RAISING THE BAR

FOR PRODUCTIVE CITIES IN
LATIN AMERICA AND THE CARIBBEAN

MARIA MARTA FERREYRA AND MARK ROBERTS, EDITORS

OVERVIEW

@) WORLD BANKGROUP






RAISING THE BAR

FOR PRODUCTIVE CITIES
IN LATIN AMERICA AND
THE CARIBBEAN






RAISING THE BAR

FOR PRODUCTIVE CITIES IN
LATIN AMERICA AND THE
CARIBBEAN

OVERVIEW

MARIA MARTA FERREYRA AND MARK ROBERTS, EDITORS

@ WORLD BANKGROUP



This booklet contains the overview, as well as a list of contents, from Raising the Bar for Productive Cities
in Latin America and the Caribbean, doi: 10.1596/978-1-4648-1258-3. A PDF of the final, full-length
book, once published, will be available at https://openknowledge.worldbank.org/handle/10986/29279,
and print copies can be ordered at http://Amazon.com. Please use the final version of the book for
citation, reproduction, and adaptation purposes.

© 2018 International Bank for Reconstruction and Development / The World Bank
1818 H Street NW, Washington DC 20433
Telephone: 202-473-1000; Internet: www.worldbank.org

Some rights reserved

This work is a product of the staff of The World Bank with external contributions. The findings, in-
terpretations, and conclusions expressed in this work do not necessarily reflect the views of The World
Bank, its Board of Executive Directors, or the governments they represent. The World Bank does not
guarantee the accuracy of the data included in this work. The boundaries, colors, denominations, and
other information shown on any map in this work do not imply any judgment on the part of The World
Bank concerning the legal status of any territory or the endorsement or acceptance of such boundaries.

Nothing herein shall constitute or be considered to be a limitation upon or waiver of the privileges and
immunities of The World Bank, all of which are specifically reserved.

Rights and Permissions

This work is available under the Creative Commons Attribution 3.0 IGO license (CC BY 3.0 IGO)
http://creativecommons.org/licenses/by/3.0/igo. Under the Creative Commons Attribution license, you
are free to copy, distribute, transmit, and adapt this work, including for commercial purposes, under the
following conditions:

Attribution—Please cite the work as follows: Ferreyra, Maria Marta, and Mark Roberts. 2018. “Rais-
ing the Bar for Productive Cities in Latin America and the Caribbean.” Overview booklet. World Bank,
Washington, DC. License: Creative Commons Attribution CC BY 3.0 IGO.

Translations—If you create a translation of this work, please add the following disclaimer along with the
attribution: This translation was not created by The World Bank and should not be considered an official
World Bank translation. The World Bank shall not be liable for any content or error in this translation.

Adaptations—If you create an adaptation of this work, please add the following disclaimer along with
the attribution: This is an adaptation of an original work by The World Bank. Views and opinions ex-
pressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are
not endorsed by The World Bank.

Third-party content—The World Bank does not necessarily own each component of the content con-
tained within the work. The World Bank therefore does not warrant that the use of any third-party-
owned individual component or part contained in the work will not infringe on the rights of those third
parties. The risk of claims resulting from such infringement rests solely with you. If you wish to reuse
a component of the work, it is your responsibility to determine whether permission is needed for that
reuse and to obtain permission from the copyright owner. Examples of components can include, but are
not limited to, tables, figures, or images.

All queries on rights and licenses should be addressed to World Bank Publications, The World Bank
Group, 1818 H Street NW, Washington, DC 20433, USA; e-mail: pubrights@worldbank.org.

Cover design: Bill Pragluski, Critical Stages, LLC.
Cover art: Sunrise over The Andes, Santiago, Chile. © Getty. Used with permission; further permission
required for reuse.


https://openknowledge.worldbank.org/handle/10986/29279�
http://Amazon.com�
www.worldbank.org�
http://creativecommons.org/licenses/by/3.0/igo�
mailto:pubrights@worldbank.org

Contents

Contents of the Full Book . . . . . . . . . . e e e e vii
Foreword. . . . . . . . e e e e e e e ix
Preface . . . . . . . e e e e e e e e xi
Acknowledgments . . . . . .. e e e xii
About the Authors . . . . . . . o i e e e e e xv
Abbreviations. . . . .. ..o e e e e e xvii
L 3 T 1
The Productivity of LAC Cities is Slightly Above Average but Below the Global Frontier . . 2
What These Findings Might Mean for Policy. . . . . . ... ... .. ... ....... 18
Annex 1: Productivity Measures Used in the Book to Assess LAC Cities . . . . . . . ... 19
Annex 2: The Need for Policy . . . . . . . . . . i i i i i i it s e i e e e e e 20
NOtES . v v v vt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 21







Contents of the Full Book

Foreword

Preface
Acknowledgments
About the Authors
Abbreviations

Overview
Partl. Urbanization and Productivity in Latin America and the Caribbean
Chapter 1. Urbanization, Economic Development, and Structural Transformation

Paula Restrepo Cadavid and Grace Cineas

Chapter2. The Many Dimensions of Urbanization and the Productivity of Cities in Latin
America and the Caribbean

Mark Roberts

Part ll. The Determinants of City Productivity in Latin America and the Caribbean
Chapter 3. The Empirical Determinants of City Productivity
Mark Roberts

Chapter 4. Transport Infrastructure and Agglomeration in Cities

Harris Selod and Souleymane Soumahoro

Chapter 5. Human Capital in Cities

Maria Marta Ferreyra

Chapter 6. Urban Form, Institutional Fragmentation, and Metropolitan Coordination

Nancy Lozano Gracia and Paula Restrepo Cadavid

vii






ince the early days of civilization,

human beings have come together in

cities. Cities (from the Latin civitas) and
civilization (from the Latin civilis) are inex-
tricably linked. Throughout human history,
cities have been centers of civilization, cul-
ture, and human achievement. They have
also been powerful hubs of economic activ-
ity, entrepreneurship, and innovation. As
firms and workers gather in cities, opportu-
nities emerge for employment and business.
As cities within a country become better
connected, further opportunities emerge for
production and trade among cities.

These opportunities, however, do not
always come to full realization. Such is the
case when cities are overwhelmed by conges-
tion, or when people, goods, and services do
not flow freely across cities. Cities can only
realize their potential and their contribution
to national productivity when policy makers
implement an enabling environment through
a combination of policies at the local, state,
and national level.

These issues are critical for the Latin
America and the Caribbean (LAC) region
today. Since almost three-quarters of LAC’s

Foreword

population lives in cities, LAC countries can-
not be productive unless their cities are also
productive. Further, the region is in need of
greater productivity, as the high growth rates
of the first decade of the new millennium have
given way to low and uneven growth rates.
Reviving growth is thus at the top of policy
makers’ agenda.

Despite the importance of LAC cities’ pro-
ductivity, surprisingly little is known about it.
The novel research conducted for this report
tells us that while the productivity of LAC cit-
ies is on par with the world’s average, it lags
the world’s frontier, which is where LAC pol-
icy makers would wish to be. Not only does
the region lag other countries, but some cities
lag others within the same country. While
human capital makes key contributions to cit-
ies’ productivity, other mechanisms, such as
access to a larger market, seem rather muted.
Closing these productivity gaps calls for an
enabling environment of adequate infrastruc-
ture, urban planning, public services, and
metropolitan governance. It also requires fur-
ther investments in human capital and an
economy that facilitates the flow of people,
goods, and services across cities.
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FOREWORD

In its quest for greater productivity, LAC
must seek to develop the full potential of its
cities. We hope that the research presented in
this report will enhance our knowledge and

stimulate the type of insights and food for
thought that leads to sound and progressive
policy making.

Jorge Familiar, Vice President

Carlos Végh, Chief Economist

Latin America and the Caribbean Region
The World Bank Group



his book investigates the contribu-

tion of cities to productivity in

Latin America and the Caribbean
(LAC), a topic about which surprisingly
little is known. The rapid economic growth
that prevailed in the region during the first
decade of the new millennium has, since
the collapse of global commodity prices,
given way to low, uneven growth in recent
years. In this context, boosting productiv-
ity is critical to reviving economic growth
in the region. And the potential of that

Preface

great engine of growth—cities—cannot be
left untapped.

The book has two parts. Part I documents
overall urbanization patterns across the LAC
region and their relationship to productivity
outcomes at the national and subnational lev-
els, compared with the rest of the world. Part
IT conducts a deeper, more rigorous analysis
of the underlying determinants of productiv-
ity differences across LAC cities focusing on
three key factors: city form, skills, and access
to markets through transportation networks.
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n modern economies, cities can be formi-

dable engines of productivity and eco-

nomic growth. By bringing people and
firms together in close geographic proximity,
cities facilitate production, innovation,
and trade. Historically, urbanization has
accompanied the productive transforma-
tion of economies—with the decline in
low-productivity agricultural employment
and the rise of high-productivity manufactur-
ing and services. Falling transportation
costs—by facilitating trade by cities, both
with one another and with rural areas—have
accelerated this process, further stimulating
both urbanization and development.

Today, almost three-quarters of the popu-
lation of Latin America and the Caribbean
(LAC)—or 433 million people—Ilive in the
region’s 7,197 cities.! Some are mega-cities,
such as S3o Paulo and Mexico City, each
boasting populations of about 20 million.2
Others are small settlements in the gray area
between urban and rural. Some cities date
back to precolonial times (Bogota, Cuzco,
Mexico City). Others were established by
Spanish and Portuguese conquistadores
during colonial times (Asuncién, Buenos
Aires, Sdo Paulo) or by the newly indepen-
dent countries in postcolonial times
(La Plata). Still others were established a few
decades ago (Brasilia, Puerto Ordaz).

The productivity of LAC cities is on
par with the world average but lags the world

Overview

productivity frontier, where LAC policy mak-
ers want their cities to be. What accounts for
the failure of LAC cities to reach the global
frontier? First, although LAC cities benefit
from strong positive agglomeration effects
associated with skills, they may lack the
“enabling environment” needed to fully lever-
age the wider benefits of agglomeration and
mitigate congestion costs. Thus, urban infra-
structure management and urban planning
may not be adequate to curb the congestion of
roads, basic urban services, and land and
housing markets associated with the high
urban density in most LAC countries. Included
in this is inadequate coordination across local
governments within fragmented metropolitan
areas. Second, a lack of integration among
cities within countries is associated with
underinvestment in national transport net-
works, opening wide productivity gaps across
cities and undermining the aggregate contri-
bution of cities to national productivity.

The evidence also shows that human capi-
tal is a bedrock source of productivity across
cities throughout LAC, but that the skilled—
who form a smaller share of the workforce
than in, say, the United States—are also
heavily concentrated in the largest cities. This
makes it a priority to close the region’s short-
fall of skills relative to the most developed
countries, and to ensure that both small and
large cities can be attractive places for
the skilled to live and work. Investing in
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infrastructure, transport, and human capital
in cities of all sizes, as well as developing effi-
cient local governance institutions, will thus
prove crucial to raising the bar for productiv-
ity in the region’s cities—and ultimately in
the region’s countries as well.

The proximity of people and firms in cities
can give rise to many benefits. The concen-
tration of individuals, particularly the skilled,
can facilitate the exchange of ideas and the
sharing of knowledge, boosting innovation
and productivity. Firms located in a city enjoy
the privilege of having access to a large local
market, which may also be well connected to
the markets of nearby cities. Access to a
larger market can encourage a wider variety
of products and services, many of which are
inputs into the production of other firms.
The proximity of people and firms in cities
also creates thick labor markets, which give
firms access to larger and more diverse pools
of workers, and workers access to a greater
number and variety of potential employers,
leading to better job matches. The proximity
of people and firms also spreads the cost of
large-scale investments in transport and
infrastructure for basic services over many
individuals. Cities thus generate productivity-
enhancing agglomeration effects.

But cities also give rise to negative conges-
tion effects. As the number of people and
firms within a city grows, so does the
demand for land, housing, and labor, raising
the costs of living and conducting business.
Without additional investments in infra-
structure, or improvements in urban policy
and management, the city becomes more
congested, roads and other public infrastruc-
ture more crowded, and crime and grime
more prevalent.

All cities are subject to the opposing forces
of agglomeration and congestion, but their
net outcomes depend, at least in part, on a
city’s enabling environment for spurring ben-
eficial agglomeration effects and mitigating
negative congestion effects. The enabling
environment depends, in turn, on the extent
and quality of infrastructure provision within
cities (such as roads, bridges, and utility
and communications networks), on urban

planning and management, and on policies
that influence the quality of the local busi-
ness environment, including protection
from crime.

Because no city exists in isolation, its pro-
ductivity is related to that of other cities in
the country. Any one city is part of a coun-
try’s system of cities, where cities are con-
nected by transport and other networks. So
policies that affect the productivity of one
city will also have repercussions on other cit-
ies. The easier the flow of goods, resources,
and people across cities, the greater the con-
tribution of cities to national productivity.
That is why maximizing the contribution of
cities to a country’s productivity and growth
requires taking the whole system of cities
into account.

The Productivity of LAC Cities is
Slightly Above Average but
Below the Global Frontier

To compare LAC cities with those in the rest
of the world, an important complication is
that countries differ in defining “urban.”
Overcoming this complication is critical for
cross-country comparisons. One crucial con-
tribution of this book is to apply an algo-
rithm (the “cluster algorithm”) that allows
for a globally consistent definition of urban
areas. Rather than define urban areas on the
basis of their official administrative boundar-
ies, which often fail to accurately delineate
the actual extent of a city, this algorithm
identifies cities as spatially contiguous dense
clusters of population, whose total popula-
tion surpasses a well-defined threshold.?
With this definition, we calculate a variety of
country-level urbanization metrics, the most
basic of which is a country’s urban share (the
percent of its population that lives in cities).
We also use the individual cities as units of
observation in their own right, which allows
us to benchmark the productivity of LAC cit-
ies against those in the rest of the world.

The story of productivity in LAC cities in
relation to the rest of the world has good news
and bad. Historically, the joint processes of
economic development and urbanization have
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given rise to a positive association between a
country’s aggregate productivity (measured
by gross domestic product [GDP] per capita)
and the share of its population that lives in
urban areas (its urban share).2 Across coun-
tries in the world, a 1 percentage point
increase in the urban share is associated with
a 3.8 percent increase in GDP per capita.
Without implying causality, this relationship,
shown by the solid line in figure 1, establishes
a country’s expected productivity given its
urban share. A country falling below the solid
line underperforms, given its urban share,
and a country above it overperforms.

As it turns out, LAC countries (indicated
by the orange, green, and red markers) on
average perform as expected given their urban
shares. This is true for the region, and for the
South America, Central America, and
Caribbean subregions. Nonetheless, LAC
countries underperform relative to countries
in North America and Western Europe (blue
markers). The good news, then, is that LAC
countries perform as predicted given their
urban shares; the bad news is that they are
below the global productivity frontier.*

A similar conclusion emerges from using
city-level productivity measures. Figure 2
depicts the global relationship between a
city’s level of economic activity—as proxied
by the intensity of the light it emits at night—
and its level of population. As it turns out,
LAC cities overall perform above the global
average—in other words, they are more
productive than expected given their
populations.® This result is driven by South
American and Mexican cities (red markers);
cities in the rest of the region tend to per-
form around the global average. Yet, once
again, LAC cities fail to reach the global
frontier, given by the outer envelope of
points in the figure, representing mainly
North American and Western European
cities (blue markers).

To summarize, LAC cities perform at or
above the global average, but they perform
below the global frontier. To provide insights
into why LAC cities lag the global frontier, we
examine the distinctive features of LAC cities
relative to others in the world, and the role of

FIGURE 1

LAC Countries Exhibit Average Productivity Given Their

Urbanization Levels

GDP per capita PPP 2012 (log)

12

® South America

20 40 60 80 100
Urban share (%)

Rest of the world @ North America and Western Europe
® Central America, without Mexico
— Linear fit for the entire sample of 169 countries

Caribbean

and Mexico

Source: Calculations based on World Development Indicators data and cities defined using

the cluster algorithm of Dijkstra and Poelman (2014), as applied to Landscan 2012 gridded
population data.

Note: GDP per capita is measured in constant international dollars at 2012 PPP exchange rates. It is
expressed in natural logs on the vertical axis. GDP = gross domestic product; LAC = Latin America
and the Caribbean; PPP = purchasing power parity.

FIGURE 2 Productivity of LAC Cities Is above Average, but Lags the
Global Frontier

Nighttime lights (log)
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Population (log)

Rest of the world @ North America and Western Europe

Caribbean ® Central America, without Mexico
® South America  —— Quadratic fit for the entire sample
and Mexico of 63,089 cities

Source: Calculations based on nighttime lights data from the 2015 VIIRS (Visible Infrared Imaging
Radiometer Suite) annual composite product (https://ngdc.noaa.gov/eog/viirs/download_dnb_
composites.ntml). Cities are defined using the cluster algorithm of Dijkstra and Poelman (2014), as
applied to Landscan 2012 gridded population data.

Note: Nighttime lights on the vertical axis is the sum of nighttime lights luminosity values within a
given city. LAC = Latin America and the Caribbean.
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three critical, proximate determinants of city
productivity—form, skill, and access.

Distinctive Features of LAC Cities

Several features distinguish LAC cities from
others in the world—and can help in under-
standing why they perform below the global
frontier.

Feature 1. LAC cities are relatively dense. In
Bogotd, Colombia, almost 13,500 people
occupy each square kilometer of land, while
in Lima, Peru, nearly 9,000 people populate
each square kilometer. More generally, with
an average density of almost 2,400 people per
square kilometer across all 7,197 of its cities,
LAC exhibits urban densities that are well
above the world average of just over 1,500.
Although density is highest in South American
cities, followed by Central American and
Caribbean cities, it is high by international
standards in all three subregions. Further,
80 percent of LAC cities have a population
density above the global median, well above
the percentage in regions such as Europe and
Central Asia (ECA) and North America
(NACQ) (figure 3).Z

Two factors can contribute to a city’s high
density. The first is a large population relative
to the geographic area. The second is a small

area relative to the population size. In rela-
tion to the rest of the world, LAC cities are
dense not because their populations are large
but because their geographic areas are small,
particularly compared with cities in ECA and
NAC (figure 4). Given its potential to gener-
ate strong positive agglomeration effects,
high density can be a blessing. However, in
the absence of an adequate enabling environ-
ment to help manage congestion costs and
foster these agglomeration effects, this bless-
ing can become a curse—which may help
explain why LAC cities lag the global pro-
ductivity frontier.®

Feature 2. Multicity agglomerations are
unusually prevalent. The administrative
definition of a city can differ quite radically
from the “true” urban extent of a city using
the cluster algorithm. Indeed, a city as defined
in this book can span multiple “cities” as
defined from an administrative or jurisdictional
viewpoint. We refer to such areas as multicity
agglomerations (MCAs).2 By definition,
MCAs span multiple local government
jurisdictions. Take Mexico City and Santo
Domingo: Mexico City’s urban area
encompasses 34 municipalities, and Santo
Domingo’s covers 19 (map 1).1

Of the world’s 295 MCAs, 54 are in LAC,
second only to East Asia and the Pacific (EAP).

FIGURE3 A High Percentage of LAC Cities Have Population Densities above the Global Median
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Source: Calculations based on an analysis of cities defined using the cluster algorithm of Dijkstra and Poelman (2014), as applied to Landscan 2012 gridded

population data.

Note: A city is classified as dense if its mean population density exceeds the global median of 1,180 people per km?. Central America includes Mexico.
EAP = East Asia and the Pacific; ECA = Europe and Central Asia; LAC = Latin America and the Caribbean; MENA = Middle East and North Africa; SAR = South

Asia; SSA = Sub-Saharan Africa.
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FIGURE4 LACCities Are Dense Because Their Areas Are Small
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Source: Calculations based on analysis of cities defined using the cluster algorithm of Dijkstra and Poelman (2014), as applied to Landscan 2012 gridded population data.
Note: Panels a and b show, for different regions, the distribution of area (in km?) and (log) population, respectively, of cities using an Epanechnikov kernel. For expositional purposes,
the distributions of area are trimmed at 100 km?2 Central America includes Mexico. LAC = Latin America and the Caribbean.

MAP 1  Multicity Agglomerations in Latin America and the Caribbean Span Multiple Municipalities

a. Mexico City, Mexico b. Santo Domingo, Dominican Republic
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Source: Calculations using Geographic Information Systems (GIS) software and administrative boundary data from the LAC Geospatial Database (Branson et al. 2016).

Note: In the maps, the red areas correspond to cities as defined using the cluster algorithm of Dijkstra and Poelman (2014), as applied to Landscan 2012 gridded population data.
The yellow lines represent subnational administrative boundaries at the municipality level that belong to a city as officially defined. The blue lines represent the boundaries of
municipalities that intersect with the city but that do not belong to the officially defined city. In the case of Mexico City, the officially defined city comprises several municipalities.
LAC = Latin America and the Caribbean.
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FIGURES5 Productivity Varies Widely across Cities and
Countries in Latin America and the Caribbean
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Source: Calculations based on nighttime lights data from the 2015 VIIRS (Visible Infrared Imaging
Radiometer Suite) annual composite product (https://ngdc.noaa.gov/eog/viirs/download_dnb

_composites.html).

Note: The figure shows density plots of the residuals from a regression at the city level where the
dependent variable is the sum of nighttime lights (in logs) and the independent variable is the
population (in logs). These residuals measure city-level productivity; cities have been identified
by applying the cluster algorithm of Dijkstra and Poelman (2014) to Landscan 2012 gridded

population data.

About 40 percent of LAC’s urban population
resides in MCAs, compared with a third of
the world’s urban population. Thus, LAC cit-
ies may be particularly vulnerable to the
shortcomings of MCAs, which arise when
their local jurisdictions fail to coordinate
governance and the provision of public goods
and services.

Feature 3. Within countries, productivity
varies widely across cities. City labor
productivity, measured by the (log) intensity
of nighttime lights net of population, varies
widely across LAC cities (figure 5). LAC’s
most productive cities rival many North
American cities, but the least productive are
close to the top-performing African cities.
Within countries, productivity is widely
dispersed across cities. In a well-integrated
system of cities, the flow of goods, people,
and resources across cities closes productiv-
ity gaps among cities and maximizes the
contribution of the system of cities.

Compare the productivity dispersion in
LAC countries with that of high-income
countries. For each LAC country, the within-
country productivity dispersion is relatively
high (figure 6). So LAC systems of cities are
not well integrated and thus not fully
productive.ll

Feature 4. Within countries, the skilled are
unusually concentrated in large cities.  Skilled
people tend to sort into larger cities (figure 7).12:13
This sorting takes place in the United States as
well but is stronger in LAC. In the United States,
a 10 percent increase in a city’s population is
associated with a 1.2 percent increase in the
share of the city’s population that is skilled
(Behrens and Robert-Nicoud 2015), but with a
2.9 percent increase in LAC* This indicates
that, compared with the United States, skilled
people are relatively more concentrated in a few
large cities. This concentration of skills may help
to explain, at least partly, the high productivity
dispersion across cities in LAC countries.

Feature 5. Inequality in LAC cities is
unusually bigh. Not only are large LAC
cities more skilled but they are also more
unequal. On average in LAC, a 10 percent
increase in city population is associated
with a 0.29 percent increase in income
inequality, measured by the Gini
coefficient.t* The corresponding increase in
the United States is lower (0.12 percent),
indicating a stronger tendency toward
income inequality in large LAC cities.

Of the greater income inequality in LAC’s
larger cities, 43 percent is due to skills. Put dif-
ferently, relative to smaller cities, large cities
are more unequal because they are more skilled
and have a greater share of high-earning
individuals.l® A similar, yet weaker, finding
holds for the United States, where skills explain
only 25 percent of the association between city
population and income inequality.l”

That city population, skills, and inequal-
ity are more strongly associated in LAC
than in the United States may reflect LAC’s
scarcity of skills. For example, the share of
individuals with some higher education in
the average LAC country (18 percent) is


https://ngdc.noaa.gov/eog/viirs/download_dnb_composites.html�
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roughly one-third of that in the United
States (59 percent), and returns to higher
education are concomitantly higher (104
percent for the average LAC country, and
more than twice that in the United States).18-12
The stronger associations in LAC may also
reflect a more unequal distribution of ame-
nities and public services—which serve to
attract skilled people—across cities in LAC
than in the United States.

Feature 6. National transport networks
remain quite undeveloped. In NAC, Asia
Pacific, and Europe, about 40 percent or more
of surface freight is shipped by rail, reflecting
well-developed and well-used national rail

networks. But, in Latin America, rail captures
only 22 percent of surface freight, close to
the 19 percent captured by rail in Africa
(figure 8).

A low share of freight shipped by rail
would not be problematic if national road
networks were of high quality. But LAC
roads are not, and the paved road density has
been rather stagnant in LAC for four decades
(figure 9). Although paved road density in
South Asia was only slightly above LAC’s in
the early 1960s, it is now much higher. And,
although EAP, and the Middle East and
North Africa (MENA) started at virtually
the same level as LAC, they too are ahead of
LAC today.

FIGURE6 Within-Country Productivity Dispersions Are High in LAC Countries
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FIGURE6 Within-country Productivity Dispersions Are High in LAC Countries (continued)
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Source: Calculations based on nighttime lights data from the 2015 VIIRS (Visible Infrared Imaging Radiometer Suite) annual composite product (https://ngdc.noaa.gov/eog/viirs
/download_dnb_composites.html).

Note: City productivity is measured using the residuals from a regression at the city level where the dependent variable is the sum of nighttime lights (in logs) and the independent
variable is the population (in logs). Productivity dispersion across a country’s cities is measured by the coefficient of variation (in percent). Comparators for each LAC country are
restricted to high-income countries, but with no restrictions on the regions their comparators are drawn from. The methodology for selecting comparators is described in detail in
box 2.1 in chapter 2 of the full book. A full list of comparators for each LAC country is in annex 2A in chapter 2 of the full book. LAC = Latin America and the Caribbean.

FIGURE7 More Populous LAC Cities Have Higher Shares of Skilled Labor
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Note: The figure shows the average percentage of adult population (ages 25-64 years) with some higher education, by area size. The area size classification follows country-specific
population thresholds, as explained in annex 5A of chapter 5 of the full book. LAC = Latin America and the Caribbean.
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The underdevelopment of national trans-
port networks in LAC reflects the lack of
integration among cities within LAC coun-
tries. Together with the unusually high con-
centration of skills in large cities, this
underdevelopment may contribute to the
wide dispersion of productivity across cities
within LAC countries.??

To summarize, LAC cities have distinctive
features. They are relatively dense, perhaps
exacerbating congestion forces given prevail-
ing infrastructure and policies. MCAs, with
their potential coordination and governance
problems, are unusually prevalent. Skilled
human capital is highly concentrated in large
cities. Productivity dispersions across cities
in LAC countries are very high, indicating
that their systems of cities are not efficient.
Such dispersions may be linked to the under-
development of national transport networks.
The spatial concentration of skills also
means that two issues—a deficit of skills
in small cities, and inequality in large
cities—may be particularly acute in LAC.

These distinctive features of LAC cities help
explain why these cities lag the global pro-
ductivity frontier. To further expand our
understanding of this question, we turn to
empirical evidence on the proximate deter-
minants of city productivity in LAC.

FIGURE 8 Raills Not Prevalent in Latin America
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FIGURE9 Paved Road Density Has Been Stagnant in Latin America and the Caribbean
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BOX 1

The Role of Form, Skill, and Access in
the Productivity of LAC Cities

A city may be more productive than others
because of sorting, as skilled and talented
people gravitate toward it. But its greater pro-
ductivity can also be due to agglomeration
effects, which operate through various mech-
anisms enabled by the proximity of firms and
individuals. For example, the greater number
of firms and workers that characterize cities
can generate better matches between them.
The greater number of customers and firms
can support a large and diversified array of
suppliers of final and intermediate goods and
services, an effect facilitated by connections
to other cities and the markets they provide.
It can also spread the cost of large-scale
investments in transport and infrastructure
that underlie the supply of basic services. And
the interaction of workers within and across

Form, Skill, and Access

firms can contribute to knowledge spillovers
and allow all workers to learn from the most
skilled ones.

As a result of these mechanisms, agglomer-
ation effects are associated with city form,
skill, and access (box 1). Form refers to the
size and configuration of a city, skill to how
skilled individuals contribute to the productiv-
ity of others, and access to a city’s connected-
ness to other cities in the country through the
transportation network. Figure 10 shows that,
if we look at form alone (measured by popula-
tion density), LAC cities experience positive
agglomeration effects.2! Controlling for fea-
tures of a city’s physical geography, a 1 per-
cent increase in population density is
associated with a 0.049 percent increase in
productivity (and nominal wages).22 This
“unconditional” estimate is close to that for
the United States (0.046 percent), using a com-
parable regression specification, but far

As the net outcome of the tussle between agglom-
eration and congestion forces, a city’s productivity
depends on form, skill, and access.

Form refers to the size and configuration of a city.
A city’s size (usually measured by population or den-
sity) influences the likelihood of interactions among
individuals and firms. These interactions can stimu-
late a wide array of positive, productivity-enhancing
agglomeration effects. But they can also generate
negative congestion effects, such as increased crime
and a heightened probability of spreading commu-
nicable diseases. In the absence of offsetting invest-
ments and policies, density also brings other nega-
tive congestion effects as markets and infrastructure
become crowded.

A city’s configuration, meanwhile, encom-
passes several dimensions. The first dimension is
whether a city is, in fact, a broader metropolitan
area or multicity agglomeration. In an agglomera-
tion, the boundaries between one administratively
defined “city” and another blur to such an extent
that it becomes difficult to tell where one ends and
the other begins. A distinctive aspect of multicity

agglomerations is the governance challenges that
they face in coordinating the provision of infra-
structure and basic services in a space fragmented
by local government administrative boundaries.

The second dimension is geometric shape. For
example, in a perfectly circular city, the average
distance between two locations is lower than in an
elongated city of the same area. All else being equal,
therefore, interactions take place more easily in a
circular city than in an elongated city.

The third dimension of form is internal struc-
ture, which depends on a city’s road network among
other things. For example, mobility is easier in cities
with well-planned road networks that follow a reg-
ular pattern, such as a grid, than in cities with more
haphazard networks.

The fourth dimension is land use. For exam-
ple, building restrictions may favor sprawl, which
in turn can increase the journey to work as well as
other travel times. Similarly, although land zoning
is necessary—for example, to keep a chemical plant
from locating in a residential area—overly strin-
gent zoning requirements may create unnecessary

(continued)
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BOX 1

Form, Skill, and Access (continued)

distance between the places where people live and
the places where they work.

Skill refers to a city’s aggregate stock of human cap-
ital, or aggregate skill. When individuals choose where
to live in a country, they compare locations on the basis
of such attributes as wages, job opportunities, hous-
ing values, natural amenities, manmade amenities—
including, for example, cultural attractions—and the
demographic composition of the population. Given
their preferences and personal characteristics (such as
age, education, and place of birth)—they thus sort into
different cities. A city that attracts more skilled individ-
uals could be more productive simply because its resi-
dents are on average more productive—yet this is not
the meaning of “skill” as it relates to city productivity.

Instead, skill refers here to the productivity contri-
bution of skilled individuals above and beyond their
own productivities. This contribution arises because
a person’s human capital benefits not only her but

others in the city as well. For example, workers in a
city with a higher share of college-educated individuals
will likely be more productive because they will have
greater opportunity to interact with such individuals
and learn from them, regardless of their own skill level.

Access refers to a city’s connectedness to other
cities through the transportation network.* When
a city is well connected to others, transporting peo-
ple or goods to and from other cities is not costly. In
such a city, firms have access to markets that extend
beyond that of the city itself. By promoting trade with
other cities both domestically and internationally, this
allows firms in a city to expand, become more special-
ized, and benefit from economies of scale. And, when
firms and workers become freer to move between cit-
ies, they flock to more productive cities. In a system of
well-connected cities, the dispersion of productivity
across cities is minimized, and cities maximize their
overall contribution to national productivity.

a. In this book, we focus mainly on access to other cities and areas in the same country. Hence, the results in figures 10 and 11 are based on a measure of domestic
market access. Some discussion of the importance of international market access through ports and airports, as well as the road and rail networks that connect cities

to them, is contained in chapter 4 of the full book.

weaker than that for China (0.192 percent) or
India (0.076 percent).22

However, both skill and access are posi-
tively correlated with population density
because more densely populated cities tend to
have higher average levels of human capital
and better access to other cities’ markets
through transportation networks. Figure 10
shows “conditional” estimates of agglomera-
tion effects. When we control for skill (mea-
sured by average years of schooling), the
estimated agglomeration effect shrinks to
0.013 percent. When we control for access
(measured by a market access index) as well
as skill, it becomes almost zero.2*

Comparing “conditional” agglomeration
effects for LAC and other regions is difficult
because conditional estimates for other
regions do not control for both skill and
market access. Yet those that control for skill
(measured by percent of the working-age
population with higher education), without
controlling for access, paint a similar picture
because the estimated agglomeration effect

FIGURE 10 Unconditional and Conditional Effects of Density
on Productivity Provide Insights into the Mechanisms for
Agglomeration Effects
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Source: Quintero and Roberts 2017.

Note: The figure shows the sensitivity (elasticity) of city productivity to population density for
different regression specifications in which cities from 16 LAC countries are pooled. Productivity is
measured as (log) city average nominal wage, controlling for worker characteristics. The first bar
(“Density only”) shows the effect of population density on city productivity without controlling for
skill and access; the second bar (“Density and skill”) the effect of population density on city
productivity when controlling for skill, but not access; the third bar (“Density, skill, and access”) the
effect of population density on city productivity when controlling for both skill and access. Skill is
measured as log average years of schooling. All three regression specifications control for features
of a city’s physical geography (mean air temperature, terrain ruggedness, and total precipitation)
and include country fixed effects. The orange bar represents coefficients that are not significantly
different from zero at the 10 percent level.
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for LAC (0.023 percent) is similar to that of
the United States (0.024 percent), but lower
than that for China (0.112 percent) or India
(0.052 percent). The LAC effect is, however,
less precisely estimated than that for China,
India, or the United States.22

This analysis indicates that agglomeration
effects in LAC operate mainly through skill
(as workers in a city learn from skilled work-
ers), and much less through access (as cities
gain access to the markets of other cities). By
contrast, other positive agglomeration effects
in LAC cities that might be associated with
population density seem to be largely
absent—such as those that might arise from
better job matches, the growth of a large and
local diversified array of specialized suppli-
ers, spreading costs of large investments
in infrastructure and transport, and more
general knowledge spillovers beyond those
associated with skilled workers.

To gain insight into the relative impor-
tance of form, skill, and access, figure 11
shows the sensitivity of productivity to form
(density), skill, and access when all three are
included in the same regression specification
(along with features of a city’s physical

geography).

Form. Holding skill and access constant,
density has, at best, no impact on productivity;
at worst, it has a negative impact. An increase
in density is associated with almost no change
in city productivity. The response of
productivity to density varies across countries,
but its effect is significantly positive only for
Brazil, Dominican Republic, Ecuador, and
Peru. For Chile and Nicaragua, the effect of
density on productivity is significant but

negative (figure 12).

Other findings are also consistent with the
notion that, under current infrastructure and

b. Specification using percentage of the working-age population
(age 14-65 years) with higher education

FIGURE 11 The Effects of Form, Skill, and Access on Productivity
a. Specification using average years
of schooling
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Source: Quintero and Roberts 2017.
Note: The figure shows the sensitivity (elasticity) of city productivity to density, skill, and access when all three are included in the same regression specification in which cities
from 16 LAC countries are pooled. Productivity is measured as the (log) city average nominal wage, controlling for worker characteristics. Density, market access, and average
years of schooling are in logs. For example, an increase in average years of schooling equal to 1 percent raises productivity (and thus wages) by 0.57 percent. The regression
specification controls for features of a city’s physical geography (mean air temperature, terrain ruggedness, and total precipitation) and also includes country fixed effects.
Orange represents coefficients that are not significantly different from zero at the 10 percent level. Panel a shows coefficients using average years of schooling as

ameasure of aggregate skill; in panel b, aggregate skill is measured through the percentage of the working-age population with higher education.
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FIGURE 12 In Most Countries, a City’s Population Density Does Not Have a Positive Significant Effect
on Its Productivity
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Source: Quintero and Roberts 2017, background paper for this book.

Note: The figure show the estimated elasticities to population density for each country derived from regressing, in country-level regressions, estimates of
city productivity (measured in natural logs) on the following variables, expressed in natural logs: population density, average years of schooling, market
access, mean air temperature, terrain ruggedness, and total precipitation. Productivity is measured as (log) city average nominal wage, controlling for
worker characteristics. The orange bars represent coefficients that are not significantly different from zero at the 10 percent level. This figure excludes
Argentina, Panama, and Uruguay because these countries lack a sufficient number of subnational locations (that is, observations for the regressions) to

permit reliable estimation.

policy conditions, density does not contribute
to city productivity in LAC. A study for this
book finds that, opposite to what is found for
the rest of the world, LAC’s labor productiv-
ity is lower in large cities than in its smaller
cities, after controlling for elements of a city’s
business environment and firm characteristics
such as industry, size and ownership struc-
ture, age, and whether the firm is an exporter
(Reyes, Roberts, and Xu 2017).26 And, when
considering all countries in the world, there is
either no association, or a negative one,
between national levels of productivity, mea-
sured by GDP per capita, and density.2”

As mentioned above, the weak (or even
negative) contribution of density to city pro-
ductivity in LAC suggests the absence of pos-
itive agglomeration effects beyond those
associated with skill and access. Because the
region has relatively dense cities, they may be
suffering from negative congestion effects,
which more than offset positive agglomera-
tion benefits. Congestion, in turn, may be
aggravated by an inadequate enabling

environment associated with a lack of infra-
structure investment, poor planning, and
more generally poor urban management
within cities. For example, even if they have
the same density, cities with fewer vehicles on
the road (perhaps because of better public
transportation) or with better traffic manage-
ment systems will be less congested. Indeed,
four LAC cities—Buenos Aires, Mexico City,
Rio de Janeiro, and Santiago de Chile—are
among the world’s most congested, and
Mexico City tops the chart.28

Congestion effects in the form of crime
might also be aggravated by there being little
basic protection from theft, kidnapping, and
other criminal activity. Across the world, labor
productivity and firm total factor productivity
(TFP) are lower in cities with higher private
security costs, perhaps because firms must pay
for private security to fill the void left by local
police (Reyes, Roberts, and Xu 2017). A case
study of Colombia for this book finds that
high levels of crime and violence have large,
negative, and statistically significant effects on



14

RAISING THE BAR

firm TFP, with large productivity losses asso-
ciated with the presence of paramilitary and
drug-trafficking groups within a city (Balat
and Casas 2017).

Beyond density, other dimensions of a
city’s form also bear on productivity. Most
salient is the presence of MCAs. Although
the association between country productivity
(measured by log GDP per capita) and the
share of a country’s population that lives in
MCAs is positive in North American and
Western European countries, it is virtually
zero in LAC countries. This suggests that
LAC countries may not handle effectively the
difficult coordination challenges that MCAs
pose. Evidence from 73 large metropolitan
areas in LAC indicates that, although half of
them have a metropolitan-level governance
body, the mere existence of such a body does
not yield productivity gains, pointing to the
need for better institutional arrangements.

Lower productivity is also a feature of LAC
cities with a long irregular shape (as opposed,
say, to “round” cities). And it is a feature of
cities where segments of the street network
are poorly connected (due, say, to dead ends,
circular streets, and few street intersections).

Skill. In the productivity race between
density, skill, and access, skill emerges as the
clear winner. Holding density and access
constant, a 1 percent increase in skill
(measured as average years of schooling) is
associated with a 0.57 percent increase in city
productivity, much higher than the associated
increase for density or access (figure 11, panel
a). While the contribution of skill to
productivity varies across countries, it is
significantly different from zero®2 and positive
for all of them, which is not the case for
density or access.

To understand the responsiveness of pro-
ductivity to skill, note that, when a LAC
worker acquires an additional year of
schooling, his or her salary rises by 8.9 per-
cent on average;3? when a city’s average
years of schooling rises by one year, salaries
in the city rise by 9.2 percent on average.
This means that, if all people within a city
were to acquire an extra year of education,

this would (approximately) raise their sala-
ries by a remarkable 20 percent, coming in
equal parts from own and aggregate human
capital.

Returns are not as high when skill is mea-
sured by the share of higher education grad-
uates in a city‘s population, with
productivity rising by 2 percent for every
1 percentage point rise in share of graduates
(figure 11, panel b).

Regardless of the metric, returns to skill in
cities are relatively high in LAC by interna-
tional standards. Although in other parts of
the world they are equal to 50-100 percent of
the private returns, in LAC they are equal to
100 percent or more, reflecting the region’s
scarcity of skills (Duranton 2014).

Although returns to skill in cities are posi-
tive for all LAC countries, they vary across
countries depending on average skill in the
average city. The relationship is U-shaped,
indicating that, when a country’s cities have a
low average skill level, returns fall as average
skill rises yet increase after the cities reach a
critical skill level (figure 13).

Returns to city skill are also U-shaped
for an individual’s own level of education
(figure 14), indicating that, as an individu-
al’s skill rises, the return she or he enjoys
from city skill first falls and then rises. This
pattern likely reflects the interplay between
the two sources of social returns to human
capital: complementarities and human capi-
tal externalities. Complementarities arise
when skilled workers in a firm raise the pro-
ductivity of other workers (usually unskilled
ones) and are paid for it. For example,
skilled workers in a firm may streamline the
production process and thus enhance the
productivity of the firm’s unskilled workers.
Complementarities also arise when the
greater presence of skilled individuals in a
city raises demand for unskilled workers
(who work at restaurants and drive cabs, for
example). In contrast, human capital exter-
nalities arise when skilled workers in a firm
raise the productivity of workers, perhaps in
other firms, but are not paid for it. For
example, skilled workers may exchange
knowledge and ideas with workers from
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FIGURE 13  Across Countries, Returns to Skill Are U-Shaped in Average City Skill
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Source: Calculations using Socio-Economic Database for Latin America and the Caribbean (SEDLAC) for countries other than Brazil and IPUMS International for Brazil.

Sample covers 2000-2014.

Average percent of higher education graduates

Note: The vertical axis shows, for each country, the estimated returns to city skill. The horizontal axis shows, for each country, the average of the corresponding variable; the average is

calculated over the country’s cities. Average years of schooling, and percent of higher education graduates, correspond to individuals ages 14-65. Returns can be expressed in

percent if multiplied by 100. To obtain these returns, for each country we regress city-level productivity on the corresponding measure of city skill. These regressions control for area

density, market access, air temperature, terrain ruggedness, and precipitation. City-level productivities are estimated by regressing, for each country, log wages on individual-level

characteristics (age, age squared, years of schooling, gender, and marital status) and year fixed effects. We do not run these regressions for Argentina, Panama, and Uruguay because
of their low number of cities. Coefficients from the quadratic specification in panel b are significantly different from zero. Coefficients from the quadratic specification in panel a are

not significantly different from zero. BOL = Bolivia; BRA = Brazil; CHL = Chile; COL = Colombia; CRI = Costa Rica; DOM = Dominican Republic; ECU = Ecuador; GTM = Guatemala;
HND = Honduras; MEX = Mexico; NIC = Nicaragua; PER = Peru; SLV = El Salvador.

other firms, either in formal settings such as
conferences and public presentations or in
informal settings such as school meetings,
civic associations, or neighborhood
interactions.

In general, an increase in city skill will
raise salaries for unskilled workers because
of both complementarities and human capital
externalities, yet it will have two opposing
effects on the salaries of skilled individuals: a
negative effect due to greater relative supply
of skilled individuals, and a positive effect
due to human capital externalities. So an
increase in city skill that leads to higher sala-
ries for skilled workers can be regarded as
evidence of human capital externalities.

The U-shaped pattern in figure 14, panel
a, provides evidence of human capital exter-
nalities. The positive return to the share of
higher education graduates among individu-
als with complete higher education suggests
the existence of human capital externalities.

Meanwhile, the least educated individuals
enjoy the highest returns to the share of col-
lege graduates because, in addition to human
capital externalities, they may benefit from
complementarities as well.

The U-shaped pattern in figure 14, panel b,
likely reflects a different balance of comple-
mentarities and human capital externalities.
Because average years of schooling is about
seven years (close to where returns reach a
minimum in the figure) for the average LAC
city, the average worker in this city is unskilled.
Thus, his or her impact on the productivity of
others is more likely to come from comple-
mentarities than from externalities. Additional
schooling for the average worker may hurt
individuals with the least amount of
schooling, with whom he or she competes.
However, it may benefit individuals with more
schooling, by allowing them, for example, to
specialize in more complex tasks and leave
other tasks to the average worker.
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FIGURE 14

a. Returns to percent of higher education graduates
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Source: Calculations using Socio-Economic Database for Latin America and the Caribbean (SEDLAC) for countries other than Brazil and IPUMS International for Brazil. Sample is the

same as that used by Quintero and Roberts (2017), covering 2000-14.

Note: To construct panel a, we pool data from all countries and regress log wages on individual characteristics (age, age squared, indicators of educational attainment, gender, and
marital status) interacted with country dummies, city-level characteristics (density, share of college graduates, market access, air temperature, terrain ruggedness, and precipitation),
country-year fixed effects, and the interaction between indicators of individual educational attainment and the city share of college graduates. Individuals with complete primary
(secondary) have not started secondary (higher) education. To construct panel b, we pool data from all countries and regress log wages on individual characteristics (age, age
squared, years of schooling, years of schooling squared, gender, and marital status) interacted with country dummies, city-level characteristics (density, average years of schooling,
market access, air temperature, terrain ruggedness, and precipitation), country-year fixed effects, the interaction between own years of schooling and average years of schooling,
and the interaction between own years of schooling squared and average years of schooling. All relevant coefficients for these panels are significantly different from zero.

Access.  Access to the markets of other cities
in the same country through transportation
networks has a statistically significant
association with city productivity. Holding
density and skill constant, a 1 percent
increase in access is associated with a 0.015-
0.020 percent increase in productivity, well
below the increase associated with skill but
above the increase associated with density.
The responsiveness of productivity to access
varies among countries and is significantly
different from zero in 6 out of 13 countries
(figure 15).

Multiple factors may explain the low
impact of access on the productivity of LAC
cities. First, our estimate of access impact
may be biased downward. This may be the
case, for example, if transport investments
have targeted cities in lagging regions,

with low economic potential. Indeed, a case
study of Mexico for this book finds a stron-
ger effect of market access on city productiv-
ity when adopting an estimation strategy that
controls for this potential bias (Blankespoor
et al. 2017).31 It also finds that Mexico’s road
investment in recent decades was associated
with local job growth and output, and with
increasing specialization among manufactur-
ing firms. In other words, market access holds
the promise of raising city productivity.
Second, even if cities have access to other
cities through the transportation network,
using the network may be costly in money
(due, say, to high toll prices, or to a noncom-
petitive transportation sector that limits sup-
ply and raises prices) or in difficulty (due, for
example, to low road safety or to frequent
traffic disruptions created by protests).
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FIGURE 15 Market Access Is Associated with City Productivity in Some Countries
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Source: Quintero and Roberts 2017.

Note: Figures show the estimated elasticities to market access for each country derived from regressing—in country-level regressions—estimated city
productivity (measured in natural logs) on the following variables, measured in natural logs: population density, average years of schooling, market access,
mean air temperature, terrain ruggedness, and total precipitation. Productivity is measured as (log) city average nominal wage, controlling for worker
characteristics. The orange bars represent coefficients not significant at the 10 percent level. This figure excludes Argentina, Panama, and Uruguay because
these countries lack a sufficient number of cities (that is, observations for the regressions) to permit reliable estimation.

Access holds the promise of raising the
productivity not only of individual cities
but also of the whole system of cities.
Indeed, improvements in national trans-
port networks can help create a more inte-
grated system of cities—with lower
productivity dispersion across cities and
with a higher contribution to national pro-
ductivity. Evidence from countries
throughout the world shows that the with-
in-country productivity dispersion across
cities is lower in countries with higher
road density (figure 16).

To summarize, agglomeration effects
driven by skill—and, to much less extent,
by access—are strong in LAC cities. Skill,
which has a positive effect in all countries,
operates through complementarity between
skilled and unskilled workers, and through
human capital externalities, mostly from
skilled workers. Market access has a small
estimated positive impact, driven by only

some of the countries, although its esti-
mated effect may be biased. These results
suggest that other types of agglomeration
effects associated with population density
are largely absent in LAC cities, which may
not have the necessary enabling environ-
ment. For example, current levels of infra-
structure, urban management practices,
and transportation policies may not
adequately support LAC cities’ relatively
high densities, resulting in congestion
forces that overwhelm positive agglomera-
tion effects. Institutional weaknesses that
limit coordination across local govern-
ments within metropolitan areas may also
dampen agglomeration effects. And the
high within-country productivity disper-
sion indicates that LAC city systems are not
efficient and do not maximize their contri-
bution to national productivity, likely
because of poor intercity connectivity
through the transportation network.
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FIGURE16 Countries with Better Road Coverage Have More Efficient Systems of Cities

Within-country dispersion of city productivity
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Source: Calculations based on nighttime lights data from the 2015 VIIRS (Visible Infrared Imaging Radiometer Suite) annual composite product
(downloadable from: https://ngdc.noaa.gov/eog/viirs/download_dnb_composites.html) and road density data from the World Bank’s World Development
Indicators (WD) database (http://data.worldbank.org/data-catalog/world-development-indicators).

Note: Productivity is measured using the residuals from a regression at the city level where the dependent variable is the sum of nighttime lights (in logs)
and the independent variable is the population (in logs). Productivity dispersion across a country’s cities is measured by the interquartile range of the
distribution of productivity. Road density is the ratio of the length of the country’s total road network to the country’s land area and is measured in km per
100 km? of land area. ARG = Argentina; BOL = Bolivia; BRA = Brazil; CHL = Chile; COL = Colombia; CRI = Costa Rica; DMA = Dominica; GTM = Guatemala;
JAM = Jamaica; LAC = Latin America and the Caribbean; MEX = Mexico; NIC = Nicaragua; PAN = Panama; PER = Peru; PRY = Paraguay; SLV = El Salvador.

What These Findings Might
Mean for Policy

Although this book is intended primarily as a
research piece, its rich results can provide
food for thought for policy makers. As with
any piece of applied research that makes use
of diverse data sets and a variety of methods,
extracting this food for thought is not
necessarily straightforward. As might be
expected, not all results are consistent across
the different methods and data sets. Even
when methods and data are consistent, not
all results apply to all countries. But, in step-
ping back and viewing the body of research
presented in this book as a totality, several
policy-relevant insights emerge.

That LAC cities lag the world’s productiv-
ity frontier might be due not only to market
failures, but also to policy failures.32 For
example, although LAC cities benefit from
positive agglomeration effects, these effects
are mainly associated with city skill—with
complementarities between skilled and
unskilled workers, as well as with spillovers
of knowledge from skilled workers. By con-
trast, LAC cities largely lack other positive
agglomeration effects—such as those that
might arise from good job matches, a large
and diversified array of local suppliers of
intermediate inputs, the cost-sharing of large-
scale infrastructure and transport, and other
knowledge spillovers. Policy makers may thus
need to improve the enabling environment
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for these broader agglomeration effects.
Improvements may include carefully planned
infrastructure and public services to mitigate
the congestion created by current density.
They may also include stronger coordination
among municipalities in large metropolitan
areas or MCAs, as well as effective policies
for deterring crime and improving security.

LAC systems of cities do not seem to oper-
ate efficiently. Within countries, cities seem
to be poorly integrated, and resources do not
seem to flow to their most productive uses.
Skilled people are strongly concentrated in
the largest cities—even more than in the
United States. The concentration is in part
due to a relative shortage of skilled people at
the national level, which makes investing in
human capital across the board a priority.
But it may also be due to an unequal distribu-
tion of basic services across areas that dispro-
portionately favors large cities. Although
improving this distribution would help in
principle, great care must be exercised in the
design of relevant programs aiming to do
so—to make sure that gains for one city do
not merely come at the expense of others.33

The inefficiency of city systems also
appears related to the underdevelopment of
national transport networks and to barriers
to mobility across cities. Expanding trans-
portation networks, and lowering the pecuni-
ary and nonpecuniary costs of their use,
would in principle raise cities’ productivity.
Eliminating obstacles that might constrain
people from moving to the cities where they
would be most productive might also help.
For example, a city’s inelastic housing supply
can mean that, as the city grows, housing
prices rise rapidly but the housing stock does
not, which limits people’s ability to move to
the city even if they would be more produc-
tive there than in other places. Similarly,
a city’s high crime rates might discourage
people from moving to that city, even if they
would be more productive there.3*

Whereas almost all skilled individuals in
the region live in cities, many unskilled indi-
viduals do not. Going forward, any addi-
tional urbanization that LAC may
experience will most likely be driven by the

migration of the unskilled to cities. Because
migration will increase the population (and
probably density) of cities, it may also
increase their congestion. It is all the more
critical, then, for cities to create an enabling
environment for strong agglomeration
effects.

At the same time, unskilled populations in
cities mostly work in low-productivity, often
local, services such as retail, hotels, and
restaurants.® Under prevailing conditions,
further urbanization of unskilled workers
may just continue shifting workers from agri-
culture and manufacturing into low-produc-
tivity sectors. A better enabling environment
for agglomeration effects, which operate
more strongly for the formal sector, and for
tradable goods and services may reduce that
effect.3¢ To be productive, cities also need the
enabling environment of sound macroeco-
nomic policies and efficient markets for
goods and services, which are critical to the
existence of productive firms, good jobs, and
high national productivity. Without this
wider enabling environment, LAC cities are
not likely to reach the world’s productivity
frontier.

Cities thus are lenses to consider a whole
host of policies, including education, infra-
structure, transportation, and urban plan-
ning. Cities are the immediate context in
which people live and work. And, because
almost three-quarters of the LAC population
live and work in this context, raising the bar
for the productivity of LAC cities is crucial.
Although this book cannot provide all the
policy answers, we hope that, by taking a
stride forward in our knowledge of the deter-
minants of productivity in LAC cities, the
book can raise the bar for productive cities in
the region.

Annex 1: Productivity Measures
Used in the Book to Assess
LAC Cities

e Per capita GDP at the national level proxies
average labor productivity at the national
level and is relevant to the aggregate
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contribution of urbanization and cities to
national productivity.

e Nighttime lights (NTL) at the city level
measures output at the city level. Because
city-level GDP is typically not available,
researchers have used the intensity of an
area’s NTL as a proxy for its level of eco-
nomic activity.3Z

e NTL net of (log) population at the city
level measures average labor productivity
at the city level.

e Average nominal wages at the city level
is a commonly used measure of a work-
er’s productivity in the urban economics
literature, especially in literature that esti-
mates the strength of agglomeration econ-
omies (for example, see Duranton 2016
and Chauvin et al. 2017). All other things
equal, a city that pays a higher average
nominal wage can be considered to have a
higher average level of labor productivity.

e Average nominal wages net of individual
worker characteristics at the city level mea-
sures a city’s labor productivity, having con-
trolled for differences in the composition
of its workforce. If workers with the same
observable characteristics (such as age, edu-
cation, marital status, and gender) who live
in different cities within a country earn dif-
ferent wages, it must be because their cities
have different productivity levels.38

e TFP at the firm (establishment) level cap-
tures firm productivity, net of the capital,
labor, and intermediate inputs used in the
production process.

Annex 2: The Need for Policy

Cities represent potential engines of produc-
tivity and growth. But, if cities are left
to markets alone, this potential cannot be
realized—for several reasons.

Externalities arise when a decision by an
economic agent, such as a worker or firm,
has consequences for other agents, yet the
agent’s decision does not take such conse-
quences into account. In these cases, what is
best for the individual is not best for society
as a whole. Externalities are pervasive in cit-
ies. Some of these are positive, whereas many

others are negative. Aggregate skill, for
example, is subject to positive externalities.
Although many workers in a city gain when
aggregate skill rises, any one worker regards
his or her contribution to the aggregate skill
level as negligible. Thus, when deciding
whether to acquire more skill, individuals do
not consider the benefit of their actions for
the whole city and are thus less likely to
acquire additional skill. As a result, aggregate
skill in the city is below the socially optimal
level. Meanwhile, traffic congestion and pol-
lution externalities represent classic textbook
cases of congestion effects that are negative
externalities.

Cities are also notorious for their public
good problems. Cities typically contain
infrastructure (such as bridges and roads)
and public spaces (such as parks and town
squares) that can be enjoyed by many indi-
viduals at once, without an easy mechanism
to exclude users. No individual is willing to
pay for public goods because all have an
incentive to free ride by letting others pay. As
a result, no private firm is willing to provide
public goods.

Cities also suffer from coordination fail-
ures. Within a city, individual firms and
workers may fail to coordinate. For example,
although all individuals may desire clean air,
which could be more easily accomplished if
more of them used public transportation
rather than driving their own vehicles, many
individuals may find it more convenient to
drive. Given the practical difficulties of coor-
dinating among themselves, individuals may
end up driving, thus raising pollution above
the socially optimal level. Similarly, many
firms might benefit from moving to a given
location within the city if a sufficiently large
group of them moves there, yet no individual
firm might gain from moving alone. In the
absence of a mechanism to coordinate their
actions, firms might remain where they are,
and might all be worse off.

Cities may fail to coordinate as well. The
cities of an MCA can fail to coordinate, as
discussed in the main text. More broadly,
the cities in a system can fail to coordinate.
They may not have incentives to invest in
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human capital when workers are mobile
across cities, because they may not reap the
return to their investment if the workers
move. And, if a public transit link benefits
two cities, neither city has an incentive to
invest in the link because the other city will
benefit as well.

More broadly, systems of cities can suffer
from barriers to mobility that raise the cost
of moving resources across cities. Whereas
some of these barriers can be natural (a
mountain range), others arise from policy
regulations (overly restrictive building and
planning regulations), or from coordination
failures among cities (the two cities that could
benefit from a connecting transport link).

Such market failures justify policy inter-
vention, both for cities and for systems of
cities.

Notes

1. These figures are based on the globally consis-
tent definition of urban areas that we intro-
duce in chapter 1 of the full book. They differ
from corresponding figures based on official
national definitions of urban areas, which, as
discussed in detail in chapter 1 of the full
book, vary widely not only across countries
within LAC but also across countries globally.
On the basis of national definitions of urban
areas, the share of LAC’s total population liv-
ing in cities in 2016 was 80.1 percent.

2. A mega-city is generally defined as a city that
has a population in excess of 10 million.

3. The algorithm that we use is from Dijkstra
and Poelman (2014). In total, we identify
almost 64,000 urban areas globally, of which
just under 7,200 belong to LAC. For ease of
exposition, we refer to urban areas as “cities”
throughout this overview, even though the
smaller and less densely populated urban
areas may perhaps be more aptly referred to
as “towns.” To be classified as an urban area,
a cluster must have a minimum density of 300
people per square km, and the cluster’s total
population must be at least 5,000.

4. Multiple measures of productivity are used in
this book. See annex 1 for a list of such
measures.

5. The concept of a global productivity frontier,
as presented here, is a purely empirical one in

which the frontier is implicitly defined by the
set of countries that exhibit the highest levels
of GDP per capita at given levels of urbaniza-
tion. Similar comments apply to figure 2,
where the frontier is defined by the set of cities
that exhibit the highest levels of economic
activity at given levels of population.

6. This statement is based on the average perfor-
mance of LAC cities—so LAC cities, on aver-
age, exhibit higher output than we would
expect based on their populations. However, as
also shown in figure 2, LAC cities show consid-
erable variation around the average, with some
exhibiting levels of output much lower than we
would expect based on their populations. We
discuss the dispersion of productivity levels
across LAC cities later in the overview.

7. Argentina, Barbados, and Grenada provide
the most notable exceptions to the finding
that LAC countries have unusually dense cit-
ies. Antigua and Barbuda, the Bahamas,
Guyana, Jamaica, and St. Kitts and Nevis all
have a roughly 50:50 split between dense and
not dense cities.

8. Just as important as a city’s average density
from the perspective of fostering positive
agglomeration effects and mitigating conges-
tion is likely to be how that density is orga-
nized. This is discussed more in chapter 6 of
the full book.

9. In this book, MCAs are defined as urban areas
identified by the cluster algorithm that encom-
pass two or more cities as given by countries’
own definitions. Each component city must
have at least 100,000 people. Nevertheless, as
discussed in chapter 2 of the full book, our
main regression results relating national pro-
ductivity and the share of population in MCAs
also hold when allowing for smaller compo-
nent cities.

10. In the case of Mexico City, several of the
municipalities in the officially defined city
(shown in map 1 by the yellow lines) only
overlap partially with its “true” urban extent.

11. Within-country productivity dispersion does
not necessarily indicate inefficiency in the sys-
tem of cities; it could also indicate a disparity
in the presence of amenities. For example,
some individuals may choose to live and work
in a city where they do not maximize produc-
tivity or wages simply because the city is close
to the beach. In these cases, productivity in
the country is not maximized, yet welfare is.
However, assuming that the disparity in
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12.

13.

14.

15.

16.

17.

18.

amenities accounts for a similar fraction of
productivity dispersion in LAC countries and
their comparators, we can view the high pro-
ductivity dispersion within LAC countries
(relative to their comparators) as indicative of
inefficient systems of cities in LAC.

An individual is defined as skilled who has at
least some higher education.

From figure 7, Argentina is an exception to
this pattern.

We obtain this result by regressing (log) share
of the city population that is skilled on (log)
city population, pooling data for all LAC
countries. Results are very similar when coun-
try fixed effects are included, or when we run
a separate regression per country and average
the country-specific coefficients.

The Gini coefficient is a measure of inequal-
ity in the income distribution. It ranges
between zero and 1. The larger the coeffi-
cient, the greater the inequality. We obtain
the LAC elasticity (equal to 0.029) by
regressing (log) city Gini coefficient on (log)
city population, pooling data for all coun-
tries in LAC. When including country fixed
effects, the coefficient of this regression rises
from 0.029 to 0.042. The U.S. elasticity
(equal to 0.012) comes from Behrens and
Robert-Nicoud (2015).

Income inequality can be decomposed into
two components: between-group and
within-group inequality. These correspond
to income inequality among individuals with
different skill levels, and among individuals
with the same skill level, respectively. Even if
all individuals in a city are skilled, income
might be unequally distributed if income for
the skilled is dispersed. In LAC, however, the
greater inequality of larger cities is driven
by between-group inequality—by income
inequality among individuals with different
skill levels.

The elasticity of the Gini coefficient with
respect to population falls from 0.012 to
0.009 for the United States when controlling
for city education (Behrens and Robert-
Nicoud 2015). On average (across countries),
this elasticity in LAC falls from 0.03 to 0.017.
These are private returns to higher education,
accruing to the individual who attains it.
Percent of skilled population is calculated rel-
ative to the population ages 25-65 years in
each country. Sources for LAC: SEDLAC for all
countries other than Brazil; IPUMS for Brazil.

19.

20.

21.

22.

23.

24.

Source for the United States: U.S. Census
Bureau, Current Population Survey 2010.
Returns to higher education correspond to
complete higher education. Source for LAC is
Ferreyra et al. (2017); estimates for the United
States are based on Card (2001) and Heckman,
Lochner, and Todd (2006).

Following Ferreyra et al. (2017), “higher edu-
cation” encompasses both bachelor’s programs
(akin to the bachelor’s programs in the United
States) and short-cycle programs (akin to asso-
ciate degree programs in the United States).
The high concentration of skills in large cities
may itself be a symptom of the underdevelop-
ment of national transport networks and,
more generally, of a lack of integration
between cities. Hence, high migration costs
associated with a lack of integration may limit
migration for the unskilled more than for the
skilled, rendering the skilled more likely to
migrate than the unskilled—as is the case in
Brazil (Fan and Timmins 2017).

This discussion is based on the regressions,
which cover subnational areas in 16 LAC
countries, reported in chapter 3. These regress
city productivity (in logs), as measured net of
individual worker characteristics, on (log)
population density, (log) mean air tempera-
ture, (log) terrain ruggedness, and (log) total
precipitation.

To assess the role of form, skill, and access in
city productivity, we measure productivity
through average nominal wages, net of worker
characteristics. See annex 1 for further details
on productivity measures used in this book.
For a discussion of why nominal wages pro-
vide an appropriate measure of productivity,
see Combes and Gobillon (2015).

Estimates from China, India, and the United
States come from Chauvin et al. (2017), who
do not control for cities’ physical geographic
attributes (such as climate and terrain). As in
our case, they use individual-level data and
use density as a right-hand side variable. Using
aggregate data, Ciccone and Hall (1996) and
Rosenthal and Strange (2008) estimate
agglomeration effects for the United States of
0.04-0.05 percent.

For each city, the market access index reflects
the number of cities to which the city is con-
nected through the road network, the time it
takes to travel to those cities, and those cities’
population. See chapters 3 and 4 of the full
book for further details.



OVERVIEW

23

25. Although the effects for China, India, and the
United States reported by Chauvin et al.
(2017) are all statistically significant at the 1
percent level, the effect that we estimate for
LAC is significant at only the 10 percent level.

26. A large city here is defined as one that has a
population of more than 1 million or is a
national capital.

27. Country-level productivity is measured by
(log) GDP per capita, and average density is
measured in two ways: as the weighted aver-
age of density levels across cities in a country
or as the percent of the population that lives
in dense cities. Findings are based on regres-
sions that also control for a country’s urban
share. For further details, see chapter 2 of the
full book.

28. This congestion ranking is based on TomTom
data. See chapters 2 and 4 of the full book for
further details.

29. At the 5 percent significance level.

30. This is the average of country-specific
Mincerian returns to schooling, controlling
for individual characteristics.

31. The bias associated with the endogenous
placement of transport infrastructure also has
the potential to go in the opposite direction.
Hence, the estimated coefficient on access
may be biased upward if transport invest-
ments have been targeted at better connecting
cities that policy makers anticipate will grow
rapidly.

32. Annex 2 describes the market failures associ-
ated with cities.

33. For example, place-based policies aiming at
boosting employment or economic activities
in specific areas have a mixed track record
(World Bank 2009).

34. In his case study of Brazil for this book,
Bastos (2017) finds that the productivity dis-
persion among workers in the formal sector,
who made up two-thirds of the total Brazilian
workforce in 2013 (Messina and Silva 2018),
has fallen in recent decades. This might have
been prompted by the reduction of crime
rates in the most productive metropolitan
areas, which has served to attract workers
from other, less productive, areas. At the
same time, productivity dispersion among cit-
ies in Brazil remains higher than in the United
States. One possible explanation is the short-
age of affordable housing in Brazil’s most
productive cities. On average, housing defi-
cits have risen more in high-wage than in

low-wage metropolitan areas. Although
informal housing presumably filled the gap
for some migrants to high-wage metro areas,
the poor quality of such housing may have
deterred would-be migrants, thereby keeping
them “trapped” in less productive cities.

35. See chapter 5 of the full book for further
details on the employment of skilled and
unskilled individuals in cities. As is well
known, measuring productivity in the service
sector is remarkably difficult, partly because
of the difficulties in measuring output.

36. Chapter 3 of the full book presents evidence
that agglomeration effects are stronger in for-
mal than in informal economic activities.

37. Among economists, the use of NTL to proxy
for levels of economic activity has become
widespread since the work of Henderson,
Storeygard, and Weil (2011, 2012). Before
this, the ability of NTL to proxy for levels of
economic activity had been highlighted in the
field of remote sensing by, for example,
Elvidge et al. (1997).

38. Of course, the difference could also be due to
systematic differences in their unobserved
characteristics. We assume that controlling for
our set of observed individual characteristics
minimizes the role of such differences.
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With more than 70 percent of its population living in cities, Latin
America and the Caribbean (LAC) is among the most urbanized
regions in the world. Yet, even though LAC cities are, on average,
more productive than those elsewhere in the world, their
productivity lags that of North American and Western European
cities. Closing this gap will help LAC countries raise their living
standards and be among the world’s richest countries.

Raising the Bar for Productive Cities in Latin America and the
Caribbean explores the productivity of LAC cities and the factors
that explain it. Using original empirical research, the book
documents the relatively high population density, strong
concentration of human capital in the largest cities, and other
features of LAC cities that distinguish them from cities in the
rest of the world.

This book also explores how three key factors—urban form,
skills, and access to markets—determine productivity in LAC
cities. Although these cities benefit strongly from human capital
and skills, they fail to reap the wider benefits of agglomeration.
This is, in part, due to an inadequate enabling environment, as
well as excessive congestion forces associated with infrastructure
deficiencies and lack of administrative coordination within
metropolitan areas. Further, the poor integration of LAC cities
within countries contributes to large performance differences
across cities and undermines cities’ aggregate contribution to
national productivity.

Raising the Bar will be of interest to policy makers, researchers,
and the public at large.
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