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Big challenges in developing countries

Congestion Informal Housing



What are the effects of urban interventions?

Transportation
and land use

- BRT or subways

- New roads

- Land use regulations

- Housing or transport subsidies

GE framework

- Classic approach: Demand
- Not GE effects
- Externalities and spillovers

Implications

- Housing prices

- Wages and prices

- Reallocation of workers
- Aggregate welfare



Outline of the talk

1. New Quantitative Model
» GE effects: wages, prices, guantities
« Externalities

2. What are the effects of infrastructure?
* Informality and spatial misallocation — Mexico City
« Labor market power — Santiago de Chile

3. Toolkit of the basic model:
* Policymakers
« Cape Town



Outline of the talk

1. New Quantitative Model
» GE effects: wages, prices, guantities
« Externalities



The New Urban Quantitative Model

* Ahfeldt et al., (2015)

The model*

Residential and employment choices
Land developers
Externalities

Minimum data reguirements

Employment and population by spatial unit
Housing prices

Size of each spatial unit

Travel times across locations

Extensions

Multiple groups of workers and sectors
Distortions and wedges: taxes or markups
Crime

Pollution and emissions



Intuition of the model

' Transport innovation

Suppose that a new transport
infrastructure reduces travel times
across locations. (e.g., BRT or
metros)
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Some places become more attractive

Amenities and salaries positively
affect people's utility levels, while
. commuting costs and housing
prices negatively affect them.

People move across places

The more productive locations
will receive more workers since
these places have a comparative
advantage in production.

O Prices adjust

Prices of floor space, and
the number of workers and
residents from each location
change

Markets out of steady state equilibrium

When people move, the demand
and supply of labor and housing
() markets can be affected.

For instance, there can be an

increase in the housing demand
that exceeds the current supply.



The model proceeds In two steps

°

Matching the model with the data:
« Amenity distribution: how attractive is a location
 Productivity distribution: how efficient is a location
* Density of development: how much land is developed

2 Explore different counterfactuals:
« Transportation infrastructure
* Housing subsidies
* Productivity shocks



Main Intuition to recover scale parameters

Floor space prices
Floor space prices Floor space prices
Wages Wages

Wages
Land
Workers
Residents

Workers Residents

© © ©

Development density Productivity Amenities

&
Total output



Evaluating infrastructure

* Distortions: taxes, subsidies, crime, markups

. _ Input Total Factor Output
Distortions Misallocation Productivity Weltare

 Informality: taxes and subsidies
« Labor market power: Berger et al. (2020), Felix (2021), McKenzie (2019)
« Crime: Khana et al. (2021)

* Indirect effects of transit infrastructure



Outline of the talk

2. What are the effects of infrastructure?
* Informality and spatial misallocation — Mexico City



Line B iIn Mexico City connected remote areas

ine 12



1. Informal workers spend less time commuting
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Higher commuting elasticity
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Point estimate-Informal Worker
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« Informal jobs easier to substitute
across locations
« Informal workers work closer to

. home
Commuting Time

30<t<60 604t-< 120




2. Remote locations have poorer access to formal
jobs
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CMA formal/informal before 2000
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Point Estimate

3. Transit Improvements decrease Informality
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4. Household composition does not change

Age household head Deficit floors Deficit public sanitary Deficit sanitary Electricity
1 0005 = £02 0015 - -
0003
i 0oL 000z -
05
003 00 e ool
[ "
o1 04 .| -
-0003 4
-5 4 . - 0015 4 i - 006 - 1 -0ool
High-skilled share Household size Male household head Number of kids Student share
01 04 01 4 14 = 001
a1 0003 0 04
i
[
001 0005 - ) 002
-034
-0 o014 -003 4
-02 4 -1

P state fe Municipality fe




Market access to formal jobs improve relative to
iInformal jobs

—— Linc B

Other lines

Change CMA across sectors
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« Labor supply elasticity across sectors

[ ]-0.002--0.001
[ ]-0.001-0.001
[ ]o.001-0.005
[ ]0.005-0.011
[ ]o.011-0.018
[ ]o.018-0.025

[ ]0.025-0.034
[ 0.034 - 0.047
[ 0.047 - 0.062
I 0.062 - 0.084

I 0.084-0.113



The Interaction between transit improvements and
iInformality amplifies the welfare gains
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1.5

Economic gains (%)

Mig-MRPL Mig-constant No mig-MRPL No mig-constant

B Direct effects I Misallocation || Externalities



Outline of the talk

2. What are the effects of infrastructure?
* Informality and spatial misallocation — Mexico City
« Labor market power — Santiago de Chile



Expansion of the metro in Chile

Plano Red de Metro - metro Network I January 2018
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1. Workers work further away and earn more
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Notes: Event Study results on distance to work. Coefficients are scaled by 0.42 to represent the effect on the
average worker



2. Workers In the same firm also earn more

In(Earnings)
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Notes: Event Study results on earnings using worker-firm fixed effects. Coefficients are scaled by 0.42 to
represent the effect on the average worker



3. Earnings converge across space
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Notes: The dependent variable is the log absolute value of the difference between each worker's monthly
earnings and the average earnings for the worker’s sector-education-age bin average wage. Event Study with
firm fixed effects. Coefficients are scaled by 0.42 to represent the effect on the average worker



Model of infrastructure and labor market power

Wage posting model*
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Markdown=1 -> Perfect competition

As B — oo, perfect competition

Larger firms exert more market power
What are the effects of market integration?

markdown
[ ]

™ Example - market share=0.30

2 3 4 5 6 7 8 9 10
B=Elasticity across firms

n=2 n=4

n: Elasticity of substitution across sectors

*Card et al. (2018); Berger et al. (2020)



1. Labor market power and profits decrease
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2. The dispersion of markdowns decreases,
amplifying the welfare gains
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Outline of the talk

3. Toolkit of the basic model:
* Policymakers
« Cape Town



Toolkit to evaluate transit infrastructure

* |In collaboration with The IGC: R package for the basic model
e Version O iIs called IGCities
* You can download all the documentation here

 Policymakers can estimate the effect urban policies:
 Minimum data requirements
* Transit improvements, roads, housing policies

 \We want to include other extensions to the toolkit:
« Multiple sectors or groups of workers



https://www.theigc.org/
https://github.com/davidzarruk/IGCities

Population and Amenities

Population density Amenities
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Workers and Productivity

Workers density Productivity
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Housing prices

Housing Prices and Land Development

Price/m2

H [0.00,100.33]

| 100.33,1094.36£

W (1094.36,1758.32]
1758.32,2407.09
2407.09,3217.51
3217.51,4413.62
4413.52,6135.42]
6135.42,8593.58]

B (8593.58,12833.81]

W (12833.81,61138.66]
NA

Density of development

Density of development

[0.322,55.4]
(55.4,109]
(109,191
(191,288

(288,378

(378.480]

(480,696
(696.1.19e+03]
(1.19e+03,2.85e+03]
(2.856+03.3.47e+08]



Floorspace subsidies — 10%
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Conclusion

New quantitative model to evaluate urban Q e

policies

Importance in developing countries of
Minimum data requirements considering the role of market failures:
Some examples in the Bank:

+ Kolkata, Cairo, Amman (Tatjana Kleineberg)
« Cape Town » Informality: subsidies and taxes
« Labor marker power

e Crime

Future research 3 °
What else can we do? Capacity building

* Optimal policies

 Co02 and carbon emissions
 Gender

« Expansion of cities

Toolkit for policymakers to
evaluate different urban policies
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