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NEG models suggest that trade liberalization reduces 
regional inequality 

Results from NEG models [Krugman and 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.  
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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 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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In this paper 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 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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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) 
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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)  
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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 

Dependent Variable: ACT_SR 
Method: Least Squares 
Date: 02/08/08   Time: 11:24 
Sample: 1 33 
Included observations: 33 

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     Mean dependent var  0.107636 
Adjusted R-squared  0.703195     S.D. dependent var  0.051930 
S.E. of regression  0.028291     Akaike info criterion -4.106683 
Sum squared resid  0.020811     Schwarz criterion -3.789242 
Log likelihood  74.76028     F-statistic  13.63581 
Durbin-Watson stat  2.399898     Prob(F-statistic)  0.000001 

 

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? 
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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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Long-run Spatial Results 

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

Level 
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Long-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%).   

 



Department of Economics, University of Sao Paulo 25 

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. 


