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Summary (Spoilers)

➤Our main goal is to unveil the effect of free trade agreements
(FTA) over different economic sectors at the local level.

➤By evaluating grid cells of different sizes, 1 by 1 and 0.5 by 0.5
degrees at the equator, we apply a difference-in-difference
identification strategy.

➤We focus on the comparison of proxies of local economic
development between areas under FTAs with and without
specific land characteristics.

➤Our results show evidence of a positive effect of Effective areas
of FTAs on the agricultural sector, and a negative effect on the
manufacturing and services industries. Moreover, a diminishing
role of FTAs´depth over their benefits.
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Relevance: Theoretical and empirical

gaps

➤ Theoretical gap: despite large consensus (amongst
economists) on the superior benefits of freer trade, sources of
sectorial discontent among heterogeneous nations remain
unclear (a.o. Rodrik 2018; Stevens et. al 2015).

➤ Sectorial discontent expressed in various forms of social
coordination: from street mobilisations to protectionist
measures.

➤ Empirical gap: lack of evidence of the effect of FTA with high
spatial resolution data –possibly due to lack of variation at this
level.

➤ To our knowledge: first work of global spectrum around the
effect of FTA over economic development at the local level,
and for different economic sectors.
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Research question

Main general question:

➤ What is the effect of free trade agreements over development?

Main specific question:

 What are the effects of free trade agreements with specific land
conditions over local economic development?

H1: Heterogeneous effects for different economic sectors. The
more specialised the industry included in FTA, the weaker the
positive effect of the FTA (Diwan et al. 1991;Redding 2011;
Melitz & Redding 2014).

Subsequent question:

Why is people unhappy with FTAs?

H2: The greater the depth of FTAs, the less benefits brings to local
development (Sell, 2011,Rodrik 2018).
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Main specification
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EDi,j,t = β1Effectivei,j,t−n+ β2Ineffectivei,j,t−n+ λXi,j+γZi,j,t−1 + GridTypei#Countryj#Yeart FE+ μi,j,t

1)

X is a vector of several individual (grid cell) time-invariant controls.

Z is a vector of several individual (grid cell) time-variant controls.

n is the numbers of years lagged.
µ is the error term.

n is the numbers of years lagged.

FE fixed effects.



Data management

LHS:

Night-time lights: 1992-2013 (indicator between 0-63)

Among others, Chen (2015), Weiddmann and Schutte (2017), Hodler et al.,
(2017) construct frameworks that correlate night light with key human
development indicators related to wealth, health and education.

Gridded GDP: 1992-2015 (constant 2011 US Dollars)

Kummu et al. (2018) who build on previous work on interpolation of GDP
information at the local level.

Spatial Gini: 1992-2013 (0 to 1)
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Data management

RHS:

Free Trade Agreement#Land Cover: 1992-2015

 Dür et al. (2014) construct country-level indicators for depth of FTA.

 European Space Agency (2017) launches Land Cover (LC) project, with high-
spatial resolution local level data (30-300m) on the composition of the surface
of the land, globally.

 Our main indicator of FTA is an additive index of depth that goes from 0 to 7. If
1 or more, null tariffs and quotas on (mostly) all goods. 2 or more, Services
FTAs.

 Land Cover categorises land as: cropland, urban space, sparse vegetation,
water bodies, bare space, etc.

John Cruzatti C. 9



Grid cells land-clipped
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➤ Global study with a subnational emphasis: we divide economic sectors by a

criterion of Land Cover. Agricultural, Manufacture, and Services grids.



Identification Strategy

First Difference of DnD:

The Effective coefficient would capture the behaviour over time of
areas under an FTA with industry-specific land characteristics in
relation to FTA areas that have non-usable land.

The Ineffective coefficient, the behaviour of locations with a FTA
that has “usable” land, but not industry-specific land properties, in
relation to FTA areas that have non-usable land.

Second Difference of DnD:

Effective-Ineffective: The difference between the Effective and
Ineffective coefficients would capture the role of FTAs over local
development.
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First hypothesis: heterogenous effects

on different sectors
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(1) (2) (3) (4)

VARIABLES LogLight; Effective-Ineffective:8-

10 years

LogLight; Effective-Ineffective:6-

7 years

LogLight; Effective-Ineffective:4-

5 years

LogLight; Effective-Ineffective:1-

3 years

EffectiveA 0.675*** 0.736*** 0.757*** 0.916***

(1.608e-01) (1.836e-01) (1.770e-01) (1.542e-01)

IneffectiveA 0.011 -0.034 -0.063 0.111*

(8.052e-02) (8.489e-02) (8.399e-02) (6.709e-02)

Leader Birth Region 1.486*** 1.553*** 1.482*** 1.429***

(1.271e-01) (1.310e-01) (1.270e-01) (1.303e-01)

Temperature 0.000*** 0.000*** 0.000*** 0.000***

(1.550e-07) (1.650e-07) (1.657e-07) (1.520e-07)

Distance to Border 0.000 0.000 0.000* 0.000

(9.530e-07) (9.610e-07) (7.537e-07) (8.481e-07)

Distance to Capital -0.001*** -0.001*** -0.001*** -0.001***

(7.088e-05) (8.441e-05) (9.345e-05) (8.659e-05)

DisbDlag1 0.000*** 0.000*** 0.000*** 0.000***

(6.025e-09) (3.675e-09) (8.326e-09) (6.154e-09)

Observations 57,412 52,392 54,561 63,456

Adjusted R-squared 0.571 0.570 0.576 0.566

Country#Year#GridType FE YES YES YES YES

Countries 158 151 167 164

diffA 0.664 0.771 0.821 0.805

E_I_A 3.65e-06 3.29e-06 2.27e-07 1.36e-08

Table 1: Full specification for Agriculture and Light

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1



First hypothesis: heterogenous effects

on different sectors
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Table 2: Results Summary 1x1 LogLight

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

(1) (2) (3) (4)

VARIABLES LogLight; Effective-Ineffective:8-10 years LogLight; Effective-

Ineffective:6-7 years

LogLight; Effective-

Ineffective:4-5 years

LogLight; Effective-

Ineffective:1-3 years

EffectiveA 0.675*** 0.736*** 0.757*** 0.916***

(1.608e-01) (1.836e-01) (1.770e-01) (1.542e-01)

IneffectiveA 0.011 -0.034 -0.063 0.111*

(8.052e-02) (8.489e-02) (8.399e-02) (6.709e-02)

EffectiveM -0.211 -0.299 -0.207 -0.508**

(2.602e-01) (3.230e-01) (4.041e-01) (2.411e-01)

IneffectiveM 0.307 0.332 0.565 0.045

(2.446e-01) (2.940e-01) (3.779e-01) (2.031e-01)

EffectiveS -0.330 -0.561** -0.742*** -0.498**

(2.265e-01) (2.697e-01) (2.197e-01) (2.439e-01)

IneffectiveS 0.040 0.033 -0.108 0.172**

(8.655e-02) (9.739e-02) (1.115e-01) (8.502e-02)

Effective-Ineffective Agriculture 0.664 0.771 0.821 0.805

P value F- test 3.65e-06 3.29e-06 2.27e-07 1.36e-08

Effective-Ineffective 

Manufacture

-0.518 -0.631 -0.772 -0.553

P value F- test 0.000954 9.02e-05 6.49e-06 1.75e-06

Effective-Ineffective Services -0.370 -0.594 -0.634 -0.670

P value F- test 0.0954 0.0213 0.000995 0.00366



Second hypothesis: the greater the depth 

of FTAs, the less benefits 
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Table 7: FTA types on log GDP
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1FTA 

depth>=1

FTA depth>=2 FTA depth>=3 FTA depth>=4 FTA depth>=5 FTA depth>=6 FTA depth>=7

VARIABLES logGDP; 

Effective-

Ineffective:1

-3 years

logGDP; 

Effective-

Ineffective:1-3 

years

logGDP; 

Effective-

Ineffective:1-3 

years

logGDP; 

Effective-

Ineffective:1-3 

years

logGDP; 

Effective-

Ineffective:1-3 

years

logGDP; 

Effective-

Ineffective:1-3 

years

logGDP; 

Effective-

Ineffective:1-3 

years

EffectiveAgriculture 1.114*** 0.934*** 0.783** 0.546* 0.630* -0.086 -0.076

(3.625e-01) (2.745e-01) (3.178e-01) (3.273e-01) (3.640e-01) (3.348e-01) (1.564e+00)

IneffectiveAgriculture 0.318 0.091 -0.032 -0.004 0.041 -0.133 0.484

(2.773e-01) (1.785e-01) (1.707e-01) (1.790e-01) (2.437e-01) (2.158e-01) (1.561e+00)

EffectiveManufacture 0.267 0.564 0.161 0.236 0.120 1.594 0.243

(5.628e-01) (6.052e-01) (5.499e-01) (5.687e-01) (8.602e-01) (1.029e+00) (3.412e-01)

IneffectiveManufacture 0.591 0.913* 0.608 0.505 0.542 1.319* 0.196

(5.140e-01) (5.342e-01) (4.670e-01) (4.408e-01) (6.375e-01) (7.495e-01) (2.964e-01)

EffectiveServices - -1.794** -2.075** -2.661*** -3.350*** -4.531*** -4.626**

- (7.322e-01) (8.470e-01) (9.708e-01) (1.233e+00) (1.258e+00) (2.058e+00)

IneffectiveServices - 0.103 -0.027 0.002 0.033 -0.133 0.164

- (1.794e-01) (1.750e-01) (1.820e-01) (2.346e-01) (2.158e-01) (3.200e-01)

Country#Year#GridType FE YES YES YES YES YES YES YES

Effective-Ineffective Agriculture 0.797 0.843 0.815 0.549 0.590 0.0466 0.00877

P value F- test 4.19e-06 1.29e-05 0.00246 0.0435 0.0256 0.837 0.975

Effective-Ineffective 

Manufacture

-0.324 -0.349 -0.447 -0.270 -0.423 0.275 0.0470

P value F- test 0.0494 0.0761 0.101 0.398 0.272 0.486 0.807

Effective-Ineffective Services - -1.897 -2.049 -2.662 -3.383 -4.398 -4.791

P value F- test - 0.00409 0.0103 0.00382 0.00243 0.000165 0.0122



What comes next?: Address 

shortcomings and opportunities

Robustness checks:

 Divide “manufacturing” in key industrial categories, e.g. oil, mining industries.
Clearer picture of implications for economic policy and geo-political analysis.

 Address intensity of FTAs. Showing what is happening in particular “early
developed” countries.

 Suggestions?
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Conclusions

➤Despite consensus about the benefits of free trade, conclusive
evidence of the effects of FTAs at the local level, and the
sources for sectorial discontent amongst heterogeneous
nations, remained unclear. We have tried to tackle these gaps.

Results:

o FTAs seems to impact all economic sectors.

o The nature of this impact varies amongst sectors, though.

o We find evidence of a positive effect on areas land related to
Agricultural activities, and a negative one on both the
Manufacturing and Services locations.

o FTA´s depth is important in explaining the degree of impact.
More provisions loaded, less benefits it brings (by GDP, and
Light measures).
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Conclusions

Along with increasing numbers of more complex forms of FTAs in
recent decades, these results might hint an explanation as to why
processes of social discontent towards free trade have developed
sub-nationally, and among heterogeneous countries.

Many thanks!
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