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NEG models suggest that trade liberalization reduces 
regional inequality 

Results from NEG models [Krugman and Livas-Elisondo (1996), 

Krugman (1994), Puga (1998), and Allonso-Vilar (2001)]:  

 

Trade liberalization policies may reduce regional inequality in 

developing countries, especially by reducing the size of primate 

cities or at least reducing their relative growth.  

 

Trade liberalization would also lead to more specialized regions.  

 

Given the long-run nature of these models, a final result would be 

strongly related to population movements from the core region, 

which would ultimately increase welfare through reduction of 

congestion costs.  

 

  



4 

Empirical studies are not conclusive about NEG results 

Ades and Glaeser (1995), using cross country data, did corroborate 

Krugman and Elisondo’s predictions, showing that countries with high 

shares of trade in GDP or low tariff barriers (even holding trade levels 

constant) rarely have their population concentrated in a single city.  

 

Hanson (1998) showed that trade reform appears to have contributed 

to the breakup of the Mexico City manufacturing belt and the formation 

of new industry centers in northern Mexico.  

 

However, the reality of Brazil, another major Latin American country, 

seems to be more complex, as trade liberalization in the 1990s did not 

produce any relevant de-concentration from the core region (Haddad, 

1999; Haddad and Azzoni, 2002). As Haddad and Hewings (2005) 

points out, one should consider some intermediate perspectives 

between a core-periphery model, on the one hand, and a perfectly 

competitive, homogeneous space model at the other extreme.  
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The Colombian case seems also to contradict the 
theory (Fernández, 1998) 

One first attempt to test the Krugman and Livas-Elisondo 

model in Colombia was made by Fernández (1998). This author 

concludes that, contrary to the predictions of the theory, the 

empirical evidence suggests a positive relationship between 

agglomeration and trade for most sectors, excluding food, 

beverages and chemicals, which showed a negative 

association.  

 

Fernández pointed out that further work should make a model 

more suitable for the Colombian case, and also consider that 

the effects of changes in trade liberalization in 

agglomeration take longer to be seen.  
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We try to reconcile theory and empirical work 

The short-term growth consequences of a trade reform will 

depend on the structure of the reforming economy. From a 

spatial perspective, the short-run effects will also be heavily 

influenced by the respective regional structures. The first set of 

simulations in this paper will try to address some of these 

issues.  

 

The second set of simulations is inspired by the work by 

Krugman and Livas-Elisondo (1996). We look at the Colombian 

case, from a long-run perspective.  

 

We show the importance of different hypotheses on factor 

mobility and the role of price effects to better understand the 

consequences of trade opening in a developing economy. 
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What do you see in this picture? 
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Things about ostriches... 

In Ancient Egypt mythology, usually, the feather was a symbol 

of Maat, the goddess of truth and order. The goddess was 

always shown wearing an ostrich feather in her hair. The 

feather by itself was her emblem. 

 

In popular mythology, the Ostrich is famous for hiding its head 

in the sand at the first sign of danger.  
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Why the “Running Ostrich”? 

Things to think about the “Colombian Running Ostrich”:  

 It is interesting to link the shape of such spatial cluster, very 

dynamic in economic terms, to the goddess of truth and justice – 

it gives a flavor of efficiency; 

 The ostrich is running towards the north (Europe, USA): it is well 

known that Colombia has stronger economic ties with these areas 

– one may think also about catch-up (convergence); 

 The cluster seems to be self-contained; spatial competition does 

not play a relevant role outside the cluster – “hiding the head” 

may be associated with self-sufficiency; 

 The fact that the female ostrich may leave the nest unattended 

(because the eggs are too thick-shelled to be easily broken open 

by predators) was mentioned in the Bible as the reason why the 

bird was chastised as a bad parent in the Book of Job (Job 39:13-

18); ostriches as proverbial examples of poor parenting may be a 

metaphor for the low HDI in the region.  
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Colombia: political division 
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Colombia: geography 
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Aggregate domestic trade flows in Colombia 
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Bogotá increased its share in GNI between1975 and 
2000 

 
Graph 2: Departmental share of gross nacional 

income, 1975 and 2000
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The CEER model 

The first fully operational spatial CGE model for Colombia. 

 

Similar approach to Haddad and Hewings (2005) to incorporate recent 

theoretical developments in the new economic geography.  

 

Experimentation with the introduction of scale economies, market 

imperfections, and transportation costs provide innovative ways of 

dealing explicitly with theoretical issues related to integrated regional 

systems. 

 

Regarding the regional setting, the main innovation in the CEER model 

is the detailed treatment of interregional trade flows in the Colombian 

economy, in which the markets of regional flows are fully specified for 

each origin and destination. The model recognizes the economies of the 

32 Colombian Departments and the capital city, Bogotá.  
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General features of the CEER model 

Interstate bottom-up CGE model for Colombia 
 

 33 regions 
 7 sectors/goods 

 
Interregional flows of goods and services 
 
Interregional factor mobility 
 
Explicit modeling of transportation costs based on origin-destination pairs 
 
Regional and Central government 
 
Regional labor markets 
 
Non-constant returns to scale (agglomeration economies) 
 
Inclusion of congestion costs 
 
New-economic-geography-type closure (long-run) 
 



18 

CEER, a bottom-up spatial CGE model of Colombia 

A multi-sectoral, multi-regional bottom-up CGE model of 

Colombia’s 32 Departments and the capital city, Bogotá 

 

 each region is modeled as an economy in its own right 

 region-specific prices 

 region-specific industries 

 region-specific consumers 

 

Based on the comparative-static B-MARIA and MMRF models 

 

Database makes allowance for interregional, intra-regional and 

international trade 

 explicit representations of regional and Central 

government financial accounts 
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Stylized flows 
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Regional setting 

Departmental share in GNI, 2000 

Source: Bonet and Meisel (2006)  

Linkages in Colombia  
(Average % share in net I-O output multipliers)  



21 

    Motivation 
 

    Regional setting 
 

    The CEER model     
 

  Simulation results 
 

    Final remarks 

Outline 



22 

Simulations 

The CEER model is used to simulate the impacts of tariff 

changes in the Colombian economy. The model is applied to 

analyze the effects of a uniform 25% decrease in all tariff 

rates. All exogenous variables are set equal to zero, except 

the changes in the power of tariffs, i.e., one plus the tariff 

rates, which were set such that the percentage change 

decrease in each tariff rate was 25%.  

 

Results of the simulation computed via a four-step Euler 

procedure with extrapolation, under short-run and long-run 

closures. 

 

The analysis is concentrated on the effects on spatial activity 

and welfare levels, and on some general macro variables. 
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Short-Run Effects on Selected Macro Variables 

Real GDP 0.177 

Real Household Consumption 0.483 

Activity Level 0.149 

Employment: Persons 0.264 

Unemployment Rate (% point change) -0.251 

Nominal Wage Paid by Producers -0.336 

GDP Price Index -0.380 

Consumer Price Index -0.336 

Export Volume 0.380 

Import Volume 1.017 

Balance of Trade (percentage of GDP) -0.174 
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Short-Run Effects on Selected Spatial Variables 
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Short-run Spatial Results 

Figure 5.1. Short-run Effects on GRP Figure 5.2. Short-run Effects on 

Activity Level 
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Short-run Spatial Results (Welfare) 

Figure 5.3. Short-run Effects on 

Equivalent Variation 

Figure 5.4. Short-run Effects on 

Relative Equivalent Variation 
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Structural Analysis of Short-run Activity Level Results 

ACT_SR = percentage change in regional activity level; IMPSH_3 = import penetration in household 
consumption; IMPSHTOT = import penetration in total consumption; SH_1 = intermediate inputs share in 

total sales; SH_3 = household share in total sales; SH_4 = export share in total sales; KL = capital to labor 
ratio. 

How important is the existing economic structure to explain short-run  
results associated with a trade liberalization policy in Colombia?  

 
Do backward and forward linkages matter? 

Dependent Variable: ACT_SR 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.157437  0.083251 -1.891106  0.0698 

IMPSH_3 -0.666530  0.342087 -1.948421  0.0622 

IMPSHTOT  1.310548  0.430980  3.040852  0.0053 

SH_1  0.390297  0.106954  3.649206  0.0012 

SH_3  0.370619  0.124310  2.981411  0.0062 

SH_4  0.407252  0.095772  4.252299  0.0002 

KL -0.064311  0.020033 -3.210213  0.0035 

R-squared  0.758846   
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Long-Run Effects on Selected Macro Variables 

Real GDP 0.027 

Real Household Consumption -0.269 

Real Investment 0.937 

Capital Stock 0.149 

Activity Level 0.043 

Regional Government Consumption -0.168 

Central Government Consumption -0.269 

Consumer Price Index 0.326 

International Export Volume 0.704 

International Import Volume 0.349 

Balance of Trade (percentage of GDP) - 

Nominal Wage -0.416 

GDP Price Index 0.319 
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Long-Run Effects on Sectoral Activity 

Sector % 

AGR 0.332 

MNE 0.374 

IND 0.140 

CNT 0.849 

TRN -0.117 

ADP -0.244 

OTS -0.135 
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Long-run Effects on Population Growth 
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Short-run Spatial Results 

Figure 5.6. Long-run Effects on GRP Figure 5.7. Long-run Effects on Activity 

Level 
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Short-run Spatial Results (Welfare) 

Figure 5.8. Long-run Effects on 

Equivalent Variation 

Figure 5.9. Long-run Effects on 

Relative Equivalent Variation 
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Long-run Effects on Regional Specialization  
(1 = more specialized) 
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Systematic Sensitivity Analysis 

The scenarios related to the tariff cut experiments discussed above 

were employed using the Gaussian quadrature approach to establish 

confidence intervals for the main results.   

 

The range for the parameters in the first group of sensitivity analyses 

was set to +/- 25% around the default values, with independent, 

symmetric, triangular distributions for three sets of parameters, namely 

the export demand elasticities for the various products, and 

Armington elasticities of substitution between goods from different 

domestic regions, and between imported and domestic goods. 

 

The second group of sensitivity analyses was carried out in the scale 

economies parameters in the regional manufacturing sectors (+/- 

25%).   
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Systematic Sensitivity Analysis: GRP/GDP changes (%) 
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Final remarks 

The results of tariff cut simulations confirmed the asymmetric impacts 
that trade liberalization has on a spatial economy in which one region, 
Bogotá, is able to more fully exploit scale economies vis-à-vis the rest 
of Colombia.  
 
The analysis also revealed the importance of different hypotheses on 
factor mobility and the role of price effects to better understand the 
consequences of trade opening in a developing economy. We found 
considerable differences from short-run and long-run impacts. While in 
the short-run structural constraints impose a spatial trap that leads to 
more concentration, in the long-run factor mobility enables spatial re-
location of production in a way that regional disparities tend to 
diminish.  
 
In summary, long-run results using the spatial CGE approach has 
shown to be able to reconcile theoretical predictions based on recent 
economic geography models with empirical applications to real 
economies. 
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Epilogue: FTA Colombia-USA 

Results represent a simulation of a pragmatic implementation 

of a FTA between Colombia and US; i.e. we have assumed that 

tariff rates were abolished for tradables (agriculture, mining 

and manufacturing) in both countries 

 

The following maps present the short-run and long-run effects 

for real GDP and activity level in the Colombian regions 

 

They are presented in the form of choropleth maps 

 darker colors represent regions that perform above the 

average (relative gainers) 

 lighter colors represent regions that perform below the 

average (relative losers) 
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Spatial aspects of Colombia-USA trade 
(origin and destination shares) 

USA ROW USA ROW

Pacifico 0.288 0.712 0.194 0.806

Central Oeste 0.359 0.641 0.359 0.641

Costa Caribe 0.541 0.459 0.337 0.663

Nuevos Departamentos 0.670 0.330 0.520 0.480

Bogota 0.420 0.580 0.244 0.756

Central Norte 0.387 0.613 0.713 0.287

Central Sur 0.275 0.725 0.423 0.577

Total 0.398 0.602 0.400 0.600

Imports Exports
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Spatial aspects of Colombia-USA trade 
(regional shares) 

USA ROW USA ROW

Pacifico 0.089 0.146 0.005 0.014

Central Oeste 0.131 0.154 0.610 0.303

Costa Caribe 0.258 0.145 0.185 0.412

Nuevos Departamentos 0.009 0.004 0.066 0.150

Bogota 0.402 0.368 0.019 0.016

Central Norte 0.019 0.020 0.010 0.009

Central Sur 0.093 0.164 0.106 0.096

Total 1.000 1.000 1.000 1.000

Imports Exports
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Figure 1. Short-run relative impacts on GRP 
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Figure 2. Long-run relative impacts on GRP 



43 

Summary 

Short-run Long-run

Pacifico 6 1

Central Oeste 4 2

Costa Caribe 5 3

Nuevos Departamentos 7 4

Bogota 2 5

Central Norte 3 6

Central Sur 1 7

Ranking
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Dynamic effects – productivity gains 

One should consider not only the likely impacts of changes in relative prices 
in the production functions of Colombian firms but also productivity gains – 
dynamic effects 
  
Expectation of productivity gains 
 
“Dynamic” simulations with the CEER model (simulating output growth with 
hypothetical overall gains in productivity in Colombia) 
 
That is a delicate/unresolved issue 
 
What is the size of the impact? 

 Moreira (2004): productivity (through technical progress) and 
investment in capital stock 

 
New simulations of technical progress under long-run closure (see graph) 

 Above-the-average: Central Oeste and Central Norte 
 Average: Costa Caribe and Pacifico 
 Below-the-average: Bogotá, Nuevos Departamentos and Central Sur 
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Long-run GDP/GRP effects of overall TFP growth 
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