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Outline

I Research questions:

1. What are the levels of spatial frictions within LAC?
2. Spatial frictions within LAC: change between 1990–2000?

I To what extent they account for the the changes in
economic outcomes?

3. What would be the effects of reducing the spatial frictions
within LAC in the long run?

4. What would be the effects of reducing both internal and
external frictions in LAC?

I Implement worldwide methodology + estimation of
Desmet et al. (2018);
I Estimation of spatial frictions→ market integration in

LAC and other regions + changes over time in LAC;

I Counterfactual model simulations: role of ↓ frictions.
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Results

1. High variation of mobility frictions within countries in
LAC;

2. ↓ integration of markets (goods and labor) in LAC
compared to other regions (Europe and SE Asia);
I similarly for Brazil if compared to the US or China.

3. Improvement in the integration of labor markets in LAC
between 1990 and 2000;
I → sizeable welfare effects.

4. ↓ spatial frictions throughout 21st century:
I large and heterogeneous welfare effects (manifold ↑ LAC’s

GDP share/world).
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Theoretical Framework



A Dynamic Spatial Model of Growth

I Rely upon Desmet et al. (2018) model:

1. Dynamic, high–resolution spatial model of growth across
space and time;

2. Incorporates realistic features of the economy and
geography (discretized into ∼ 65K gridcells);

3. Leverage granular data to estimate the model for the world
economy in 2000:
I estimation of spatial frictions: trade and migration;
I simulations for as many (future) periods as needed: reveals

evolution of the economy across space and time.

I Sketch of model’s mechanisms:
1. Production decisions: agglomerates around productive

and well integrated locations (∼ ζ(.) ≡ trade costs).
2. Residence choice: driven by real wages; amenities ā0 and

migration frictions m2(.)→ congestion force.
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Panel A: Amenities (2000)

Panel C: Population (2000)

Panel B: Migration frictions (2000)

Panel D: Population (2600)
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Spatial Frictions and Market Access

I Spatial (trade and migration) frictions: informative of a
specific location (gridcell) alone;

I Market Access: informative about how goods/labor
markets are integrated conditional on the existing frictions
(Donaldson and Hornbeck, 2016; Morten and Oliveira,
2016).

GMA(r) = ∑
s∈S

ζ(s, r)−θ ×GDP(s).

Goods’ market access at location r: how well connected r is to all other
locations s in the economy S. Same idea for labor markets:

LMA(r) = ∑
s∈S

m(s, r)−Ω × population(s).
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Spatial Frictions and Market Access – Example

Figure 1: Hypothetical economies A and B – locations, transportation
infrastructure, migration frictions, and market access.

Economy A: Homogeneous Economy B: Heterogeneous

Notes: The graphs in the first row illustrate two hypothetical economies (regions) containing several locations
(gridcells with main location as red dots). All locations across both regions are assumed to be homogeneous with
respect to expenditure in tradeables and population. The second row documents the goods market access calculated
for each market within each region.
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Spatial Frictions and Market Access – GMA

Figure 2: Hypothetical economies A and B – locations, transportation
infrastructure, migration frictions, and market access.

Economy A: Homogeneous Economy B: Heterogeneous

Notes: The graphs in the first row illustrate two hypothetical economies (regions) containing several locations
(gridcells with main location as red dots). All locations across both regions are assumed to be homogeneous with
respect to expenditure in tradeables and population. The second row documents the goods market access calculated
for each market within each region.
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Spatial Frictions and Market Access

Figure 3: Density distributions of market access goods and labor in
regions A and B.

Panel A: Goods Market Access

Panel B: Labor Market Access

Notes: Panel A (B) shows the density distributions of the market access of goods (labor) in regions A and B.
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Theory–Based
Empirical Results



Estimation of Spatial Frictions (in LAC/worldwide)

I Trade frictions: geographical data + transportation
(multimode) to estimate trade frictions between all location
pairs worldwide.

1. High dimensional problem: fast marching algorithm
(Allen and Arkolakis, 2014);

2. Data available only for ∼ 2000: cannot learn about changes
over time;

I Goods Market Access in LAC: use estimated ζ(r, s) ∀ r, s
to calculate GMA

1. LAC, SE Asia, Europe;
2. Brazil, China, and (continental) US.
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Panel A: LAC compared to Europe and Southeast Asia

Panel B: Brazil compared to China and the US
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Empirical Results – GMA in LAC and worldwide

Figure 4: Distributional comparison of goods market access between
LAC and Europe, Southeast Asia; and Brazil, the US, and China.
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Empirical Results – GMA in LAC and worldwide

Figure 5: Distributional comparison of goods market access between
LAC and Europe, Southeast Asia; and Brazil, the US, and China.
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Estimation of Migration Frictions in LAC/worldwide

I Migration frictions: estimated dynamically
1. data on real wages, amenities, and well–being→
2. migration frictions such that the model replicates the

changes in population across time.

I Improvement:
I within country, granular well–being data→ more precise

migration frictions for LAC (Burger et al., 2021).

I Migration frictions + geography attributes:
1. calculate LMA in the same comparison regions for 2000.
2. economic + population + well-being data for 1990 in LAC:
6= frictions for 1990.
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A: Raw u0(r)

D: Raw m2(r)

B: Well–being.u0

E: Adjusted m2(r)

C: Adjusted u0(r)

F. Changes in m2(r)

Notes: Panel A, B, and C show (respectively) the raw observed wellbeing from Desmet et al. (2018), the scale for
adjustment obtained with LB and GWP data, and the resulting adjusted wellbeing which is used in the quantifica-
tion of migration frictions. Panel D (E) shows the migration frictions estimated without accounting (if accounting)
for the within country heterogeneity of wellbeing. Panel F plots the differences in migration frictions estiamted for
2000 and 1990.
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Empirical Results – LMA in LAC and worldwide

Figure 6: Distributional comparison of labor market access between
LAC and Europe, Southeast Asia; and Brazil, the US, and China.
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Empirical Results – LMA in LAC and worldwide

Figure 7: Distributional comparison of labor market access between
LAC and Europe, Southeast Asia; and Brazil, the US, and China.
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Empirical Results – LMA in LAC across time

Figure 8: Distributional comparison of labor market access in LAC
(and in individual LAC countries) between 1990 and 2000.

All LAC

Mexico

Colombia

Chile

Brazil

Argentina
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Empirical Results – Takeaways

I Main takeways:
1. LAC underperforming in terms of connectivy of markets;
2. Yet, evidence for improvement between 1990 and 2000.

I Question: how much it accounts for changes
(past/future) in economic outcomes (i.e. GDP)?

I Counterfactual Simulations:

1. Backwards: simulation of evolution of world/LAC economy
from 1990 with/out changes in migration frictions;

2. Forward looking: what if spatial frictions (trade/migration)
↓ in the next 100 years?
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Backward Simulations: 1990 to 2005

Table 1: Differences between two hypothetical paths: with and without changes in
migration frictions from 1990 to 2005.

∆ Real GDP (%) ∆ Real GDP (%)

Panel A. Aggregate results

LAC -6.22

Panel B. Country results

Argentina -1.07 Haiti -1.67
Bolivia 6.60 Mexico -1.63
Brazil -20.40 Nicaragua 56.34
Chile 6.63 Panama -16.54
Colombia 23.90 Peru -6.48
Costa Rica 45.67 Puerto Rico -2.37
Dominican Republic -1.42 Paraguay 93.98
Ecuador 12.06 El Salvador 38.83
Guadaloupe -0.98 Suriname -3.79
Guatemala 55.22 Uruguay 21.58
Guyana -1.69 Venezuela -17.88
Honduras 25.23
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Forward Simulations: 2000 to 2100

I Simulate the world’s economy from 2000 to 2100;
I Illustrates changes over time and space.

I Different hypothetical scenarios:
1. No changes in spatial frictions (benchmark);
2. ↓ trade frictions by 50% in LAC only;
3. ↓ migration frictions by 50% in LAC only;
4. ↓ both frictions in LAC only.

I Outcome of interest:
I share of LAC GDP over the world’s GDP (also for utility);
I differences in spatial distribution of population.

I Final exercise: ↓ in frictions (2,3,4) worldwide.
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Forward Simulations: Results

Figure 9: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate
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Forward Simulations: Results

Figure 10: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2010)
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Forward Simulations: Results

Figure 11: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2020)
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Forward Simulations: Results

Figure 12: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2030)
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Forward Simulations: Results

Figure 13: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2040)
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Forward Simulations: Results

Figure 14: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2050)
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Forward Simulations: Results

Figure 15: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2060)
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Forward Simulations: Results

Figure 16: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2070)
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Forward Simulations: Results

Figure 17: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2080)
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Forward Simulations: Results

Figure 18: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2090)
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Forward Simulations: Results

Figure 19: Counterfactual simulations: 50% reduction in trade
frictions (aggregate and spatial).

Aggregate Spatial (2100)
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Forward Simulations: Results

Figure 20: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate

Spatial (2010)

21 / 22



Forward Simulations: Results

Figure 20: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2010)
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Forward Simulations: Results

Figure 21: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2020)
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Forward Simulations: Results

Figure 22: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2030)
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Forward Simulations: Results

Figure 23: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2040)
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Forward Simulations: Results

Figure 24: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2050)
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Forward Simulations: Results

Figure 25: Counterfactual simulations: 50% reduction in migration
frictions (aggregate and spatial).

Aggregate Spatial (2100)
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Final remarks

Additional simulations:
1. Combination of ↓ trade and migration frictions: amplify

results;

2. ↓ frictions worldwide: attenuate effects
I reduces the gains in comparative advantage of LAC

compared with the world;
I in the long run: gains for LAC in all exercises.

Wrapping up:
I LAC: high spatial fricions (low integration of markets) if

compared to other regions;

I Yet, improvements during the last decade of 20th century;

I Simulations suggest large, though heterogeneous, gains
from reducing spatial frictions.
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Thank you!

bruno.conte@barcelonagse.eu
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