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Abstract
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costs of living, inefficient firms die, and more efficient firms grow faster. Over the
subsequent decade firms continue to grow at an increased rate in terms of their
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1 Introduction

Urban infrastructure investment has been argued to be a key driver of the development

of the modern state [Lucas, 1988; Jones and Romer, 2010]. Public infrastructure in-

vestments are a key component of this spending, amounting to $2.5 trillion per year

globally [Woetzel et al., 2017]. By shaping the urban environment, government policy

may directly influence the nature of private sector development. This paper investigates

this possibility, tracking the response of tens of thousands of firms across Mexico to a

nationwide randomized control trial. The results indicate that government can indeed

shift the nature of the economy through changes to the urban environment in which

firms operate. Firm growth in cities is a function of the nature of urbanization because

features of the urban environment change incentives for entry, exit, and investment

[Glaeser, Luca and Moszkowski, 2020]. The physical environment in which metropolitan

firms are located influences their productivity through its impacts on transport costs,

input access, worker matching, and property prices [Glaeser and Gottlieb, 2009]. The

right investments by the state can strengthen the incentives for firms to form, invest, and

hire, thereby generating self-sustaining economic growth as well as providing a source of

tax revenues to recoup the cost of the investments. In this sense, public infrastructure

is potentially a key policy lever to influence the dynamics of firm productivity [Reinikka

and Svensson, 1999; Bryan, Glaeser and Tsivanidis, 2020].

Traditionally, the value of local infrastructure investments have been assessed through

their impacts on the amenity value of urban locations, typically measured through prop-

erty prices [Roback, 1982]. Such an approach implies no productive effect of these

investments, and thus zero-sum changes to property values across localities (as in Al-

magro and Domınguez-Iino [2019]. A more recent literature has focused on understand-

ing the productive effects of infrastructure investment, whether through shifts in the

production function [Haughwout, 2002] or through agglomeration effects [Eberts and

McMillen, 1999]. Agglomeration is key because it introduces the possibility that infras-

tructure investment generates self-reinforcing improvements in productivity that would

not be offset elsewhere in the economy. Whether the empirical study of agglomeration

takes a reduced form [Greenstone, Hornbeck and Moretti, 2010] or a structural approach

[Tsivanidis, 2019], identifying the causal impact of infrastructure is challenging. The few

experimental studies on the impact of infrastructure that exist tend to be at too small

a scale to permit the consideration of effects on private sector agglomeration (examples

include [Gonzalez-Navarro and Quintana-Domeque, 2016] who study block-level street
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paving within one Mexican city, or Galiani et al. [2017], Harari, Wong et al. [2018], and

Cattaneo et al. [2009] who examine the randomized construction of individual homes

within slums). The literature has lacked experimental evidence at sufficient scale to

allow us to compare the ‘amenities’ and ‘agglomeration’ narratives of the impact of

infrastructure investment on firm behavior.

We contribute to this literature with an analysis of a randomized experiment of a

large-scale ($68 million), federally implemented program that makes a broad set of co-

ordinated investments, substantially upgrading the residential amenities of marginalized

neighborhood in Mexico’s cities (“Programa Hábitat”).1 We combine detailed maps of

the footprint of the Programa Hábitat spending between 2009 and 2011 with censuses of

Mexican firms conducted in 2008, 2013, and 2018. This pairing of experimental spending

variation with firm-level censuses allows us to speak with unusual clarity to the linkage

between government infrastructure investment and the birth, death, and growth of firms

in the private sector. Multiple post-treatment census waves allow us to document both

short- and medium-run effects of the spending. The sharply defined borders of Hábitat

catchment areas permit a straightforward analysis of geographic spillovers, and hence a

test for agglomeration effects experienced by firms proximate to new infrastructure but

not directly receiving benefits. With randomized variation in a set of changes that look

like neighborhood gentrification, we can provide an unusually clear lens on the ways in

which residential transformation of urban spaces alters the composition and growth of

firms.

We find a clear shift in the structure of economic activity in treated areas. In the

short-term, changes from the program are consistent with a wage shock coming from

increased property values.2 One year after the end of investment through the pro-

gram wages have jumped by 20%, with impacts confined entirely to the services (non-

tradeable) sector, but in this sector we also see an increase in the total number of

workers, and a modest increase in revenues and capital investment. Over the medium

term, looking six years after the end of investment, wages remain elevated, the number

of workers has converged to the control group average, but the increases in capital stocks

and revenue have accelerated. By 2018 service sector firms in treatment neighborhoods

have revenues 9% higher and capital stocks 17% higher than the control neighborhoods.

1The program invested in paving local streets, building sidewalks, connecting residences to power and
sewerage, and improving community centers, but not improve transport infrastructure connecting
intervention neighborhoods with the rest of the city.

2A precursor paper studying the residential impacts of the same experiment found that rents rose by
18% and overall property prices by 10%, along with a surge in private investment in homes and a
dramatic drop in violent crime McIntosh et al. [2018].
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Firms have re-optimized the capital-intensity of their production, reflecting a more ‘ma-

ture’ operating model.

On the extensive margin, the treatment leads to an immediate shake-out with roughly

2% of the stock of firms being pushed out by the intervention on top of the natural level

of turnover, with these firms being replaced by newer, smaller, faster-growing firms.

All of the impacts on firm birth and death occur in the short term, with the long-run

impacts coming on the intensive margin. Firms with high initial value added per worker

are less like to ‘die’ in treatment neighborhoods, and increase their capital investments

the most under the program. Hence, despite the almost exclusively residential nature of

the investments made through the program, substantial private-sector benefits resulted.

Digging into the mechanisms for this impact, we uncover several key factors. First,

firms are more likely to formalize. Using the classification suggested by Busso, Fazio

and Levy [2012], we find that while overall rates of formalization are very low, they

rise significantly in treated neighborhoods (by a third, .029 to .036, using the ‘weak’

definition, and doubling, .003 to .006 using the ‘strict’ definition of formality). Financial

services are deepened, with the use of credit and access to a bank account rising, and

firm internet access improves as well. All of these effects are concentrated in the service

sector where the overall profitability impacts are strongest. Increases in investment do

not appear to be being driven by property prices via collateralization, in that they are

similarly strong for firms that do and do not own the land on which they operate. This

pattern of revenue growth, formalization, and a shift towards the service sector all appear

to be consistent with the treatment having created meaningful structural change in the

local customer base. The changes could best be described as ‘gentrification’.3

Using the sharply defined geographical boundaries for where the intervention took

place, we explore spatial spillovers by comparing buffer zones around treatment and

control polygons. Despite having excellent statistical power for this analysis, we uncover

no evidence of (positive or negative) spillovers even on businesses as close as 100 meters

to the intervention polygons. This pattern suggests that this form of infrastructure

investment generated economic changes that were highly localized, and did not create

agglomeration impacts for neighboring firms who were only indirectly effected.

Similarly, we do not find evidence of heterogeneity in either the direct impacts or

the spillover effects by local market access (distance weighted market size), suggesting

that spatial trade patterns are not important mediators of direct or indirect effects in

3Using population census data from 2020 we find that there is limited change in neighborhood population
size, structure or characteristics, providing further evidence that the changes we see are in fact a change
in the structural parameters of neighborhood economies.
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this context. The implication is that general equilibrium effects (positive or negative)

are not an important part of the welfare story, and narrowly calculated benefits in study

neighborhoods capture total benefits well.

Consequently, we conduct an accounting exercise using changes in value added taxes,

social security contributions, and revenue taxes to calculate that the tax take via the

private sector rises by almost $5 million per year in study neighborhoods, meaning that

the program would pay for itself in 14 years simply through firm taxation. This suggests

that cost-benefit evaluations of infrastructure program using property prices alone to

value benefits may miss an important vehicle for cost recovery via the private sector.

These results contribute to our understanding of the mechanisms through which

urban investment generates productivity.4 On the one hand, improvements in urban

amenity values operate like a cost shock to the firm, pushing out a set of unproductive

firms. At the same time, increases in property values improve consumer spending power

and lead to a dynamic improvement in the growth prospects of more productive firms. In

many ways, these impacts mimic the effects of exposure to international trade which acts

both to cull less productive firms and a vehicle for expansion, generating impacts on both

the extensive and intensive margins of firm productivity [Mayer, Melitz and Ottaviano,

2021; Melitz and Redding, 2014]. What is different here is that these benefits are seen

entirely among service firms that provide the non-tradeable products that can benefit

from localized shifts in demand. The implication is that governments have a tool to drive

sustainable increases in private-sector efficiency through investments in infrastructure.

The paper thus contributes to the burgeoning empirical literature on the mechanisms

of growth and gentrification in the urban economics literature. Work on gentrification

has emphasized increases in the skill of workers [Su, 2022], decreases in retail prices [Bor-

raz et al., 2021], employment shifting from manufacturing to services [Hartley, Lester

et al., 2013], and an increase in firm churn induced by exit of low-price firms the and

growth of larger, higher-priced firms [Glaeser, Luca and Moszkowski, 2020]. A volumi-

nous literature has tackled the impact of transport infrastructure on cities [Duranton

and Turner, 2012], on market integration [Casaburi, Glennerster and Suri, 2013; Don-

aldson, 2018; Brooks and Donovan, 2020], and how such changes may be capitalized into

land prices [Donaldson and Hornbeck, 2016; Tsivanidis, 2019]. By exploiting random-

ized variation in a program that generates infrastructural gentrification, we are able to

nail down linkages between the constructed environment and the endogenous location

4Given the important role played by local actors and residents in deciding the specific investments to
be made in Hábitat, our study also speaks to the large literature on Community-Driven Development
(CDD) programs [Paxson and Schady, 2002; Labonne and Chase, 2009; Mansuri and Rao, 2004].
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and growth decisions of private firms. As such, this paper provides one of the most

granular and well-identified assessments available of the ability of public infrastructure

investment to stimulate private sector development.

The rest of the paper is structured as follows: Section 2 provides the context for the

study and describes the experimental design; Section 3 describes the data used, Section 4

provides the simple experimental results, and Section 5 explores the mechanisms through

which the impacts are realized. Section 6 examines spillovers and conducts aggregate

cost-benefit analysis at the neighborhood level, and Section 7 concludes.

2 Context and Experimental Design

2.1 The Hábitat Program

The Hábitat program was created under Mexico’s Ministry of Social Development (SEDESOL)

in 2003 to provide federal support for improvements in the infrastructure of marginalized

neighborhoods in cities across the country. The core purpose of the program is to make

a suite of coordinated investments in residential amenities for previously under-served

neighborhoods, thereby increasing livability and social cohesion [Campuzano et al.,

2007]. The targeting and funding rules for the program are formulaic and central-

ized; the program has tightly defined eligibility rules and requires matching investments

from state and municipal governments. In terms of project selection, on the other hand,

Hábitat pursues decentralized community-driven mechanism to allocate funding across

potential investments. Because of the presence of simultaneous investment across mul-

tiple dimensions of urban infrastructure, the program provides a unique opportunity to

observe the impacts of dramatic improvements in residential amenities.

Typical Hábitat investment includes a mixture of physical infrastructure (street

paving, sidewalk and median construction, electrification and sewerage connections,

etc.) with spending on community centers, sports fields, and trainings. Figures 1 and

2 show ‘before and after’ photographs from Google in two intervention neighborhoods

in Guadalajara, and illustrate the nature of typical changes in the neighborhood: street

paving improved, and sidewalks, crosswalks, and bollards installed. Importantly, the

very large majority of the spending under the program is for residential amenities.

While a previous study analyzing the same experiment as this paper has shown that the

program results in dramatic improvements in the walkability and crime levels in treat-

ment communities [McIntosh et al., 2018], Hábitat funds are typically spent on inputs
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that are not directly productive for the private sector. Table A1 provides a breakdown

of the money spent through the program, showing that roughly half of the spending

went to street paving, almost a quarter to a set of social and community development

activities (such as after-school youth activities in community centers and domestic vio-

lence prevention training). Even the money spent on roads and paving is primarily used

to improve residential neighborhoods and is not, for example, building trunk roads that

connect these peripheral neighborhoods better with central parts of the city. Hence this

study examines how the residential livability of a neighborhood, which we might more

typically think of under the rubric of ‘gentrification’, drives outcomes for the private

sector.

Several features of the program that drive location selection are important in terms of

understanding the context of this study. First, the program has clearly specified rules for

the ways in which local layers of government must co-contribute to investments in order

to unlock the federal spending that comes through Hábitat. These cost-sharing rules

require local governments to providing 50% of project costs: municipalities provide 40%,

the states 8%, and the beneficiaries 2%. So the study universe consists of municipalities

that were willing and able to meet these matching requirements.

Second, the program has clearly specified poverty targeting criteria, and explicitly

sidesteps conflict over tenancy rights in the many informally settled slums of Mexico

by requiring that a neighborhood has no active conflict over ownership in order to be

eligible. In order to be eligible to benefit from Hábitat, a neighborhood must consist of

settled households in a marginalized urban areas with concentrations of asset poverty

greater than 50%, located in cities of 15,000 inhabitants or more, with a deficit of infras-

tructure and urban services, and with at least 80% of the lots having no active conflict

over property rights. This means that our study areas are typically poor outlying neigh-

borhoods of major cities with high poverty and poor infrastructure, but relatively high

levels of home ownership. Eligibility was established in a very concrete spatial manner,

whereby Hábitat defined ‘polygons’ that were clearly demarcated contiguous blocks that

met the requirements for the program and in which the local layers of government were

willing to invest. A Hábitat polygon is smaller than a locality and is a designation not

used by other layers of government. Figure 3 illustrates the size of the treatment and

control polygons relative to the overall city of Mérida.

The actual investments made in a polygon are determined by the interplay of a set

of technical experts from the program who make recommendations based on observed

infrastructure deficits, and a locally driven project selection component. The carefully
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orchestrated role played by local residents in proposing and vetting the use of funds

makes this program similar in spirit to the large set of Community Driven Development

(CDD) programs implemented across the developing world [Mansuri and Rao, 2004].

Explicit in the decisionmaking process was that municipal government would assume all

maintenance costs of Hábitat infrastructure once the construction phase was completed.

2.2 The Design of the Hábitat Experiment

We follow an experimental phase of the implementation of Hábitat in 2009-2012, in which

a set of 370 ‘polygons’ (or neighborhoods) in 68 municipalities across urban Mexico were

randomly assigned to treatment (full details of the experimental design are provided in

Ordóñez-Barba et al. [2013] and McIntosh et al. [2018]). These sites contain 14,276

distinct blocks located in 38 cities, representing most of the large urban areas of Mexico.

Study polygons contained 3% of the population and 1% of the surface area of study

municipalities.

The randomization was conducted in 2009, the project selection process began im-

mediately thereafter in treatment neighborhoods, and investments in the experimental

locations ran from 2010-2012. 176 polygons were assigned to the treatment, and 194

to the control. The experiment featured a two-level randomization (first the saturation

of treatment was randomly assigned at the municipality level between .1 and .9, and

then treatment was randomly assigned at the polygon level to match the municipality

saturation as closely as possible). $68 million in federal, state, and municipal fund-

ing was invested in treatment polygons during the period of the study. The control

group was never treated with the program, meaning that the research design provides

an opportunity to study both short- and long-term impacts of these investments.

3 Data

3.1 Hábitat database

The Hábitat database contains detailed geospatial information of the blocks, called man-

zanas, included in the study. The Hábitat study relies on INEGI’s identification system

of blocks, which in most part is standardized across the Agency’s different projects. This

makes it relatively simple to intersect data from the program with broader data sources

complied by the Mexican government, such as the population and firm censuses. Each
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block is identified to the polygon it belongs within the project and its corresponding

treatment/control status.

The Hábitat data contains substantial richness; it is possible to observe the exact

type, amount, and location of each infrastructure upgrade a polygon received and on

which year it occurred (2009, 2010 or 2011). Because the actual investments made in a

given location were endogenous (both to the decisions of the Hábitat engineering team

and to the community-driven selection process) we largely abstract away from this and

analyze the treatment with a simple binary indicator.

3.2 Economic census database

The second data source is the Economic Censuses implemented by INEGI (Mexico’s

Statistical Agency) every five years. For this project, we use information of the firm

censuses conducted in 2008, 2013 and 2018. The objective of these censuses is to cap-

ture the information of firms which have a fixed location (i.e. not stands, stalls or

other temporary buildings), irrespective of their formality status, on their yearly data

on labor, income and expenses, capital stock and other relevant data regarding their

performance. Businesses covered by the census are classified into manufacturing, ser-

vices and construction sectors. The census has a very high response rate, above 98%

of all firms surveyed. The timing of these censuses is remarkably fortuitous for a study

of Hábitat, given that the first interval allows us to conduct a before-after analysis of

the short-term impacts of the program on the private sector, and the 2018 wave allows

us to examine impacts 7 years after the cessation of investment. INEGI uses unique

identifiers for each business surveyed. Thus, if a firm appears in two or more censuses, it

is possible to link the data collected and create a panel. That is, it is possible to follow

firms through the censuses and hence to measure firm creation and destruction. Table

2 provides summary statistics for the more than million firms operating in the cities in

which Habitat was implemented, across the three survey years used in the study .

The INEGI survey also contains detailed information regarding firms’ geographical

location. Thus, firms can be placed on the block on which they are located within a city.

This is crucial, as this geospatial information makes possible to cross this database with

the Hábitat database and identify those firms contained within Hábitat polygons. We

are able to locate 84,119 firms within Hábitat polygons. Given that there are slightly

more control polygons, the majority of businesses are located in such polygons (roughly

60% of firms). In terms of sectors, the vast majority of businesses belong to commerce

and services (over 90% of total). This is consistent with the sectoral composition of
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firms across the country. Within this group, most are grocery stores (around 25% of

total), and stationer’s shops and beauty salons (approx. 4% each). Manufacturing firms

tend to be concentrated in activities related to the production of food and beverages and

varied activities related to construction and housing. Around 3% of firms produce corn

tortillas and 1% are bakeries. Ironworks, furnishing and milling activities businesses

comprise close to 1% of the total each.

The core variables used as outcomes for analysis are: firm revenue, capital stock,

paid workers and wage bill. All financial variables are adjusted for inflation so as to

represent constant 2008 US dollar values. In terms of size, most of firms located in

Hábitat polygons are microbusinesses. The median of paid workers is 1, which means

that the typical firm only ”employs” the owner of the firm. However, there are some

firms that employ up to 50 workers. In line with the nature of microbusinesses, most

firms have rather small yearly revenues (a typical firm makes US$ 15,600) and limited

assets (less than US$ 2,500 for the typical firm).

The universal nature of INEGI’s firm census allows us to contextualize the study uni-

verse in a very simple way, by comparing the Hábitat control polygons to the broader

universe of the cities in which these firms are located. Figure 4 provides a visual repre-

sentation of this comparison, showing the densities for our four major study outcomes:

log revenue, number of paid workers, log wage bill, and log capital stock (we do not

represent paid workers in logs because the majority of firms in the census have no or

one paid employees). Despite the purposive poverty-targeting of the Hábitat rules, the

firms in control neighborhoods prove to be surprisingly representative of their cities as

a whole. They are slightly smaller in terms of revenues, and they are substantially more

likely to have no paid workers. In terms of wage bill and capital stocks they track the

broader distributions quite closely. Overall this suggests that our study neighborhoods

contain firms that are similar to broader urban Mexico as a whole, albeit using slightly

less labor and generating slightly lower revenue.

Along with small average size and high levels of informality, another key feature of

this business environment is high turnover. Because INEGI ascribes a unique panel

identifier to each firm we can track them across rounds even if they move locations.

Figure 5 exploits this property of the data to illustrate the process of firm birth and

death in control polygons during the three waves of data available from INEGI. In this

figure the green lines indicate firms that we see created between 2008 and 2018, the red

lines firms that we see die, and the blue line indicates firms that exist in all three rounds.

The width of each line represents its share of the overall sample of firms ever observed.
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Rates of churn are very high; 29% of firms in both subsequent rounds are newly born

in that five-year period, and 18-20% of firms previously observed die in each subsequent

round. Only 17% of all firms observed survive through all three rounds of the data. In

general the stock of firms grows over time as the birth rates are roughly 10% higher

than death rates in both subsequent rounds. Thus, the general picture is one of rapid

creation and destruction of firms, and so we suspect that changes in the fortune of firms

may have impacts on both the extensive margin of existence as well as the intensive

margin of success among extant firms.

3.3 Summary Statistics and Balance

Table A2 focuses on the firms located with study polygons to examine the balance of

the experiment. It uses the pre-treatment data (2008) to present comparative summary

statistics for the treatment and control polygons, and tests for balance using a specifica-

tion similar to the one subsequently used to test for impacts (regression on a treatment

dummy, fixed effects for municipalities, and standard errors clustered at the polygon

level, the unit of assignment). When we pool all firms together we examine 28 outcomes

and find no evidence of significance. Once we disaggregate by manufacturing and ser-

vice sector separately we some significant difference, but overall the table presents 84

comparisons and finds 6 covariate imbalanced at the 10% level and 5 at the 5% level,

in line with what we would expect by random chance. Overall these results suggest a

well-balanced experiment. In our impact analysis we include the baseline polygon-level

average level of the outcome variable as an ANCOVA control, which should remove any

residual imbalances that do exist.

4 Results

4.1 Firm-Level Impacts

Our analysis uses a post-treatment cross-sectional ANCOVA specification:

Yijm1 = β0 + δτjm1 + ρȲjm0 + γm + εijm1 (1)

where Yijm1 is the post-treatment outcome for firm i in polygon j and municipality

m, Ȳjm0 is the ANCOVA control (baseline mean outcome in that polygon), γm is a

set of municipality fixed effects, and εijm1 is a random error which we cluster at the
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polygon level to account for the design effect. In this specification, the estimand δ̂ on

the post-treatment polygon-level dummy τjm1 gives the intention-to-treat effect (ITT)

of Hábitat on firms in treatment polygons. We use both 2013 and 2018 as outcome

data, but always use 2008 as the year for the ANCOVA control. The variable Ȳjm0 is

calculated at the polygon-level to solve the problem that would otherwise arise in using

a firm-level baseline outcome (whose existence is endogenous if the treatment leads to

extensive margin impacts).

Table 3 provides our main analysis of the impact of the program, using all extant firms

in each round of the data and so providing an omnibus test that combines the intensive

and extensive margin impacts of the program. The first two rows pool all types of firms

together, and present impacts in 2013 (three years after the end of treatment) and 2018

(eight years later) in separate columns. Columns 3-4 analyze only manufacturing firms,

and Columns 5-6 only trade and services firms.

Looking first at the short-term results that pool sectors, we see that a program has

been shown elsewhere to have led to an 18% increase in residential rents and a 10%

increase in property prices has an impact that is consistent with a response to a cost

shock: a substantial increase in the wage bill. However, far from cutting back on this now

more-expensive labor, we also see an increase in the number paid workers in treatment

areas. The wage bill increases by 20% ($.203 thousand over a base of $1.07 thousand),

and the number of paid workers increases by 39% (.52 workers over a base of 1.35)

indicating that both the number of workers and the wage per worker have increased in

treatment areas. Both capital stock and revenue rise in the short term to an extent that

is quantitatively meaningful ( 5%) but not significant (although both t-statistics above

1). Hence within a year or two of the cessation of the Hábitat investment, costs and

employment have risen substantially and revenues have not kept pace.

Over the longer term however, the 2018 data paints a substantially rosier picture.

Now 6-7 years after investments ended, revenue has risen by 9% ($2.1 thousand over

a base of $23.4 thousand), capital stock by 17% ($1.08 thousand over a base of $6.2

thousand), and while the impacts on the number of employees have largely faded the

impacts on the wage bill remain largely intact. Taken as a whole, this time path of

impacts is suggestive of Hábitat investments acting in the short term as a cost shock

to firms without compensation on the revenue side, but over the longer term as the

dynamics of greater residential wealth lead to superior demand, firms grow more quickly

over the long term while remaining able to cover the higher wage bills necessitated by

higher local residential costs. The positive longer-term impacts on revenues indicate
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that Hábitat induces meaningful medium-term changes to the demand faced by local

firms.

The subsequent columns of Table 3 disaggregate these impacts by firm sector. In

line with the literature on gentrification [Glaeser and Gottlieb, 2009; Lester and Hart-

ley, 2014; Glaeser, Luca and Moszkowski, 2020] we find the impact of these residential

amenity improvements to be entirely confined to service-sector firms. Because manu-

facturing firms typically sell into tradable markets where local demand changes do not

translate into changes in prevailing price, if anything the treatment effect of Hábitat may

be predominantly negative, in the form of a shock to the prevailing local wage without

changing output prices. Service sector firms, on the other hand, are poised to benefit

from localized changes in the demand for (and possibly price of) local non-tradeable

goods. In this sector we see revenues jump even in the short term by 5%, and over

the longer term service firm revenues in treatment areas are higher by 10%, with capi-

tal stocks soaring by 23%. Hence this highly localized program has a very substantial

benefit for, and only for, firms operating in the non-tradeable sector.

As discussed previously, in a business environment with such a high degree of churn,

impacts on the stock of surviving firms could arise either through intensive margin

changes for surviving firms, or through the selective margin by driving firm birth and

death. We investigate these two dimensions in turn, beginning by considering firm

creation and destruction as outcomes in a standard experimental context. To do this,

Table 4 examines firm birth and death as outcomes of the treatment, so as to understand

the extent to which the overall treatment impacts of the program on the composition of

firms may be arising from entry and exit. The top panel of this figure defines the universe

as all firms that existed in 2008, and examines an outcome variable which is a dummy

for that firm having exited the market by the time of the post-treatment survey (2013 or

2018). The probit regression results show that the program leads to short-term excess

firm death of 1.5 percentage points, or an increase of 3.5% over the control group death

rate of 43 percent.5 This differential actually decreases slightly when we look at 2018,

providing preliminary evidence that most of the firm exit generated by the program is

experienced immediately. As before, these effects are confined entirely to service sector

firms and the program had no effect in the manufacturing sector.

The lower panel of this table looks at firm entry, now taking the universe as the

endline sample of firms and defining a dummy variable for whether that firm is newly

5Note that the percentages in this table are the fraction of baseline firms, while the percentages presented
in Figure 5 are the percentage of all firms ever observed.
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born since the baseline. Here the story is a mirror image (although less significant);

increases in the rate of firm birth of around 1.5 percentage points, entirely concentrated

in the service sector, and mostly experienced in the short term. Taken as a whole then,

we can summarize the extensive margin results quite simply by saying that as of 2018

the treatment had resulted in about 1.5 percent of the total distribution of firms being

different than the ones that would have existed in the absence of the program, with no

effect on the total number of firms.

We can dig deeper into the dynamics of entry and exit by looking at the firm birth

and death that occurs between 2013 and 2018; this helps us to understand whether the

program continues to exert a dynamic selection effect on the composition of firms. In

Table A3 we therefore use the post-treatment 2013 survey as our baseline and examine

entry and exit between that year and 2018. Using this (admittedly endogenous) post-

treatment yardstick for subsequent growth we see no extensive margin impacts, meaning

that the compositional effects of the program were relatively immediate. Hence the

program leads to a short-term shake-out on the extensive margin but does not exert

subsequent composition effects.

Given these meaningful but not qualitatively massive extensive margin effects, we

suspect that the program has led to growth of firms on the intensive margin. While

this story is difficult to tell with perfect experimental clarity, a simple way of posing

the question is to restrict the sample to the (endogenous) group of firms that survive

from baseline, and looking at impacts on these continuing market participants. Table 5

conducts this exercise and finds impacts that are roughly twice as large as the overall

impacts found in Table 3. Here we see really large effects; for example service firms

in the treatment area that survive from 2008 to 2018 see revenues that are 15% higher

and capital stocks that are fully one third higher than comparable firms in the control.

Hence the overall treatment effect is a composite of a large increase in the size of surviving

firms with a relatively small increase in the turnover of firms on the extensive margin.

Because newly entering firms are on average smaller than incumbents, this increase in

churn actually dampens the total ITT effect of the treatment on firms size relative to

the impact on ongoing firms. We now turn to a more detailed analysis of the ways in

which the treatment altered the composition of market participants.

4.2 Heterogeneity in Impacts

We can perform a straightforward test of heterogeneity for firms that were observed at

baseline; hence we begin our analysis by looking at the intensive margin heterogeneity
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of treatment effects for firms present both at baseline and endline. This analysis is

presented in Table 6. While the short-term results are more equivocal, it is clear from

this table that by 2018 firms that were in the top half of the original distribution of

firm quality have grown more in the treatment neighborhoods. Revenue, capital stock,

paid workers, and wage bill all display significant interactions, and indeed insignificant

uninteracted treatment terms meaning that all of the impact of the program arises in

the top half of the original productivity distribution. So the new opportunity provided

in these neighborhoods is exclusively seized by productive firms.

Similarly, for firms present at baseline it is straightforward to ask whether firms that

were initially less productive are those most likely to exit as a result of the program.

Recalling that the treatment effect on death of firms appears in 2013 and not 2018,

we again find evidence of the strongest firms surviving best. In Table A4, we see the

uninteracted Habitat treatment dummy suggesting an elevation of about 2 percentage

points in the probability of firm death, and the interaction effect on being in the top

quartile of baseline productivity is -2 percentage points, meaning that these most efficient

25% of firms see no elevation in exit. Therefore, all of the short-term firm death caused

by the program is occurring in the unproductive firms.

The analysis of firm entry is less straightforward in that by definition we do not

observe pre-treatment heterogeneity. What we can do is to examine whether there are

differences between the attributes of newly created firms between the treatment and

control; these differences would be a composite of true extensive margin selection effects

on entry as well as the intensive impacts of the treatment on firm growth between creation

and the time of the survey. This analysis, in Table A5, also lines up with the idea that

the treatment is having meaningful impacts on the distribution of firm productivity, with

entering service-sector firms being superior on most core outcomes in 2018. So, while

we cannot cleanly say that these firms entered being more productive, it does appear

to be the case that firm growth was fastest and firm death lowest among firms that

were originally productive in the treatment, and new treated firms grew faster. Thus

heterogeneity in the response to treatment by more productive firms plays an important

role in explaining the total effects we observe.

5 Mechanisms for Firm-Level Impacts

The question of what is driving these results is important not just to better understand

the nature of change in Hábitat neighborhoods, but also to appreciate whether this was
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a broader structural change in the local economy. We turn now to each of three core

elements of structural transformation - access to credit, firm formality, and the response

of residents and consumers.

5.1 Access to Credit and Financial Services

First, we find significant evidence of a financial channel behind the transformation and

expansion of firms in treated polygons. Point estimates, while small in absolute terms,

are sizeable when we compare them to the control mean. As described in Table 7, these

businesses have a 20 percent higher probability of having secured a loan in 2013, an effect

driven entirely by firms in the service sector. This loan is not obtained through informal

lenders but through the formal financial system (i.e. banks or savings cooperatives). We

then see a higher probability of surviving firms having a bank account in 2018, which we

interpret as the loan directly helping businesses to obtain formal access to the financial

system.

The nature of the businesses in these areas is such that their key margin along which

they can expand their economic complexity is through machinery and fixed assets rather

than the adoption of more sophisticated types of technologies such as IT equipment. As

shown previously, we find the businesses in the treated polygons expand their capital

stock and purchases of machinery and equipment, supported by their expanded access

to loans. The right-hand columns of Table 7 illustrate that use of computers is not

changed, and service firms see an increase in access to the internet which while strongly

significant is only a half of a percentage point.

Importantly, this expanded access to credit does not appear to be mechanically driven

by an expansion in the value of businesses’ collateral as the value of the owned property

increases. This is shown in Table A6, which analyzes the uptake and sources of credit, as

well as the uses to which it is put, splitting the sample according to whether businesses

own the property on which they operate or not. While businesses with land collateral

have somewhat better baseline access to credit (13% versus 9% for those without),

the treatment effects of Habitat are virtually identical: a short-term expansion of 2.5

percentage points in 2013 and no longer-term effect. Unsurprisingly firms with land

collateral are more likely to be served by formal banks and less likely to rely on savings

banks, and non-landed firms put more of their money into land acquisition and inputs.

But the reduced-form change in credit access is not being driven by land, removing as

a potential explanation for mechanisms the fact that the private sector expands under

residential investment strictly through the collateral value channel. Since collateral value
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does not seem to drive changes on the supply side, it appears that demand-side shifts

arising from improved sales and profitability are the most reasonable explanation for the

credit expansion.

5.2 Firm Formalization

The second mechanism at play which we think explains the changes occurring among

businesses in the treated polygon is formalization. Our measure of formalization relies on

the definition of Busso, Fazio and Levy [2012] and focuses on the level of social security

contributions paid by the business and not on the formal aspect of having a tax ID which

is typically a common attribute among businesses in Mexico. The advantage of using the

level of social security contribution as a measure of formality is that this better captures

the fact that the business is not only legal from a tax perspective but it is substantially

contributing to generate higher quality formal jobs as its employees are covered by social

security benefits (i.e. pension, health insurance, etc.). As suggested by Busso and Levy

we estimate that businesses should be on average paying the equivalent of 18 percent

of total wages in social security contributions to be fully complying with their social

security regulations (“strict formality definition”). However, this is an upper bound

of their contribution and firms paying social security contributions that are below 18

percent of the wage total could still be fully compliant with social security regulations.

We therefore assess a second measure of formality as those firms that pay any social

security contributions (“liberal formality definition”). Accordingly, the latter is our

preferred measure of being formal.

As shown in Table 8 we find an increase in the probability of being formal that is

driven primarily by businesses in the services sector (although this is a rare case where we

see positive impacts of Habitat on manufacturing firms as well). While point estimates

are small in absolute terms we should observe that the prevalence of formalization among

these types of businesses is very low (0.2 percent using our stricter definition of formality

and 2.7 percent using our more liberal definition) and our result imply an increase in

the likelihood of being formal compared to the control mean equal to 15 percent in 2013

and 24 percent in 2018. While the results are mainly driven by the transformation of

incumbent businesses that change their status from informal to formal, there are also

some effects in the service sector on the extensive margin, with newly entered firms being

more likely to have formalized as well.
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5.3 Neighborhood Population

Together, our results imply broad changes in the characteristics of firms serving residents

in treatment neighborhoods. How do residents respond in turn? This matters for the

interpretation of our findings, with our firm level results implying changes in the nature

of local consumption. With greater revenues for dominantly non-tradeable items, it is

likely that much of the implied consumption is local. To what extent are our results

driven by new and different populations moving into treatment neighborhoods, or by

existing populations changing their consumption patterns?

McIntosh et al. [2018] document an increase in private investment in housing, with

householders incorporating the higher amenity value of their surroundings into home

upgrading. In particular, they observe significant upgrades to flooring and plumbing,

with a 12 percent increase in the likelihood of a home containing a flush toilet. They

also document the fact that though home ownership rates do not change significantly

in treatment areas, property values rise substantially and rental costs rise by almost 20

percent. This finding is consistent with the increase in wage bills that we observe for

firms in Table 3.

We assess the issue more broadly by analyzing the Mexican Census of Population and

Housing 2020, also provided by INEGI and integrated with the same set of blocks and

polygons as our core analysis. Table 9 presents our results. We regress, at the polygon

level, measures from the 2020 Population Census on a treatment dummy and values

of the variable from the 2010 Population Census. As such, the analysis is in the form

of an ANCOVA specification, allowing us to present the most precise assessments our

data allow. We split the analysis into variables related to the levels (or corresponding

percentage) of the variable (Panel A) and inverse hyperbolic sine transformations of

those same variables (Panel B) to check for robustness from outliers.

Overall, we do not find significant effects of the Hábitat program on the structure or

characteristics of the population. Columns 1-3 assess the size of the population within

our study polygons in terms of total, female and male populations. In each case the co-

efficient is small and insignificant at the usual levels. Similarly, we find no evidence that

there is a higher proportion of adults or children in treatment neighborhoods (Column

4). Columns 5-7 indicate that the population of treatment neighborhoods are similar

to control along a number of important margins. They are no more educated, no more

likely to be employed, nor married.

It does not, therefore, seem that the changes in the private sector we observe are

driven by significant changes in the demographic characteristics of populations in Hábitat
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neighborhoods. This is consistent with the limited change in home ownership rates

observed in McIntosh et al. [2018]. Rather, the results are consistent with the upgrading

of neighborhoods changing the consumption patterns of local residents. A remaining

question is whether these changes were driven by wealth effects from the injection of

investment capital from Programa Hábitat or other indirect effects of the program.

McIntosh et al. [2018] provides detailed measurements of house price changes based on

the assessments of professional property assessors from the Instituto de Administración

Avaluos de Bienes Nacionales (INDAABIN), the Mexican government’s institute of real

estate valuation. They find that “the treatment group had almost triple the real rate of

appreciation as the control”, implying significant increases in the wealth of many of the

treatment polygon’s residents.

Bringing together the insights from the economic and population censuses, and the

results from McIntosh et al. [2018], we see that Programa Hábitat had impacts on

the nature of the private sector that do not seem to have been driven by changes in

the underlying population being served but rather their core spending power. The

program seems to have shifted the structure of the local economy - by which we mean the

consumption choices of neighborhood residents and production choices by neighborhood

firms - to a different equilibrium. That equilibrium had many characteristics of a more

mature service economy - bigger, more capital-intensive firms with a greater likelihood

of indicators of formality for example. This interpretation implies that government

infrastructure investments can induce structural economic change at a very localized

level.

6 Accounting for Broader Benefits

6.1 Spillover Effects

Spatial spillover effects are critical for interpreting the underlying model of economic

geography revealed by the program. One possibility is that these investments have

generated a meaningful change in the agglomeration externalities of these urban neigh-

borhoods, in which case we should see increases in investment and TFP in surrounding

areas as in Greenstone, Hornbeck and Moretti [2010], and the narrow consideration of

the Hábitat polygons would represent an under-estimate of total benefits. Alternatively,

it may be that we are seeing localized benefits more in line with an improvement in

neighborhood amenities ala Rosen-Roback, in which economic activity is spurred by an

19



increase in demand from greater local housing wealth, but no underlying change in fac-

tor productivity has occurred. In this sense the spatial footprint of impacts allows us to

test this ‘productivities’ interpretation against the ‘amenities’ story.

Our study provides an unusual and high-powered way to think about this question,

in that we know precisely the physical boundaries of where infrastructural improvements

were actually made. Because we can define the spatial footprint of the investments so

precisely, we can look for spatial spillover with a high level of granularity. To do this,

we begin from the outlines of the study polygons, and define ‘buffers’ around these of

different distances in the same way for both treatment and control neighborhoods. We

then use the addresses in the INEGI data to identify the firms within each buffer as we

did to place them in the study polygons, and examine the differential outcomes for firms

within a given buffer from treatment polygons relative to the same buffer for control

polygons. This approach is simply experimental in an attractive way, and has very

similar statistical power to the overall study (especially as we look at larger buffers that

contain more firms).6

The results of this analysis of are presented in Table 11. The top panel of this table

shows spillovers in 2013, and the bottom panel 2018. The outcomes appear in rows,

and the buffers in columns. The distance buffers are non-inclusive, meaning that the

100-250m buffer does not include the 100m buffer. Given that spillovers may both shift

the composition of firms as well as altering outcomes on the intensive margin for pre-

existing firms, for each buffer we show both the total effect (all endline firms) and the

intensive margin effect (only firms that existed at both baseline and the relevant endline).

Overall, this table shows remarkably little evidence of spatial spillovers, especially given

the strong impacts of the treatment within study polygons. At the most proximate

distance, 0-100m, there is never evidence of spillovers either on all firms or on the

intensive margin. We do see some evidence of positive impacts in the 100-250m buffer,

especially on the intensive margin. However, these same outcomes often show negative

point estimates only slightly farther away, and are also not found in the nearest blocks.

Hence we certainly have no spatial monotonicity in the impacts as we move away from

study polygons, and it appears that the simplest summary of these effects is that there

are no spillovers.

In terms of trying to connect the effects from Hábitat more deeply into a geographic

6As in the main analysis we cluster at the polygon level and include municipality fixed effects. In some
cases the same blocks enter the buffers for multiple polygons, in which case the treatment dummy for
that buffer is replaced with the continuous share of that buffer that is within the given distance from
treatment polygons.
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model of how the surrounding cities function, we have taken a couple of approaches.

The first of these is to as whether the effects of receiving the program are amplified by

the degree of market access for the recipient neighborhood. If market linkages are key

to driving the productive impact of the program, we would expect that investment has

a larger effect in neighborhoods with deeper market access. To pose this question, we

expand the spatial lens of the program to calculate inverse distance-weighted local market

size (using both overall population and non-poor population) for each locality based on

distance to centroids of adjacent localities in the same municipality. This analysis,

presented in Table A7, finds no evidence of heterogeneity in the impacts of Habitat

across measures of market access. Neither the population- nor wealth-adjusted measures

of market access show any relationship with local effects, meaning that the impact on

firm behavior was similar whether the neighborhood invested in was economically remote

or well-situated relative to outside demand.

We can move further into continuous space by considering the universe of blocks

(manzanas) that are outside of study polygons but within 1 km of them, and looking

for heterogeneity in the spillover effects of treatment in exposure to market access. This

analysis provides a different lens on the lack of spillovers illustrated above in Table 11.

We account for the endogeneity in targeting of Hábitat by controlling for the fraction of

each block that was eligible for the program (in treatment or control), and then including

a dummy for treatment in that block, and the interaction with this variable and the

measures of market access. In Table A8, we find no evidence that heterogeneity in market

access is modulating the spillover effects of the program, as would be the case if Hábitat

did drive outcomes in adjacent areas with strong market access and did not otherwise.

Here again, there is no sign of greater effects in well-connected adjacent markets. The

conclusion from the lack of spillovers, lack of sensitivity to market access, and the lack

of heterogeneity in spillovers all points in the same direction. The program does not

appear to have driven broader market mechanisms, either through agglomeration or

differentially enhancing business growth in central market locations. Rather, it appears

to have generated a relatively homogeneous and remarkably localized set of impacts that

are narrowly concentrated in the immediate location of the investments. The conclusion

is that a welfare analysis focusing on experimentally identified changes in firm behavior

within study polygons is sufficient, and a tallying of the broader economic impacts of

the program will not be driven by general equilibrium changes outside of the study areas

due to agglomeration or trade patterns.
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6.2 Fiscal Impacts

Based on the above, we now present an analysis whose purpose is to estimate the aggre-

gate financial implications of the intervention on the tax take realized by the government

through taxing firms in treatment polygons. The starting point for this is to estimate

the total impacts of the intervention at the polygon level, rather than at the firm level

as we have done so far. Table 12 calculates the totals across all firms at the polygon

level, and then taking these polygon totals as outcomes runs a regression that includes

the baseline total and municipality fixed effects and controls to examine the impact on

overall averages for the polygon. Because these regressions average across polygons of

very different size, we weight the analysis by the number of firms in each polygon at

baseline. We focus here on the core outcomes that are directly and credibly taxable

by the Mexican government: these are revenue, value added, and payments to social

security (all impacts in this table are in thousands of US dollars). While the number of

units is different and the estimates are somewhat less precise, the findings here generally

mirror the firm-level impacts, showing strong improvements in capital investment and

payments to social security, and increases in revenue and value added in 2018 that while

insignificant in this specification are large in absolute magnitude.

Table 13 then takes the 2018 polygon-level impacts for revenue, value added, and

payments to social security, and uses them to simulate the change in revenue recovery

by the government solely arising from shifts in business behavior. We first multiply

each polygon-level impact times 176, the number of treatment polygons in the study, to

recover the total change across the whole study in that measure. We then multiply each

of these totals times the marginal tax rate applied to each measure. For Value Added,

we use the 16% VAT tax rate which is universally applied in Mexico, including to very

small firms such as those we study here. For contributions to IMSS, the federal social

security system, these payments are asked directly in the survey and so we use a rate of

100%. For total revenue we use the 2% tax rate that is applied to firm revenue. These

calculations result in increased government receipts of 1.2, 2.6, and .9 million dollars

per year respectively across these three forms of taxation. Finally we can put this 4.7

million annual increase in receipts up against the 67 million dollar cost of the program to

calculate that these receipts will cover the cost of the program in a little over 14 years.

This estimate is conservative in that it ignores impacts on property taxes (either for

firms or households), but is strongly suggestive that private sector taxation represents a

meaningful channel through which the costs of infrastructure programs can be recouped

by governments even when the private sector was not the target of those investments,
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and even when the impacted businesses are small.

7 Conclusion

We bring together a large-scale experiment in the construction of infrastructure with a

three-round census on firm activity in urban Mexico. Studying a program that spent

$68 million over three years and across 65 municipalities, we find a powerful and durable

response of private-sector firms to improvements in neighborhood amenities. Wages,

employment, and capital investment all rise, and firms appear to shift onto a higher path

of revenue growth that is continuing to expand relative to the control six years after the

end of the program. Firm formalization and use of financial services improves. Hence,

despite the fact that the program made few investments that directly effect productivity,

firm profitability improves substantially. These improvements are localized entirely to

the service sector.

Analysis of mechanisms suggests that these changes were driven by a gentrification in

the consumer base, leading to a durable shift in demand. Our evidence supports the idea

that the urban amenity value of intervention neighborhoods improved in manner that

was highly localized to the places where the investments were made. No evidence of spa-

tial spillovers or market-mediated heterogeneity is found. Consequently, while this type

of investment does not kick-start an endogenous process of agglomeration-driven produc-

tivity, the improvements in consumer demand from changes in local residential wealth

are substantial. Our finding that the program would pay for itself in 14 years simply

through taxes on firms suggests that links to the private sector are an under-appreciated

pathway for the recouping of the costs of investment in residential infrastructure.
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“The neighborhood impacts of local infrastructure investment: Evidence from urban

Mexico.” American Economic Journal: Applied Economics, 10(3): 263–86.

Melitz, Marc J, and Stephen J Redding. 2014. “Heterogeneous firms and trade.”

Handbook of international economics, 4: 1–54.
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Table 1: Descriptive statistics: firms in cities where Habitat was implemented

Obs. Mean Std. Dev. Min. Max. p25 Median p75
2008

Value added 1,093,412 30.0 86.8 -361.6 2,569.4 1.2 4.8 15.9
Revenue 1,093,412 79.2 256.9 0.0 3,079.5 4.5 13.6 39.9

Capital stock 1,093,412 27.8 106.1 0.0 883.3 0.5 2.1 9.7
Investment 1,093,412 0.8 4.6 0.0 39.3 0.0 0.0 0.0

Value added per paid worker 1,093,412 11.2 44.1 -361.6 2,122.8 1.0 3.3 8.2
Paid workers 1,093,412 3.0 6.4 1.0 51.0 1.0 1.0 2.0

Wage bill 1,093,412 8.6 31.8 0.0 272.5 0.0 0.0 3.5
Wage 380,910 3.7 2.8 0.0 196.2 2.0 3.3 4.6

2013
Value added 1,227,956 28.9 84.7 -814.3 2,318.2 1.4 4.9 15.7

Revenue 1,227,956 71.5 236.5 0.0 2,641.0 3.8 11.3 34.2
Capital stock 1,227,956 25.2 97.8 0.0 800.9 0.4 1.9 8.0

Investment 1,227,956 0.8 4.2 0.0 35.0 0.0 0.0 0.0
Value added per paid worker 1,227,956 11.9 45.6 -177.9 1,960.9 1.3 3.7 8.6

Paid workers 1,227,956 2.8 5.9 1.0 46.0 1.0 1.0 2.0
Wage bill 1,227,956 7.2 26.4 0.0 226.3 0.0 0.0 2.7

Wage 368,899 3.6 2.4 0.0 170.2 2.1 3.2 4.5
2018

Value added 1,506,250 45.4 143.1 -1,790.0 3,531.9 2.5 7.3 22.2
Revenue 1,506,250 103.7 348.6 0.0 4,090.6 6.6 17.1 45.7

Capital stock 1,506,250 27.1 106.8 0.0 1,210.2 0.3 1.9 7.6
Investment 1,506,250 0.8 4.3 0.0 47.0 0.0 0.0 0.0

Value added per paid worker 1,506,250 17.2 81.6 -1,790.0 3,261.0 2.1 4.9 10.3
Paid workers 1,506,250 3.2 6.7 1.0 52.0 1.0 1.0 3.0

Wage bill 1,506,250 9.3 31.9 0.0 338.1 0.0 0.0 4.6
Wage 580,802 3.7 2.1 0.0 75.3 2.3 3.3 4.6

Variables in thousands of 2013 US dollars, except for paid workers.

Notes: Table provides summary statistics at the firm level for all firms included in INEGI’s census

within any of the cities in which the Hábitat program was implemented. The 2008 wave forms the

baseline for this study, and the the 2013 and 2018 waves are post-treatment.
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Table 3: Main regression results, all firms
Sample: Existing firms in endline, including those missing in baseline

All sectors Manufacturing Trade and Services
Dependent variable

2013 2018 2013 2018 2013 2018
Revenue 0.801 2.100** 0.356 0.440 0.883* 2.327**

(0.487) (0.925) (0.903) (1.371) (0.508) (1.026)
16.447 23.455 20.358 25.855 15.901 23.104

Capital stock 0.521 1.080*** -0.544 -0.312 0.715** 1.347***
-0.372 (0.404) (0.838) (0.748) (0.360) (0.400)
6.368 6.225 10.912 8.778 5.722 5.832

Paid workers 0.052*** 0.022 0.111 -0.029 0.049** 0.031
(0.020) (0.028) (0.068) (0.083) (0.020) (0.027)
1.354 1.544 1.870 2.184 1.282 1.455

Wage bill 0.203*** 0.204** 0.373 -0.111 0.188*** 0.256**
(0.061) (0.103) (0.248) (0.291) (0.061) (0.106)
1.069 1.782 2.958 4.124 0.805 1.458

Observations [44,200] [50,869] [5,365] [6,072] [38,791] [44,750]

The table shows the value of coefficient β of the described in the following specification:
yT = α+ β ∗Habitat+ φ ∗ ȳPolygon

2008 + FEMunicipality + FEPolygonsize + ε. Each coefficient denotes a
different regression. Standard errors clustered by Habitat polygon shown in parenthesis. Mean values
of control groups in italics. Number of observations in square brackets.
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Table 4: Effect of Habitat on probability of exit and entry of firms

All sectors Manufacturing Trade and Services
2013 2018 2013 2018 2013 2018

Probability of exit
Habitat 0.015* 0.013 0.006 0.008 0.017* 0.013

(0.008) (0.010) (0.019) (0.021) (0.009) (0.010)
0.433 0.596 0.461 0.624 0.429 0.592

Observations [36,109] [36,109] [4,777] [4,777] [31,286] [31,286]
Probability of entry

Habitat 0.014 0.007 0.005 -0.000 0.015 0.008
(0.014) (0.010) (0.021) (0.016) (0.014) (0.010)
0.543 0.718 0.534 0.713 0.544 0.718

Observations [44,200] [50,869] [5,365] [6,072] [38,791] [44,750]

Table presents coefficients from a linear probability model. The probability of exit (top panel) is
estimated among all firms present at baseline explaining whether they have exited by the indicated
round. The probability of entry (bottom panel) is estimated among all firms present in the
post-treatment waves explaining whether the firm is a new entrant in that round. Standard errors
clustered by Habitat polygon shown in parenthesis. Mean values of control groups in italics. Number
of observations in square brackets.
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Table 5: Main regression results, surviving firms
Sample: Existing firms in both baseline and endline

All sectors Manufacturing Trade and Services
Dependent variable

2013 2018 2013 2018 2013 2018
Revenue 0.705 4.054** 0.691 1.334 0.659 4.468*

(0.615) (2.053) (1.214) (2.681) (0.667) (2.284)
19.444 29.645 24.445 33.818 18.724 29.020

Capital stock 0.531 2.128** -1.785 -0.990 0.895** 2.762***
(0.417) (0.858) (1.131) (1.862) (0.423) (0.872)
7.514 8.661 13.874 14.210 6.579 7.762

Paid workers 0.046** 0.054 0.143 0.115 0.040* 0.053
(0.023) (0.055) (0.094) (0.174) (0.023) (0.051)
1.372 1.606 1.951 2.431 1.287 1.487

Wage bill 0.227*** 0.395 0.580* 0.410 0.197** 0.435*
(0.083) (0.240) (0.348) (0.693) (0.079) (0.234)
1.211 2.160 3.454 5.386 0.884 1.703

Observations [20,163] [14,279] [2,565] [1,784] [17,582] [12,487]

The table shows the value of coefficient β of the described in the following specification:

yT = α+ β ∗Habitat+ φ ∗ ȳPolygon
2008 + FEMunicipality + FEPolygonsize + ε. Each coefficient denotes a different

regression. Standard errors clustered by Habitat polygon shown in parenthesis. Mean values of control groups in italics.
Number of observations in square brackets.
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Table 11: Spillover Effects

Table uses the same firm-level ANCOVA specification as the main results, but now estimated only
using untreated firms just outside of study polygons. Distance from polygon perimeter increase across
columns, and the outer bands are non-inclusive of nearer bands. Column ‘All firms’ includes every
endline firm in that band, ‘Intensive margin’ includes only firms present at baseline. Control group
means are in italics, number of observations in hard brackets. Every coefficient is from a different
regression.
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Figure 3: Hábitat Polygons in the City of Mérida, blue=treatment, purple=control,
remainder are non-study neighborhoods.
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Figure 4: Descriptive densities of outcomes for firms in Hábitat study areas compared
to City-wide averages.
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Figure 5: Dynamics of Firm Birth and Death in the Control. Firms across all three
census rounds are divided into six strata based on the rounds in which they existed.
Green firms are observed to be born, red firms are observed to die, and blue firms

persist through all three rounds.
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Table A2: Balance

Mean Obs Mean Obs w/o FE Mun. FE Mean Obs Mean Obs w/o FE Mun. FE Mean Obs Mean Obs w/o FE Mun. FE
Age of firm (years) 5.7 24,189 5.2 36,141 -0.466* -0.466 6.7 3,129 6.4 4,448 -0.289 -0.289* 5.5 20,931 5.1 31,564 -0.406 -0.406

[0.239] [176] [0.142] [194] [0.405] [175] [0.265] [193] [0.247] [176] [0.146] [194]
Value added 95.2 14,663 93.1 21,626 -2.110 -2.110 127.2 2,025 142.2 2,752 15.016 15.016* 88.9 12,517 83.4 18,769 -5.431 -5.431

[4.098] [176] [3.615] [194] [10.725] [174] [9.065] [180] [4.135] [176] [2.774] [194]
Revenue 265.3 14,663 257.7 21,626 -7.581 -7.581 297.9 2,025 317.1 2,752 19.283 19.283* 259.3 12,517 246.1 18,769 -13.186 -13.186

[9.192] [176] [8.563] [194] [21.329] [174] [17.975] [180] [9.203] [176] [7.928] [194]
Overall revenue 323.6 14,663 311.9 21,626 -11.665 -11.665 417.9 2,025 459.5 2,752 41.564 41.564 305.0 12,517 282.7 18,769 -22.220 -22.220

[13.988] [176] [15.416] [194] [37.037] [174] [44.406] [180] [13.975] [176] [11.794] [194]
Capital stock 108.4 14,663 90.8 21,626 -17.526** -17.526 168.9 2,025 172.2 2,752 3.345 3.345 96.0 12,517 76.7 18,769 -19.304*** -19.304

[5.639] [176] [6.214] [194] [13.753] [174] [15.757] [180] [5.447] [176] [5.045] [194]
Capital stock: machinery 15.8 14,663 15.7 21,626 -0.174 -0.174 51.2 2,025 53.7 2,752 2.459 2.459 9.2 12,517 9.1 18,769 -0.066 -0.066

[0.870] [176] [1.057] [194] [3.861] [174] [3.545] [180] [0.669] [176] [0.554] [194]
Capital stock: computer 0.9 14,663 0.8 21,626 -0.044 -0.044 0.9 2,025 1.1 2,752 0.248 0.248 0.9 12,517 0.8 18,769 -0.099 -0.099**

[0.067] [176] [0.063] [194] [0.145] [174] [0.228] [180] [0.067] [176] [0.047] [194]
Investment 1.8 14,663 1.9 21,626 0.032 0.032 2.6 2,025 3.0 2,752 0.361 0.361 1.7 12,517 1.6 18,769 -0.095 -0.095

[0.279] [176] [0.253] [194] [0.369] [174] [0.380] [180] [0.297] [176] [0.245] [194]
Materials 157.6 14,663 154.0 21,626 -3.586 -3.586 141.7 2,025 148.6 2,752 6.917 6.917* 161.1 12,517 154.7 18,769 -6.395 -6.395

[5.381] [176] [4.944] [194] [10.357] [174] [8.366] [180] [5.322] [176] [5.062] [194]
Energy expenditure 12.5 14,663 10.6 21,626 -1.884** -1.884 28.9 2,025 26.3 2,752 -2.650 -2.650 9.3 12,517 8.0 18,769 -1.360* -1.360

[0.579] [176] [0.665] [194] [1.658] [174] [1.664] [180] [0.492] [176] [0.533] [194]
Value added per paid worker 63.9 14,663 64.8 21,626 0.926 0.926 56.5 2,025 60.5 2,752 4.023 4.023 64.3 12,517 63.4 18,769 -0.897 -0.897

[2.486] [176] [2.315] [194] [3.827] [174] [2.857] [180] [2.437] [176] [1.740] [194]
Value added per worker 26.0 14,663 26.4 21,626 0.424 0.424 27.4 2,025 29.0 2,752 1.601 1.601 25.7 12,517 25.9 18,769 0.236 0.236

[0.978] [176] [0.739] [194] [2.045] [174] [1.313] [180] [0.967] [176] [0.746] [194]
Revenue per paid worker 188.9 14,663 188.4 21,626 -0.562 -0.562 140.5 2,025 146.2 2,752 5.660 5.660 196.6 12,517 192.5 18,769 -4.128 -4.128

[5.413] [176] [5.078] [194] [7.557] [174] [6.280] [180] [5.315] [176] [4.936] [194]
Revenue per worker 75.3 14,663 76.1 21,626 0.784 0.784 67.0 2,025 68.9 2,752 1.972 1.972 76.9 12,517 77.2 18,769 0.322 0.322

[2.290] [176] [1.941] [194] [4.233] [174] [2.811] [180] [2.231] [176] [2.053] [194]
Capital per paid worker 70.6 14,663 57.9 21,626 -12.789** -12.789 76.1 2,025 71.2 2,752 -4.866 -4.866 68.7 12,517 54.7 18,769 -13.955*** -13.955

[3.560] [176] [3.462] [194] [4.720] [174] [4.212] [180] [3.697] [176] [3.378] [194]
Capital per worker 28.2 14,663 23.9 21,626 -4.300** -4.300 34.3 2,025 33.2 2,752 -1.116 -1.116 27.0 12,517 22.4 18,769 -4.644** -4.644

[1.458] [176] [1.424] [194] [2.181] [174] [1.971] [180] [1.526] [176] [1.407] [194]
Workers: dependent 3.3 14,663 3.2 21,626 -0.094 -0.094 4.1 2,025 4.1 2,752 -0.008 -0.008 3.2 12,517 3.0 18,769 -0.118* -0.118**

[0.055] [176] [0.050] [194] [0.129] [174] [0.129] [180] [0.056] [176] [0.029] [194]
Workers 3.4 14,663 3.3 21,626 -0.115 -0.115 4.2 2,025 4.2 2,752 0.003 0.003 3.2 12,517 3.1 18,769 -0.145** -0.145**

[0.063] [176] [0.056] [194] [0.136] [174] [0.137] [180] [0.066] [176] [0.031] [194]
Workers: paid 1.5 14,663 1.5 21,626 -0.037 -0.037 2.2 2,025 2.2 2,752 0.033 0.033 1.4 12,517 1.3 18,769 -0.036 -0.036*

[0.028] [176] [0.029] [194] [0.112] [174] [0.093] [180] [0.028] [176] [0.020] [194]
Workers: blue 0.4 14,663 0.4 21,626 -0.024 -0.024 1.1 2,025 1.1 2,752 0.027 0.027 0.3 12,517 0.3 18,769 -0.021 -0.021

[0.024] [176] [0.026] [194] [0.101] [174] [0.085] [180] [0.022] [176] [0.018] [194]
Workers: white 0.0 14,663 0.0 21,626 -0.002 -0.002 0.1 2,025 0.1 2,752 0.030 0.030** 0.0 12,517 0.0 18,769 -0.006 -0.006

[0.007] [176] [0.005] [194] [0.010] [174] [0.016] [180] [0.008] [176] [0.003] [194]
Wage bill 18.5 14,663 18.3 21,626 -0.176 -0.176 46.4 2,025 51.2 2,752 4.784 4.784 13.6 12,517 13.1 18,769 -0.472 -0.472

[1.152] [176] [1.354] [194] [4.787] [174] [4.411] [180] [1.040] [176] [0.941] [194]
Wage bill + benefits 20.2 14,663 20.1 21,626 -0.040 -0.040 50.2 2,025 56.3 2,752 6.167 6.167 14.9 12,517 14.4 18,769 -0.510 -0.510

[1.315] [176] [1.565] [194] [5.385] [174] [5.060] [180] [1.192] [176] [1.081] [194]
Wage bill: blue 16.9 14,663 16.8 21,626 -0.147 -0.147 43.8 2,025 47.3 2,752 3.516 3.516 12.3 12,517 12.0 18,769 -0.286 -0.286

[1.057] [176] [1.215] [194] [4.438] [174] [3.847] [180] [0.919] [176] [0.859] [194]
Wage bill: white 1.5 14,663 1.5 21,626 -0.029 -0.029 2.6 2,025 3.9 2,752 1.268 1.268** 1.3 12,517 1.1 18,769 -0.186 -0.186

[0.170] [176] [0.182] [194] [0.434] [174] [0.685] [180] [0.186] [176] [0.125] [194]
Wage 36.3 2,829 37.7 3,858 1.432 1.432 39.1 805 40.8 1,058 1.721 1.721* 35.1 1,991 36.5 2,769 1.339 1.339

[0.741] [167] [0.541] [184] [1.065] [140] [0.786] [160] [0.889] [162] [0.645] [174]
Wage: blue 38.1 2,614 38.6 3,646 0.551 0.551 39.7 784 41.4 1,028 1.650 1.650 37.4 1,804 37.5 2,589 0.097 0.097

[0.712] [167] [0.581] [183] [1.123] [138] [0.815] [159] [0.776] [161] [0.694] [172]
Wage: white 37.4 606 37.8 633 0.396 0.396 42.0 127 43.1 173 1.104 1.104 35.3 459 35.5 442 0.191 0.191

[3.394] [107] [1.118] [122] [2.332] [57] [1.688] [64] [3.889] [87] [1.177] [102]
Standard Errors in square brackets. Number of clusters below observations in square brackets.

Balance tables - Firm level
Habitat – Treatment vs Control

All sectors Manufacturing Trade and Services
Treatment Control Treatment Control Treatmentt-test diff (C-T) t-test diff (C-T) Control t-test diff (C-T)

Table presents summary statistic by treatment arm, and tests of balance between the treatment and

control. The first column of balance tests is the simple clustered comparison of means, and the second

column uses the municipal FE that are implied by the research design.
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Appendix B Technical Appendix

This section describes with detail the steps taken in the gathering, cleaning and matching

of the Hábitat and Economic Census data. The process required several adjustments to

make data compatible across the three censuses as well as with the geospatial data used

in both sources. Most of the procedures done are straightforward (finding compatiable

variables across sources, deflating money variables, linking Hábitat polygons with the

firms located within them, etc.) but we consider that they require a further description.

This section is organized as following: .....

Hábitat database

As broadly described in the data section, the Hábitat database contains detailed geospa-

tial information of the blocks, called manzanas, included in the study. The Hábitat

study relies on INEGI’s identification system of blocks, which in most part is standard-

ized across the Agency’s different projects. This makes fairly simple to cross data of

different projects. At the same time, each block is identified to the polygon it belongs

within the project and its corresponding treatment/control status.

The Habitat data contains substantial richness; it is possible to observe the exact

type, amount, and location of each infrastructure upgrade a polygon received and on

which year it occurred (2009, 2010 or 2011). Because the actual investments made in a

given location were endogenous (both to the decisions of the Hábitat engineering team

and to the community-driven selection process) we largely abstract away from this and

analyze the treatment with a simple binary indicator.

Economic census database

The economic census microdata provided by INEGI comprises the events held in 2008,

2013 and 2018. The census has a very high response rate, above 98% of all firms surveyed.

The timing of these censuses is remarkably fortuitous for a study of Hábitat, given that

the first interval allows us to conduct a before-after analysis of the short-term impacts

of the program on the private sector, and the 2018 wave allows us to examine impacts

7 years after the cessation of investment.

The census covers all businesses in Mexico that have a fixed location (including

informal businesses) and belong to the manufacturing, services or construction sectors.

The censuses have a very high response rate (more than 98%), given that firms are
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required by law to respond, and INEGI has the mandate to make individual firm data

confidential.

INEGI uses unique identifiers for each business surveyed. Thus, if a firm appears in

two or more censuses, it is possible to link the data collected and create a panel. That

is, it is possible to follow firms through the censuses and also identify firm created and

destruction.

Another characteristic of the census database is that firms also contain detailed

information regarding their geographical location. Thus, firms can be tracked to the

block they are located within a city. This is crucial, as this geospatial information

makes possible to cross this database with the Hábitat database and identify those

firms contained within Hábitat polygons. The variables used for analysis are: firm

revenue, capital stock, paid workers and wage bill. Additional variables are used to try

to understand mechanisms under the Hábitat program relates to firms’ performance.

We are able to locate 84,119 firms within Hábitat polygons. Given that there are

slightly more control polygons, the majority of businesses are located in such polygons

(roughly 60% of firms). In terms of sectors, the vast majority of businesses belong

to commerce and services (over 90% of total). This is consistent with the sectoral

composition of firms across the country. Within this group, most are grocery stores

(around 25% of total), and stationer’s shops and beauty salons (approx. 4% each).

Manufacturing firms tend to be concentrated in activities related to the production of

food and beverages and varied activities related to construction and housing. Around

3% of firms produce corn tortillas and 1% are bakeries. Ironworks, furnishing and milling

activities businesses comprise close to 1% of the total each.

In terms of size, most of firms located in Hábitat polygons are microbusinesses. The

median of paid workers is 1, which means that the typical firm only ”employs” the owner

of the firm. However, there are some firms that employ up to 50 workers. In line with

the nature of microbusinesses, most firms have rather small yearly revenues (a typical

firm makes US$ 15,600) and limited assets (less than US$ 2,500 for the typical firm).
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