0.14 -0.13 -0.14 -0.14 -0.14 -0.14 -0.15 -0.17 -0.21
    Factor services 0.04 0.04 0.03 0.03 0.03 0.04 0.05 0.06 0.07 0.09
Capital account 0.01 0.19 0.15 0.06 -0.03 -0.10 -0.16 -0.16 -0.12 -0.04
    Private borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Commercial bank borrowing 0.00 0.02 -0.04 -0.10 -0.13 -0.11 -0.05 0.00 0.02 0.02
    Public borrowing -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.02
    Household deposits abroad -0.01 -0.18 -0.20 -0.17 -0.12 -0.02 0.09 0.15 0.13 0.04

Government Sector (% of GDP)1

Total revenue 1.58 1.38 1.19 0.99 0.90 0.96 1.09 1.18 1.19 1.14
    Direct taxes -0.60 -0.71 -0.83 -0.97 -1.04 -1.00 -0.91 -0.84 -0.83 -0.86
    Indirect taxes 2.18 2.09 2.02 1.96 1.94 1.96 2.00 2.02 2.01 2.00
Total expenditure 1.65 2.04 2.58 3.10 3.33 3.24 2.94 2.64 2.47 2.51
    Consumption 0.05 0.06 0.06 0.08 0.10 0.10 0.11 0.12 0.16 0.21
    Investment 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
    Transfers to households 1.69 2.23 3.09 3.99 4.54 4.57 4.22 3.75 3.43 3.38
    Domestic interest payments -0.06 -0.20 -0.53 -0.91 -1.24 -1.38 -1.32 -1.17 -1.03 -0.99
    Foreign interest payments -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.06 -0.07 -0.08
Total financing -0.31 -0.75 -1.25 -1.74 -2.10 -2.21 -2.10 -1.90 -1.79 -1.85
    Foreign borrowing -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.02
    Bond financing -0.30 -0.74 -1.24 -1.74 -2.09 -2.20 -2.08 -1.89 -1.78 -1.83

Labor Market
Nominal wages
    Rural sector 3.32 6.26 8.94 11.61 13.69 14.44 13.78 12.50 11.67 11.90
    Informal sector 5.14 8.58 12.03 16.20 19.73 21.40 21.26 20.72 21.22 23.24
    Private formal sector
        Unskilled -1.35 2.06 5.23 8.00 10.27 11.45 11.21 10.10 9.25 9.47
        Skilled -2.46 0.16 2.61 4.71 6.52 7.61 7.54 6.58 5.70 5.72
    Public sector
        Unskilled 3.49 6.74 9.81 12.82 15.28 16.41 16.05 14.94 14.25 14.68
        Skilled 3.49 6.74 9.81 12.82 15.28 16.41 16.05 14.94 14.25 14.68
Employment
    Rural sector 0.00 0.13 0.30 0.48 0.64 0.80 0.93 1.05 1.15 1.23
    Informal sector 0.00 -0.16 -0.37 -0.59 -0.80 -0.99 -1.15 -1.29 -1.40 -1.49
    Private formal sector
        Unskilled -2.12 -2.72 -3.18 -3.66 -3.97 -4.01 -3.90 -3.85 -4.00 -4.28
        Skilled -0.29 -0.23 -0.13 -0.07 -0.04 -0.04 -0.07 -0.12 -0.17 -0.23
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 -0.10 -0.26 -0.45 -0.67 -0.90 -1.14 -1.36 -1.58 -1.80
    Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unemployment rate 1

    Unskilled 1.75 2.05 2.18 2.29 2.28 2.07 1.78 1.55 1.46 1.47
    Skilled 0.16 0.11 0.06 0.03 0.02 0.02 0.03 0.04 0.06 0.07
Real wage ratios 1

   Expected urban-rural 0.00 -10.67 -8.42 -6.60 -5.84 -5.21 -4.39 -3.64 -3.24 -3.10
   Expected formal-informal 0.00 -26.74 -21.70 -18.81 -19.59 -20.62 -20.62 -20.38 -21.39 -24.03
   Expected international-urban 0.00 8.07 7.07 6.13 5.37 4.66 4.06 3.57 3.01 2.20
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 -0.11 -0.14 -0.14 -0.13 -0.11 -0.09 -0.07 -0.05 -0.04
    Formal-informal (% of urban formal unskilled labor supply) 0.00 -0.10 -0.16 -0.19 -0.21 -0.23 -0.23 -0.23 -0.22 -0.21
    International-Urban (% of urban unskilled labor supply) 0.00 0.04 0.06 0.07 0.07 0.07 0.07 0.07 0.06 0.05

Financial Sector
    Deposit rate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Deposit rate (Foreign Currency) 0.01 0.03 0.03 0.02 -0.01 -0.04 -0.06 -0.06 -0.05 -0.02
    Lending rate 0.00 0.05 0.12 0.20 0.27 0.32 0.34 0.33 0.30 0.29
    Lending rate (Foreign Currency) 0.00 -0.06 -0.09 -0.08 -0.03 0.08 0.26 0.47 0.66 0.80
    Bond rate -0.75 -2.94 -4.99 -6.89 -8.10 -8.42 -7.90 -7.02 -6.39 -6.39
    Credibility 0.00 1.94 3.09 4.21 5.11 5.71 5.90 5.68 5.23 4.89
    Domestic premium 0.00 0.02 0.06 0.11 0.17 0.22 0.26 0.29 0.31 0.33
    External premium 0.01 0.03 0.03 0.02 -0.01 -0.04 -0.06 -0.06 -0.04 -0.02
    Probability of default 0.00 -1.94 -3.09 -4.21 -5.11 -5.71 -5.90 -5.68 -5.23 -4.89

Memorandum items
GDP at market prices 2 -0.15 -0.18 -0.21 -0.24 -0.25 -0.25 -0.24 -0.23 -0.24 -0.25
Value added at factor cos 2 -0.14 -0.18 -0.19 -0.21 -0.22 -0.21 -0.20 -0.19 -0.20 -0.22
   Value added in rural secto 2 0.00 0.06 0.15 0.24 0.32 0.40 0.47 0.53 0.59 0.64
   Value added in urban informal secto 2 0.00 -0.03 -0.08 -0.12 -0.17 -0.21 -0.24 -0.27 -0.30 -0.31
   Value added in urban formal secto 2 -0.34 -0.46 -0.53 -0.60 -0.65 -0.66 -0.66 -0.68 -0.73 -0.82
Private Consumption 2 0.40 0.22 -0.02 -0.21 -0.34 -0.40 -0.35 -0.21 -0.07 0.02
Private Investment 2 -2.97 -1.77 -0.99 -0.80 -0.80 -0.96 -1.48 -2.33 -3.15 -3.61
Disposable income 2 0.29 -0.20 -0.58 -0.93 -1.16 -1.16 -0.95 -0.69 -0.59 -0.71
Nominal exchange rate 1 0.71 3.64 6.63 9.33 11.56 12.75 12.53 11.38 10.37 10.34
real exchange rate 1 -0.50 -0.79 -0.75 -0.68 -0.58 -0.42 -0.29 -0.27 -0.37 -0.52
Inflation rate 1 3.88 3.56 3.48 3.55 2.97 1.40 -0.46 -1.36 -0.82 0.55
Ratio of debt to GDP -1.05 -2.59 -4.35 -6.07 -7.32 -7.70 -7.30 -6.61 -6.22 -6.41
Ratio of tax revenues to government domestic deb 1 7.71 8.04 8.37 8.93 9.77 10.58 10.99 10.91 10.67 10.72
Ratio of foreign currency deposits in total bank deposit1 0.01 0.05 0.05 0.01 -0.06 -0.16 -0.28 -0.38 -0.46 -0.50
Ratio of foreign currency loans in total bank loan 1 -0.64 -1.74 -3.52 -5.84 -8.19 -9.82 -10.48 -10.53 -10.53 -10.90
Ratio of government primary surplus to GDP -0.13 -0.86 -1.91 -3.02 -3.67 -3.66 -3.18 -2.63 -2.32 -2.35
Ratio of Interest payments to tax revenue -3.03 -8.02 -14.73 -21.05 -24.52 -24.33 -21.53 -18.26 -16.24 -16.13

1 Absolute deviations from baseline.  2 In real terms.

Table 7.4

Permanent, 2.5 Percentage Point Increase in the Value Added Tax Rate
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate 1

Rural CPI 3.67 6.92 10.00 13.12 15.65 16.80 16.40 15.32 14.73 15.27
Urban CPI 3.49 6.74 9.81 12.82 15.28 16.41 16.05 14.94 14.25 14.68
Real exchange rate -0.50 -0.79 -0.75 -0.68 -0.58 -0.42 -0.29 -0.27 -0.37 -0.52

Value Added Prices 1

Rural 3.32 6.35 9.14 11.93 14.13 14.99 14.40 13.18 12.41 12.69
Urban private informal 5.14 8.45 11.71 15.66 18.99 20.46 20.17 19.51 19.89 21.80
Urban private formal -2.82 0.13 2.89 5.22 7.18 8.31 8.18 7.16 6.24 6.28
Urban public 3.49 6.74 9.81 12.82 15.28 16.41 16.05 14.94 14.25 14.68

Real Disposable Income 1

Rural households -0.59 -0.61 -0.94 -1.33 -1.64 -1.83 -1.93 -1.96 -1.99 -2.06
Urban households 0.76 0.52 0.29 0.17 0.09 0.08 0.18 0.38 0.61 0.77
    Informal 1.37 1.39 1.53 2.20 2.81 3.06 3.15 3.48 4.24 5.28
    Formal 0.91 2.16 4.38 6.77 8.24 8.25 7.20 5.88 4.92 4.65
    Capitalists and rentiers -0.41 -2.89 -5.75 -8.64 -10.61 -11.18 -10.51 -9.39 -8.74 -8.97

Real Private Consumption 1

Rural households -0.59 -0.92 -1.25 -1.54 -1.73 -1.74 -1.61 -1.47 -1.46 -1.63
Urban households 0.67 0.16 -0.22 -0.52 -0.69 -0.63 -0.36 -0.03 0.20 0.23
    Informal 1.37 1.32 1.46 2.15 2.79 3.08 3.22 3.59 4.36 5.38
    Formal 0.91 2.02 4.23 6.66 8.19 8.30 7.38 6.16 5.22 4.89
    Capitalists and rentiers -0.41 -3.11 -5.97 -8.79 -10.67 -11.11 -10.27 -9.02 -8.33 -8.64

Production Structure
Size of informal sector (% of total output) 0.05 0.05 0.05 0.04 0.04 0.03 0.01 0.01 0.01 0.01
Size of rural sector (% of total output) 0.03 0.05 0.07 0.09 0.11 0.13 0.14 0.15 0.17 0.18

Composition of Employment
Employment in rural sector (% of total employment) 0.09 0.17 0.25 0.33 0.41 0.47 0.51 0.55 0.59 0.63
Employment in informal sector (% of total employment) 0.08 0.05 -0.01 -0.07 -0.12 -0.18 -0.22 -0.26 -0.28 -0.28
Employment in informal sector (% of urban employment) 0.22 0.22 0.20 0.17 0.14 0.09 0.03 -0.01 -0.03 -0.03
Employment in public sector (% of total employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Employment in public sector (% of urban employment) 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03

Private Expenditures
Consumption (% of GDP) 0.48 0.35 0.17 0.06 -0.03 -0.08 -0.06 0.05 0.19 0.30
Consumption (% of total consumption) 0.02 0.01 -0.02 -0.06 -0.09 -0.11 -0.11 -0.10 -0.10 -0.11
Investment (% of GDP) -0.61 -0.31 -0.17 -0.16 -0.18 -0.21 -0.27 -0.40 -0.54 -0.63
Investment (% of total investment) -0.62 -0.43 -0.27 -0.27 -0.29 -0.33 -0.45 -0.67 -0.91 -1.07

Public Expenditures
Consumption (% of GDP) 0.05 0.06 0.06 0.08 0.10 0.10 0.11 0.12 0.16 0.21
Investment (% of GDP) 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
    Infrastructure (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Education (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wage bill (% of public expenditure) -0.94 -1.35 -2.23 -3.29 -3.94 -3.90 -3.44 -2.93 -2.61 -2.56

External Sector
Rural sector exports (% of total exports) -0.13 -0.11 -0.09 -0.09 -0.09 -0.08 -0.07 -0.07 -0.08 -0.08
Imports of non-rural sector goods (% of total imports) -0.11 -0.10 -0.11 -0.12 -0.13 -0.13 -0.12 -0.12 -0.13 -0.13
External debt (% of GDP) -0.26 -0.08 0.07 0.12 0.09 0.00 -0.15 -0.32 -0.47 -0.55
Degree of openness (total trade in % of GDP) -1.69 -1.75 -1.72 -1.80 -1.87 -1.85 -1.81 -1.86 -2.02 -2.21

1 Percentage deviations from baseline.

Table 7.5

Permanent, 2.5 Percentage Point Increase in the Value Added Tax Rate
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



1 2 3 4 5 6 7 8 9 10

Real Sector
Total resources 0.78 1.69 2.28 2.64 2.74 2.45 1.78 0.96 0.35 0.11
    Gross domestic product 0.94 1.84 2.43 2.81 2.92 2.62 1.93 1.11 0.49 0.25
    Imports of goods and NFS 0.27 1.19 1.78 2.07 2.13 1.87 1.26 0.48 -0.12 -0.35
Total expenditure 0.78 1.69 2.28 2.64 2.74 2.45 1.78 0.96 0.35 0.11
Total consumption 1.27 2.08 2.55 2.88 2.97 2.65 1.97 1.19 0.63 0.43
    Private consumption 1.22 2.03 2.50 2.82 2.89 2.57 1.89 1.12 0.57 0.36
    Public consumption 1.57 2.39 2.91 3.30 3.43 3.10 2.36 1.51 0.92 0.71
Total investment 0.17 1.45 2.29 2.59 2.57 2.19 1.39 0.42 -0.32 -0.57
    Private investment -0.02 1.39 2.35 2.62 2.53 2.08 1.19 0.10 -0.74 -1.04
    Public investment 0.73 1.60 2.18 2.53 2.64 2.37 1.72 0.92 0.31 0.08
Exports of goods and NFS 0.07 0.76 1.43 1.87 2.10 1.98 1.47 0.72 0.06 -0.25

External Sector (% of GDP)1

Current account -0.07 -0.14 -0.12 -0.07 -0.03 0.01 0.03 0.03 0.01 -0.01
    Exports of goods and NFS -0.25 -0.30 -0.26 -0.23 -0.20 -0.15 -0.11 -0.10 -0.11 -0.13
    Imports of goods and NFS -0.21 -0.19 -0.19 -0.21 -0.23 -0.22 -0.20 -0.19 -0.19 -0.19
    Labor Remittances -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.04 -0.04
    Factor services 0.01 0.01 0.00 -0.01 -0.02 -0.02 -0.02 -0.03 -0.03 -0.03
Capital account 0.07 0.14 0.12 0.07 0.03 -0.01 -0.03 -0.03 -0.01 0.01
    Private borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Commercial bank borrowing 0.00 0.02 0.01 -0.01 -0.02 -0.01 0.01 0.02 0.03 0.02
    Public borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Household deposits abroad -0.07 -0.12 -0.11 -0.08 -0.05 0.00 0.04 0.05 0.04 0.01

Government Sector (% of GDP)1

Total revenue 0.89 0.95 1.03 1.08 1.11 1.14 1.17 1.19 1.21 1.23
    Direct taxes 1.01 1.06 1.14 1.19 1.23 1.25 1.27 1.29 1.30 1.33
    Indirect taxes -0.12 -0.11 -0.11 -0.12 -0.12 -0.11 -0.10 -0.09 -0.09 -0.09
Total expenditure 0.72 0.85 1.02 1.18 1.21 1.10 0.93 0.79 0.71 0.71
    Consumption 0.07 0.06 0.06 0.06 0.07 0.07 0.06 0.06 0.07 0.08
    Investment -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
    Transfers to households 0.70 0.82 1.05 1.27 1.34 1.22 0.99 0.75 0.59 0.53
    Domestic interest payments -0.02 0.00 -0.05 -0.12 -0.16 -0.15 -0.09 0.00 0.08 0.13
    Foreign interest payments -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Total financing -0.09 -0.22 -0.34 -0.43 -0.46 -0.41 -0.29 -0.17 -0.07 -0.04
    Foreign borrowing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Bond financing -0.09 -0.22 -0.34 -0.43 -0.46 -0.41 -0.29 -0.16 -0.07 -0.04

Labor Market
Nominal wages
    Rural sector 1.42 2.21 2.66 2.98 3.04 2.67 1.92 1.08 0.48 0.26
    Informal sector 3.78 4.39 4.72 5.24 5.48 5.07 4.17 3.27 2.75 2.66
    Private formal sector
        Unskilled 0.16 1.12 1.78 2.13 2.25 2.02 1.40 0.61 0.02 -0.18
        Skilled -0.14 0.62 1.17 1.43 1.52 1.36 0.87 0.17 -0.41 -0.63
    Public sector
        Unskilled 1.22 2.08 2.63 3.01 3.13 2.82 2.11 1.28 0.68 0.46
        Skilled 1.22 2.08 2.63 3.01 3.13 2.82 2.11 1.28 0.68 0.46
Employment
    Rural sector 0.00 0.03 0.07 0.11 0.15 0.17 0.20 0.21 0.22 0.23
    Informal sector 0.00 -0.02 -0.05 -0.06 -0.06 -0.06 -0.04 -0.01 0.03 0.08
    Private formal sector
        Unskilled -0.46 -0.62 -0.67 -0.74 -0.76 -0.69 -0.58 -0.51 -0.51 -0.55
        Skilled -0.04 -0.02 0.02 0.03 0.04 0.04 0.03 0.02 0.00 -0.01
    Public sector
        Unskilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
        Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Labor supply (urban formal)
    Unskilled 0.00 -0.05 -0.12 -0.19 -0.27 -0.34 -0.41 -0.47 -0.53 -0.57
    Skilled 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unemployment rate 1

    Unskilled 0.38 0.44 0.41 0.38 0.33 0.22 0.08 -0.01 -0.05 -0.06
    Skilled 0.02 0.01 -0.01 -0.02 -0.02 -0.02 -0.01 -0.01 0.00 0.00
Real wage ratios 1

   Expected urban-rural 0.00 -2.70 -2.01 -1.36 -1.13 -0.93 -0.63 -0.33 -0.18 -0.12
   Expected formal-informal 0.00 -12.90 -9.44 -7.12 -6.80 -6.65 -6.04 -5.29 -4.99 -5.23
   Expected international-urban 0.00 0.65 0.19 -0.14 -0.29 -0.40 -0.50 -0.58 -0.70 -0.90
Migration 1

    Rural-urban (% of urban unskilled labor supply) 0.00 -0.03 -0.03 -0.03 -0.03 -0.02 -0.01 -0.01 0.00 0.00
    Formal-informal (% of urban formal unskilled labor supply) 0.00 -0.05 -0.07 -0.07 -0.08 -0.07 -0.07 -0.06 -0.05 -0.04
    International-Urban (% of urban unskilled labor supply) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Financial Sector
    Deposit rate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Deposit rate (Foreign Currency) 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.04
    Lending rate 0.00 0.01 0.03 0.05 0.05 0.05 0.03 0.00 -0.03 -0.06
    Lending rate (Foreign Currency) 0.00 -0.03 -0.03 -0.02 0.01 0.07 0.14 0.21 0.26 0.28
    Bond rate 0.59 0.34 0.08 -0.18 -0.22 0.06 0.59 1.17 1.59 1.76
    Credibility 0.00 0.90 1.41 1.87 2.15 2.23 2.11 1.84 1.52 1.30
    Domestic premium 0.00 0.00 0.01 0.02 0.03 0.04 0.04 0.03 0.02 0.01
    External premium 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.03
    Probability of default 0.00 -0.90 -1.41 -1.87 -2.15 -2.23 -2.11 -1.84 -1.52 -1.30

Memorandum items
GDP at market prices 2 -0.02 -0.02 -0.02 -0.03 -0.02 -0.02 -0.01 0.00 0.00 0.00
Value added at factor cos 2 -0.03 -0.03 -0.03 -0.03 -0.02 -0.01 0.00 0.00 0.01 0.00
   Value added in rural secto 2 0.00 0.02 0.04 0.06 0.07 0.09 0.10 0.11 0.11 0.12
   Value added in urban informal secto 2 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 0.00 0.01 0.02
   Value added in urban formal secto 2 -0.07 -0.09 -0.09 -0.09 -0.09 -0.08 -0.06 -0.05 -0.06 -0.08
Private Consumption 2 0.01 -0.04 -0.12 -0.17 -0.20 -0.20 -0.16 -0.11 -0.05 -0.02
Private Investment 2 -0.30 0.23 0.57 0.51 0.32 0.11 -0.16 -0.48 -0.72 -0.79
Disposable income 2 -0.36 -0.49 -0.56 -0.62 -0.64 -0.58 -0.46 -0.34 -0.28 -0.30
Nominal exchange rate 1 0.23 1.03 1.67 2.06 2.21 2.03 1.46 0.69 0.06 -0.20
real exchange rate 1 -0.31 -0.40 -0.35 -0.27 -0.19 -0.10 -0.02 0.01 -0.01 -0.05
Inflation rate 1 1.43 0.95 0.64 0.48 0.16 -0.43 -1.01 -1.17 -0.84 -0.30
Ratio of debt to GDP -0.32 -0.77 -1.19 -1.50 -1.61 -1.43 -1.02 -0.57 -0.25 -0.13
Ratio of tax revenues to government domestic deb 1 3.45 3.49 3.49 3.49 3.50 3.43 3.21 2.87 2.57 2.44
Ratio of foreign currency deposits in total bank deposit1 -0.06 -0.09 -0.12 -0.16 -0.20 -0.25 -0.29 -0.33 -0.34 -0.34
Ratio of foreign currency loans in total bank loan 1 -0.25 -0.56 -1.00 -1.51 -1.96 -2.12 -1.96 -1.61 -1.27 -1.03
Ratio of government primary surplus to GDP 0.16 0.10 -0.05 -0.22 -0.26 -0.12 0.15 0.40 0.58 0.65
Ratio of Interest payments to tax revenue -0.66 -2.01 -3.95 -5.65 -6.10 -5.14 -3.38 -1.69 -0.62 -0.28

1 Absolute deviations from baseline.  2 In real terms.

Table 7.6

Permanent, 5 Percentage Point Increase in Income Tax Rate on Profit Earners
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



1 2 3 4 5 6 7 8 9 10

Consumer Prices and the Real Exchange Rate 1

Rural CPI 1.53 2.38 2.90 3.30 3.43 3.10 2.35 1.51 0.91 0.69
Urban CPI 1.22 2.08 2.63 3.01 3.13 2.82 2.11 1.28 0.68 0.46
Real exchange rate -0.31 -0.40 -0.35 -0.27 -0.19 -0.10 -0.02 0.01 -0.01 -0.05

Value Added Prices 1

Rural 1.42 2.23 2.70 3.05 3.13 2.78 2.03 1.20 0.61 0.39
Urban private informal 3.78 4.37 4.68 5.19 5.42 5.03 4.14 3.26 2.78 2.72
Urban private formal -0.17 0.67 1.29 1.58 1.67 1.49 0.96 0.23 -0.36 -0.58
Urban public 1.22 2.08 2.63 3.01 3.13 2.82 2.11 1.28 0.68 0.46

Real Disposable Income 1

Rural households -0.22 -0.19 -0.27 -0.37 -0.43 -0.43 -0.39 -0.34 -0.29 -0.25
Urban households 0.16 0.05 -0.05 -0.09 -0.10 -0.10 -0.06 0.01 0.07 0.11
    Informal 2.01 1.82 1.67 1.80 1.92 1.88 1.77 1.74 1.85 2.00
    Formal 0.89 1.27 1.98 2.66 2.92 2.66 2.10 1.53 1.15 1.02
    Capitalists and rentiers -3.87 -4.32 -4.81 -5.32 -5.52 -5.27 -4.63 -3.91 -3.41 -3.22

Real Private Consumption 1

Rural households -0.22 -0.31 -0.35 -0.38 -0.37 -0.30 -0.20 -0.10 -0.06 -0.07
Urban households -0.15 -0.34 -0.45 -0.50 -0.51 -0.44 -0.31 -0.18 -0.10 -0.09
    Informal 2.01 1.80 1.65 1.80 1.93 1.91 1.81 1.80 1.90 2.04
    Formal 0.89 1.21 1.95 2.66 2.95 2.73 2.20 1.66 1.27 1.11
    Capitalists and rentiers -3.87 -4.40 -4.86 -5.32 -5.48 -5.17 -4.47 -3.72 -3.23 -3.08

Production Structure
Size of informal sector (% of total output) 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01
Size of Rural sector (% of total output) 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Composition of Employment
Employment in rural sector (% of total employment) 0.02 0.04 0.05 0.06 0.07 0.07 0.07 0.07 0.07 0.07
Employment in informal sector (% of total employment) 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01 0.00 0.01
Employment in informal sector (% of urban employment) 0.05 0.05 0.05 0.05 0.05 0.04 0.03 0.04 0.05 0.06
Employment in public sector (% of total employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Employment in public sector (% of urban employment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Private Expenditures
Consumption (% of GDP) 0.18 0.13 0.05 0.01 -0.02 -0.03 -0.03 0.01 0.05 0.07
Consumption (% of total consumption) -0.04 -0.04 -0.05 -0.06 -0.07 -0.07 -0.06 -0.06 -0.05 -0.05
Investment (% of GDP) -0.18 -0.07 -0.01 -0.02 -0.05 -0.07 -0.10 -0.14 -0.17 -0.18
Investment (% of total investment) -0.14 -0.04 0.04 0.02 -0.03 -0.07 -0.12 -0.19 -0.25 -0.28

Public Expenditures
Consumption (% of GDP) 0.07 0.06 0.06 0.06 0.07 0.07 0.06 0.06 0.07 0.08
Investment (% of GDP) -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
    Infrastructure (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Education (% of public investment) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public sector wage bill (% of public expenditure) -0.39 -0.52 -0.82 -1.17 -1.33 -1.21 -0.95 -0.71 -0.57 -0.53

External Sector
Rural exports (% of total exports) -0.05 -0.05 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.03 -0.03
Imports of non-rural sector goods (% of total imports) -0.04 -0.03 -0.03 -0.04 -0.04 -0.03 -0.03 -0.03 -0.03 -0.03
External debt (% of GDP) -0.01 0.13 0.24 0.31 0.34 0.35 0.33 0.31 0.30 0.32
Degree of openness (total trade in % of GDP) -0.46 -0.49 -0.44 -0.44 -0.42 -0.37 -0.31 -0.28 -0.30 -0.32

1 Percentage deviations from baseline.

Table 7.7

Permanent, 5 Percentage Point Increase in Income Tax Rate on Profit Earners
(Absolute deviations from baseline, unless otherwise indicated)

Periods

Turkey: Simulation Results



Activities Commodities Labor  Factor Capital 
Factor Households Domestic 

Banks Central Bank Government Private 
Investment

Public 
Investment ROW Total 

Receipts

Activities 25,276,448 25,276,448

Commodities 11,752,353 10,543,236 1,170,126 2,893,335 796,975 3,182,305 30,338,330

  Labor Factor 4,993,374 296,717 5,290,091

  Capital Factor 7,734,324 599,936 287,550 8,621,809

Households 4,616,421 5,789,799 1,898,905 464,618 55,279 287,387 13,112,408

Domestic Banks 46,811 375,181 598,218 2,914 1,109,926 2,133,051

Central Bank 2,904 150,574 30,021 183,500

Government 749,586 951,298 673,670 864,225 301,420 94,032 180,586 3,814,817

  Private Investment 1,419,097 1,669,534 64,358 0 -997,648 737,995 2,893,335

  Public Investment 1,283,420 1,283,420

Rest of the World 4,110,584 173,507 72,853 168,314 4,525,258

Total Expenditures 25,276,448 30,338,330 5,290,091 8,621,809 13,112,408 2,133,051 183,500 3,814,817 2,893,335 1,283,420 4,525,258

Table A7.1. Turkey: Real 1996 MacroSAM (in Billions of Turkish Liras)



HOUSEHOLDS CAPITAL GOVERNMENT DOMESTIC 
BANKS

REST OF THE 
WORLD CENTRAL BANK PRIVATE 

INVESTMENT TOTAL

HOUSEHOLDS 8,851 1,878,328 70,816 129,559 2,087,554

CAPITAL 2,893,335 2,893,335

GOVERNMENT 0

DOMESTIC BANKS 418,020 1,341,625 922,757 218,150 2,900,552

REST OF THE WORLD 132,613 -29,564 955,982 1,059,031

CENTRAL BANK 95,604 1,885 250,220 347,709

PRIVATE INVESTMENT 1,669,534 1,419,097 -997,648 64,358 737,995 2,893,335

TOTAL 2,087,554 2,893,335 0 2,900,552 1,059,031 347,709 2,893,335

Table A7.2. Turkey: Financial 1996 MacroSAM (in Billions of Turkish Liras)



Figure 7.1
Turkey: Macroeconomic Indicators, 1987-2003
(In percent per annum, unless otherwise indicated)

Source: International Monetary Fund and official estimates.
1/ Share of foreign currency deposits in total bank 
deposits.
2/ A rise is a depreciation.
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Turkey:Wages and Unemployment

Source: Central Bank of Turkey.



Figure 7.3
Turkey: Saving and Interest Rates, 1992-2002

Source: IMF.
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Figure 7.4
Turkey: Investment, Growth, and Interest Rates, 1970-2000
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Figure 7.5
Turkey: Domestic Interest Rates

(Monthly, in percent)
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Figure 7.6
Turkey: Interest Rates and Exchange Rate Expectations

(in percent, annualized)
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Figure 7.7
Turkey: External Spreads, June 1999-June 2003

(in basis points)
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Figure 7.8
Turkey: Bank Lending Spread and Cyclical Output, 1987-2002 

Source: International Monetary Fund and Central Bank of Turkey.

1/ Cyclical component is the log difference between manufacturing production and the Hodrick-Prescott trend of it. 
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Chapter 8

Linking Representative
Household Models with
Household Surveys for
Poverty Analysis: A
Comparison of Alternative
Methodologies

Pierre-RichardAgénor, DerekH. Chen,
and Michael Grimm

In recent years renewed efforts have been made (at the World Bank and else-
where) to develop new policy tools aimed at better understanding the channels
through which adjustment policies affect the poor and the possible trade-offs
that poverty reduction strategies may entail regarding the sequencing of policy
reforms. One approach consists in using disaggregated computable general equi-
librium (CGE) models that integrate several representative household groups
(RHG). These models try to capture a variety of channels through which sta-
bilization policies and structural reforms affect growth, income inequality, and
poverty.
A case in point is the Integrated Macroeconomic Model for Poverty Analysis

(IMMPA) model developed in previous chapters. IMMPA models are typi-
cally based on a parsimonious five-good structure (rural, urban informal, urban
private formal, urban public formal, and imported goods) and distinguish be-
tween a fairly small number of representative households. For instance, in Mini-

1
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IMMPA there are only five categories of households, consisting of workers in the
rural sector, workers in the urban informal economy, urban unskilled workers
in the formal sector, urban skilled workers in the formal sector, and capitalists-
rentiers (see Chapter 3). Data from a household survey are classified into the
categories of households contained in the structural component of the model.
Following a policy or exogenous shock, real growth rates in per capita consump-
tion and disposable income for all categories of households are obtained from
the structural model, up to the end of the simulation horizon. These growth
rates are applied separately to (disposable) income and consumption expendi-
ture for each household in the survey, giving therefore a new vector of absolute
income and consumption levels for each individual in each category or group
of households. Poverty and income distribution indicators are then calculated
with these new data, after updating the initial poverty lines (using the price
indexes generated by the structural component of the model), to reflect changes
in the price of the consumption basket and purchasing power of income. Be-
cause changes in within-group distribution are ignored, these indicators reflect
essentially changes across groups.
While appealing from a practical point of view, this approach is open to the

criticism that it does not account for heterogeneity among agents within groups
and introduces only in a partial manner the relevant changes that occur at the
macro level as a result of shocks (most importantly, changes in employment)
to the micro component of the analysis. More generally, the assumption that
within-group rank ordering of households and individuals are unchanged and
unaffected by policy shocks implies that workers are withdrawn from the sector
of origin in a representative manner (leaving the distribution of income there
unchanged) and that, as they move from one sector to another, they assume the
income distribution characteristics of the sector of destination (in particular,
the variance of income in that sector is assumed to apply to all new entrants).1

Thus, some workers may be poor not because of their personal characteristics,
but rather because of the economic circumstances that characterize their sector
of employment. At the same time, however, the nature of the practical gains
entailed by dropping the assumption of a stable within-group distribution and
accounting fully for heterogeneity at the micro level remain a matter of debate.
In a context where skills and resources are limited, it is thus important to
compare alternative approaches, using standard poverty and income distribution
measures.
This chapter contributes to this debate by comparing three approaches aimed

at linking macro and micro levels to analyze the poverty and distributional ef-
fects of policy and exogenous shocks in applied general equilibrium models. The
first approach is the one followed in most of the IMMPA applications described
earlier, and consists of introducing group-specific changes in income and con-
sumption in a household income survey and computing post-shock poverty and
distributional indicators on the basis of the “adjusted” household data. The sec-

1 It also implies that income transfers between households in any given group are ignored.
In practice, intra-group income reallocation may be large in periods of hardship and may
represent an important factor in understanding the poverty effects of adverse economic shocks.
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ond approach extends the first in the sense that it not only incorporates changes
in income and consumption occurring at the macro level in the household sur-
vey, but it also accounts for changes in the employment structure predicted
by the macro component. This is done by modifying the weight given to each
household in the survey. The third approach, which was pioneered by Adelman
and Robinson (1978) and Dervis, de Melo and Robinson (1982), and more re-
cently by Decaluwé, Dumont and Savard (1999), and Decaluwé, Patry, Savard,
and Thorbecke (1999), imposes a fixed, parametrically estimated distribution
of income within each group and assumes that shocks shift the mean of these
distributions without, however, modifying their shape. Poverty indicators are
then computed based on these distributions. To illustrate and compare these
three approaches we use the Mini-IMMPA framework developed in Chapter 3.
We use a calibrated prototype version for a “typical” middle-income developing
country.
The remainder of the chapter is organized as follows. Section 2 provides

a brief discussion of the standard ‘Representative Household Groups’ (RHG)
framework. Section 3 presents the three alternative approaches to micro-macro
linkages that we compare. Section 4 outlines the structure of Mini-IMMPA,
the RHG framework that we use for our comparisons. Section 5 presents the
simulation results of various policy-induced shocks on income distribution and
poverty and uses them to compare the three approaches presented in section 3.
The last section summarizes our main results and suggests further extensions of
our analysis.

8.1 Macro-RHG Models and Poverty Analysis

Most macroeconomic models that have been recently developed to quantify
poverty reduction strategies distinguish several broad categories of agents such
as households, firms, the government, sometimes the central bank and commer-
cial banks, and the rest of the world. On the production side, there is often a
distinction between the rural and urban sectors. Within the rural sector, the
tradable and nontradable goods sectors may be distinguished. The urban sector
is often viewed as consisting of an informal sector, a formal private sector, and a
formal public sector. Households are generally disaggregated in several so-called
“representative household groups” or RHGs, according to their education level
(skilled and unskilled), their location (rural and urban), and their sector of em-
ployment. By distinguishing between rural and urban sectors and by accounting
for migration dynamics, some models also allow the user to study separately the
evolution of poverty in urban and rural areas and its relation with output and
employment fluctuations across sectors.
In this type of model, referred to as “Macro-RHG models” in what follows,

the distributional and poverty effects of shocks (exogenous or policy induced)
are generally based on the association between group-specific mean incomes and
the state of poverty. For instance, if the mean income of workers in the rural
tradable goods sector is below the poverty line, all workers in this sector are
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considered poor. Likewise, inequality indicators in this framework are based
only on the distance between group-specific means. Therefore, within-group
heterogeneity (that is, dispersion around group means) is completely ignored.
However, a common observation is that the contribution of within-group

income inequality to overall income inequality is much more important than
that of between-group inequality, even if households are disaggregated in rel-
atively small groups and part of the intra-group inequality can be attributed
to measurement errors and idiosyncratic, transitory elements of income. If, for
instance, Ivorian households are classified in 10 groups according to sector of ac-
tivity and educational attainment of the household head, more than 80 percent
of the variance of household income per capita is within groups. Likewise, in
the case of Indonesia a similar classification in 10 groups leaves 74 percent of the
total variance unexplained. Or, if we separate Malagasy households in 14 even
groups, we still find 76 percent of the total variance within groups.2 Further-
more, inequality changes within groups may be at least as important as changes
between groups. Because, by definition, Macro-RHG models do not account for
intra-group heterogeneity, they cannot provide much insight in the analysis of
the impact of government policy or exogenous shocks on income distribution.

8.2 Linking Income Survey Data with Macro-
RHG Models

In what follows we present three approaches to linking Macro-RHG models with
information from a Household Income Survey, such as an Integrated Survey (IS)
or Living Standard Measurement Survey (LSMS). The first two approaches are
so-called ‘micro-accounting’ approaches. This term refers to a special kind of
micro-simulation models that work directly with all the observations gathered
in a household survey, but do not take explicitly into account the behavior of
agents at the micro level. Under the third approach, the Macro-RHG model
supplies the household module with group-specific changes in mean income.
The household survey provides additional information on income dispersion in
each group, which is assumed fixed across different simulations.

8.2.1 A Simple Micro-Accounting Method

Macro-RHG models can be relatively easily connected with a household income
survey to compute poverty and inequality indicators over a sample of actual
households and not only over group-specific means as in the standard Macro-
RHG framework. The advantage of this method is that now a uniform intra-
group distribution is not assumed but instead use is made of the distribution
observed for the sample of actual households. In general this method follows

2These estimates are derived from computations by the authors, based on household sur-
veys of the respective countries.
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five steps:3

1. Classify the available sample into the categories of households distin-
guished by the macro model (using information on the main source of
income of the household head, for instance).

2. Retain from the macro model nominal growth rates in per capita con-
sumption or disposable income induced by a shock for all categories of
households.

3. Apply these growth rates separately to the per capita disposable income or
consumption expenditure of each household in the household survey. This
provides absolute income or consumption expenditure levels following the
shock.

4. Adjust poverty lines (expressed in monetary units) using changes in con-
sumer prices given by the macro model (possibly separately for the rural
and urban sectors, or even separately for each household group). Then,
using the new absolute nominal levels of income and consumption for each
group, calculate standard income distribution measures such as the head-
count index, the poverty gap, and the Gini coefficient.

5. Compare the post-shock poverty and income distribution indicators with
the baseline values to assess the impact of the shock on the poor.

To measure poverty we use the Foster, Greer and Thorbecke’s (FGT) poverty
measure Pα (see Foster, Greer and Thorbecke (1984)):

Pαt =
1

N

ztX
yit=0

µ
zt − yit

zt

¶α
, (1)

where α is a poverty-aversion parameter, N the total number of households
in the survey, yit household i’s income or consumption in period t, and zt the
poverty line in period t. α = 0 yields the headcount ratio, that is, the percentage
of poor households. α = 1 yields the poverty gap index, that is, the average
distance between income and the poverty line (where for non-poor households
this distance is set to zero) as a fraction of the poverty line. These measures can
be calculated for each household category j, as well as for the total population.
To measure inequality we use the Gini coefficient and the Theil index.4 The

Gini coefficient is given by:

Gt = 1 +
1

N
− 2

ȳtN2

NX
i=1

(N − i+ 1)yit, (2)

3See on this approach the detailed description in Agénor, Izquierdo and Fofack (2003). A
similar method is followed by Löfgren, Robinson and El-Said (2002), and Coady and Harris
(2001).

4For details on these indicators, see for instance Cowell (1999). Whereas the Gini coefficient
is most sensitive to income differences around the middle (or, more precisely, the mode) of
the distribution, the Theil index is most sensitive to income differences at the top of the
distribution.
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where households are ranked in ascending order of yit and ȳt is mean household
income or consumption in period t.
The Theil index is given by:

Tt =
NX
i=1

1

N

yit
ȳt
ln
¡yit
ȳt

¢
. (3)

Figure 8.1 summarizes the whole procedure, where each step is represented
by a box. This approach to micro-macro linkage is “top-down” as there are
no feedback effects from the household survey to the Macro-RHG model, i.e.
market equilibria are entirely simulated on the macro-side without accounting
for any further heterogeneity in behavior within groups.
This method is not entirely satisfactory to the extent that per capita con-

sumption and income in the household sample are adjusted to the corresponding
levels in the macro model, but the employment structure is not. This implies
that labor market mobility affects poverty and income distribution only through
relative income changes induced by, among other things, changes in the employ-
ment structure at the macro level. When the changes are transmitted to the
household survey, it is thus assumed that each individual remains in his or her
initial activity. If the Macro-RHG model is dynamic, the same problem arises
for other dimensions of the population structure; the urban-rural distribution
and the age structure may change in the macro component, but these changes
are not taken into account when the link with the household survey is estab-
lished. Furthermore, as noted earlier, the application of group-specific, instead
of household-specific, real growth rates of consumption or income assumes that
the intra-group distribution of consumption and disposable income remains con-
stant after a shock.
To set up the procedure described above, we use instead of an actual house-

hold income and expenditure survey a “fictitious” one that we built as follows.
First, we produced a sample of 5,000 observations, where the share of each
household category (five in our case, see below) corresponds exactly to that
in our macro model.5 We considered each observation to represent one house-
hold. Second, using a random number generator and a log-normal distribution,
we drew values for disposable income and consumption expenditure for each
household. We imposed as parameters for each group the initial values for av-
erage disposable income and average consumption expenditure (as specified for
the numerical solution of the macro model) as mean and standard deviation,
except for skilled workers in the formal urban sector and for capitalists and ren-
tiers, for which we imposed a standard deviation equal to 0.8 times the mean.6

Third, we set (somewhat arbitrarily) the income poverty line for the rural sector

5More specifically, the shares are 28.1 percent workers in the agricultural sector (rural),
45.3 percent workers in the informal urban sector, 13.7 percent unskilled workers in the formal
urban sector, 9.9 percent skilled workers in the formal urban sector, and 3.0 percent capitalists
and rentiers.

6This is done to limit the number of skilled workers in the formal urban sector and capi-
talists and rentiers who have less income and consumption expenditure than workers in the
informal urban sector or unskilled workers in the formal urban sector.



Linking Models and Surveys 7

such that the percentage of poor households in the rural sector is 50 percent.
We then assumed the poverty line in urban areas to be 15 percent higher. Rural
and urban poverty lines for consumption expenditure were calculated in the
same way. This procedure produced an economy-wide income-based headcount
index of 38.6 percent and an economy-wide consumption-based headcount index
of 41.1 percent. For simplicity, we assumed that poverty lines remain constant
in real terms for the whole horizon of the simulation period.

8.2.2 An Extension with Reweighting Techniques

Adding changes in the employment structure to the household survey, we com-
bine now the micro-accounting method described above with reweighting tech-
niques.7 The employment variable accounts in our illustrative example for three
dimensions of the population structure: residence (rural or urban), sector of em-
ployment (agriculture, informal, or formal), and educational attainment (skilled
or unskilled). It is intuitively clear that large changes in the employment struc-
ture may have strong effects on income distribution. Whereas in the first ap-
proach we have to assume that (the sum of) within-group inequality remains
constant over time, in this approach it will change to the extent that population
and income shares of each group change over time.
In our approach reweighting is done through special statistical procedures

that alter the distribution of desired characteristics Xi (the linkage variables)
of the population by adjusting the weight attached to each of the N households
indexed with i.8 In general, the problem is to find an n-vector w0 of adjust-
ment factors optimizing an objective function Z(w0,w)–a function evaluating
the distance between the new adjustment factors w0i to be computed, and the
available factors wi–satisfying a certain number m of restrictions summarized
in the form Xw0 = r:

Min Z(w0,w), (4)

s.t. X(m,n)w
0
(n) = r(m). (5)

This adjustment problem is a simultaneous one, where for even a quite large
number of characteristics just one single weighting factor has to be computed
for each household, which after summing up fulfills consistently all hierarchical
restrictions simultaneously (see Merz (1994)). These statistical procedures pre-
serve the joint distribution of the other characteristics. Put differently, instead
of estimating econometric models to run simulations, reweighting (or “static
ageing”) takes macro aggregates and then adjusts the underlying distribution
to produce projections of the population distribution over time (or before and af-
ter a shock). The underlying characteristics are held constant, while the weights
given to different parts of the sample are changed. It is important to note, how-
ever, that reweighting assumes that the characteristics within a weighted group
do not change over time. Therefore, if large changes occur in a variable that was

7The method that we describe can of course be extended to account for other changes in
the population structure as well; see Allie and Murphy (2000).

8On reweighting techniques in general, see for instance Landt et al. (1994).
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not included in the macro weights, errors might arise. For instance, a weighting
scheme where weights are applied according to whether a family has children or
not would overestimate the number of children if the fertility rate fell as a result
of a reduction in the number of large families rather than a smaller number of
families with children.
Given that at this stage we want to reweight only with respect to changes

in the employment structure without imposing any additional constraints, the
procedure is relatively straightforward, because we have only one condition in
the minimization problem. The procedure is summarized in Figure 8.2. We
use the same artificial household survey as in the first approach. In a real
country case the procedure may be extended to account for other changes in the
population structure as well, coming either directly from the Macro-RHG model
(as for instance the population growth rate) or taken from external sources such
as the United Nations’ demographic projections. Appendix A points out some
of these issues and shows also how reweighting procedures could be used to
achieve consistency between a Macro-RHG model and real household survey
data in the base year.
Under the reweighting procedure, we calculate the household group-specific

FGT poverty measures as before, but when calculating it for the urban popu-
lation and the total population we now account for changes in the employment
structure with respect to the initial period. The FGT poverty measures then
become:

Pαt =

P
j PαjtwjtP

j wjt
, (6)

where the index j stands for the household categories and wjt for their respective
share in the total population in period t. In the micro-accounting method
presented earlier, the implicit assumption was that the coefficients wjt remain
constant over time.
Likewise, we can calculate the inequality measures by weighing each house-

hold with its group and period-specific weight fjt, where fjt = wjt/Nj with wjt

is the share of group j in the population at period t and Nj the size of group j in
the initial period. In period t = 0, fj0 is thus equal to 1/N for each household.

8.2.3 The Use of Distribution Functions

Methodology

The third approach uses specific parametric distributions to describe the dis-
persion of income within each group. The parameters of these distributions
are generally estimated using real household survey data. We use again our
fictitious sample of household incomes and consumption expenditure. In con-
trast to the two approaches presented above, once the parameters are estimated,
the survey data are not used anymore to evaluate the distributional effects of
shocks. Following a shock, the fitted distributions are only shifted according to
the changes of the group-specific mean incomes; to the right (increase in income
or consumption) or to the left (decrease in income or consumption) without
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modifying the shape of the distributions. The poverty indicators are also com-
puted using the estimated shape parameters, without once again relying on the
survey data. The overall distribution of income is generated empirically by
summing the separate within-group distributions and is then used to generate
overall measures of poverty and inequality.
It is important to note that in this approach and in the two former ap-

proaches changes in income are not distributed in the same way within groups.
Whereas in the first two, we suppose usually that the relative increase is uniform
over the whole distribution (that is, the absolute change is proportional to the
initial income), in the distribution function approach the absolute increase is
assumed to be uniform over the whole distribution (that is, the relative increase
is the higher the lower the initial income). Nevertheless, with the distribution
function approach we also assume that intra-group inequality remains unaffected
by a shock to income or consumption levels, as in the other two approaches.
As in Decaluwé, Patry, Savard and Thorbecke (1999) and Decaluwé, Dumont

and Savard (1999), we use Beta distribution functions to describe the within-
group distributions. Of course, it would be more logical to use the log-normal
distributions from which our data is drawn, but in a real country case the
assumption of Beta distributions may be more convenient, because of their
higher degree of flexibility.9

The Beta density distribution is a continuous function taking values between
0 and 1 and has as formula:10

I(x;β1, β2) =
1

B(β1, β2)
xβ1−1(1− x)β2−1, (7)

where B(β1, β2) is the beta function with the formula:

B(β1, β2) =

Z 1

0

xβ1−1(1− x)β2−1dx. (8)

The parameters β1 and β2 are positive. To normalize a given variable, say,
income yi, to values between 0 and 1, we impose the transformation

xi =
yi −mn

mx−mn
, (9)

where mn and mx are the minimum and maximum values, respectively, of the
distribution of yi.

9Boccanfuso, Decaluwé and Savard (2002) compared six alternative functional forms to
model within-group distributions. They concluded that no single form is more appropriate in
all cases or groups of households. However, the authors advocate, especially when detailed dis-
aggregation is required, rather flexible forms as the Beta function, which allows, for instance,
distributions to be very negatively skewed.
10 See the description in “A thesaurus of Mathematics”, University of Cambridge, at

http://www.thesaurus.maths.org.
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The parameters β1 and β2 have the following moments estimators:
11

β̂1 = x̄

µ
x̄(1− x̄)

s2
− 1
¶
, β̂2 = (1− x̄)

µ
x̄(1− x̄)

s2
− 1
¶
, (10)

where x̄ stands for the sample mean and s2 represents the sample variance.
The FGT poverty measures expressed in terms of the Beta density distrib-

ution function given in equation (7) become:

Pαjt =

Z z0tj

0

µ
z0tj − x

z0tj

¶α
I(x; β̂1j β̂2j)dx, (11)

where z0tj is the group and period-specific normalized poverty line, defined as
z0tj = (ztj −mnj)/(mxj −mnj). Thus, equation (11) allows us to compare the
poverty levels obtained in the post-simulation case with those prevailing in the
pre-simulation case. To calculate the poverty measures for the urban or the
total population at t, we can either weigh the group-specific poverty measures
of equation (11) by their initial population shares, wj0, or by their population
shares at t, wjt, as in equation (6).
Given that the household survey data are discarded once the shape parame-

ters are estimated, and given that the distribution function approach assumes
implicitly that intra-group inequality does not change following a shock, we limit
now the measurement of inequality to between-group inequality. The Theil
index allows an exact decomposition of total inequality between within- and
between-group inequality.12 Between-group inequality, TBt, can be calculated
as:

TBt =
X
j

sjt ln
¡ ȳjt
ȳt

¢
. (12)

Therefore between-group inequality depends only on sjt, the share of total
income held by group j, ȳjt, the mean income in group j, and ȳt, the overall
mean of income. Of course, to estimate changes in overall inequality, one may
measure intra-group inequality with the survey that is used to estimate the
shape parameters in the first place, and then add this measure in each period
to between-group inequality. Figure 8.3 summarizes the simulation procedure
when using the Beta distribution method.

Estimation Results and Goodness of Fit

Table A8.1 in Appendix B presents the estimated shape parameters of the Beta
density distribution function for both disposable income and consumption ex-
penditure, using our fictitious household survey. Initial experiments indicated
that the estimation results were very sensitive to outliers. To increase the good-
ness of fit of our estimates, we eliminated for each group the five highest and
11See the internet website “Scientific Resources: Statistics—Econometrics—Forecasting”, at

http://www.xycoon.com/index.htm. Alternatively, one can estimate the parameters with
Maximum Likelihood techniques.
12 See for instance Shorrocks (1984), Deaton (1997), and Cowell (1999).
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five lowest values of the distribution. Table A8.2 in Appendix B compares the
“observed” values for the poverty measures P0 and P1 for income and consump-
tion with the predicted values using both sets of estimated shape parameters,
that is, with and without dropping the extreme values (as defined above). Fig-
ures A1 and A2 show the corresponding “observed” and “fitted” (after dropping
extreme values) cumulative distribution functions.
From Table A8.2 it can be seen that if we correct the data for outliers the

fit is quite acceptable for P0–at least for households in the rural sector and
households in the informal urban sector. However, for the other three groups,
the deviations are significant. One explanation for this outcome is that the pop-
ulation size is smaller for these groups, and thus the estimated shape parameters
are less reliable. The poverty gap ratio is much more difficult to fit. Here the
predicted indicators lie more than 40 percent above the observed values. It is
interesting to see that in our case the predictions of the Beta distributions lead
always to an overestimation of P0 and P1 (except for capitalists and rentiers),
compared to the indicators that are directly measured from the survey data.
Figures A1 and A2 show that the quality of the prediction depends also strongly
on where the poverty line is drawn. The fitted curve crosses the observed curve
for the first time around a cumulated population of 40 to 50 percent. If the
poverty line is close to this intersection, than the prediction of P1 would be of
course quite good.

8.3 The Macro-RHG Framework

Mini-IMMPA is described at length in Chapter 3. Although Mini-IMMPA fo-
cuses only on the “real” side, it offers a more detailed treatment of the labor
market, accounting for features such as employment subsidies and job security
provisions. Given its focus on the real side, the building blocks of the “struc-
tural” component of Mini-IMMPA consist of the production side, employment,
the demand side, external trade, sectoral and aggregate prices, income forma-
tion, consumption and savings, private investment, and the public sector. As
noted earlier, households are defined according to the skills composition of the
workforce and the sector of employment. There is one rural household, compris-
ing all workers employed in the rural sector. In the urban sector there are two
types of unskilled households, those working in the informal sector and those
employed in the formal sector. The fourth type of households consists of skilled
workers employed in the formal urban economy (in both the private and public
sectors). Finally, there are capitalists-rentiers whose income comes from firms’
earnings in the urban private sector. The following description of the model is
kept quite short.

8.3.1 Production and the Labor Market

The basic distinction on the production side is that between rural and urban
sectors. In the rural economy firms produce one good, which is sold domestically
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or exported. The urban economy consists of both formal and informal compo-
nents. The informal economy produces nontraded services. The formal urban
economy is separated between production of a private good, and a nontraded
public good.
For all activities the production technology is represented by value added

functions and fixed (Leontief) intermediate input coefficients. With the excep-
tion of the public sector, the value added functions are represented by sets of
nested constant elasticity of substitution (CES) functions and Cobb-Douglas
(CD) functions. The rural sector uses land (assumed to be in fixed supply), un-
skilled labor, and the economy-wide stock of public physical capital. Production
exhibits decreasing returns to scale with respect to the two latter inputs. Value
added in the informal sector requires only unskilled labor and is subject to de-
creasing returns to scale. Urban private formal production uses as inputs both
skilled and unskilled labor, as well as private and public physical capital. Skilled
labor and private physical capital are assumed to have a higher degree of com-
plementarity than private physical capital and unskilled labor. Furthermore,
it is assumed that public capital is subject to congestion effects, that is, the
positive externality associated with public capital decreases as its usage by the
urban population increases. Value added in the public sector is measured from
the government wage bill. Employment levels of skilled and unskilled workers in
that sector are treated as predetermined variables. Firms in the rural and the
private formal sector allocate their output to exports or the domestic market
according to a production possibility frontier, defined by a constant elasticity of
transformation (CET) function. Assuming imperfect substitutability, the ratio
between exports and domestic sales depends on the relative prices of exported
and domestic goods and the elasticity of substitution between these goods.
The demand for labor in the rural sector is derived from first-order conditions

for profit maximization. Labor demand is related positively to the level of net
output and negatively to the product wage (the nominal wage deflated by the
net output price). The nominal wage in the rural sector adjusts to clear the labor
market. The supply of labor in the rural sector is predetermined at any given
point in time, but grows over time at the exogenous population growth rate
net of worker migration to urban areas. Following Harris and Todaro (1970),
the incentives to migrate are taken to depend negatively on the ratio of the
average expected wage in rural areas relative to the wage prevailing in urban
areas. Unskilled workers in the urban economy may be employed either in the
private formal sector, in which case they are paid a minimum wage, or they
can enter the informal economy and receive the average income in that sector.
Potential migrants are uncertain as to which type of job they will be able to
get, and therefore weigh wages in each sector by the probability of finding a job
in that sector.
Both the government and private firms in the formal and informal urban

sectors use unskilled labor in production. The public sector is assumed to hire
an exogenous level of unskilled workers at a fixed nominal wage, whereas the
demand for unskilled labor by the formal private sector is determined by firms’
profit maximization subject to the given minimum wage. In order to avoid cor-
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ner solutions, the wage rate paid to unskilled labor in the formal urban sector is
assumed to be systematically greater than the real wage rate paid in the infor-
mal sector. Consequently, unskilled workers in the urban area will always seek
employment in the private formal sector first, given the assumption of complete
job turnover in each period. The informal labor market clears continuously; in
addition, mobility of the unskilled labor force between the formal and the infor-
mal sectors is taken to be imperfect and determined by expectations on income
opportunities formed on the basis of prevailing conditions in the labor market.
The supply of unskilled labor in the urban sector grows as a result of “nat-

ural” urban population growth (given that individuals are born unskilled) and
migration of unskilled labor from the rural economy, as discussed earlier. More-
over, some urban unskilled workers acquire skills and leave the unskilled labor
force to increase the supply of qualified labor in the formal economy. Skilled
workers are not employed in the informal economy–perhaps as a result of either
a high reservation wage or “adverse signaling” considerations. The acquisition
of skills by unskilled workers takes place through an education technology oper-
ated by the public sector. Specifically, the flow of unskilled workers who become
skilled is taken to be a CES function of the “effective” number of teachers in
the public sector and the government stock of capital in education.
Wages for skilled labor in the private sector are determined on the basis

of the “monopoly union” framework, where a centralized labor union maxi-
mizes a utility function that depends on deviations of both employment and the
consumption wage from their target levels, subject to the firm’s labor demand
schedule. The union’s target real wage is assumed to be related positively to
skilled wages in the public sector and negatively to the skilled unemployment
rate, and the real firing cost per skilled worker. The higher the firing cost, the
greater the incentive for the union to reduce its wage demands, in order to en-
courage firms to hire. Both the minimum wage and nominal wages in the public
sector are taken as to be fully indexed on the urban consumption price index.

8.3.2 Composition of Demand and Prices

As noted above, both the informal and public sector goods are nontradables,
and both markets clear continuously. In each sector, total supply is thus equal
to gross production. Rural and private formal urban goods, by contrast, com-
pete with imported goods. For the rural, public, and informal sector goods,
aggregate demand consists of intermediate consumption and private demand
for final consumption. Aggregate demand of the private formal good consists
of intermediate consumption, final consumption by households and the public
sector, and private investment. Other current government spending on goods
and public investment expenditure are spent only on the private formal sector
good. Each category of households determines final consumption for each type
of good so as to maximize a Stone-Geary utility function. Total private invest-
ment consists of purchases of urban private sector goods. In standard fashion,
the ratio of imports to both categories of domestic goods depends on the rela-
tive prices of these goods and the elasticity of substitution between these goods,
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given the assumption of imperfect substitutability.
The world prices of imported and exported goods are taken to be exogenously

given. The domestic currency price of these goods is obtained by adjusting the
world price by the exchange rate, with import prices also adjusted by the tariff
rate. Prices of domestic sales in the rural and urban private sectors adjust to
equilibrate supply and demand. For the informal and public sectors, where
production does not compete with imports, the domestic market price is simply
equal to the gross output price. The consumption price index is constructed
separately for rural households and urban (skilled and unskilled) households.
They are computed as the weighted average of price changes over all consumed
goods, where the weights reflect the composition of spending by each group in
the base period.

8.3.3 Profits and Income

Firms’ profits are defined as revenue minus total labor costs. Profits of urban
private sector firms account for both working capital costs and salaries paid to
both categories of workers, as well as payroll taxes on unskilled employment
and firing costs for both categories of workers. Household income is based on
the return to labor (salaries), distributed profits, and government transfers.
Households in both the rural sector and the informal urban economy own the
firms in which they are employed. Urban formal sector households receive no
profits because skilled and unskilled workers in that sector do not own the
production units in which they are employed. Firms in the private urban sector
pay income taxes, and interest on their foreign borrowing. A portion of their
net profits are retained for the purpose of financing investment; the remainder
is transferred to capitalists and rentiers. Each category of households saves a
fixed fraction of its disposable income and allocates the rest to consumption.

8.3.4 Investment-Savings Balance

Capital accumulation occurs only in the urban private sector. The desired
capital stock by firms in the private urban sector is determined so as to equate
the after-tax rate of return on capital, plus capital gains due to changes in the
price of capital and minus depreciation, to the opportunity cost of investment,
which (assuming the absence of “effective” restrictions to capital mobility) is
here taken to be the world interest rate. Actual investment in each period is
determined by a partial adjustment process, and is given as a function of the
ratio between the desired capital stock and last period’s capital stock.
The aggregate identity between savings and investment is specified as fol-

lows. Total gross investment in physical capital measured in nominal terms is
financed by firms’ after-tax retained earnings, total after-tax household savings,
“primary” government savings (that is, before investment), and foreign borrow-
ing by firms and the government. In the simulations the aggregate investment-
savings identity is solved residually for total private investment. In that sense,
then, the basic model is “savings driven.”
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8.3.5 Public Sector and the Balance of Payments

Government expenditures consist of government consumption, which only has
demand-side effects, and public investment, which has both demand- and supply-
side effects. Public investment consists of investment in infrastructure, educa-
tion, and health. Investment in infrastructure is defined as the expenditure
affecting the accumulation of public infrastructure capital, which includes pub-
lic assets such as roads, power plants and railroads. Investment in education
affects the stock of public education capital, which consists of assets such as
school buildings and other infrastructure affecting skills acquisition. In a sim-
ilar fashion, investment in health adds to the stock of public assets such as
hospitals and other government infrastructure affecting health. Infrastructure
and health capital affect the production process in the private sector as they
both combine to produce the stock of government capital.
All value added in the production of public goods is distributed as wages.

The government fiscal balance is thus defined as total tax revenues minus the
wage bill on school teachers, government transfers to households, total employ-
ment subsidies to firms in the private formal sector, other real current expendi-
tures on goods and services, real investment spending, and interest payments on
loans from abroad. Total tax revenues consist of revenue generated by import
tariffs, sales taxes, income taxes, and payroll taxes.
The external constraint implies that any current account surplus (or deficit)

must be compensated by a net outflow (or inflow) of foreign capital, given by the
sum of changes in net foreign borrowing by the government and private firms.
In the simulations reported below, we assume that public foreign borrowing is
exogenous, and that private foreign borrowing adjusts to equilibrate the balance
of payments.

8.4 Comparing Policy Shocks with Alternative
Linkages

Mini-IMMPA can be used to analyze a variety of policy and exogenous shocks.
To compare the performance of the three alternative approaches to micro-macro
linkages discussed above, the growth, employment and poverty effects of two
types of labor market policies are examined in this section: a cut in the minimum
wage and an increase in the employment subsidy on unskilled labor. Both
experiments relate to critical policy issues in developing countries (for details,
see Chapters 1 and 3). As an indicator of living standards, we consider in what
follows only disposable household income per capita.

8.4.1 Reduction in the Minimum Wage

The simulation results associated with a permanent 7 percent reduction in the
minimum wage are illustrated in Tables 1 and 2 for the first 10 periods after
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the shock.13 This time period is referred to below as the “adjustment period.”
Table 8.1 provides data on the most important macroeconomic indicators, the
government budget balance, and the labor market. Table 8.2 presents data on
consumer prices, disposable income for each household group, and poverty and
distributional indicators for the income variable, all in absolute deviations from
the baseline solution. The experiment assumes that the government borrows
domestically to finance its deficit–implying therefore (as discussed earlier) an
offsetting adjustment in the investment of private firms, in order to maintain
the aggregate balance between savings and investment. We first comment on
the general results of this simulation and then compare more specifically the
effects on poverty and inequality, as measured by the three different methods.
The impact effect of the reduction in the minimum wage is an increase in

the demand for unskilled labor in the private sector of almost 3.4 percent in
the first year and approximately 7 to 9 percent in the following years. The
increase in demand is met by the existing pool of unskilled workers seeking
employment in the urban sector. As a result, the unskilled unemployment rate
drops significantly, by 2.2 percentage points in the first year and by more than
8 percentage points in the following years, which reduces unemployment for this
segment of workers to almost zero. The cut in the minimum wage, by reducing
the relative cost of unskilled labor, leads to substitution among production
factors not only on impact but also over time. Because unskilled labor has a
relatively high elasticity of substitution with respect to the composite factor
consisting of skilled labor and physical capital, the lower cost of that category
of labor gives private firms in the formal sector an incentive to substitute away
from skilled labor and physical capital. In turn, the fall in the demand for that
category of labor puts downward pressure on skilled wages, which drop by 5.2
percent in the first period. On impact, labor supply is fixed in the rural sector
and the informal economy, so the level of employment does not change in either
sector–and neither does the level of activity (real value added in both sectors
is constant). The rise in real disposable income (by 2.1 percent in the rural
sector and 4 percent in the informal sector) and real consumption of rural and
informal sector households leads to higher value added prices and higher wages
in both sectors. But value added prices go up by slightly more than wages in
the second and subsequent periods, implying a fall in the product wage in both
sectors and a rise in employment.
Over time, changes in wage differentials affect both rural-urban and formal-

informal migration flows, and therefore the supply of labor in the various pro-
duction sectors. The expected unskilled wage in the formal economy is constant
on impact. Despite the increase in unskilled employment in the private sector
in the first period (and thus the increase in the probability of finding a job), the
fall in the minimum wage is such that the urban expected wage falls. Moreover,
because rural sector wages rise, the expected urban-rural wage differential (mea-
sured in proportion of the rural wage) falls by more than 12 percentage points

13This reduction means that the minimum wage decreases from 1.23 times the poverty line
to 1.14 times the poverty line.
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in the second period, with this differential narrowing over time. As a result,
the inflow of unskilled workers into the formal sector (measured in proportion
of the total formal urban labor supply) falls by about 3.6 percent in period 2.
In the following periods, except in period 4, this inflow remains however slightly
higher than in the baseline, given the increased probability of finding a job. The
reduction in the inflow of labor leads to an increase in informal sector wages
throughout the adjustment period, by 3.1 percent in period 2, 3.9 percent in
period 3, and so on. This increase in the informal sector wage, coupled with the
reduction in the minimum wage, leads to a sharp fall in period 2 in the expected
formal-informal wage differential, which tends to reduce the supply of unskilled
labor in the formal private sector (by 3.6 percent in period 2, and about 2.5
percent at the end of the adjustment period), that is, the number of workers
willing to queue for employment in the urban private sector. This, coupled with
the sustained effect of the cut in the minimum wage on labor demand, explains
the large effect on unemployment.
Although the behavior of nominal wages in the rural sector reflects essen-

tially changes in value added prices on impact (as noted earlier), over time it is
also affected by changes in labor demand and migration flows. After an initial
increase in nominal wages, lower migration flows to urban areas begin to put
downward pressure on rural wages, which end up falling (in nominal terms) by
2.9 percent in period 9 and 3.5 percent in the last period. As also indicated
earlier, the reduction in the cost of unskilled labor induces a substitution away
from skilled labor, which brings a sustained fall in skilled wages in nominal
terms (by about 4.8 percent in the long run). However, the overall effect on
labor demand is not large; skilled employment in the private formal sector falls
in the long run by only about 0.4 percent. And because the supply of skilled
labor remains roughly constant throughout (public investment in education and
the number of school teachers are held constant at their baseline values), the
skilled unemployment rate rises by only 0.2 percentage points. The reason for
the small effect on skilled employment is that the direct substitution effect asso-
ciated with the reduction in the minimum wage is offset by a fall in the skilled
wage, resulting from general equilibrium effects.
The effect on aggregate output (or real GDP) is slightly positive in the

periods following the shock, at about 0.3 percent, and close to zero over the rest
of the adjustment period. Changes in real output (as measured by real value
added) are also positive in the urban informal sector and the urban formal sector
in the periods after the shock, but slightly negative at the end of the simulation
horizon. In contrast, in the rural sector, changes in real output are positive
throughout the simulation period and actually tend to grow slightly over time,
as a result of the gradual fall in rural sector wages.
On the fiscal side, total revenue falls by about 0.4 percentage points as a share

of GDP during the adjustment period, mostly as a result of indirect taxes chang-
ing at a slower pace than nominal GDP. From the aggregate balance between
investment and savings, given that public investment remains essentially con-
stant and the closure rule, private investment decreases by 7.5 percent. There is
therefore a significant “crowding out” effect. In addition, profits of private firms
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suffer from lower disposable income of skilled workers, capitalists and rentiers.
Despite relatively large changes in disposable income, overall poverty indi-

cators change relatively little during the adjustment period. This is, of course,
related to the fact that the aggregate growth and income effects of the shock
are fairly limited and involve essentially a re-allocation of resources across sec-
tors. However, there are significant differences among household groups. The
proportion of poor households in rural areas increases by 1.7 percentage points,
whereas the poverty gap (the average distance between income and the poverty
line as fraction of the poverty line) rises by 1 percentage point. Although dis-
posable income of capitalists and rentiers drops significantly, and the incidence
of poverty increases by 0.7 percentage point toward the end of the adjustment
period, the poverty gap changes only in the short run, but is almost unaffected
in the long run. For unskilled workers, both measures of poverty indicate an im-
provement in the longer run, especially for those workers involved in the informal
sector. However, for unskilled workers in the formal sector, poverty increases on
impact–by about 0.6 percentage point. There is therefore a potential short-run
trade-off emerging between unemployment and poverty: although the reduction
in the minimum wage lowers open unskilled unemployment in the formal sector,
it also increases poverty for that category of households.14 For skilled workers
in the formal sector, poverty tends to increase slightly, in both the short and
the long run by approximately 1 percentage point. Overall, therefore, poverty
increases in rural areas and decreases in urban areas, resulting in a slight de-
crease in poverty at the economy-wide level. Changes in the income-based Gini
coefficient indicate that income distribution is affected only modestly by a cut
in the minimum wage; the degree of inequality falls by only a small amount in
the long run. This effect is directly related to the sharp reduction in disposable
income experienced by skilled workers and capitalists and rentiers, relative to
other household groups.
Let us now examine in more detail the differences concerning the impact

on poverty and inequality as measured by the three approaches to micro-macro
linkages presented in section 3. With the simple micro-accounting method (in
which if changes in disposable income are feed into the household survey without
taking into account changes in the employment structure and thus in the size
of relative groups), poverty is overestimated on impact compared to the more
elaborate approach based on reweighting techniques, but as we can see from
Table 8.2 this differences becomes smaller over the adjustment period. This
holds regardless of whether we look at the headcount ratio or the poverty gap.
The difference represents between 0.10 and 0.25 percentage points, which may
not seem that large; however, it is equivalent to up to 20 percent of the total
change in poverty relative to the initial period. In terms of absolute deviations
from the baseline, the discrepancy is smaller, because the baseline projection
is affected by a bias in the same direction, but, likewise, in relative terms, it
is not negligible. Figure 8.4 traces the absolute deviations from the baseline
measured by the simple micro-accounting method relative to the absolute de-

14See Agénor (2003b) for a more detailed discussion of unemployment-poverty trade-offs.
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viations from the baseline measured by the micro-accounting method combined
with reweighting techniques, for both P0 and P1. For urban households, as
well as all households put together, the change is overestimated over the en-
tire adjustment period. The difference amounts to up to 9 percent for urban
households (with a peak in the second period) and to almost up to 20 percent
for all households together (with a peak at the end of the adjustment period).
However, for urban households the discrepancy is almost zero in period 10. The
pattern of differences with P0 and P1 is very similar. The decrease in inequality
is also overestimated if changes in the employment structure are not taken into
account. Again, in absolute terms the difference is not large, but given the small
change in inequality the relative difference is.
One reason why we do not observe even more pronounced differences between

the methods is due to the fact that the employment structure is not very much
affected by the cut in the minimum wage. Therefore, in this case, it does not
appear to matter much whether we reweigh or not to account for changes in the
employment structure. However, this results from the fact that the labor market
structure and the parameters that we impose on Mini-IMMPA imply a fairly
strong degree of segmentation between the different sectors of the labor market,
with only limited mobility between them. The degree of mobility from rural to
urban areas, and from the urban informal sector to the formal sector, responds
only to a limited extent to changes in relative wages, and the speed at which skills
are acquired by unskilled workers are driven by public investment in education
infrastructure and the number of teachers, neither one of which changes during
the adjustment period. Were we to use higher elasticities of migration flows to
relative wages, or were we to account for the impact of changes in relative wages
on the decision to acquire skills, the model would yield much larger changes in
the composition of employment and the differences between the first and second
approaches to micro-macro linkages would be much larger.
As outlined in section 3, the Beta distribution approach poses problems if we

are interested in calculating exact levels of poverty. As indicated earlier, there
are significant differences between the poverty level in the base year predicted
by the Beta distribution approach and the actual, survey-based measure. If
we compare now the micro-accounting framework with the Beta distribution
approach, we can see from Table 8.2 that the latter indicates always the same
direction of changes in P0 and P1 as the micro-accounting framework. When
aggregating the predicted group-specific distributions (as discussed in section 3),
reweighting by changes in the population shares matters, as before. However, we
can also see that the Beta distribution approach overestimates systematically
(except for capitalists and rentiers) changes in the FGT indicators. Figure
8.5 shows again the relative differences with respect to the micro-accounting
framework combined with reweighting techniques. For workers in the rural
sector, the discrepancy fluctuates and is between plus-minus 50 percent, but
lower in the beginning and at the end of the adjustment period. For workers
in the urban informal sector, the indicated change for P1 lies systematically
between 25 to 30 percent above, whereas for unskilled workers the difference is
between 100 to 250 percent for P0 and nearly 100 percent for P1 above. For
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skilled workers in the urban sector, the deviations are equivalent to up to 6
times the change indicated by the micro-accounting plus reweighting method,
but they are small for P0 in the beginning, in the middle and at the end of the
adjustment period.
In addition, the Beta distribution approach appears to induce a bias concern-

ing poverty differentials between groups. Skilled workers seem to have almost
the same headcount ratio and poverty gap as unskilled workers, which is not the
case if we use the micro-accounting approach. For stronger or other shocks, the
Beta distribution approach may even induce a different ranking of household
groups.
With the Beta distribution approach, as noted earlier, we can only mea-

sure changes in between-group inequality. Between-group inequality amounts
in our artificial survey to approximately 25 percent of total inequality, but given
that we expand incomes for each household with group-specific growth rates,
total within-group inequality changes only slightly and insofar as we change the
weights given to each within-group distribution. The change computed by the
Beta distribution method is slightly higher than that computed by the micro-
accounting method, but both are consistent when it comes to the direction of
the change.

8.4.2 Increase in Employment Subsidies

The simulation results associated with a permanent, doubling of the nominal
employment subsidy on unskilled labor (that is, an increase in the subsidy rate
from 5 to 10 percentage points of the nominal minimum wage) are illustrated in
Tables 3 and 4 for the first 10 periods after the shock, as before. This subsidy
is paid on a per worker basis. We assume that the government changes nothing
else in the tax and transfer system, implying therefore an offsetting adjustment
in the investment of private firms, in order to maintain the aggregate balance
between savings and investment. Again, we first comment on the general results
of this simulation and then compare more specifically the effects on poverty and
inequality as they are measured by the three different methods.
The impact effect of an increase in the employment subsidy is qualitatively

similar to a cut in the minimum wage: by reducing the effective cost of unskilled
labor, it tends to increase immediately the demand for that category of labor–
in the present case by 0.5 percent in the first year, and by about 2.6 percent on
average during the adjustment period. The unskilled unemployment rate drops
by 0.4 percentage points in the first year and 2.0 percentage points in the second
year, and then remains at about 1.2 to 1.6 percentage points below the baseline
in the long run. The reduction in the “effective” cost of unskilled labor leads
firms in the private formal urban sector to substitute away from skilled labor and
physical capital, leading to a reduction in skilled wages by about 2.5 percent in
nominal terms and a reduction in the price of value added in the private formal
sector. In the present case, the skilled nominal wage falls by more than the
price of value added in the private formal sector, implying a fall in the skilled
product wage, which stimulates the demand for that category of labor. Thus,
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the adverse impact of the substitution effect induced by the reduction in the
cost of unskilled labor on the demand for skilled labor is dampened. Overall,
skilled employment falls by about 0.2 percent on impact and in the longer run,
bringing with it a concomitant increase in the skilled unemployment rate.
The (expected) urban-rural wage differential (expressed as percentage of the

rural wage) drops by 1.4 and 1.6 percentage points in the first and second pe-
riod after the shock, then decreases to zero in period 7, and eventually becomes
positive by 0.7 percentage points in the long run. The expected formal-informal
wage differential (expressed as percentage of the informal wage) decreases also
in the first period after the shock by 2.1 percentage points and then adjusts to
plus 0.6 percentage point in the medium and long run. This evolution is qual-
itatively similar to the one described in the previous experiment, although the
magnitude of the initial effects are not as large. The reason is that the increase
in unskilled employment raises the probability of finding a job in the private
sector, thereby increasing the expected formal sector wage. As a result, there
is an increase in the supply of unskilled job seekers in the formal economy by
slightly more than 1 percent in the long run, which therefore mitigates the initial
reduction in unemployment. However, because of the increase in the informal
sector wage (itself due to the reduction in labor supply in the informal economy),
the expected formal-informal wage differential increases only slightly–thereby
mitigating the incentives to seek employment in the formal sector.
The overall effect on aggregate real output is, again, fairly small.15 The

government budget is of course significantly affected, with indirect tax revenue
falling by about 0.3 percentage points of GDP. As with the reduction in the
minimum wage, private investment decreases significantly. This is again due to
lower profits resulting from lower disposable income of skilled workers, as well
as capitalists and rentiers, and the crowding-out effect resulting from the higher
government deficit.
In the short run the drop in poverty of rural households and urban unskilled

households in the informal and formal sectors is quite significant. In the long
run, however, poverty decreases only slightly for urban informal and formal un-
skilled workers, and even increases in the rural sector (despite the small increase
in employment) as well as for urban skilled workers, and capitalist and rentiers.
These effects are qualitatively very similar to those observed for the cut in the
minimum wage, but much smaller in magnitude. As with the cut in the min-
imum wage, inequality of the distribution of disposable income decreases, but
less than in the previous simulation. At the end of the adjustment period the
difference to the baseline is even close to zero.
To what extent do these results depend on the method used to link the micro

with the macro level? As before, the simple micro-accounting method overstates
P0 and P1 with respect to the second method, which combines micro-accounting
with reweighting (see Table 8.4). Again, because changes in the employment

15An important feature of the long-run adjustment process, however, is a slight reduction
in the size of the urban informal and formal sectors, and an expansion of the rual sector.
This result is therefore consistent with the widely-held view that reducing the tax burden (or
paying a subsidy) on the formal sector is essential to limit the growth of the informal sector.
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structure following the shock are small, the absolute differences are also small,
lying between 0.12 and 0.25 percentage points. In relative terms, however,
this corresponds to differences of between 15 to almost 100 percent of the total
change occurring between periods 1 and 10. Figure 8.6 shows again the absolute
deviations from the baseline measured by the simple micro-accounting method
relative to the absolute deviations from the baseline measured by the micro-
accounting method combined with reweighting techniques. For both poverty
indicators, P0 and P1, and for urban households and all households together,
the change with respect to the baseline is overestimated in the short run (by
approximately 5 percent) and underestimated in the long run (also by approx-
imately 5 percent). If the household survey is not reweighted, the decrease in
inequality is slightly underestimated; the difference between the two approaches
is again very small in absolute terms but large in relative terms.

If we compare the micro-accounting framework with the Beta distribution
approach, our results again show that the latter indicates always the same di-
rection of changes in P0 and P1 as the former (except for P1 in period 1 for
unskilled workers in the urban formal sector). Figure 8.7 shows that for workers
in the rural sector the Beta distribution approach indicates for P0 and P1 in the
short term a much higher change, and then in the medium term a much lower
change, with respect to the baseline. However, at the end of the adjustment
period both methods lead almost to the same change. For unskilled workers in
the urban informal sector, changes in P0 and P1 are overestimated, for P0 in the
long run by more than 30 percent, and for P1 by 20 to 30 percent throughout
the adjustment period. For unskilled workers in the urban formal sector, the
change of P0 fluctuates around the change indicated by the micro-accounting
framework and amounts in some periods to more than 300 percent of the latter.
The indicated direction of the change of P1 is on impact even the opposite of
that indicated by the micro-accounting method; it goes afterward in the correct
direction, but it overestimates continuously by almost 100 percent. For skilled
workers in the urban formal sector, changes in both poverty indicators as mea-
sured by the Beta distribution method are more than 2 to 10 times higher than
those measured by the micro-accounting method, but the deviations decrease
over time. For capitalists and rentiers, the micro-accounting method shows a
slight increase of P0 and P1, except through periods 6 to 8, the Beta distribution
approach shows no change at all after the second period.

Both experiments, the cut in the minimum wage and the increase in the
employment subsidy, lead to qualitatively similar results. A low impact on ag-
gregate output, an increase of rural poverty and a decrease of urban poverty.
In rural areas the increase in labor supply, resulting from lower incentives to
migrate to urban areas, puts pressure on wages. In urban areas lower unem-
ployment leads to less poverty. In sum, both policies result in a slight decrease
of poverty on the economy wide level. These changes are indicated in a quali-
tative, but not in magnitude, similar way by the three macro-micro linkages we
compared.
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8.5 Conclusions

The purpose of this study was to compare three approaches to model linkages be-
tween a macroeconomic model with representative households and micro house-
hold income data to evaluate the distributional and poverty effects of poverty
reduction strategies and other exogenous shocks. The three methods were eval-
uated by performing a set of simulations with Mini-IMMPA, a disaggregated
dynamic computable general equilibrium model that can readily be linked to a
household survey, and two typical labor market policies: a cut in the minimum
wage and an increase in employment subsidies for unskilled labor. The results
of these simulations were discussed and the three methods compared.
The distributional and poverty effects indicated by the three approaches are

not fundamentally different, they differ neither in the direction of the effects
nor in the ranking of the household categories with respect to poverty. How-
ever, from both a conceptual and practical point of view, it is tempting to view
the micro-accounting method combined with reweighting for changes in the em-
ployment structure as constituting the most appealing method among the three,
despite the fact that it has its own shortcomings. The reason is that the simple
micro-accounting method ignores changes in the employment structure, whereas
the distribution approach relies on approximate, instead of real, income distri-
butions and depends therefore on the quality of the corresponding estimates of
the shape parameters.
Our results indicate that the two other methods, and especially the Beta

distribution approach, induce significant differences concerning the magnitude
of poverty changes. In addition, as noted earlier, the distribution approach may
not be adapted if one is interested in the exact level of poverty and not only
in changes relative to the baseline. Of course, the problem of predicting the
initial levels might partly be due to the fact that we try to model with Beta
distributions our artificial household data generated by log-normal distributions.
The Beta distribution approach might work better with real household data.
However, the nonparametric method, that is, the extended micro-accounting
framework, can readily be used with actual survey data. Given the performance
of standard micro-computers and statistical software nowadays, there is really no
need to use the distribution approach, except perhaps for very large household
surveys. However, economists who advocate this approach suggest using it if the
sample of households is small, because then the fitted distribution is smooth even
if the observed one is not. The smoothing thus avoids, so goes the argument,
the possibility that small shifts in the income distribution would lead to huge
changes in the poverty measure. The problem with this argument is that the
estimated distribution parameters, as Table A8.2 indicates, are not very reliable
if they are estimated over a small sample of households (compare the observed
and fitted poverty measures for the group of skilled workers in the formal urban
sector and of capitalists-rentiers). Therefore the parametric approach runs the
risk of producing biased results.
The potential errors when using the simple micro-accounting framework or

the distribution framework are of course much more important if policies with
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strong effects on the employment structure and the group-specific income levels
are analyzed. For instance, if the minimum wage was reduced by 50 percent
in our model, then the employment structure would change dramatically. The
share of rural workers would be divided by two, the share of informal workers
would increase by 25 percent and the share of formal unskilled workers would
double. Poverty indicators calculated by both methods would differ by more
than 10 percentage points whether these changes are taken into account or not.
Other policies that form part of poverty reduction strategies, such as changes
in the composition of public investment for instance, might in the long run
also be connected with important variations in the composition of employment.
Alternatively, as noted earlier, changes in the employment structure would be a
lot larger than those obtained in our experiments if migration flows responded
more rapidly and significantly to changes in relative wages.
As mentioned above, the micro-accounting framework combined with reweight-

ing for changes in the employment structure also has shortcomings. First, one
might think, especially when conducting dynamic analyses, of extending this
framework by reweighting for changes in other dimensions of the population
structure (for instance, age structure, household size, gender) as well. This is-
sue will be addressed in future work. Then, a further step in taking into account
individual and household heterogeneity and to allow the intra-group distribu-
tions to vary explicitly would imply reliance on a micro-simulation model that
accounts for labor supply decisions and earnings at the level of the household, or
better, the individual. The difference with the reweighting approach is that then
we would not change the weights of individuals, but we would shift them from
one sector to another using behavioral functions econometrically estimated.16

However, the drawback of this type of modelling is that the use of a microeco-
nomic model of income generation needs for econometric estimation as well as
simulation a powerful statistical data analyzing software package (beside the
software usually used to solve Macro-RHG models) and may therefore be more
difficult to standardize. By contrast, the micro-accounting framework combined
with reweighting for changes in the employment structure preserves a high de-
gree of user-friendliness, which may help its eventual adoption by researchers
and policy advisers in developing countries.

16Existing examples in the field of poverty analysis include Cogneau (2001), Cogneau and
Robilliard (2001), Cockburn (2001), Robilliard, Bourguignon, and Robinson (2001), Bour-
guignon, Robilliard, and Robinson (2002), Grimm (2002), and Cogneau and Grimm (2002).
In general, the application of micro-simulation techniques to developing countries is rather
new and raises a number of specific problems, as discussed by Bourguignon, Pereira da Silva,
and Stern (2002) and Cogneau, Grimm, and Robilliard (2003).
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Appendix A
Reweighting when using Real Survey Data

In a specific country application it might be necessary, in a first step, to en-
sure consistency between the Macro-RHG model and the household survey data
in the base year.17 Computed macro aggregates, such as household produc-
tion, income, or consumption, from household survey data almost never match
published national accounts data even though sample weights are designed to
represent the national population. In particular, it is possible that the composi-
tion of employment, output, and the inter-group income distribution generated
by the Macro-RHG model and the household survey are different.
Many reasons are offered to explain this mismatch. On the household survey
side, there may be sampling errors due to inadequate survey design and/or mea-
surement errors, because it is difficult to get accurate responses from households
concerning economic variables. On the national accounts side, while supply-side
information on output and income for some sectors is based on high-quality
survey or census data for agriculture and industry, information for subsistence
farmers and informal producers is harder to obtain and usually of lower qual-
ity. However, there are also good reasons why household data and national
accounts data for some variables do not match. For instance, consumption in
national accounts is typically determined as a residual and is thus contaminated
by errors and omissions elsewhere in the accounts. In other words, the concept
of national accounts data and household survey data is not the same for some
variables. In practice, researchers often end up treating one source or the other
as the “correct” or “most reliable”–despite the fact that it is likely that both
sources of information are subject to errors.
Another issue when working with real household data is that it may be im-
portant to account for, besides changes in the employment structure (which
includes region of residence, education, and sector of activity), other policy tar-
get variables as well. Most poverty profiles show that age of the household
head, sex of the household head as well as household size are very important
variables in this respect. Changes in the population structure are of course par-
ticularly important when the Macro-RHG model is dynamic. The information
about these additional changes may come either directly from the Macro-RHG
model or taken from external sources such as the United Nations’ demographic
projections for age structure.
In this case, if the reweighting procedure includes more than one dimension of
the population structure and if constraints are put on the moments of some vari-
ables then this procedure becomes slightly more difficult. In general reweighting
can be done in two ways: either by the simple matching of matrices constructed
for the reference data and the data that has to be adjusted (see for instance
Landt et al. (1994)) or by the explicit use of minimum distance functions,
which calculate weights such that they match certain criteria with respect to

17See Robilliard and Robinson (1999) for instance, who reconcile a Malagasy household
survey and national accounts data.
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the distance between the initial and the adjusted distribution of weights (see for
instance Merz (1994)).
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Appendix B
Estimated Shape Parameters and Fitted Poverty
Measures with Beta Distribution Functions

Table A1
Parameters for the beta density distribution function

Moments estimates

RU UI UU US KAP
Household Consumption Expenditure Per Capita
ȳ 0.080 0.097 0.122 0.229 0.306
min(y) 0.006 0.008 0.013 0.035 0.076
max(y) 0.454 0.680 0.699 1.089 0.932

x̄ 0.164 0.132 0.159 0.184 0.269
s2 0.025 0.018 0.024 0.024 0.047
β̂1 0.739 0.731 0.710 0.944 0.855
β̂2 3.768 4.799 3.759 4.192 2.323

Disposable Household Income Per Capita
c̄ 0.089 0.111 0.134 0.280 0.426
min(c) 0.007 0.009 0.012 0.045 0.071
max(c) 0.625 0.880 0.612 1.228 1.175

x̄ 0.134 0.117 0.203 0.199 0.321
s2 0.017 0.013 0.032 0.028 0.058
β̂1 0.753 0.818 0.820 0.936 0.880
β̂2 4.881 6.188 3.230 3.776 1.858

Sample size 1397 2253 674 486 140

Notes: ‘RU’ stands for workers in the agricultural sector (rural), ‘UI’ for workers in the informal

urban sector, ‘UU’ for unskilled workers in the formal urban sector, ‘US’ for skilled workers in the

formal urban sector, and ‘KAP’ for capitalists-rentiers.

Source: Estimations by the authors.
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Table A2
Observed and fitted poverty measures

using the estimated shape parameters of the Beta distribution,
without (nco) and with correction of outliers (co)

Head count ratio Gap ratio
Obs. Fit. (nco) Fit. (co) Obs. Fit. (nco) Fit. (co)

Disposable Household Income Per Capita
RU 50.04 50.90 49.09 20.57 30.90 29.20
UI 43.35 51.59 45.66 17.41 31.69 26.57
UU 32.16 37.89 36.48 13.03 21.39 20.62
US 4.44 14.88 9.60 1.15 7.50 4.99
KAP 3.33 4.66 0.00 0.40 2.44 0.00
Household Consumption Expenditure Per Capita
RU 50.11 50.82 49.38 20.77 29.72 29.66
UI 46.40 48.40 48.32 19.31 28.34 29.01
UU 37.72 47.45 40.31 13.89 29.83 24.32
US 8.27 18.73 12.93 2.02 9.58 6.65
KAP 2.00 8.59 0.00 0.45 4.41 0.00

Notes: ‘RU’ stands for workers in the agricultural sector (rural), ‘UI’ for workers in the informal

urban sector, ‘UU’ for unskilled workers in the formal urban sector, ‘US’ for skilled workers in the

formal urban sector, and ‘KAP’ for capitalists-rentiers.

Source: Estimations and simulations by the authors.
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1 2 3 4 5 6 7 8 9 10

Macroeconomic Indicators
GDP at market prices -0,1 0,5 0,3 0,3 0,2 0,1 0,1 0,0 -0,1 -0,1
Value added at factor cost 0,2 0,7 0,5 0,4 0,4 0,3 0,2 0,2 0,1 0,1
   Value added in rural sector 0,0 0,2 0,4 0,6 0,8 1,0 1,1 1,3 1,4 1,5
   Value added in urban informal sector 0,0 0,7 0,4 0,3 0,1 0,0 -0,1 -0,2 -0,3 -0,4
   Value added in urban formal sector 0,5 1,0 0,7 0,6 0,5 0,3 0,2 0,1 0,0 -0,1
Private Consumption 0,5 0,9 0,8 0,8 0,7 0,7 0,7 0,6 0,6 0,6
Private Investment -10,7 -5,9 -7,2 -7,1 -7,2 -7,3 -7,4 -7,5 -7,5 -7,5
Disposable income 0,4 0,8 0,7 0,7 0,7 0,6 0,6 0,6 0,6 0,5

Government Budget Balance (% of GDP)1

Total revenue -0,7 -0,5 -0,5 -0,5 -0,5 -0,5 -0,4 -0,4 -0,4 -0,4
    Direct taxes -0,2 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1
    Indirect taxes -0,5 -0,3 -0,4 -0,4 -0,4 -0,3 -0,3 -0,3 -0,3 -0,3
Total expenditure -0,1 -0,3 -0,2 -0,2 -0,1 -0,1 -0,1 -0,1 0,0 0,0
    Consumption 0,0 -0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Investment -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 0,0
    Transfers to households 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Foreign interest payments 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Total financing 0,5 0,2 0,3 0,3 0,3 0,3 0,4 0,4 0,4 0,4
    Foreign financing 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Domestic borrowing 0,5 0,2 0,3 0,3 0,3 0,3 0,4 0,4 0,4 0,4

Labor Market
Nominal wages
    Agricultural sector 3,7 3,9 2,3 1,3 0,3 -0,6 -1,4 -2,2 -2,9 -3,5
    Informal sector 5,4 3,1 3,9 4,0 4,2 4,3 4,4 4,5 4,6 4,7
    Private formal sector
        Unskilled -7,0 -7,0 -7,0 -7,0 -7,0 -7,0 -7,0 -7,0 -7,0 -7,0
        Skilled -5,2 -3,8 -4,3 -4,3 -4,4 -4,5 -4,6 -4,7 -4,8 -4,8
    Public sector
        Unskilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
        Skilled 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Employment
    Agricultural sector 0,0 0,3 0,6 0,8 1,0 1,2 1,4 1,6 1,7 1,8
    Informal sector 0,0 0,9 0,5 0,3 0,2 0,0 -0,1 -0,2 -0,3 -0,4
    Private formal sector
        Unskilled 3,4 7,6 7,0 7,5 7,8 8,1 8,4 8,8 9,1 9,4
        Skilled -0,5 -0,3 -0,4 -0,4 -0,4 -0,4 -0,4 -0,4 -0,4 -0,4
    Public sector
        Unskilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
        Skilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Labor supply (urban formal sector)
    Unskilled 0,0 -3,6 -2,9 -3,0 -3,0 -2,9 -2,8 -2,7 -2,5 -2,4
    Skilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Unemployment rate (urban formal sector) 1

    Unskilled -2,2 -8,6 -7,4 -7,9 -8,0 -8,2 -8,3 -8,4 -8,4 -8,5
    Skilled 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0,0 -12,7 -14,7 -12,5 -11,3 -10,0 -8,9 -7,9 -6,9 -6,0
    Expected formal-informal (% of informal wage) 0,0 -9,5 2,1 -0,5 0,2 0,2 0,3 0,3 0,4 0,4
Migration 1

    Rural-urban (% of urban labor supply) 0,0 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 -0,1 0,0
    Formal-informal (% of formal urban labor supply) 0,0 -3,6 0,8 -0,2 0,1 0,1 0,1 0,1 0,1 0,2

1 Absolute deviation from base line  2 real terms

Table 1

7 Percent Cut in Unskilled Labor Minimum Wage
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results
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1 2 3 4 5 6 7 8 9 10

Consumer Prices
Rural CPI 1,31 1,09 0,94 0,79 0,65 0,52 0,40 0,28 0,18 0,08
Urban CPI 0,74 0,54 0,55 0,51 0,48 0,45 0,42 0,39 0,36 0,34

Cum. Growth of Real Disposable Income 1

Rural households 2,08 2,76 1,77 1,20 0,60 0,07 -0,43 -0,89 -1,31 -1,69
Urban households 0,01 0,35 0,43 0,56 0,66 0,76 0,86 0,94 1,03 1,10
   Informal 4,03 2,98 3,37 3,42 3,50 3,55 3,59 3,61 3,61 3,61
   Formal unskilled -2,55 -0,36 -0,65 -0,38 -0,23 -0,04 0,14 0,32 0,49 0,67
   Formal skilled -2,55 -1,90 -2,12 -2,15 -2,21 -2,26 -2,31 -2,35 -2,39 -2,43
   Capitalists and rentiers -6,09 -3,81 -3,88 -3,43 -3,08 -2,71 -2,34 -1,98 -1,62 -1,26

Household Shares
Rural households 0,00 0,07 0,15 0,22 0,29 0,34 0,39 0,44 0,47 0,51
Urban households 0,00 -0,07 -0,15 -0,22 -0,29 -0,34 -0,39 -0,44 -0,47 -0,51
   Informal 0,00 0,39 0,21 0,16 0,08 0,01 -0,05 -0,11 -0,17 -0,22
   Formal unskilled 0,00 -0,47 -0,36 -0,38 -0,37 -0,36 -0,34 -0,32 -0,30 -0,28
   Formal skilled 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
   Capitalists and rentiers 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Poverty and Distributional Indicators (Income-based)
Poverty Line 1

   Rural 1,31 1,09 0,94 0,79 0,65 0,52 0,40 0,28 0,18 0,08
   Urban 0,75 0,55 0,55 0,51 0,48 0,45 0,42 0,39 0,37 0,34

Micro-accounting approach with and without reweighting
Poverty Headcount
   Rural households -1,14 -1,14 -0,64 -0,28 0,21 0,64 1,14 1,42 1,49 1,71
   Urban households (without reweighting) -1,34 -0,92 -1,17 -1,17 -1,28 -1,34 -1,34 -1,25 -1,22 -1,28
   Urban households (with reweighting) -1,34 -0,84 -1,14 -1,14 -1,26 -1,32 -1,32 -1,23 -1,22 -1,29
      Informal -2,61 -1,55 -1,86 -1,94 -1,99 -2,08 -2,12 -2,17 -2,17 -2,12
      Formal unskilled 0,58 -0,88 -0,44 -0,44 -0,58 -0,73 -0,73 -0,73 -0,58 -0,58
      Formal skilled 1,01 1,21 0,20 0,60 0,20 0,60 0,81 1,81 1,61 1,01
      Capitalists and rentiers 1,33 1,33 1,33 1,33 1,33 0,67 0,67 0,00 0,67 0,67
    Economy (without reweighting) -1,28 -0,98 -1,02 -0,92 -0,86 -0,78 -0,64 -0,50 -0,46 -0,44
    Economy (with reweighting) -1,29 -0,92 -0,98 -0,87 -0,81 -0,72 -0,58 -0,42 -0,39 -0,37

Poverty Gap
   Rural households -0,60 -0,71 -0,35 -0,11 0,12 0,34 0,54 0,72 0,88 1,03
   Urban households (without reweighting) -0,59 -0,50 -0,58 -0,62 -0,66 -0,69 -0,72 -0,74 -0,75 -0,77
   Urban households (with reweighting) -0,60 -0,47 -0,57 -0,60 -0,65 -0,68 -0,71 -0,73 -0,75 -0,77
      Informal -1,15 -0,64 -0,84 -0,87 -0,93 -0,97 -1,01 -1,05 -1,07 -1,09
      Formal unskilled 0,54 -0,61 -0,41 -0,49 -0,51 -0,54 -0,55 -0,57 -0,58 -0,58
      Formal skilled 0,14 0,12 0,15 0,15 0,16 0,16 0,18 0,19 0,22 0,24
      Capitalists and rentiers 0,23 0,14 0,14 0,11 0,10 0,08 0,07 0,06 0,05 0,04
    Economy (without reweighting) -0,59 -0,56 -0,52 -0,48 -0,44 -0,40 -0,36 -0,33 -0,29 -0,26
    Economy (with reweighting) -0,60 -0,53 -0,50 -0,45 -0,41 -0,37 -0,34 -0,30 -0,26 -0,23

Overall Inequality 
   Gini-coefficient (without reweighting) -0,0074 -0,0053 -0,0052 -0,0046 -0,0041 -0,0036 -0,0031 -0,0026 -0,0022 -0,0018
   Gini-coefficient (with reweighting) -0,0075 -0,0053 -0,0051 -0,0045 -0,0040 -0,0035 -0,0031 -0,0026 -0,0022 -0,0018
   Theil-index (without reweighting) -0,0153 -0,0116 -0,0111 -0,0099 -0,0089 -0,0079 -0,0069 -0,0059 -0,0050 -0,0041
   Theil-index (with reweighting) -0,0155 -0,0113 -0,0109 -0,0097 -0,0087 -0,0076 -0,0066 -0,0057 -0,0048 -0,0039

Beta-distribution approach with and without reweighting
Poverty Headcount
   Rural households -1,18 -1,36 -0,72 -0,30 0,12 0,50 0,84 1,16 1,44 1,70
   Urban households (without reweighting) -0,87 -0,97 -1,10 -1,22 -1,30 -1,37 -1,42 -1,46 -1,49 -1,51
   Urban households (with reweighting) -0,88 -0,88 -1,05 -1,17 -1,25 -1,32 -1,37 -1,42 -1,45 -1,48
      Informal -2,41 -1,31 -1,71 -1,77 -1,87 -1,95 -2,02 -2,07 -2,11 -2,15
      Formal unskilled 1,33 -1,91 -1,29 -1,53 -1,57 -1,62 -1,66 -1,68 -1,69 -1,69
      Formal skilled 1,70 1,22 1,30 1,27 1,25 1,24 1,22 1,20 1,19 1,17
      Capitalists and rentiers 3,82 1,37 1,09 0,19 0,00 0,00 0,00 0,00 0,00 0,00
    Economy (without reweighting) -0,96 -1,08 -0,99 -0,96 -0,90 -0,84 -0,78 -0,72 -0,66 -0,61
    Economy (with reweighting) -0,96 -1,01 -0,94 -0,90 -0,84 -0,78 -0,72 -0,66 -0,60 -0,54

Poverty Gap
   Rural households -0,76 -0,87 -0,46 -0,19 0,08 0,32 0,54 0,75 0,93 1,09
   Urban households (without reweighting) -0,60 -0,62 -0,71 -0,78 -0,83 -0,87 -0,90 -0,92 -0,94 -0,96
   Urban households (with reweighting) -0,61 -0,57 -0,68 -0,74 -0,80 -0,84 -0,87 -0,90 -0,92 -0,94
      Informal -1,52 -0,83 -1,08 -1,12 -1,18 -1,23 -1,28 -1,31 -1,34 -1,36
      Formal unskilled 0,79 -1,13 -0,77 -0,91 -0,93 -0,97 -0,99 -1,00 -1,01 -1,01
      Formal skilled 0,91 0,66 0,71 0,69 0,68 0,68 0,67 0,66 0,66 0,65
      Capitalists and rentiers 1,99 0,71 0,57 0,10 0,00 0,00 0,00 0,00 0,00 0,00
    Economy (without reweighting) -0,64 -0,69 -0,64 -0,61 -0,57 -0,53 -0,49 -0,45 -0,42 -0,38
    Economy (with reweighting) -0,65 -0,65 -0,61 -0,58 -0,54 -0,49 -0,45 -0,41 -0,38 -0,34

Between-group Inequality
   Theil-index (without reweighting) -0,0173 -0,0127 -0,0124 -0,0111 -0,0100 -0,0089 -0,0078 -0,0068 -0,0058 -0,0048
   Theil-index (with reweighting) -0,0174 -0,0127 -0,0124 -0,0110 -0,0099 -0,0088 -0,0078 -0,0068 -0,0058 -0,0048

1 Percentage deviations from the base line  2 Gini Coefficients and Theil Indices measure between-group inequality

Periods

Table 2
Mini-IMMPA: Price, Poverty and Distributional Indicators

7 Percent Cut in Unskilled Labor Minimum Wage
(In absolute deviations from baseline, unless otherwise indicated)
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1 2 3 4 5 6 7 8 9 10

Macroeconomic Indicators
GDP at market prices -0,1 0,0 -0,1 -0,1 -0,2 -0,2 -0,2 -0,3 -0,3 -0,3
Value added at factor cost 0,0 0,1 0,0 0,0 -0,1 -0,1 -0,1 -0,2 -0,2 -0,3
   Value added in rural sector 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1
   Value added in urban informal sector 0,0 0,2 0,0 0,0 -0,1 -0,1 -0,2 -0,2 -0,2 -0,3
   Value added in urban formal sector 0,1 0,1 0,0 -0,1 -0,2 -0,2 -0,3 -0,4 -0,4 -0,5
Private Consumption 0,4 0,5 0,4 0,4 0,3 0,3 0,2 0,2 0,2 0,2
Private Investment -6,0 -4,5 -4,8 -4,6 -4,5 -4,4 -4,4 -4,3 -4,2 -4,1
Disposable income 0,3 0,4 0,3 0,3 0,3 0,2 0,2 0,2 0,2 0,1

Government Budget Balance (% of GDP)1
Total revenue -0,5 -0,4 -0,4 -0,4 -0,4 -0,3 -0,3 -0,3 -0,3 -0,3
    Direct taxes -0,1 -0,1 -0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Indirect taxes -0,4 -0,3 -0,3 -0,3 -0,3 -0,3 -0,3 -0,3 -0,3 -0,3
Total expenditure 0,0 -0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,1
    Consumption 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Investment -0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Transfers to households 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Foreign interest payments 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Total financing 0,4 0,3 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
    Foreign financing 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Domestic borrowing 0,4 0,3 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4

Labor Market
Nominal wages
    Agricultural sector 1,6 1,6 1,1 0,8 0,5 0,3 0,1 -0,1 -0,2 -0,4
    Informal sector 2,5 1,8 1,9 1,8 1,7 1,7 1,6 1,5 1,5 1,4
    Private formal sector
        Unskilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
        Skilled -2,5 -2,1 -2,3 -2,3 -2,4 -2,4 -2,5 -2,5 -2,5 -2,5
    Public sector
        Unskilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
        Skilled 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Employment
    Agricultural sector 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
    Informal sector 0,0 0,2 0,1 0,0 -0,1 -0,1 -0,2 -0,2 -0,3 -0,3
    Private formal sector
        Unskilled 0,5 1,9 1,9 2,2 2,4 2,7 2,9 3,1 3,3 3,5
        Skilled -0,2 -0,2 -0,2 -0,2 -0,2 -0,2 -0,2 -0,2 -0,2 -0,2
    Public sector
        Unskilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
        Skilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Labor supply (urban formal sector)
    Unskilled 0,0 -0,8 -0,3 -0,1 0,1 0,3 0,5 0,7 1,0 1,2
    Skilled 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Unemployment rate (urban formal sector) 1

    Unskilled -0,4 -2,0 -1,5 -1,6 -1,5 -1,5 -1,4 -1,3 -1,3 -1,2
    Skilled 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Real wage differentials 1

    Expected urban-rural (% of rural wage) 0,0 -1,4 -1,6 -1,0 -0,6 -0,3 0,0 0,3 0,5 0,7
    Expected formal-informal (% of informal wage) 0,0 -2,1 1,2 0,5 0,6 0,6 0,6 0,6 0,6 0,5
Migration 1

    Rural-urban (% of urban labor supply) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
    Formal-informal (% of formal urban labor supply) 0,0 -0,8 0,5 0,2 0,2 0,2 0,2 0,2 0,2 0,2

1 Absolute deviation from base line  2 real terms

Table 3

100 Percent Increase (from 5 to 10 percent of the min. wage) in Employment Subsidy on Unskilled Labor
(Percentage deviations from baseline, unless otherwise indicated)

Periods

Mini-IMMPA: Simulation Results

43



1 2 3 4 5 6 7 8 9 10

Consumer Prices
Rural CPI 0,59 0,50 0,44 0,38 0,32 0,27 0,22 0,18 0,15 0,12
Urban CPI 0,34 0,27 0,25 0,23 0,21 0,19 0,17 0,15 0,14 0,12

Cum. Growth of Real Disposable Income 1

Rural households 0,88 0,99 0,66 0,46 0,26 0,09 -0,06 -0,19 -0,30 -0,40
Urban households 0,19 0,26 0,26 0,27 0,27 0,28 0,28 0,28 0,28 0,27
   Informal 1,91 1,48 1,48 1,37 1,28 1,20 1,11 1,02 0,94 0,86
   Formal unskilled 0,03 0,78 0,80 0,98 1,11 1,25 1,38 1,50 1,62 1,73
   Formal skilled -1,22 -1,05 -1,13 -1,15 -1,17 -1,19 -1,21 -1,23 -1,24 -1,25
   Capitalists and rentiers -2,92 -2,14 -2,05 -1,81 -1,62 -1,42 -1,24 -1,07 -0,91 -0,75

Household Shares
Rural households 0,00 0,01 0,02 0,02 0,03 0,03 0,03 0,02 0,02 0,02
Urban households 0,00 -0,01 -0,02 -0,02 -0,03 -0,03 -0,03 -0,02 -0,02 -0,02
   Informal 0,00 0,09 0,02 0,00 -0,04 -0,06 -0,09 -0,11 -0,13 -0,15
   Formal unskilled 0,00 -0,10 -0,04 -0,02 0,01 0,04 0,06 0,09 0,11 0,13
   Formal skilled 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
   Capitalists and rentiers 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Poverty and Distributional Indicators (Income-based)
Poverty Line 1

   Rural 0,59 0,50 0,44 0,38 0,32 0,27 0,22 0,18 0,15 0,12
   Urban 0,34 0,27 0,26 0,23 0,21 0,19 0,17 0,15 0,14 0,12

Micro-accounting approach with and without reweighting
Poverty Headcount
   Rural households -0,50 -0,50 -0,28 -0,21 -0,14 0,00 0,14 0,21 0,21 0,21
   Urban households (without reweighting) -0,70 -0,45 -0,47 -0,39 -0,42 -0,47 -0,47 -0,25 -0,25 -0,17
   Urban households (with reweighting) -0,70 -0,42 -0,47 -0,39 -0,42 -0,48 -0,49 -0,26 -0,26 -0,18
      Informal -1,24 -0,75 -0,80 -0,75 -0,71 -0,66 -0,66 -0,62 -0,57 -0,44
      Formal unskilled 0,00 -0,44 -0,15 0,00 -0,15 -0,29 -0,29 0,00 -0,15 -0,15
      Formal skilled 0,20 0,60 0,20 0,40 0,20 0,00 0,00 1,01 0,81 0,81
      Capitalists and rentiers 1,33 0,67 0,67 0,67 0,67 0,00 0,00 0,00 0,67 0,67
    Economy (without reweighting) -0,64 -0,46 -0,42 -0,34 -0,34 -0,34 -0,30 -0,12 -0,12 -0,06
    Economy (with reweighting) -0,64 -0,44 -0,41 -0,34 -0,34 -0,34 -0,31 -0,12 -0,12 -0,07

Poverty Gap
   Rural households -0,26 -0,28 -0,17 -0,11 -0,05 0,00 0,04 0,08 0,11 0,14
   Urban households (without reweighting) -0,34 -0,28 -0,29 -0,28 -0,27 -0,26 -0,25 -0,24 -0,23 -0,21
   Urban households (with reweighting) -0,34 -0,28 -0,29 -0,28 -0,27 -0,26 -0,25 -0,24 -0,23 -0,22
      Informal -0,56 -0,38 -0,42 -0,40 -0,40 -0,38 -0,37 -0,36 -0,35 -0,34
      Formal unskilled 0,01 -0,29 -0,20 -0,20 -0,19 -0,17 -0,15 -0,14 -0,12 -0,10
      Formal skilled 0,06 0,06 0,08 0,08 0,08 0,08 0,09 0,10 0,11 0,12
      Capitalists and rentiers 0,10 0,07 0,06 0,05 0,04 0,04 0,03 0,03 0,02 0,02
    Economy (without reweighting) -0,31 -0,28 -0,26 -0,23 -0,21 -0,19 -0,17 -0,15 -0,13 -0,12
    Economy (with reweighting) -0,31 -0,28 -0,25 -0,23 -0,21 -0,19 -0,17 -0,15 -0,14 -0,12

Overall Inequality 
   Gini-coefficient (without reweighting) -0,0036 -0,0028 -0,0027 -0,0024 -0,0022 -0,0019 -0,0017 -0,0016 -0,0014 -0,0012
   Gini-coefficient (with reweighting) -0,0036 -0,0028 -0,0027 -0,0024 -0,0022 -0,0020 -0,0018 -0,0016 -0,0015 -0,0013
   Theil-index (without reweighting) -0,0076 -0,0062 -0,0058 -0,0052 -0,0047 -0,0042 -0,0037 -0,0033 -0,0029 -0,0026
   Theil-index (with reweighting) -0,0077 -0,0061 -0,0058 -0,0052 -0,0048 -0,0043 -0,0039 -0,0035 -0,0031 -0,0028

Beta-distribution approach with and without reweighting
Poverty Headcount
   Rural households -0,50 -0,53 -0,35 -0,24 -0,13 -0,03 0,05 0,11 0,17 0,22
   Urban households (without reweighting) -0,56 -0,55 -0,54 -0,52 -0,50 -0,48 -0,45 -0,42 -0,40 -0,37
   Urban households (with reweighting) -0,56 -0,53 -0,53 -0,51 -0,49 -0,47 -0,45 -0,42 -0,40 -0,38
      Informal -1,12 -0,76 -0,82 -0,79 -0,77 -0,74 -0,72 -0,69 -0,66 -0,63
      Formal unskilled -0,05 -0,88 -0,63 -0,63 -0,56 -0,51 -0,46 -0,41 -0,36 -0,30
      Formal skilled 0,82 0,67 0,69 0,68 0,67 0,66 0,65 0,63 0,62 0,61
      Capitalists and rentiers 0,82 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
    Economy (without reweighting) -0,55 -0,55 -0,49 -0,44 -0,39 -0,35 -0,31 -0,27 -0,24 -0,21
    Economy (with reweighting) -0,54 -0,53 -0,48 -0,43 -0,39 -0,35 -0,31 -0,27 -0,24 -0,21

Poverty Gap
   Rural households -0,32 -0,34 -0,22 -0,15 -0,08 -0,02 0,03 0,07 0,11 0,14
   Urban households (without reweighting) -0,37 -0,35 -0,35 -0,33 -0,32 -0,31 -0,29 -0,27 -0,26 -0,24
   Urban households (with reweighting) -0,37 -0,34 -0,34 -0,33 -0,32 -0,30 -0,29 -0,28 -0,26 -0,25
      Informal -0,71 -0,48 -0,52 -0,50 -0,49 -0,47 -0,46 -0,44 -0,42 -0,40
      Formal unskilled -0,03 -0,52 -0,37 -0,37 -0,34 -0,31 -0,28 -0,24 -0,21 -0,18
      Formal skilled 0,44 0,36 0,38 0,37 0,36 0,36 0,35 0,35 0,34 0,34
      Capitalists and rentiers 0,43 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
    Economy (without reweighting) -0,36 -0,35 -0,31 -0,28 -0,25 -0,23 -0,20 -0,18 -0,15 -0,13
    Economy (with reweighting) -0,36 -0,34 -0,31 -0,28 -0,25 -0,22 -0,20 -0,18 -0,16 -0,14

Between-group Inequality
   Theil-index (without reweighting) -0,0085 -0,0068 -0,0064 -0,0058 -0,0052 -0,0047 -0,0042 -0,0038 -0,0033 -0,0029
   Theil-index (with reweighting) -0,0086 -0,0068 -0,0065 -0,0058 -0,0053 -0,0048 -0,0043 -0,0039 -0,0035 -0,0031

1 Percentage deviations from the base line  2 Gini Coefficients and Theil Indices measure between-group inequality

Periods

Table 4
Mini-IMMPA: Price, Poverty and Distributional Indicators

100 Percent Increase (from 5 to 10 percent of the min. wage) in Employment Subsidy on Unskilled Labor
(In absolute deviations from baseline, unless otherwise indicated)
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Figure 4 
Comparison of the poverty impact measured by the simple micro-accounting method relative to that 

measured by the micro-accounting method combinded with reweighting techniques 
(Ratio of absolute deviations from baseline) 

 
Simulation: 7 Percent Cut in Unskilled Labor Minimum Wage 
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Figure 5 
Comparison of the poverty impact measured by the the BETA distribution method relative to that 

measured by the micro-accounting method combinded with reweighting techniques 
(Ratio of absolute deviations from baseline) 

 
Simulation: 7 Percent Cut in Unskilled Labor Minimum Wage 
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Figure 6 
Comparison of the poverty impact measured by the simple micro-accounting method relative to that 

measured by the micro-accounting method combinded with reweighting techniques 
(Ratio of absolute deviations from baseline) 

 
Simulation: 100 Percent Increase in Employment Subsidy on Unskilled Labor 
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Figure A1 
Observed and by a Beta-distribution fitted cumulative distribution function 

of normalized disposable income for each category of households 
(vertical line = corresponding normalized poverty line) 
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Figure A2 
Observed and by a Beta-distribution fitted cumulative distribution function 

of normalized consumption for each category of households 
(vertical line = corresponding normalized poverty line) 
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Chapter 9

Some Research Perspectives

Pierre-RichardAgénor, Alejandro Izquierdo,
and Henning Tarp Jensen
Many fruitful lessons on the impact of adjustment policies on unemployment

and poverty have already emerged from existing IMMPA studies–particularly
with respect to labor market reforms, tax reform, and disinflation policies based
on high interest rates. Some of these lessons have been reviewed in preceding
chapters; others were discussed in companion papers. For instance, Agénor,
Nabli, Yousef, and Jensen (2004) developed a prototype labor-exporting coun-
try in the Middle East and North Africa based on Mini-IMMPA. Drawing on
their analysis of the growth and employment effects of labor market reforms,
they concluded that, in assessing the impact of these reforms, it is critical to
account not only for direct (partial equilibrium) effects but also for dynamic gen-
eral equilibrium effects. A case in point is a subsidy to unskilled employment
in the private formal sector to reduce unemployment. A partial equilibrium
analysis reveals indeed that, by lowering the relative cost of unskilled labor, a
subsidy leads to an increase in the demand for that category of labor, which
may be particularly significant if wages are fixed (as a result, say, of a bind-
ing minimum wage). As long as the increase in labor demand does not prompt
greater participation in the labor force (that is, if unskilled labor supply is fairly
inelastic), unskilled unemployment will fall. However, the increase in subsidies
must be financed, and this can occur in a variety of ways. If the government
chooses to let its fiscal deficit increase and borrow from the rest of the econ-
omy, large crowding-out effects can lead to a fall in private investment, thereby
slowing the economy’s growth rate and restraining the expansion of demand
for all categories of labor over time. Thus, the longer-run effect of the policy
on unskilled labor may be either nil or negative. An increase in, say, taxes on
profit earners and rentiers to keep the deficit constant may also restrain private
capital formation (by reducing the expected net rate of return) and have an
adverse effect on employment in the medium and the long run. A reduction in

1
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payroll taxes aimed at stimulating the demand for unskilled labor could have
similar effects, depending on how the government chooses to adjust its spending
pattern and other tax instruments.
A number of additional issues that can be discussed in the context of existing

IMMPA models or in slight extensions of them. Some of these issues have been
discussed in the previous chapters, so we will not repeat them here. Instead, this
chapter provides some additional suggestions on issues to address; it constitutes
therefore an agenda for further research–albeit a very partial one, which reflects
our own research interests and our involvement in policy analysis.1 Specifically,
we consider possible extensions in the following areas: labor market structure
and policies, the macroeconomics of foreign aid, public investment allocation
and growth, methods for linking macroeconomic models and household surveys,
and endogenous sources of growth. We conclude with an emphasis on data
collection and econometric estimation of key behavioral parameters.

9.1 Labor Market Structure and Policies
Although a number of labor market policies were studied in the previous chap-
ters, a number of other policies can be addressed, either in Mini-IMMPA or
a full-blown IMMPA model. One possibility is to examine the wage and em-
ployment effects of a reduction in union bargaining power. To the extent that
this translates into lower wages for skilled workers, this may have a positive
effect on the labor market; at the same time, however, the reduction in the
skilled-unskilled wage differential may affect incentives to acquire skills. An-
other possibility is to analyze the impact of changes in firing costs. As noted
by Lindbeck and Snower (2001), firing costs can increase a union’s bargaining
power, and help to explain excessive real wages and resultant involuntary unem-
ployment. Yet another possibility would be to study the impact of a reduction
in public unskilled employment in the production of government services, cou-
pled with a deficit-neutral increase in subsidies to unskilled employment in the
private formal sector.2

Regarding the structure of the labor market, existing models could be ex-
tended in several directions. First, to the extent that part of the job problem
is a shortage of skilled workers, subsidies to skills acquisition and/or on-the-job
training could be accounted for. Second, as discussed in Chapter 1, labor taxa-
tion and labor market regulations may encourage firms to go informal.3 This is
captured only indirectly in present versions of IMMPA. But changes in income
taxes may have a direct effect on the propensity to go informal; accounting for
this effect may lead to an inverted U-shape curve between taxation and the
size of the informal sector, depending on the use of tax revenues. Suppose, for

1We leave aside issues associated with the solution and calibration of IMMPA models.
2 Some of these shocks are analyzed by Agénor, Nabli, Yousef, and Henning (2004), as

noted earlier.
3Kugler (2000) developed indeed a model in which job security regulations provide incen-

tives for high turnover firms to operate in the informal sector. See also Schneider and Enste
(2000) for a more general discussion.
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instance, that revenues are used to finance higher spending on infrastructure.
An increase in income taxes may well have a positive effect on growth initially
(by stimulating private production), but a negative effect afterward, as further
increases tend to drive activity underground and reduce overall revenue. Third,
the model can be extended to consider the impact of the introduction of social
insurance on savings, labor supply, and unemployment.4 Finally, in several of
the existing (mini-) IMMPA applications, the quantity of skilled labor is supply-
constrained; expected rates of return on education play no role in individuals’
decisions to acquire skills. Put differently, there is no effect of relative wages
on the demand for education. Doing so, however, would require introducing a
market for education, with disequilibria between demand and supply affecting
perhaps the quality of public education services rather than their price.

9.2 Macroeconomic Effects of Foreign Aid

In recent years, the macroeconomic effects of foreign aid and public investment
have been the subject of renewed attention by policymakers and development
economists. Studies of the effects of foreign aid have focused, in particular, on
the impact of external assistance on domestic savings, the government budget
and fiscal policy, the real exchange rate, the level of private investment, the rate
of economic growth, and more recently poverty and the incentives for reform
in the recipient country. Fiscal response models for instance have been used to
examine the impact of aid on taxes and government expenditure, that is, the de-
gree of fungibility of aid (see for instance Franco-Rodriguez (2000), McGillivray
(2000), and McGillivray and Ouattara (2003)). Some of these studies have
shown that an increase in aid may lead to a decline in public savings through
lower tax revenues, as governments reduce their tax collection effort. Others
found that shortfalls in aid–depending on its composition–tend on the con-
trary to translate into shortfalls in domestic revenue (Gupta et al. (2003)),
despite the fact that aid appears to be more volatile than domestic revenues
(Bulir and Hamann (2003)). Nevertheless, to the extent that foreign assistance
may have adverse effects on incentives to collect taxes, keep public expenditure
under control, or engage in reforms that may be politically costly, the issue
of how to manage large aid flows becomes important. Svensson (2000) for in-
stance argued that in a country where the government’s incentives to undertake
structural reform are subject to moral hazard problems, conditionality (or out-
right delegation of part of the aid budget to an external agency) may help to
strengthen the impact of aid on poverty.
Another line of research has focused on the Dutch disease effects of foreign

assistance. The argument, essentially, is that if aid is at least partially spent
on nontraded goods, it may put upward pressure on domestic prices and lead
to a real exchange rate appreciation. In turn, the real appreciation may induce
a reallocation of labor toward the nontraded goods sector, thereby raising real

4See Karni (1999) for a thorough discussion of analytical issues in the design of unemploy-
ment benefit schemes.
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wages in terms of the price of tradables. The resulting deterioration in compet-
itiveness may lead to a decline in export performance and an adverse effect on
growth. It has also been argued, however, that if there is learning by doing (that
is, endogenous productivity gains) and learning spillovers between production
sectors, or if aid has a direct effect on public investment in infrastructure, then
the longer-run effect on the real exchange rate may be ambiguous (see Torvik
(2001) and Adam and Bevan (2003)).
Yet another area of research in recent years has been the empirical link

between aid and growth. In a contribution that led to much subsequent contro-
versy, Burnside and Dollar (2000) argued that foreign aid is effective in enhanc-
ing growth of GDP per capita only in countries with good fiscal, monetary, and
trade policies. Using cross-country regressions for 56 developing countries over
the period 1970-93, they found that aid has no impact on the rate of economic
growth in countries with poor macroeconomic policies. In a recent update of
their initial study, based now on data for the 1990s, Burnside and Dollar (2004)
argued that the evidence continues to corroborate their main conclusion–that
the positive effect of aid on growth is conditional on having “good” institutions.
However, a number of studies have questioned the robustness of the depen-

dence of the aid-growth link on the policy regime. Guillaumont and Chauvet
(2001) and Chauvet and Guillaumont (2003) found that although the marginal
effect of aid on growth appears to depend on policies, as suggested by Burn-
side and Dollar, policies themselves depend on aid, whereas aid effectiveness
depends also on the degree of economic vulnerability (measured as a function of
long-term changes in the terms of trade and export instability) and domestic po-
litical instability. Dalgaard and Hansen (2001) found that the Burnside-Dollar
results are very fragile. Five observations, which are excluded in Burnside and
Dollar’s “preferred” regressions, have a critical influence on the parameter of
interest. They argued that aid appears to spur growth unconditionally (that
is, regardless of whether policies are “good” or “bad”) but with decreasing
marginal returns–perhaps as a result of gradually binding constraints on ab-
sorptive capacity. Hansen and Tarp (2001) found similar results. In addition,
they found that when physical investment and human capital are controlled for,
aid has no direct effect on growth but only an indirect one, through its im-
pact on capital formation. Easterly, Levine, and Roodman (2003, 2004), using
a specification similar to Burnside and Dollar but with an extended sample,
found that the interaction term between aid and policies was also insignificant.
Moreover, Easterly (2003) and Roodman (2003) found that even in the same
sample as Burnside and Dollar, the result was not robust to alternative (and
equally plausible) definitions of aid, policies, and long-run growth.
An important issue for IMMPA applications to low-income countries is to

capture the links between foreign aid, the level and composition of public in-
vestment, growth, and poverty. A step in this direction was taken by Agénor,
Bayraktar, and El Aynaoui (2005). Their model focuses on the fiscal and supply-
side effects of aid, as well as the stock and flow effects of public investment,
while accounting at the same time for potential congestion effects associated
with the use of public services. It is designed to examine how increased aid and
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aid-funded levels of public investment, possibly coupled with changes in the allo-
cation of public investment, can stimulate growth and lead to sustained poverty
reduction. As in IMMPA applications, the heart of the model is a production
function that accounts explicitly for the effect of public capital (in health and
infrastructure) on output and the marginal productivity of private production
inputs. Public capital in education also plays a role in the production process,
because “raw” labor must be turned into educated labor to become productive.
The domestic (composite) good is imperfectly substitutable with the foreign
good. By accounting for changes in relative prices, the model allows therefore
the user to analyze potential Dutch disease effects associated with aid flows (as
discussed earlier), in both the short and the long run. In addition, the model
captures explicitly the link between aid and public investment, and the possible
adverse effects of large inflows of foreign aid on fiscal accounts (as emphasized
in fiscal response models).
However, the model has only one domestic good and is silent on distributional

issues, given that only one aggregate household is accounted for. Moreover, it
does not account for the fact that aid may finance initial investments (whether
in education, health, or infrastructure) but then saddle governments with re-
current costs into the medium term that are not supported by donor assistance.
Accounting explicitly for recurrent spending show indeed that higher investment
does put pressure on the budget by increasing future recurrent expenditure; lack
of maintenance expenditure could also increase the speed at which capital de-
preciates. Thus, a genuine trade-off may exist between increasing expenditure
on new capital and spending more to maintain the efficiency of the existing
capital stock.
A possible important avenue for research on IMMPA in general is to account

explicitly for recurrent spending. This would indeed help to stress the fact that
there may be a trade-off between the quantity and quality of public capital. For
instance, non-interest current expenditure could be disaggregated to distinguish
maintenance expenditure associated with health and infrastructure (which could
be modeled as a fraction of the lagged value of each capital stock). However,
the paucity of data may represent a serious obstacle, at least in the short term.

9.3 Public Investment Allocation and Growth

Public investment can affect growth through a variety of channels (see Agénor
(2004b, Chapter 12)). First, public investment (particularly in infrastructure)
may increase private capital formation and thus the overall rate of accumula-
tion of physical capital. Second, public investment may affect output growth by
influencing the rate of productivity growth, independently of its effect on factor
accumulation. Physical capital may enhance the productivity of (skilled) human
capital if there is, as is often the case in practice, a high degree of complemen-
tarity between these factors. Similarly, if there is sufficient complementarity
between the services produced by public capital in infrastructure and private
physical capital, an increase in public investment outlays would not only lead to
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higher private investment (as argued earlier) but would also make the existing
stock of private capital more productive.
But public investment may also displace private capital formation, and there-

fore reduce the economy’s capacity to sustain a higher level of output. Such
crowding-out effects may occur if increases in public investment are financed
through higher taxes (which may reduce the net rate of return on private in-
vestment, and therefore the incentive to invest) or by borrowing on domestic
financial markets, thereby driving up domestic interest rates (thereby raising the
cost of capital) or leading to greater rationing in the quantity of credit allocated
to the private sector.
Various empirical studies have shown that public investment, particularly in

infrastructure, plays indeed an important role in developing countries. Accord-
ing to the World Bank (1994), services associated with the use of infrastructure
account for roughly 7-9 percent of GDP in low- and middle-income countries,
whereas investment in infrastructure represents about 20 percent of total do-
mestic investment and between 40 and 60 percent of public investment. Physical
infrastructure is thus an important input in the production process of the pri-
vate sector, affecting both productivity and efficiency. In a more formal study,
Loayza, Fajnzylber, and Calderón (2004) found that public infrastructure (mea-
sured by the number of telephone lines per capita) has a positive and significant
effect on growth in Latin America and the Caribbean. The evidence of a robust
and substantial effect of the share of total domestic investment in output on
steady-state growth provided by Bond, Leblebicioglu, and Schiantarelli (2004)
is also consistent with the view that public investment plays an important role
(either directly or indirectly, through private investment) in the growth process.
An issue that has attracted much interest in recent years relates to the op-

timal allocation of public investment in a growth context. Some recent contri-
butions have focused on the allocation between education, infrastructure, and
health in an endogenous growth framework (see Agénor (2005b, 2005c, and
2005d)). In all of these models, private decisions to acquire skills are abstracted
from and education is instead assumed to be a public good. The provision
of various types of public services is simultaneously accounted for, in order to
study potential trade-offs associated with the allocation of public spending. In
Agénor (2005b), for instance, growth depends on government provision of both
education and infrastructure services. As a result, the optimal allocation of tax
revenue can be examined, given the effect of public infrastructure and educa-
tion services on the marginal productivity of private capital. However, we need
to understand better interactions between components of public investment in
order to determine optimal allocation rules. For instance, a significant body of
research has shown that food intake and health are important factors in deter-
mining the quantity and quality of human capital (see Galor and Meyer (2002)).
Healthier and well-fed children tend to do better in school, and healthier workers
perform their tasks better. Thus, increasing the health of individuals may in-
crease the effectiveness of education. At the same time, increasing education can
also improve health. This suggests that escaping from a poverty trap through
a “big push” (as discussed in Chapter 2) may require not only a large increase
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in public investment in infrastructure, but also an increase in investment in
education and health.
This point is worth stressing. In models emphasizing the role of public in-

vestment in infrastructure (such as Agénor and Aizenman (2005))), the ability
of a “big push” to lift a country from its poverty and low-growth trap depends
on how the increase in public capital formation is financed. If financing occurs
through a cut in unproductive spending, an increase in foreign aid, or debt
cancellation, this may be a very effective instrument–despite the possibility
that, with an aid-financed increase in public investment, Dutch disease effects,
and adverse effects of aid on tax effort, may be important in the short run (see
Agénor, Bayraktar, and El Aynaoui (2005)). By contrast, if the increase in
investment in infrastructure is financed by a reduction in other types of produc-
tive government spending, such as on education or health, then higher public
spending on roads, telecommunications, and the like, may not allow the govern-
ment to pull the economy out of its poverty trap, because the lack of qualified
and healthy workers may continue to act as a constraint. Thus, in designing a
program aimed at helping countries escape a poverty trap, accounting for policy
complementarities are also important.
An important issue also in IMMPA models is the existence and magnitude

of congestion costs, which imply that the productivity gains associated with a
greater stock of public capital may diminish over time because the services pro-
duced by this stock are over-used. This is a particularly acute problem for some
types of public infrastructure, such as roads, which tend to get overcrowded due
to the lack of alternatives. But it may also be the case for health and education
services. According to World Bank estimates, in 1999, the pupil-teacher ratio in
primary schooling (a common indicator of the quality of education) was 16.9 for
high-income countries, but only 21.4 in middle-income countries and 38.9 in low-
income countries. In the same year, the ratio was 41.5 in South Asia and 46.7 in
sub-Saharan Africa. Although some initial results regarding the impact of con-
gestion costs in education on the optimal allocation rule for public investment
have been recently (see Agénor (2005b)), more research is needed. Moreover,
the specifications that are typically used in IMMPA models can be improved
upon–by modeling, for instance, mixed public-private education systems and
interactions between public and private investment in learning technology Ac-
counting explicitly for recurrent spending would also help to stress the fact that
there may be a trade-off between the quantity and quality of public capital, as
noted earlier.

9.4 Linking Macro Models and Household Sur-
veys

As noted in Chapters 5 and 8, in the basic IMMPA approach to linking macro
models and household surveys described earlier, changes in within-group dis-
tribution are ignored, and poverty indicators reflect essentially changes across
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groups. As indicated before, while appealing from a practical point of view,
this approach is open to the criticism that it does not account for heterogeneity
among agents within groups and introduces only in a partial manner the rele-
vant changes that occur at the macro level as a result of shocks (most impor-
tantly, changes in employment) to the micro component of the analysis. More
generally, the assumption that within-group rank ordering of households and
individuals are unchanged and unaffected by policy shocks implies that workers
are withdrawn from the sector of origin in a representative manner (leaving the
distribution of income there unchanged) and that, as they move from one sector
to another, they assume immediately the income distribution characteristics of
the sector of destination. Thus, some workers may be poor not because of their
personal characteristics, but rather because of the economic circumstances that
characterize their sector of employment.
At the same time, however, the practical gains entailed by dropping the as-

sumption of a stable within-group distribution and accounting fully for hetero-
geneity at the micro level remain a matter of debate. In Chapter 8 we compared
three approaches aimed at linking macro models and household surveys to an-
alyze the poverty and distributional effects of policy shocks. The first approach
is the one followed in most IMMPA applications described earlier, which they
refer to as the “micro-accounting method.” The second approach extends the
first in the sense that it not only incorporates changes in income and consump-
tion occurring at the macro level in the household survey, but also accounts for
changes in the employment structure predicted by the macro component. This
is done by modifying the weight given to each household in the survey. They
refer to this approach as the “micro-accounting method with reweighting.” The
third approach, referred to as the “distribution approach”, imposes a fixed,
parametrically estimated distribution of income within each group and assumes
that shocks shift the mean of these distributions without, however, modifying
their shape (see, for instance, Decaluwé, Patry, Savard, and Thorbecke (1999)).
Poverty and distributional indicators are then computed on the basis of these
distributions.
The numerical simulations performed by Agénor, Chen, and Grimm (2004)

show that although the distributional and poverty effects indicated by the three
approaches differ in quantitative terms, they differ neither in the direction of the
effects nor in the ranking of the household categories with respect to poverty.
They also suggest that the micro-accounting method combined with reweighting
for changes in the employment structure is the most appealing method among
the three, despite the fact that it has its own shortcomings. The reason is that
the simple micro-accounting method ignores changes in the employment struc-
ture, whereas the distribution approach relies on approximate, instead of real,
income distributions and depends therefore on the quality of the corresponding
estimates of the shape parameters. Before drawing firm conclusions, however,
more experiments along these lines are desirable. It is also important to move
away from the unidirectional link between macro models and surveys (as in the
IMMPA approach), and account for the reverse effect of changes in the poverty
rate on behavioral parameters. In that regard, a key feedback effect may be due



Linking Models and Surveys 9

to the impact of poverty and unemployment rates on precautionary savings.

9.5 Endogenous Sources of Growth
Another issue that requires some more thinking is how to endogenize produc-
tivity growth, in addition to the level effects that efficiency wage considerations
bring in the model and the endogenous fertility rate. Recent studies, most no-
tably by Easterly and Levine (2001), have emphasized the importance of total
factor productivity (TFP) growth in accounting for output growth in devel-
oping countries. One possibility could be to relate effort to the capital-labor
ratio, through an Arrow-type “learning by doing” mechanism (see for instance
Villanueva (1994)). A second possibility is to relate TFP growth to policy vari-
ables that may affect incentives to acquire and use new technologies or to use
resources efficiently. Yet another possibility, following Lee (1995), is to endog-
enize growth by accounting for the transfer of technology and know-how that
occurs through imports of capital goods. Such goods account for an important
share part of total imports and domestic investment of developing countries
(see, for instance, Agénor and Montiel (1999, Chapter 1)) and have been shown
to have a significant impact on per capita income growth in cross-section and
panel data studies (see Lee (1995) and Mazumdar (2001)).

• • •

To conclude, we emphasize the importance of careful data collection (partic-
ularly on financial flows) and adequate econometric research to estimate key be-
havioral relationships and provide reliable parameters for calibration purposes.
For instance, assessing whether private investment is responsive to the debt-to-
taxes ratio or not matters a great deal in assessing the incentive effects of debt
reduction; and determining whether the stock of public capital in infrastructure
has a large complementarity effect on private investment is crucial to calculate
the growth implications of alternative investment allocation strategies by the
public sector. Likewise, estimating the parameters of the rural-urban migration
function (and whether factors that income differentials matter), as well as the
skills acquisition function, is essential to assess the medium- and long-term ef-
fects of policy shocks on poverty. Finally, assessing the sensitivity of the finance
premium to the ratio of borrowers’ net worth to the amount lent is also critical
to assess the degree of interaction between the real and financial sectors.
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