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¢(Fomentan las cooperativas el desarrollo econémico local? Este articulo examina el
caso de México, construyendo un nuevo panel de datos georreferenciados a nivel de
cuadricula de 10 x 10 km para el periodo 2015-2023. A través de mdltiples estrategias
de identificacién, encontramos de manera consistente que la presencia de cooperativas
impulsa el desarrollo local, medido por la intensidad de las luces nocturnas. Un disefio
de estudio de evento muestra ganancias persistentes en el margen extensivo de entre 6
y 8 % dentro de los cuatro afios posteriores a la entrada. Para abordar preocupaciones
de seleccién endégena, implementamos una estrategia de variables instrumentales de
tipo shift-share basada en la presencia previa de cooperativas (endégena) y en choques
de crecimiento sectorial plausiblemente exégenos; los resultados implican que una
cooperativa adicional incrementa la densidad de luces nocturnas en alrededor de 2.7 %.
Evidencia complementaria de los censos vincula a las cooperativas con mayores niveles
de escolaridad, mayor propiedad de activos en los hogares y una reduccién en las
presiones migratorias. Asimismo, documentamos efectos més fuertes en comunidades
indigenas, donde las cooperativas presentan trayectorias de supervivencia mas largas.
Los patrones agregados sugieren que las cooperativas incrementan la especializacién
agricola con ganancias claras de productividad, mientras que los efectos redistributivos
elevan el ingreso disponible local y reducen la pobreza. Estos hallazgos aportan evi-
dencia causal novedosa de que las cooperativas pueden funcionar como motores de un
desarrollo local inclusivo.
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1 | INTRODUCTION

Poverty has a geography—and it is overwhelmingly rural. As of 2023, the global rural
poverty rate stood at 16 percent, compared to just 5 percent in urban areas (World Bank,
2024). Addressing this rural-urban divide is a central challenge for low- and middle-income
countries. Conventional development strategies often rely on large-scale infrastructure
projects or external investments, which can generate substantial gains but also entail high
fiscal costs, long implementation lags, and uneven spatial benefits. These limitations
have motivated a growing search for locally embedded, cost-effective institutions that can
promote inclusive development and complement broader place-based policies.

Cooperative firms represent one such institution. Organized around principles of col-
lective ownership and democratic governance, they are enterprises in which workers are
also owners and decision-makers, sharing in both management responsibilities and the
distribution of profits. As labor-managed firms, cooperatives offer a structural alterna-
tive to conventional capitalist enterprises and are widespread in many low-, middle-, and
high-income settings, often operating in agriculture, fishing, and other community-based
activities.

In theory, they can foster inclusive development by expanding access to credit and
risk-sharing, improving bargaining power in markets, generating local employment, redis-
tributing income, and reinvesting in the communities where they operate. Critics, however,
emphasize potential inefficiencies, limited scale, and mixed evidence on long-term sus-
tainability. Despite their prominence, long history, and normative appeal, there is limited
rigorous evidence on whether and how cooperatives contribute to local development. This
gap leaves open a central question: are cooperatives primarily symbolic alternatives to
capitalism, or can they function as genuine engines of local growth? Moreover, through
what mechanisms might these effects occur, and which characteristics are most critical to
their success?

This paper examines whether and how cooperative firms foster local economic devel-
opment. We focus on Mexico, where poverty is concentrated in rural and Indigenous
communities (CONEVAL, 2019b,a) and where cooperatives are widespread across agricul-
ture, fishing, and other community-based activities. Using newly assembled georeferenced
data and fine-grained measures of economic activity, we assess whether cooperative pres-
ence and growth translate into measurable development gains. We further analyze the
channels through which cooperatives operate and the conditions under which their effects
are strongest, combining multiple quasi-experimental strategies with rich spatial and census
data to provide new causal evidence on their developmental role.

To study the role of cooperatives in local development, we build a balanced panel at
the 10 x 10 km grid-cell level for Mexico between 2015 and 2023. Cooperative presence is
identified from the FIDESUR Directory of Cooperatives and Social Firms, which builds on
INEGI’s DENUE registry and identifies co-ops by legal and commercial designation under
Mexico’s Social and Solidarity Economy Law. After trimming unpopulated areas, the final
sample covers about 12,000 populated cells, 16% of which contained at least one cooperative
during the period.

The data allow us to characterize non-ejido cooperative firms along several dimensions.
Co-ops are geographically widespread but unevenly distributed: most cells host only one,
with higher concentrations in the South-Southeast. They operate across nearly all sectors,
though they are most prevalent in agriculture, livestock, and fishing, where they account
for nearly one-fifth of establishments. Most are micro or small firms with fewer than 50

1

IEjidos are communal landholdings where groups of farmers collectively own and manage land for agricultural
purposes, granted by the government following the Mexican Revolution.
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workers, and survival analysis shows they remain active longer than comparable non-
cooperatives—especially in Indigenous localities where traditions of collective work may
support them.

We measure local development using VIIRS nighttime light intensity per capita, a stan-
dard proxy for economic activity (Henderson et al., 2011, 2012; Donaldson and Storeygard,
2016; Pinkovskiy and Sala-I-Martin, 2016; Michalopoulos and Papaioannou, 2018). We pro-
vide evidence that, in Mexico, nightlights closely track municipal GDP per capita, household
income, and poverty rates, making them a relevant and reliable outcome measure.

We first exploit the panel structure of our data, linking annual variation in cooperative
presence to changes in nightlight intensity per capita across 10 x 10 km grid cells from
2015 to 2023. Exploiting within-cell variation and conditioning on the size distribution
of non-cooperative establishments and controls selected via double-LASSO (Belloni et al.,
2014), we find a robust positive association: in our preferred specification, one additional
cooperative is linked to a 0.6% increase in local nightlight density, suggesting stronger
economic performance in areas with more cooperative activity.

To strengthen identification, we complement the OLS results with two designs exploiting
spatial and temporal variation. First, a border design (BD) focuses on the intensive margin,
comparing treated cells hosting cooperatives with adjacent untreated neighbors; it shows
that one additional cooperative raises nightlight density by about 0.7%. Second, a difference-
in-differences (DiD) with event-study design captures the extensive margin, comparing cells
before and after their first cooperative to not-yet-treated cells. The event-study estimates
show no evidence of differential pre-trends between treated and untreated cells, supporting
the validity of the parallel trends assumption. Following cooperative entry, we observe
persistent post-entry gains of 6-8% within two to four years. Both approaches reinforce the
benchmark findings under stronger identification assumptions.

While consistent across methods, these findings remain vulnerable to endogeneity.
Cooperative presence may correlate with unobserved factors like political mobilization,
social capital, or public investment, and cooperatives may also emerge endogenously in
response to local economic conditions. Hence, the estimates cannot be interpreted as fully
causal.

To address endogeneity concerns, we implement a shift-share instrumental variables
(SSIV) strategy in the many shocks framework of Borusyak et al. (2022, 2025). The instrument
interacts each cell’s pre-period sectoral composition of cooperatives, classified by legal
name in the 2013 DENUE, with growth shocks in non-cooperative medium and large
establishments located in nearby—but non-adjacent—municipalities between 2015 and
2023. This strategy recognizes that exposure weights are endogenous: cooperative entry
often follows agglomeration or “demonstration” dynamics, whereby past successes provide
visible proof of feasibility and organizational know-how, making new formations more
likely in areas with prior cooperative presence (Conte, 1986; Arando et al., 2012; Conte
and Jones, 2015). By contrast, the shocks capture spatially proximate demand-side shifts
in sectoral activity that are plausibly exogenous to cooperative presence. Identification
therefore comes from the quasi-random shifts, net of national sectoral trends and excluding
the focal municipality. This design isolates variation in cooperative growth driven by
external sectoral dynamics rather than local conditions or reverse causality.

We validate this strategy along three dimensions: (i) shocks are strongly predictive of
cooperative presence, (ii) the identifying variation is broad-based, with an effective number
of shocks above 140 (comparable to Autor et al. (2013)), and (iii) balance and orthogonality
tests show no systematic relationship with baseline covariates such as nightlights, infras-
tructure, or demographics. Taken together, these diagnostics support the validity of the
SSIV as a source of plausibly exogenous variation in cooperative activity.
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The SSIV estimates show that cooperative firms have a positive and economically mean-
ingful impact on local development. In our preferred specification—controlling for baseline
exposure to cooperatives, changes in the size distribution of non-cooperative establish-
ments, ejidos, and infrastructure—one additional cooperative firm at the grid-cell level raises
nighttime light intensity per capita by about 2.7% between 2015 and 2023.

We complement these findings with socio-economic indicators from the 2010 and 2020
Population and Housing Census at the locality level. Increases in cooperative presence
are associated with higher mean years of schooling, greater household asset ownership,
and lower overcrowding and unemployment rates. We also find reduced out-migration
pressures, with more residents remaining in the same state. Together, these results corrobo-
rate the nightlight evidence and indicate that cooperative expansion fosters broad-based
improvements in living standards.

We further assess the SSIV results through robustness exercises. Estimates remain stable
when excluding medium and large cooperatives, down-weighting influential sectors such as
fishing, or controlling for infrastructure and firm composition. Balance tests on time-varying
covariates and a zero first-stage test confirm that shocks affect outcomes only through
cooperatives. A decomposition shows that the OLS-IV gap reflects endogeneity rather
than weighting or measurement artifacts. Taken together, these checks, along with the
consistent positive effects across our different research designs under varying identification
assumptions, reinforce a causal interpretation of the results.

The effect of cooperative expansion is consistently positive but varies by context. Impacts
are stronger in cells with greater sectoral diversity, where complementarities with other
activities are higher, and in areas with larger Indigenous or Catholic populations, consistent
with traditions of collective work and external support. Overall, the development potential
of cooperatives depends not only on economic structure but also on local social and cultural
environments.

We interpret cooperative presence as a bundle treatment: cooperatives can simultaneously
expand access to credit and risk-sharing, raise agricultural productivity, and redistribute
income through collective ownership. Lacking firm-level data, we cannot isolate micro-level
channels. Instead, we use aggregate evidence to trace broad pathways linking cooperative
expansion to local development.

Cooperative growth increases the local concentration of economic activity, shifting
resources toward agriculture and away from services. This specialization is accompanied
by clear productivity gains: municipalities with more cooperatives achieve higher yields,
greater production value per hectare, and increased crop diversity. These results highlight
productivity improvements in primary activities as one key channel.

Finally, we find that cooperatives do not directly expand infrastructure. However, they
do raise household income and reduce extreme and multidimensional poverty. These
redistributive effects reinforce our baseline findings from nightlights, suggesting that higher
disposable income and local consumption are another pathway through which cooperatives
foster development.

The main contribution of this paper is to provide rigorous new evidence on how co-
operative firms shape local economic development. Much of the theoretical literature on
cooperatives has emphasized the trade-offs between efficiency and equity under alternative
ownership structures (Ward, 1958; Domar, 1966; Sen, 1966; Bonin, 1977; Putterman, 1980;
Holmstrom, 1982; Kandel and Lazear, 1992; Bonin et al., 1993; Kremer, 1997; Brzustowski
and Caselli, 2024), while empirical research has largely examined firm-level dynamics. This
work compares cooperative and employee-owned firms to conventional enterprises in terms
of productivity, organizational practices, wage dispersion, job stability, and worker welfare
(Craig and Pencavel, 1992; Blasi et al., 1996; Pencavel et al., 2006; Burdin and Dean, 2009,
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2012; Clemente et al., 2012; Fakhfakh et al., 2012; Casaburi and Macchiavello, 2015; Alves
et al., 2016; Burdin, 2016; Magne, 2017; Alves et al., 2022; Caselli et al., 2022), as summarized
in reviews by Pencavel and Craig (1994); Kruse et al. (2010); Pencavel (2013); Jones (2018).

By contrast, little is known about the broader developmental impacts of cooperatives,
especially in low- and middle-income countries. Beyond studies of FairTrade certification
(Dragusanu et al., 2014, 2022), land tenure reforms (Besley and Burgess, 2000; Banerjee et al.,
2002; Montero, 2022), and cooperative traditions in specific historical or cultural settings
(Abramitzky, 2008, 2011), few contributions examine their local economy-wide effects.?
A notable exception is Sukhtankar (2016), who exploits a regression discontinuity design
across command-area borders in India to compare cooperative and private sugar mills,
and finds that privately owned mills generate higher agricultural productivity and farmer
income. These results underscore that ownership structure can significantly shape local
development outcomes.

We contribute to this debate with new evidence from a different context, providing
new causal evidence that cooperatives can foster local development through agricultural
productivity gains and redistribution effects that raise incomes and reduce poverty. In
doing so, we underscore the developmental role of cooperatives beyond niche markets or
institutional reforms, and highlight that the effects of ownership structure may be context-
dependent.

Our second contribution is to the literature on local economic development and place-
based policies (Kline and Moretti, 2014; Neumark and Simpson, 2015). A growing body
of research has documented the transformative effects of transportation, electrification,
and other large-scale infrastructure investments on regional growth and welfare (Dinkel-
man, 2011; Donaldson and Storeygard, 2016; Donaldson, 2018; Asher and Novosad, 2020;
Borusyak and Hull, 2023; Asher et al., 2024; Gertler et al., 2024). While such projects can
generate substantial gains, they typically involve large upfront costs, depend on comple-
mentary private-sector responses, and may produce uneven spatial outcomes (Duranton
and Venables, 2021). Our results suggest that cooperative firms provide a market-oriented
alternative or complement to these policies, expanding the toolkit for fostering inclusive and
sustainable local development. This perspective is particularly relevant for policy debates in
developing countries, where fiscal space is limited and traditional “big push” infrastructure
strategies are often difficult to sustain.

Our third contribution is to the emerging literature on how cultural contexts mediate
economic development outcomes (Nunn, 2019; Ashraf et al., 2020; Lowes and Montero,
2021; McGuirk and Nunn, 2024; Moscona and Seck, 2024; Bau et al., 2025). We show that
cooperative firms exhibit longer survival spells and stronger local development effects in
communities with higher Indigenous presence, including significant reductions in poverty.
This finding suggests that cooperatives may align with traditions of communal labor and
collective governance, making them particularly well-suited as inclusive development
institutions in such settings. More broadly, our results illustrate how locally rooted, market-
based organizations can complement cultural preferences for collective forms of economic
activity, amplifying developmental gains and supporting poverty reduction. These findings
highlight the potential of cooperatives as a culturally appropriate tool for fostering inclusive
development in Indigenous and marginalized communities, where conventional market
mechanisms and top-down interventions often prove less effective.

The rest of the paper is structured as follows. Section 2 provides background on the
history and legal status of cooperative firms in Mexico. Section 3 describes our data sources,

2A small set of papers examines the correlation between cooperatives and development, but none employs
quasi-experimental research designs (Ma and Abdulai, 2017; Coccorese and Shaffer, 2021; Costa et al., 2023;
Costa and Delbono, 2023; Terzo et al., 2024).
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including the identification of cooperatives and the construction of local development
measures. Section 4 outlines the empirical framework and identification strategies used to
estimate the effects of cooperatives on local development. Section 5 presents the main results,
robustness checks, and heterogeneity analysis. Section 6 explores potential mechanisms at
the aggregate level. Finally, Section 7 concludes.

2 | CONTEXT

| Cooperatives and the Global Social and Solidarity Economy.

Cooperative firms are part of the broader Social and Solidarity Economy (SSE)—a form
of economic organization grounded in solidarity, reciprocity, and democratic governance.
Unlike conventional enterprises that prioritize shareholder value, SSE entities are collec-
tively owned and managed, with members often participating in both day-to-day labor and
strategic decision-making (Coraggio, 2015; Utting, 2015). This institutional logic combines
economic viability with equity and community development, distinguishing SSE organi-
zations from both capitalist firms and public institutions. Rooted in nineteenth-century
reformist and socialist thought (Owen, King, Fourier, Mill), the SSE today encompasses coop-
eratives, mutual societies, community enterprises, and associations that combine economic
activity with social objectives.

Despite cross-country variation in legal frameworks, they typically share common
features: one-member—one-vote governance, autonomy from the state, limited profit distri-
bution, and the reinvestment of surpluses into collective goals. Their growing recognition
underscores their policy relevance: in 2023, the United Nations General Assembly adopted
Resolution 77/281, urging member states to promote the SSE as a pathway toward the
Sustainable Development Goals (SDGs), while proclaiming 2025 as the International Year of
Cooperatives (United Nations General Assembly, 2023; International Labour Organization,
2014).

Globally, the SSE plays a significant role in employment and value creation. According
to the World Cooperative Monitor, there are more than 3 million cooperatives worldwide, with
at least 12% of the world’s population participating as members. Cooperatives provide jobs
or work opportunities for roughly 10% of the employed population, while the 300 largest
cooperatives and mutuals together generate over 2.4 trillion USD in annual turnover (Inter-
national Cooperative Alliance and Euricse, 2023; Eum, 2017). Prominent examples include
cooperative enterprises in Emilia Romagna, Italy; banks such as Crédit Agricole in France;
retail groups like REWE in Germany; and agricultural federations such as ZENNOH in
Japan. A particularly emblematic case is the Mondragén Corporation in Spain, a network of
more than 90 cooperatives spanning manufacturing, retail, finance, and education. Together,
these cases demonstrate that cooperative models can scale effectively and compete across
diverse sectors, from finance and agriculture to retail and services.

| Cooperative firms in Mexico.

In Mexico, the SSE has deep historical roots. Some historians trace cooperative practices back
to pre-colonial indigenous traditions of communal labor and resource sharing (de la Fuente,
1944), while forms closer to modern cooperatives emerged in the nineteenth century. From
the mid-1800s, artisans and workers in Mexico City and other urban centers established
production and credit cooperatives, influenced by European socialist thought and local
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reformist movements (Illades, 1996; Bautista Paez, 2022).

The Mexican Revolution and subsequent agrarian reforms expanded the space for
collective organization, though cooperatives occupied an ambivalent position in state
policy. The 1927 Cooperative Law sought to institutionalize them, and by the early 1930s,
Mexico counted nearly 800 cooperatives with more than 30,000 members (Rojas Coria, 1952;
Bautista Paez, 2022). Yet relations with the state were often shaped by corporatist politics.
Some presidents (Obregén) sought to attract cooperatives into political alliances, while
others (Calles) promoted their formalization. Finally, President Cérdenas incorporated
them into broader state-building strategies. Still, within the corporatist structure of the
PRI regime, cooperatives received less attention than labor unions, peasant syndicates,
or agrarian ejidos, which became the privileged channels of state support (Bautista Paez,
2022). Historical accounts highlight both the expansion and the cooptation of cooperatives,
limiting their autonomy. A well-known twentieth-century case was the newspaper Excélsior,
whose cooperative governance ultimately clashed with the PRI regime (Lefero, 2015).

Today, cooperatives are legally recognized and regulated by two main instruments: the
Ley General de Sociedades Cooperativas (LGSC) and the 2012 Ley de la Economia Social y Solidaria
(LESS). The LESS defines the social economy as a set of organizations based on solidarity
and reciprocity, encompassing cooperatives, ¢jidos, communal land associations, and savings
unions. Within this framework, the LESS distinguishes three types of cooperatives: con-
sumption cooperatives that pool member demand, production cooperatives where members
contribute labor or capital to jointly produce goods and services, and savings-and-loan
cooperatives that function as member-owned credit institutions under financial regulation.
All share core features of democratic governance, limited liability, and indivisible reserves,
alongside prerogatives such as tax exemptions on surplus distributions.*

According to INEGI, the social economy contributed 1.6% of Mexico’s GDP in 2018,
with more than three-quarters of value added concentrated in primary activities such
as agriculture and fishing (Instituto Nacional de Estadistica y Geografia (México), 2022).
In employment terms, the sector represented about 4.5% of all remunerated jobs, with
an additional 2.6 million people engaged in unpaid but economically relevant activities,
mostly within communal landholding systems. While cooperatives are widespread, their
distribution is uneven, with stronger presence in southern states and within agriculture,
livestock, and fishing.

Mexico also offers emblematic case studies. Longstanding examples include Caja Pop-
ular Mexicana, the country’s largest savings and credit cooperative, as well as the cement
producer Cruz Azul and the beverage company Pascual, which illustrate the ability of co-
operatives to scale nationally. More recently, a new generation of smaller cooperatives
has emerged in rural and Indigenous regions, where their developmental contributions
are particularly salient. One prominent case is Tosepan Titataniske, founded in the Sierra
Norte of Puebla, which has grown into Mexico’s largest Indigenous cooperative, integrating
more than 35,000 members across multiple productive activities while advancing sustain-
able and solidarity-based development (Herrera and Rojas, 2020; Deutsche Welle, 2020; El
Pais México, 2025). Another example is Capeltic, a cooperative of Tseltal coffee growers in
Chiapas that, in partnership with the Jesuit network, successfully exports to international
markets while combining fair-trade principles with community-driven reinvestment (El

3Notable experiments include the Topolobampo colony in Sinaloa, initiatives inspired by Plotino Rho-
dakanaty, and the 1876 Workers’ Congress, which explicitly debated cooperatives as part of the labor agenda
(Bautista Paez, 2022).

4For instance, many cooperatives are exempt from paying Impuesto sobre la Renta (ISR) <income tax— when they
fall under the regime for non-profit legal entities. See Placencia Alarcén (2022) for a detailed account of the
fiscal conditions under which different types of cooperatives are subject to exemptions or obligations.
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Financiero, 2023). These cases highlight how cooperatives, particularly in marginalized
areas, can generate income, strengthen collective organization, and foster inclusive forms of
development.

3 | DATA AND DESCRIPTIVE STATISTICS

To study the local and heterogeneous impacts of cooperative firms on economic develop-
ment, we compile fine-grained administrative, census, and remotely sensed data for Mexico
and build a balanced panel of 10 x 10 km cells for 2015-2023. This section describes the data
sources and construction of the panel, then presents descriptive evidence on the geography,
sectoral and size composition, and survival of cooperative firms.

3.1 | Datasources

Cooperative Firms. Our primary source for identifying cooperatives is the Directorio Es-
tadistico Nacional de Unidades Econémicas (DENUE), managed by INEGL.° The DENUE is a
statistical directory that enumerates active economic establishments across Mexico. Firms
are legally required to register and update their information, and INEGI maintains the direc-
tory through a combination of administrative records, field verification, and quinquennial
Economic Censuses.

DENUE provides standardized identifiers and georeferenced information on each unit,
including its location, sector of activity (six-digit NAICS), employment-size category, and
legal or commercial name. Updates occur annually for large firms and strategic sectors,
periodically for micro, small, and medium-sized enterprises, and comprehensively every
five years through the Economic Census. Importantly, the DENUE does not record internal
firm dynamics such as revenues, capital, or sales.

The directory’s geographical coverage includes all establishments in urban localities
of 2,500 inhabitants or more, as well as rural localities deemed economically significant
(e.g., industrial parks or mining sites), and it fully covers units in strategic activities such as
mining, construction, transport, finance, and utilities.®

We measure the local presence of cooperative firms using the Fideicomiso para el Desarrollo
Regional del Sur Sureste (FIDESUR) Directory of Cooperatives and Social Firms,” which
compiles establishment-level data from INEGI's DENUE for 2015-2023.

FIDESUR identifies cooperatives within DENUE by matching the legal structure (razdn
social) or commercial name of each unit to entities recognized under the Mexican Social
and Solidarity Economy Law. In practice, this involves flagging firms whose identifiers
contain terms such as “Sociedad Cooperativa” (Cooperative Society) or simply “Cooperativa”
(Cooperative). Broader categories are also included: for instance, “Unidén de Ejidos” (Union
of Ejidos) and “Unién de Comunidades” (Union of Communities) reflect collective land or
community-based ownership, while “Sociedades de Produccién Rural” (Rural Production
Societies) and “Sociedades Cooperativas de Ahorro y Préstamo” (Cooperative Savings and Loan
Societies) capture production- and finance-oriented cooperatives.® We include in our counts

5For details, see INEGI: Metodologia del DENUE.

éEconomic units located in rural areas that are only captured through the rural sample of the Economic Census
are not included in the DENUE. This implies that our analysis primarily reflects the presence of cooperatives
in urban and economically relevant rural localities, potentially underrepresenting small-scale cooperatives in
remote areas. As a result, estimated effects of cooperatives on local development should be interpreted as
lower bounds, since omitted remote cooperatives are more likely to be located in disadvantaged contexts.

"The 2022 directory is available at Directorio de Empresas Sociales.

8 Additional recognized designations include “SC de RL” (Limited Liability Cooperative Society), “SC de RS”


https://www.inegi.org.mx/contenidos/temas/directorio/doc/metodologia.pdf
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FIGURE 1 Spatial distribution of cooperative firms in Mexico, 2015

Notes: Based on FIDESUR’s Directory of Cooperatives and Social Firms. The maps depict the spatial distribu-
tion of cooperative firms across Mexico, excluding ¢jidos, using a 10 x 10 km grid. Thin gray lines indicate
municipal boundaries, while bold black lines represent state borders. White cells denote unpopulated areas,
gray cells indicate areas with no cooperative firms, and colored cells represent the number of cooperative
firms per grid cell.

(Supplemented Liability Cooperative Society), Sociedad de Solidaridad Social (Social Solidarity Society), and
Sociedades Mutualistas (Mutual Societies). Other forms emphasizing collective well-being or mutual aid are
also covered, such as Comunidades, Ejidos, Asociaciones Rurales de Interés Colectivo (ARIC), Uniones de Sociedades
de Produccién Rural, Cajas de Ahorro de Trabajadores, Microindustrias en Solidaridad, SCPP (Sociedad Cooperativa de
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consumption, production, and savings-and-loan cooperatives.

We use the geographic coordinates reported in the DENUE and FIDESUR'’s Directory of
Cooperatives and Social Firms to map the distribution of cooperatives across Mexico and
track their presence between 2015 and 2023. Figure 1 on the preceding page illustrates the
spatial distribution in 2015, excluding ejidos. The analysis is conducted on a uniform grid
of 10 x 10 km cells covering the national territory. White cells correspond to unpopulated
areas, gray cells to populated areas without cooperatives, and colored cells to cooperative
presence, with darker shades indicating higher densities. Municipal boundaries are shown
in thin gray lines and state borders in bold black. Out of more than 12,000 land cells in the
grid, approximately 16% contained at least one cooperative between 2015 and 2023.

Local Economic Development. To measure local economic development, we combine
the spatial distribution of cooperatives with remotely sensed nighttime lights. A large
literature in economics shows that satellite-based luminosity provides a useful proxy for
local economic activity, particularly where official statistics are infrequent or unavailable
(Henderson et al., 2011, 2012; Donaldson and Storeygard, 2016; Pinkovskiy and Sala-I-Martin,
2016; Pinkovskiy, 2017; Michalopoulos and Papaioannou, 2018). Following best practices
(Gibson et al., 2021), we use annual VIIRS data from Elvidge et al. (2021) and aggregate it to
a uniform 10 x 10 km grid covering the Mexican territory. We then combine these data with
gridded population estimates from Lebakula et al. (2024) to construct nightlight intensity
per capita between 2015 and 2023. This measure captures both the scale of local activity and
its relevance relative to population size.

Nighttime lights are not without limitations. As shown by Keola et al. (2015), luminosity
may understate value added in sectors such as agriculture and forestry, where production
does not generate substantial nighttime light. This concern is particularly relevant for
our setting, since cooperatives often operate in these sectors. Nevertheless, we validate
that our measure tracks key indicators of local development at a fine spatial scale. In
Appendix Figure A.1, we show that nightlight intensity per capita is strongly correlated
with municipal GDP per capita (Rossi-Hansberg and Zhang, 2025), with household income
per capita (Lépez-Calva et al., 2022), and negatively with food poverty rates (Lépez-Calva
et al.,, 2022). These patterns support the interpretation of nightlight intensity per capita as a
credible proxy for local economic development in Mexico.

Additional Data. Since the spatial distribution of economic activity reflects both lo-
cational fundamentals (“first nature”) and access to markets or infrastructure (“second
nature”) (Henderson et al., 2018), we complement our cooperative and nightlight measures
with additional geographic, infrastructure, and socio-economic data.

First, to capture broader agglomeration forces, we compute the number of non-cooperative
establishments in each grid cell and year using DENUE, subtracting cooperatives to avoid
double counting. This variable reflects the density of surrounding economic activity. We fur-
ther disaggregate establishments by firm size—micro, small, medium, and large—following
the official Mexican classification.”

Second, we incorporate socio-economic baselines from the 2010 National Population
and Housing Census. INEGI reports the location of more than 32,000 localities nationwide,
which we link to our 10 km grid. Each grid cell is matched to its nearest 2010 locality, and
we restrict the sample to cells within the 75th percentile of the (log) distance to the nearest
locality. This trimming reduces the risk of including grid cells with missing socio-economic
information due to DENUE'’s coverage rules, while ensuring that almost all populated areas
remain represented. From this source, we extract indicators such as population density,
education, and housing quality, among others.

Productores Pesqueros), Uniones de Crédito, Sociedades Financieras Comunitarias, and SOFOM ENR.
9See Estratificacién de empresas micro, pequefias y medianas.


https://www.dof.gob.mx/nota_detalle_popup.php?codigo=4946386
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Third, we merge georeferenced locational fundamentals from INEGI, including elevation,
slope, and long-run climate normals (average temperature, precipitation, and humidity for
1902-2011). We also incorporate land use and vegetation rasters to measure proximity to
water bodies, coastal areas, agricultural land, and forested regions.10

Finally, we add annual data on infrastructure and public goods from INEGI’s National
Road Network (Red Nacional de Caminos, RNC) for 2015-2023.!" This dataset provides
georeferenced information on roads (highways, paved and unpaved roads, trails), as well as
the location of schools, hospitals, ports, airports, and government service buildings. These
variables serve two roles in the analysis: as controls for the determinants of cooperative
location, and as outcomes of interest when studying the potential role of public goods
provision as a mechanism.

Final dataset. We combine all sources into a balanced panel of 10 x 10 km grid cells for
the period 2015-2023, containing our measures of cooperative presence and local economic
development (nightlights).

In constructing the panel, we exclude isolated grid cells located beyond the 75th per-
centile of the distance to the nearest 2010 locality, as well as cells with no resident population
in all years.

Finally, in most specifications, we further restrict the sample by excluding grid cells that
fall within an urban AGEB (Area Geoestadistica Bdsica), the basic statistical unit used by INEGI
to delineate city blocks in urban areas. Because these units correspond to densely populated,
highly formalized settings, we focus instead on non-urban areas where cooperative firms are
more prevalent and where their impact on local development is more plausibly identified.

The resulting dataset covers approximately 12,000 grid cells observed over nine years,
providing a consistent spatial panel to analyze the relationship between cooperative activity
and local development.

3.2 | Descriptive statistics on cooperative firms

In this section, we exploit establishment-level information from the DENUE-FIDESUR
directory to characterize cooperative firms along three dimensions: their geographical
distribution, sectoral composition, and size structure.

Geographical distribution. Even under the most restrictive definition, cooperative firms
are present across the national territory, as shown in Figure 1 on page 9. Their distribution,
however, is highly uneven. Most grid cells with cooperative activity contain only a single
establishment, producing a markedly skewed spatial distribution. The second panel zooms
into the South-Southeast region, where cooperatives are more numerous. The regional
focus underscores the considerable heterogeneity in cooperative density both across states
and within municipalities, highlighting the localized concentration of cooperative activity.

Sectoral composition. Cooperatives operate in nearly all NAICS two-digit sectors. Fig-
ure 2 on the following page displays, for each sector, the pooled share of cooperatives—i.e.,
the ratio of cooperative establishments to all establishments in that sector, pooled across
our analysis years. In most sectors, cooperatives account for less than 1% of establishments.
Three sectors stand out: agriculture, livestock, and fishing (NAICS 11), where cooperatives
represent roughly 18% of establishments; mining (NAICS 21), with about 2.5%; and trans-
portation (NAICS 48), with about 3%. Thus, while cooperatives are present throughout the
economy, their relative importance is concentrated in primary activities and transportation.

Size composition. Most cooperative firms are classified as micro or small enterprises.
Using INEGI's official size classification, we categorize firms by employment and sector

10Gee the INEGI webpage for climate data, 1902-2011 and land use and vegetation maps.
11See the INEGI webpage for National Road Network data.


https://www.inegi.org.mx/app/biblioteca/ficha.html?upc=889463769361
https://www.inegi.org.mx/app/biblioteca/ficha.html?upc=702825007021
https://www.inegi.org.mx/programas/rnc/#mapas
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Agriculture, animal breeding and production, forestry, fishing and hunting (11)

Mining (21)

Electric power generation, and
water and natural gas supply through pipelines to final consumers (22)
Construction (23)

Manufacturing (31)

Manufacturing (32)

Manufacturing (33)

Wholesale trade (43)

Retail trade (46)

Transportation, postal services and warehousing (48)

Transportation, postal services and warehousing (49)

Mass media information (51)

Financial and insurance services (52)

Real estate services and tangible and intangible goods rental and leasing (53)
Professional, scientific and technical services (54)

Head offices (55)

Business support services, waste management and remediation services (56)
Educational services (61)

Health care and social assistance services (62)

Cultural and sporting recreation services and other recreational services (71)
Temporary accommodation services and food and beverage preparation services (72)

Other services, except government activities (81)
Legislative, governmental and justice administration activities, and activities
of and (93)

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
Average share of cooperatives per year

FIGURE 2 Cooperative share by NAICS two-digit sector (pooled across years)

Notes: Based on FIDESUR’s Directory of Cooperatives and Social Firms matched to DENUE. For each NAICS
two-digit sector, the bar shows the pooled share of cooperatives: total cooperative establishments divided
by total establishments in that sector, summed across years in our sample. Sectors are labeled by name and
NAICS code.

(Appendix Figure 2). Across all sectors, as well as within agribusiness, the majority of
cooperatives employ 10 or fewer workers (micro) or between 11 and 50 workers (small). This
size distribution is consistent with the idea that cooperative enterprises remain relatively
small to facilitate member coordination and collective governance.

Survival statistics. Finally, we use the panel structure of DENUE to examine firm
survival. We construct firm-level entry and exit spells by tracking establishments across
years and define an event as exit before the final panel year (2023). We then estimate survival
functions using Kaplan—-Meier (KM) methods.

Panel (a) of Figure 3 on page 31 compares cooperative and non-cooperative firms. At
entry, all establishments have a survival probability of one, but attrition occurs rapidly.
By 2016, cooperative firms already display a higher survival rate than non-cooperatives,
and this advantage persists throughout the sample. After nine years, roughly one third
of establishments remain active, with the survival curve for cooperatives consistently
above that of non-cooperatives. A log-rank test confirms that the difference is statistically
significant.

Panel (b) adds an important geographical dimension by stratifying firms according to
whether they are located in localities with indigenous presence, as classified by the National
Institute of Indigenous Languages (INALI). Two patterns stand out. First, across both
indigenous and non-indigenous localities, cooperatives survive longer than comparable
non-cooperatives. Second, survival probabilities are generally higher in indigenous locali-
ties, with cooperatives located near indigenous communities showing the most persistent
trajectories. It is important to stress that our data do not distinguish between indigenous
and non-indigenous cooperatives; instead, we capture whether a cooperative is located in a
geography with indigenous presence.

These descriptive associations resonate with anthropological accounts that emphasize
an indigenous sense of community and long-standing practices of collective work—such as
tequio, mayordomia, and faena—which may help sustain cooperative enterprises (de la Fuente,
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1944). Consistent with cross-cultural evidence on variation in cooperative behavior (Henrich
et al., 2001), our results suggest that the institutional environment of indigenous localities is
associated with greater durability of cooperative firms.

4 | EMPIRICAL FRAMEWORK

41 | Estimation Strategy

We examine whether cooperative firms foster local economic development using a balanced
panel of 10 x 10 km grid cells covering Mexico from 2015 to 2023. Each cell-year observation
contains information on cooperative firm presence, nightlight intensity per capita (our
outcome), and a rich set of time-varying covariates. This fine-grained structure allows us to
exploit both temporal and spatial variation in cooperative activity.

Our baseline specification is:

Yi(m)t = Xi(m) + Xt + BXi(m)e Y Wim)t + Ei(m)t )

where yY; (m)¢ denotes nightlight intensity per capita in cell i within municipality m at year
t, and X ()¢ is the number of cooperatives in that cell (excluding ejidos). The control vector
Wi (m)t includes the number of non-cooperative economic units, as well as first-nature,
second-nature, and socio-demographic predictors selected via the double-LASSO procedure
(Belloni et al., 2014). We include cell (or municipality) fixed effects o;(,,,) and year effects
at, cluster standard errors at the cell level, and weight by year-cell population.

Equation (1) provides the backbone for three complementary strategies, exploiting
different sources of time and spatial variation:

(i) OLS with two-way fixed effects (TWFE). We first estimate equation (1) directly. We
use within-cell variation over time to relate changes in cooperative presence to changes in
nightlights, conditional on time and location effects and selected controls. While sensitive
to potential unobserved shocks, this approach provides the broadest benchmark estimate
by exploiting all available variation in the panel.

(ii) Border Design (BD). Second, we narrow the comparison to treated cells and their
immediate untreated neighbors. For each cell hosting a cooperative, we construct a buffer
of surrounding cells and compare outcomes within this local neighborhood. This spatial
design, akin to a geographic regression discontinuity (Keele and Titiunik, 2015), relies on
continuity: adjacent cells within the same buffer are assumed to share geography and
background trends, so differences in cooperative presence can be more credibly attributed
to cooperative activity rather than unobserved shocks at broader regional scales.

(iii) Difference-in-Differences (DiD). Third, we study the timing of cooperative expan-
sions. We compare cells that receive their first cooperative to those that do not, before and
after entry. To address issues of staggered and potentially heterogeneous treatment effects
(de Chaisemartin and D’Haultfceuille, 2023; Roth et al., 2023), we use the robust estimator
of Callaway and Sant’Anna (2021). Identification requires conditional parallel trends: in the
absence of treatment, cells with and without new cooperatives would have followed similar
trajectories. Control groups are drawn both across time (never-treated or not-yet treated
cells) and across space (neighboring untreated cells from the border sample).

Identification concerns. While these three approaches rely on different sources of
variation, they do not fully eliminate endogeneity concerns. Reverse causality (cooperatives
choosing faster-growing, or potentially more undeveloped areas), unobserved local shocks
at the 10 km scale, and measurement error may still bias 3. Because no single design rules
these out entirely, we move to a shift-share instrumental variables (SSIV) strategy, which
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provides our main identification framework.

4.2 | Main Identification Strategy: Shift-Share IV (SSIV)

We implement a shift-share design in the many shocks framework (Borusyak et al., 2022,
2025), leveraging numerous sectoral shocks while explicitly allowing exposure weights to
be endogenous. Identification therefore comes from the shifts: as-good-as-random variation
in many sectoral shocks is translated into cell-level treatment variation through fixed,
pre-period exposures.

Specification. We estimate the long-differences equation between 2015 and 2023:

AYi(m) = &m + BAXi(m) + YV AWi(1m) + Ei(m), ()

where A is 2023-2015, y; (1) is nightlights per capita, Ax; ;) the change in cooperative
presence, Aw; () long-difference controls, and o, municipality-specific trends. Long differ-
ences avoid period-by-period construction of shocks, mitigate bias from serially correlated
or lagged shocks, and focus on a single, cumulative change.

Instrument and exposures. Decomposing Ax; (1) = 2_1 AXi(m )k by sector k, the SSIV
takes the form

Zitm) = D Si(m)k km ®3)
k

where s; (1) are exposure weights and gy are shocks, defined below.
Exposure weights.

— 2013
Si(m)k = Xifmyk = 0,
where x%?}%k denotes the pre-period count of legally registered cooperatives in sector k and

municipality m (2013 DENUE). The intuition for using endogenous exposure shares builds
on well-documented patterns of agglomeration and “demonstration effects” in cooperative
development (Conte, 1986; Arando et al., 2012; Conte and Jones, 2015). New cooperatives
are more likely to emerge where potential members can observe nearby successful examples,
reducing informational and organizational barriers. Classic cases include cooperative
clusters in Emilia—Romagna (Italy) and the Basque Country (Spain), where past density
provided both know-how and proof of feasibility. In our setting, baseline cooperative
presence captures this diffusion channel, while identification comes from interacting these
endogenous exposures with plausibly exogenous demand shocks.

Because total exposures Si(,) = > i Si(m)k vary across cells (an incomplete-shares
case), we control for S;(,,,) in both stages so that identification comes from the shocks gixm
rather than from exposure mass (Borusyak et al., 2022, 2025).

Nearby-outside, nationally-demeaned shocks. For sector k and municipality m, let
N (m) be the set of third-degree neighboring municipalities. From DENUE microdata, we
compute growth in non-cooperative, medium/large establishments, Jxm't, > and define the

Nem/ it~ Mem/t—1
max{nk,m/,t 1y

medium and large establishments in sector k and municipality m’ at time t.

12Formally, growth is defined as gy m/+ = where ny ..,/ ¢ is the number of non-cooperative,
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shock as

where g, 3) (m),t is the mean growth rate in NGB (m) and gkt the national sector mean.'3

By construction: (i) the own municipality is excluded; (ii) cooperatives and micro/small
units are excluded (to sharpen demand signals and avoid mechanical correlation with treat-
ment); and (iii) national sector trends are netted out. This nearby-outside, nationally-demeaned
design captures spatially proximate demand shocks while removing the aggregation channel
that invalidates Bartik instruments when exposures are endogenous.

Bridging the gap. At one extreme, the ideal shocks would be randomized sectoral
demand shifts (e.g., random subsidies) or exogenous foreign shocks, such as trade-induced
shifts used by Autor et al. (2013). At the other extreme, Bartik-style instruments (Bartik, 1991)
rely on national industry growth, which embeds endogenous local supply shocks unless
exposure shares are exogenous (Borusyak et al., 2025). Our design lies between these poles:
it exploits local demand variation from nearby-but-not-adjacent municipalities, purges
national means, and excludes cooperatives and micro/small firms. The result is a set of
geographically heterogeneous shocks that are plausibly as-good-as-random and compatible
with the “many exogenous shocks” framework, even when exposures are endogenous.

An intuitive example. Consider the coffee sector. To study exogenous shocks to cooper-
ative presence in coffee, a national growth rate in coffee employment would be invalid: it
reflects aggregated supply and demand factors and embeds the Bartik aggregation prob-
lem. Using own-municipality coffee growth would be worse, since it is mechanically
endogenous to cooperative activity. Our shocks instead use the growth of non-cooperative,
medium/large coffee firms in neighboring municipalities, net of national coffee growth.
These shocks plausibly capture demand-side fluctuations—such as export opportunities
or consumer taste shifts—that predict cooperative expansion through lagged exposure
but affect outcomes only via cooperative entry. This mirrors the formal assumptions in
Appendix B.1: exposure endogeneity is allowed, while orthogonality is required only for
the shocks.

Estimation and inference. Following the concerns raised by Adéao et al. (2019), we
implement Borusyak et al. (2022) shock-level IV: residualize outcomes and treatments by
controls and o, aggregate to (k, m) with exposure weights, and instrument Xy with gim.
Inference uses exposure-robust standard errors clustered by municipality and sector.

42.1 | SSIV validation

We next assess the credibility of the design by testing the two conditions required for
consistency under Proposition : (i) that the shocks are relevant predictors of treatment, and
(ii) that they are plausibly exogenous with respect to baseline outcomes and covariates. We
also document the “many-shocks” requirement by reporting the effective number of shocks.

Relevance. The first condition requires that the constructed shocks predict changes in
cooperative presence, i.e. that (gxm,Axi(m)) # 0. To test this, we regress the change in
cooperative presence between 2015 and 2023 on the shocks defined in Section 4.2, using
the shock-level specification implied by the aggregation theorem of Borusyak et al. (2022).
Observations are weighted by baseline (2013) cooperative counts and we control for the

13Appendix Figure B.1 shows the national mean sectoral growth rates of non-cooperative medium and large
firms, by 4-digit NAICS code between 2015 and 2023.
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total baseline number of cooperatives (to address incomplete shares). Standard errors are
clustered by municipality and sector.

Figure 4 on page 32 shows a clear positive relationship: a one standard-deviation increase
in shocks predicts a 0.09 standard-deviation increase in cooperative entry. This confirms
that the instrument satisfies the relevance condition.

Many-shocks requirement. Assumption (iv) of Proposition requires that no single
shock dominates the instrument. Following Borusyak et al. (2025), Table 1 reports sum-
mary statistics and effective numbers of shocks. With 146 effective shocks at the sector x
municipality level and 30.4 at the municipality level, our design draws on a large set of
quasi-random shocks comparable in richness to Autor et al. (2013). Concentration becomes
an issue only when aggregating across sectors alone (effective shocks = 10.6), reinforcing
the importance of our granular construction. These diagnostics support the many-shocks
condition underlying identification.

TABLE 1 Descriptive statistics for shocks and importance weights

Summary Statistics Counts & Weights
Variation source Mean SD  IQR Observations Effective no. of shocks 95th pct. weight Max weight
Sector x Municipalities  0.001  0.031 0.028 3,462 146.0 0.1% 4.9%
Sector 0.000 0.013 0.012 193 10.6 2.2% 26.5%
Municipalities 0.001 0.023 0.023 1,042 30.4 0.4% 14.4%

Notes: The effective number of shocks equals the inverse Herfindahl index over normalized importance weights: 1/ 5 w2, where wy, are the average
exposure weights for each shock normalized to sum to one. The 95th percentile and maximum report the upper tail of the normalized weight distribution,
indicating potential concentration of influence by a few shocks.

Plausible exogeneity. Conditions (Al) and (A2) in Appendix B.1 require that the
demand component of the shocks, net of national trends, and any remaining proxy noise
are orthogonal to baseline unobservables. To probe this, we conduct covariate balance
tests: regressions of gy, on baseline characteristics (including 2015 nightlight intensity,
infrastructure, demographics, and geography), aggregated to the shock level. We implement
exposure-robust inference, clustering by municipality and sector, and report FDR-adjusted
g-values (Anderson, 2008).

Table 2 on the following page shows that few covariates display moderate correlations,
and none remain significant after FDR correction. As a joint test, we compute the omnibus
statistic of Kerwin et al. (2024). Conventional OLS yields an F-statistic of 0.558 (p=0.987).
To avoid over-rejection, we also implement randomization inference by permuting shocks
within municipality—sector strata: the RI p-value is 0.550, indicating that any imbalance
could plausibly arise by chance (Appendix Figure B.3).

Finally, baseline economic development—proxied by 2015 log nightlights—is uncorre-
lated with the shocks, providing a pre-trend test consistent with the assumption that shocks
are orthogonal to initial outcomes. Together, these diagnostics provide empirical support
for the orthogonality assumptions (A1-A2), showing the plausibility of exogeneity in our
shocks underpinning our identification strategy.

5 | RESULTS

51 | OLS/TWFE

Cooperative presence is positively associated with local economic development. Table 3 on
page 18 reports population-weighted OLS estimates of the association between the number
of cooperative firms and log nighttime lights per capita across finely disaggregated 10 x 10



WO0O0-GOMEZ & WOO-MORA

TABLE 2 Plausible Exogeneity: Balance tests with baseline covariates

Variable Estimate (z-score) Std. Error FDR g-value
NLPC (2015) -0.001 0.003 [0.716]
Roads: principal (2015) -0.016 0.008 [0.268]
Roads: local (2015) -0.045 0.038 [0.376]
Roads: secondary (2015) -0.029 0.040 [0.575]
Transport & mobility infra. (2015) -0.008 0.037 [0.777]
Distance to locality (km) (2015) -0.016 0.031 [0.636]
Distance to large agglom. (2015) 0.004 0.022 [0.777]
Log population (2015) -0.023 0.019 [0.376]
Lang Index -0.115 0.055 [0.268]
Precipitation -0.124 0.058 [0.268]
Temperature 0.086 0.049 [0.283]
Elevation -0.112 0.065 [0.283]
Slope -0.112 0.066 [0.283]
Land use: water 0.154 0.079 [0.268]
Land use: no vegetation -0.001 0.026 [0.819]
Land use: settlements -0.016 0.023 [0.588]
Land use: forest -0.139 0.049 [0.147]
Land use: humid agriculture 0.005 0.009 [0.619]
Land use: rainfed agriculture 0.015 0.015 [0.443]
Land use: irrigated agriculture 0.039 0.046 [0.496]
Land use: shrubland 0.012 0.012 [0.443]
Land use: grassland 0.007 0.018 [0.698]
Land use: jungle -0.015 0.010 [0.295]
Pop. 15-64 (%, 2010) -0.039 0.019 [0.268]
Pop. 65+ (%, 2010) -0.040 0.022 [0.283]
Foreign-born (%, 2010) -0.032 0.020 [0.283]
No primary school (%, 2010) -0.046 0.023 [0.268]
No secondary school (%, 2010) 0.041 0.021 [0.268]
Indigenous hh (%, 2010) 0.053 0.029 [0.283]
Labor force (%, 2010) -0.011 0.012 [0.443]
Without social security (%, 2010) 0.044 0.015 [0.147]
Catholic (%, 2010) -0.041 0.028 [0.323]
No religion (%, 2010) 0.079 0.033 [0.268]
Sex ratio (2010) -0.004 0.007 [0.625]
Avg. people per hh (2010) 0.018 0.019 [0.443]
Schooling years (avg., 2010) -0.046 0.020 [0.268]
Employed (%, 2010) 0.050 0.023 [0.268]
Unemployed (%, 2010) -0.007 0.005 [0.344]

Notes: Entries are standardized coefficients from pairwise regressions of the municipality-sector shock
gk,m on baseline covariates. Standard errors are clustered at municipality and sector levels, with
weights equal to exposure mass. g-values report Anderson (2008) FDR adjusted p-values.
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km grid cells during 2015-2023. This high-resolution setup allows us to exploit within-
unit variation at a very localized level, though the estimates should still be interpreted as
correlations rather than causal effects.

Columns (1)—(2) report specifications that control only for longitude and latitude, with
column (2) restricting the sample to rural grid cells. Column (3) adds year and municipality
fixed effects, while column (4) introduces high-dimensional grid-cell and municipality-by-
year fixed effects. Columns (5)—(6) further control for establishment size and the presence of
ejidos. Notably, the inclusion of grid-cell fixed effects alone accounts for more than 93% of
the total variation in log nighttime lights per capita.

TABLE 3 OLS: Nighttime Lights per Capita and Cooperative Presence

Nighttime lights per capita (log)
@ @) ®) @ ©) (6) @) ®)

No. of Cooperatives (not ejidos)  0.0181 ~ 0.0177  0.0075  0.0054  0.0060  0.0060  0.0063
(0.0047)  (0.0065) (0.0033) (0.0025) (0.0024) (0.0024) (0.0024)

1[Co-op] (dynamic, not ejidos) 0.0649
(0.0203)
Lon & Lat v’ v’ v’
Only rural cells v’ v’ v’ v’ v’ v’ v’
Units size controls v’ v’ v’ v’
D-LASSO v’ v’
No. of Ejidos v’ N v’
Year FE v’
Municipality FE v’
Raster FE v’ v’ v’ v’ v’
Municipality x Year FE v’ v’ v’ v’ v’
Observations 122,517 120,591 120,591 120,591 120,591 120,591 120,591 120,591
Grid cells 13,613 13,399 13,399 13,399 13,399 13,399 13,399 13,399
Adjusted R? 0.0048  0.0038  0.2967  0.9393  0.9394 09394  0.9394  0.9394

Notes: The table reports population-weighted OLS associations between log nightlight intensity per capita (NLPC) and the number of cooperative
firms across 10 x 10 km grid cells, 2015-2023. The main regressor is the number of cooperatives excluding ejidos; in column (8) it is replaced by a
dynamic indicator equal to one from the first year a cooperative appears in the cell onward. Columns (1)-(2) include longitude and latitude;
column (2) restricts the sample to non-urban (rural) cells. Column (3) adds year and municipality fixed effects. Columns (4)-(8) include raster
fixed effects and municipality X year fixed effects. Columns (5)—(8) control for the establishment-size composition (counts of small, medium, and
large non-cooperative units) and absorb fixed effects for total establishment counts. Columns (6)-(8) additionally control for the number of ejidos.
Columns (7)-(8) further augment the specification with controls selected via a double-LASSO procedure from geographic, infrastructure, and
socioeconomic predictors. The time-invariant control is the distance to the nearest high-agglomeration grid cell (pooled across years), while
the time-varying controls include (log) principal roads, (log) local roads, (log) secondary roads, and the number of transport and mobility
infrastructure points at the grid-cell level. Standard errors are clustered at the raster level.

Column (7) presents our most demanding specification, where the association is es-
timated controlling for raster and municipality-by-year fixed effects, establishment-size
composition, ejido counts, and time-varying controls selected via double-LASSO. The results
indicate that the addition of one cooperative firm within a grid cell is associated with a
0.63% increase in nightlight density.

Finally, column (8) replaces the continuous measure with a dynamic indicator of coop-
erative entry, yielding similar estimates. This reinforces the pattern that areas with more
cooperative activity tend to experience higher levels of local development as captured by
nighttime light intensity.

Overall, the findings highlight a robust positive association between cooperative activity
and local development, which persists across increasingly demanding specifications.
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5.2 | Border Design

While the OLS/TWEFE estimates show a positive association between cooperative presence
and our proxy for local economic development, a concern remains that these estimates
compare grid cells that may differ in unobserved ways unrelated to cooperative activity. In
particular, untreated cells located far from cooperatives may not provide an appropriate
counterfactual for those that host cooperative firms.

From this point onwards, we restrict the analysis to the sample of rural grid cells. This
restriction ensures that our comparisons are not confounded by structural differences
between urban and rural areas, and provides a more homogeneous setting in which to
evaluate local spillovers of cooperative activity.

To address the counterfactual concern, we turn to a border design (BD) strategy that
leverages spatial discontinuities in cooperative presence. The idea is to compare grid cells
that lie on either side of the “border” of cooperative presence: cells hosting at least one
cooperative (treated) and their immediately adjacent non-cooperative neighbors (domain
controls). This design ensures that comparisons are drawn across finely matched spatial
units that are geographically proximate, and thus more likely to share similar unobserved
characteristics.

Panel (a) of Figure 5 on page 33 illustrates the identification strategy. Colored cells
indicate grid cells hosting at least one cooperative in 2015, with intensity bins reflecting the
number of cooperatives. The black polygons delineate “domains” (or “buffers”), i.e., sets
of neighboring cells grouped around an anchor treated cell. Control cells are drawn from
the same domains, providing local counterfactuals. The identifying assumption is one of
spatial continuity: absent cooperative presence, treated and domain-control cells would have
followed parallel trends in local economic development.

Formally, we estimate regressions of nightlight density on cooperative presence re-
stricting the sample to treated and domain-control cells. The first specification exploits
within-cell variation in cooperative presence and nightlight density, conditioning on cell
and municipality-by-year fixed effects. The second specification adds domain-by-year fixed
effects, thereby comparing changes in cooperative activity and outcomes only among cells
that belong to the same domain in the same year. This ensures that comparisons are not
only spatially local but also contemporaneous within each cluster.

Panel (b) of Figure 5 on page 33 reports the results. Both specifications yield positive and
statistically significant effects, consistent with the OLS/TWFE estimates but now under a
more credible identification strategy. The magnitude of the estimated effects remains stable
when moving from the baseline border design to the specification with buffer-by-year fixed
effects: one extra cooperative firm is associated with a 0.72% increase in nightlight density.
Provided that unobserved characteristics vary smoothly within domains and there is no
selection into treatment across the border, the BD coefficients can be interpreted as causal
effects of cooperative presence on local development.

5.3 | DiD/Event study

While our BD estimates provide evidence of a positive association between cooperative
presence and local development, they rely on a continuity assumption that may be violated
if unobserved spatial characteristics differ sharply across borders. Moreover, the BD design
captures effects along the intensive margin (changes in the number of cooperatives), whereas
we are also interested in the extensive margin—the effect of cooperative entry into previously
untreated cells.

To investigate this, we exploit the panel structure of our data and implement a Difference-
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in-Differences (DiD) design. The key identifying assumption is that of parallel trends: in the
absence of cooperative entry, grid cells that eventually receive their first cooperative would
have experienced similar trends (though not necessarily levels) in local development as those
that remain untreated. Column (8) of Table 3 on page 18 already suggested that cooperative
entry is positively associated with nightlight density. However, that specification does
not provide a test of the parallel trends assumption and, because of staggered treatment
adoption, risks making inappropriate comparisons across already-treated, not-yet-treated,
and never-treated cells (Goodman-Bacon, 2021; de Chaisemartin and D’Haultfceuille, 2023;
Roth et al., 2023).

Appendix Figure C.1 shows the timing of cooperative entry. While the majority of
cells remain untreated throughout the period, a substantial number experience new entries
between 2015 and 2023, generating the variation needed to identify dynamic effects.

We therefore estimate an event-study design using the Callaway and Sant’Anna (2021)
estimator, which is robust to treatment effect heterogeneity and staggered adoption. This
estimator recovers cohort-specific effects and averages them into dynamic treatment effects,
while restricting comparisons to treated units and not-yet-treated controls, thus avoiding
forbidden comparisons. To sharpen identification, we drop the 2015 cohort (which is always
treated) and exclude never-treated cells, relying exclusively on not-yet-treated cells as the
control group to make the parallel trends assumption more credible.

Figure 6 on page 34 reports the event-study estimates. Panel (a) presents results for the
full sample. The pre-treatment coefficients are close to zero and statistically indistinguishable
from it, lending support to the parallel trends assumption. After cooperative entry, we
observe statistically significant and increasing effects: cooperative presence is associated
with sustained growth in nightlight density.

Panel (b) replicates the analysis using the BD subsample of treated cells and their
neighboring controls, thereby strengthening spatial comparability. In this more restrictive
design, the estimates are somewhat more precise, the pre-treatment dynamics remain flat,
and the post-entry effects are of comparable magnitude: two to four years after the arrival
of at least one cooperative firm, nightlight density is higher by approximately 6.4% to 8.2%.

Taken together, the DiD event-study results corroborate the OLS/TWFE and BD findings:
cooperative entry is followed by persistent increases in local economic development, as
proxied by nightlight density.

54 | SSIV Results

Our three strategies—OLS/TWEFE, the border design, and difference-in-differences—all
pointed to a positive relationship between cooperative presence and local development. Yet,
as discussed earlier, the causal interpretation of these estimates depends on assumptions
that may not hold if cooperatives endogenously select into more dynamic cells. To address
this concern, we turn to the shift-share IV (SSIV) design, which, as outlined in Section 4.2,
leverages plausibly exogenous sectoral shocks from nearby municipalities to instrument for
local cooperative growth.

The SSIV estimator identifies 3 in (2) by exploiting as-good-as-random variation in
shocks gy, interacted with predetermined cooperative exposures s;y 2013. Unlike Bartik-
style instruments, this approach does not rely on exposure exogeneity: our identification
comes entirely from the shocks, which are constructed to be orthogonal to local unobserv-
ables by (i) excluding own municipalities, (ii) excluding cooperatives and micro/small units,
and (iii) demeaning national sector-year trends. The validity of the design rests on the
conditions laid out in Proposition : relevance, many-shocks, and orthogonality of shocks.
Section 4.2.1 provided empirical support for these conditions.
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TABLE 4 Shift-Share IV: Effect of A Co-ops on A Nighttime Lights per Capita

A Nighttime lights per capita (log)
) @ ®) 4) ) (6)

A Co-ops 0.0155 0.0266  0.0285 0.0286  0.0275
(0.0073) (0.0114) (0.0114) (0.0114) (0.0124)
A Co-ops (Micro and Small) 0.0245
(0.0075)

Shock level v’ v’ v’ v’ v’ v’
Lon & Lat v’ v’ v’ v’ v’ v’
Municipal FE v’ v’ v’ v’ v’ v’
Incomplete shares (S;) v’ v’ v’ v’ v’
Units size controls (A) v’ v’ v’ v’
No. of Ejidos (A) v’ v’ N
Roads/Transport (A) v’ v’
Observations 3,462 3,462 3,462 3,462 3,462 3,462
F-test (1st stage) 104.2 50.52 82.89 83.15 83.11 40.60

Notes: The table reports shift-share IV (SSIV) estimates of the effect of changes in cooperative presence on changes
in (log) nighttime lights per capita at the grid-cell level between 2015 and 2023. The endogenous regressor is
the change in the number of cooperatives, and the instrument is constructed as z; = } i Six,2013 k,m, Where
Six,2013 are baseline (2013) cooperative shares at the 4-digit sector level and §y ., are sectoral shocks computed
as third-degree neighboring municipality growth net of national sector-by-year averages. All specifications are
estimated in first differences, weighted by total exposure (sr), and estimated at the level of sectoral shocks
(Borusyak et al., 2022). All specifications residualize for longitud, latitude, and municipal fixed effects at the grid
cell level before aggregating at the shock level. Column (1) includes only the shift-share instrument. Column (2)
adds the incomplete-share term S; = ) sik 2013 to isolate variation arising from shifts rather than levels. Column
(3) further controls for changes in the size distribution of non-cooperative establishments (small, medium, and
large). Column (4) additionally controls for changes in the number of extitejidos. Columns (5) and (6) augments
the specification with changes in infrastructure measures (principal roads, local roads, secondary roads, and

transport/mobility points). Standard errors are two-way clustered at the municipality and 4-digit sector level.

Reported F-statistics correspond to the first stage on A Co-ops.
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Table 4 on the previous page reports the SSIV estimates. Column (1) presents the
baseline specification, where changes in cooperative presence are instrumented solely with
the shift-share term. Column (2) introduces the incomplete-share correction S;, ensuring
that identification comes from shifts rather than exposure levels. Column (3) adds controls
for the changing size distribution of non-cooperative establishments, Column (4) controls
for changes in the number of ejidos, and Column (5) adds controls for infrastructure changes
(roads and transport facilities). All specifications are estimated at the shock level with
exposure-robust inference.

Across specifications, the effect of cooperative presence on local development is consis-
tently positive and statistically significant. In our most demanding specification (Column 5),
the coefficient implies that one additional cooperative raises nighttime light intensity per
capita by roughly 2.9%. The stability of the point estimates across specifications underscores
that the results are not driven by incomplete-share bias, changes in non-cooperative firm
size composition, or infrastructure confounders.

Taken together, the SSIV results provide a causal interpretation of the relationship
documented in the OLS, border design, and DiD estimates. The identifying variation comes
from sectoral demand shocks in neighboring municipalities—plausibly exogenous shifts that
affect local development only through their impact on cooperative expansion. The validation
exercises in Section 4.2.1 support the underlying assumptions: the shocks are strongly
predictive of cooperative growth (relevance), numerous and not overly concentrated (many-
shocks), and uncorrelated with baseline covariates or pre-trends (plausible exogeneity).
Under these conditions, the SSIV estimates can be interpreted as causal effects of cooperative
entry on local development.

5.5 | Robustness

Our findings demonstrate remarkable consistency across four distinct identification strate-
gies, each relying on different sources of variation and identifying assumptions. Moreover,
the results are coherent across both the extensive margin (cooperative entry) and the in-
tensive margin (changes in the number of cooperatives), with effect magnitudes that align
when accounting for the different scales of variation. This convergence of results across
methodologically diverse approaches provides strong evidence for the robustness of our
central finding that cooperative presence fosters local economic development.

To further validate our main SSIV estimates, we now test their robustness to a range of
additional potential concerns.

Weak instruments. A first concern is that the shift-share instrument may be weak,
raising the risk of biased estimates. Across all specifications, however, the instrument
performs well. The effective first-stage F-statistics (Olea and Pflueger, 2013) reported in the
bottom rows of Table 4 on the preceding page consistently exceed conventional thresholds,
indicating strong instrument relevance. Moreover, since the model is just-identified, the
scope for weak instrument bias is limited (Angrist and Kolesar, 2024).

Medium and Large Cooperatives. Although medium and large cooperatives are rela-
tively few, we test whether our results are sensitive to their exclusion. Column (6) in Table 4
on the previous page, reports estimates based only on micro and small cooperatives. The
results are very similar to those obtained when including all cooperative sizes, indicating
that our findings are not only driven by medium or large cooperative firms.

Alternative local development measures. Another relevant concern is that nightlight
density might not fully capture local development, or that it is not as easily benchmarked as
other standard measures.

To address this concern, we use local development measures at the locality level, a
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geographic non-administrative unit measured by INEGI, in the 2010 and 2020 Census. As
explained in Section 3.1, we match each grid cell with the closest locality and assign the
socio-economic characteristics from 2010 and 2020. We control for whether we match the
same locality and for the distance to the locality.

We then adapt Equation (2) on page 14 to evaluate how changes in cooperatives between
2015 and 2020 affect changes in local development measures between 2010 and 2020. The
results are presented in Table 5.

The estimates show that increases in cooperative presence lead to significant improve-
ments across multiple dimensions of local development. Specifically, we find that coopera-
tive growth is associated with increases in mean years of schooling and household asset
indices, while reducing persons per room (indicating less crowding) and unemployment
rates. We also observe changes in migration patterns, with increases in the share of resi-
dents living in the same state and decreases in the share from other states, suggesting that
cooperative development may reduce out-migration pressures.

Most coefficients are statistically significant after correcting for multiple testing using
FDR g-values (Anderson, 2008). These results complement our nightlight-based findings
and provide additional evidence that cooperative development generates broad-based
improvements in local socio-economic conditions.

TABLE 5 SSIV: Effect of A Co-ops on A Local Development measures

Mean years Avg. number Persons Share without ~ Household Unemployment Share living  Share from
of schooling of children per room health insurance asset index rate in same another
(A SD) per woman (A SD) (A SD) (A SD) (A SD) (A SD) state (ASD) state (A SD)
1) @ ©) @ ©) (6) @ ®
A Co-ops 0.0488 -0.0259 -0.0433 0.0055 0.0261 -0.0260 0.0215 -0.0340
(0.0187) (0.0226) (0.0121) (0.0266) (0.0062) (0.0041) (0.0079) (0.0182)
FDR g-value [0.010] [0.093] [0.001] [0.265] [0.001] [0.001] [0.009] [0.033]
Observations 3,462 3,462 3,462 3,462 3,462 3,462 3,462 3,462
F-test (1st stage) 83.30 83.30 83.30 83.30 83.30 83.30 83.30 83.30

Notes: The table reports shift-share IV (SSIV) estimates of the effect of changes in cooperative presence on changes on local development indicators at the locality level matched
at the grid-cell level between 2010 and 2020. The endogenous regressor is the change in the number of cooperatives between 2015 and 2020, and the instrument is constructed
as zi = )y Sik2013 Ok,m, Where siy 2013 are baseline (2013) cooperative shares at the 4-digit sector level and gy, are sectoral shocks computed as third-degree neighboring
municipality growth net of national sector-by-year averages. All specifications are estimated in first differences, weighted by total exposure (sy), and estimated at the level
of sectoral shocks (Borusyak et al., 2022). All specifications residualize for longitud, latitude, and municipal fixed effects at the grid cell level before aggregating at the shock
level. All specification control for the incomplete-share term S; = )y sik013 to isolate variation arising from shifts rather than levels; for changes in the size distribution of
non-cooperative establishments (small, medium, and large); for changes in the number of ¢jidos; for changes in infrastructure measures (principal roads, local roads, secondary roads,
and transport/mobility points). Standard errors are two-way clustered at the municipality and 4-digit sector level. Reported F-statistics correspond to the first stage on A Co-ops.

Sector influence. An important consideration is whether our results are dispropor-
tionately driven by a handful of industries. This issue is particularly salient given i) we
include different types of cooperatives (consumption, production, and savings-and-loan),
and ii) the diagnostics in Table 1 on page 16, which show that exposure weights are highly
concentrated, with some sectors accounting for nearly one quarter of the total.

To probe this, we first conduct a leave-one-industry-out exercise. As shown in Appendix
Figure C.2, excluding each sector in turn yields stable SSIV estimates: only Fishing (NAICS
1141) generates a negative coefficient, though it is statistically indistinguishable from both
the baseline and zero. This sector’s apparent influence likely reflects its large leverage in the
instrument, as it alone represents about 26.5% of the total weights (Appendix Figure C.3).

To address this directly, we re—estimate the SSIV specification while capping the fishing
sector’s exposure weights at different thresholds: the 99th, 95th, 90th, and 75th percentiles of
its distribution, as well as the Tukey upper whisker. This procedure down-weights extreme
observations, limiting the disproportionate leverage of fishing.

Appendix Figure C.4 shows that across all caps the estimates remain positive, close to the
baseline, and statistically overlapping. Thus, the main SSIV result is not driven by extreme
values within the fishing sector: even after heavily curbing its influence, the cooperative
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effect on local development remains stable. Finally, to further verify that the main results
are not driven by the fishing sector, we replicate the event-study analysis excluding all
cooperatives in fishing. Appendix Figure C.5 shows that the dynamic effects remain positive
and of similar magnitude, confirming that our findings are robust to the exclusion of this
sector.

Sensitivity to the exclusion restriction. A central challenge for our identification strategy
is that the instrument must affect local development solely through cooperative presence.
In our context, this requires that plausibly exogenous shocks—once weighted by lagged
cooperative exposure shares—influence nightlight density only via changes in cooperatives,
and not through other time—varying channels.

While Table 2 on page 17 showed that shocks are orthogonal to baseline covariates, one
might still worry that sectoral growth in nearby medium and large non—cooperative firms
could indirectly spur the creation of other firms or otherwise shape local development.
To address this, Appendix Table C.1 reports balance tests on time-varying outcomes and
covariates.

The results provide no evidence that shocks directly predict changes in (log) nightlight
density between 2015 and 2023. Nor are shocks systematically correlated with changes
in the total number of establishments, by size (large, medium, small, or micro), or with
infrastructure variables such as roads and transport facilities. Consistent with this, Table 4
on page 21 also reports specifications that include these controls directly, with estimates
remaining positive and statistically significant.

We further probe the exclusion restriction using a zero first stage test (van Kippersluis
and Rietveld, 2018). The idea is straightforward: if shocks operate only through cooperatives,
then in subsamples where exposure weights s, are near zero, the first stage (instrument
on cooperatives) should vanish, and so should the reduced form (instrument on nightlight
density).

We implement this test by progressively restricting the sample to the bottom 5-35% of
the exposure distribution and re—estimating both the first stage (1) and reduced form (y).
Appendix Figure C.6 confirms the expected pattern: in subsamples with limited exposure,
both coefficients converge to zero, with confidence intervals overlapping the null.

Taken together, the balance tests and zero first stage test provide complementary ev-
idence in support of the exclusion restriction. Overall, the shocks appear to operate ex-
clusively through cooperative presence, rather than through alternative channels of local
development.

OLS-IV Decomposition. A key issue with our empirical strategy is that the direction of
bias in OLS estimates is a priori ambiguous, making it unclear what our SSIV estimates cap-
ture. If more productive cooperatives self-select into dynamic areas (positive selection), OLS
will be upward biased, while if they locate in poorer or declining areas (negative selection),
OLS will be downward biased. Classical measurement error—for example, overcounting
of cooperatives in the registry—would instead attenuate coefficients toward zero. Because
these forces pull in opposite directions, it is not evident whether OLS should lie above or
below IV. To probe this, we apply the decomposition framework of Ishimaru (2024).

This approach partitions the OLS-IV gap into three components: (i) covariate weight
differences, reflecting that OLS and IV emphasize different subpopulations; (ii) treatment—level
weight differences, capturing differences in the range of treatment intensity emphasized
when effects are nonlinear; and (iii) the marginal effect difference, which captures residual
discrepancies due to endogeneity bias or unobserved treatment heterogeneity. The decom-
position helps identify whether the OLS-1IV gap reflects weighting differences or genuine
endogeneity.

Appendix Figure C.7 shows that covariate and treatment-level differences account for
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only a negligible share of the gap. Instead, nearly all of it (about 96%) is explained by the
marginal effect difference. This indicates that the divergence between OLS and IV cannot
be attributed to weighting artifacts, but is consistent with endogeneity in OLS, even if the
exact source—selection, measurement error, or unobservables—cannot be fully separated.

5.6 | Heterogeneity

We next explore whether the effects of cooperatives on local development vary with baseline
characteristics of grid cells, providing suggestive evidence on the contexts where coopera-
tives may matter more.

TABLE 6 SSIV: Heterogeneous Effects of A Co-ops on A Nighttime Lights per Capita

A Nighttime lights per capita (log)
) @) G @) ©) (6)

A Coops (baseline, Z = 0) 0.0294  0.0276  0.0469  0.0373  0.0219  0.0499
(0.0142) (0.0091) (0.0102) (0.0109) (0.0071) (0.0245)
A Coops x Low population (< mean) 0.4243
(0.3501)
A Coops x Low human capital (< mean) 0.0278
(0.0240)
A Coops x High sector diversity (low HHI) 0.0658
(0.0246)
A Coops x Low tertiary sector share (< mean) 0.1337
(0.1517)
A Coops x High indigenous share (> mean) 0.1248
(0.0322)
A Coops x High Catholic share (> mean) 0.1633
(0.0791)
Observations 3,462 3,462 3,462 3,462 3,462 3,462
F-test (1st stage), A Coops (baseline, Z = 0) 41.71 48.39 40.22 37.89 49.12 58.50
F-test (1st stage), A Coops X ... 9.079 126.1 206.5 11.10 1144 151.7

Notes: Notes: The table reports shift-share IV (SSIV) estimates of the effect of changes in cooperative presence on changes in (log)
nighttime lights per capita at the grid-cell level between 2015 and 2023. The endogenous regressor is the change in the number of
cooperatives, instrumented with z; = Y 1 Sik,2013 Gk, m, where siy 2013 are baseline (2013) cooperative shares at the 4-digit sector level
and gy, m are sectoral shocks computed as third-degree neighboring municipality growth net of national sector-by-year averages. For
the heterogeneity analysis, both the endogenous regressor and the instrument are interacted with baseline indicators (population size,
human capital, sectoral diversity, indigenous share, and Catholic share), and the baseline indicators are included directly as controls. All
specifications are estimated in first differences, weighted by total exposure (sn), and estimated at the level of sectoral shocks (Borusyak
et al., 2022). All specifications residualize for longitud, latitude, and municipal fixed effects at the grid cell level before aggregating at the
shock level. All specification control for the incomplete-share term S; = Yy sii 2013 to isolate variation arising from shifts rather than
levels; for changes in the size distribution of non-cooperative establishments (small, medium, and large); for changes in the number of
ejidos; for changes in infrastructure measures (principal roads, local roads, secondary roads, and transport/mobility points). Standard
errors are two-way clustered at the municipality and 4-digit sector level. Reported F-statistics correspond to the first stage on A Co-ops.

Specifically, we extend our SSIV specification by interacting the change in cooperative
presence and its instrument—sectoral shocks in economic unit growth—with indicators for
baseline population size, human capital, sectoral diversity, and the prevalence of indigenous
or Catholic populations. Each regression also includes the baseline indicator itself as a direct
control, so the interaction terms capture differential effects of cooperative entry across these
dimensions.

Table 6 reports the results. Across specifications, the baseline effect of cooperatives
remains positive and statistically significant. By contrast, interactions with low population,
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low human capital, or low tertiary sector share yield weaker and noisier estimates.

The results suggest stronger effects in areas with higher sectoral diversity (Column (3)),
consistent with the idea that cooperative activity may spur development in contexts with
greater economic complementarities. We also find indicative evidence of stronger effects
in places with larger shares of indigenous or Catholic populations (Columns (5)-(6)). This
pattern resonates with anecdotal accounts of religious orders supporting cooperatives, as
well as with the cooperative traditions in some indigenous communities, echoing recent
evidence on complementarities between cultural factors and policy interventions (Bau et al.,
2025).

6 | MECHANISMS

We now turn to potential mechanisms that may explain why cooperative firms foster local
development. Importantly, this is a bundle treatment: cooperatives can influence development
through multiple microeconomic channels. They may facilitate access to capital, enable risk
pooling, raise firm productivity, increase labor income and consumption, or act as economic
and social buffers in the face of shocks, among other possibilities.

In the absence of detailed firm-level data that would allow us to systematically compare
cooperatives and non—cooperatives across these dimensions, it is difficult to isolate the
dominant channel. Instead, we leverage data at the grid—cell and municipal level to provide
suggestive evidence on the aggregate pathways through which cooperatives contribute to
local development.

| Sectoral structure.

One potential channel through which cooperatives affect local development is by reshaping
the sectoral composition of the economy.

Cooperatives could foster diversification by entering complementary activities, or re-
inforce concentration if they cluster within a few industries. Because sectoral diversity
and the balance across primary, secondary, and tertiary activities are often linked to re-
silience and growth, examining these dynamics helps clarify how cooperatives contribute
to development.

We construct measures of sectoral structure at the grid—cell level between 2013 and
2023 using DENUE microdata. At the 4-digit sector level, we compute the Herfindahl-
Hirschman Index (HHI), a measure of concentration. We also classify establishments into
broad sectors (primary, secondary, and tertiary) using 2—-digit SCIAN codes, and calculate
their respective shares of total establishments. In all cases, cooperatives are excluded from
these measures to avoid mechanical correlations.

We then take changes between 2015 and 2023—in line with our main outcome on night-
light density—and regress each of these indicators on instrumented changes in cooperative
presence. This allows us to assess whether cooperatives are associated with shifts in local
economic structure, such as increased diversification or changes in the relative weight of
primary, secondary, and tertiary activities.

Table 7 on the following page presents the results. We find that increases in cooperative
presence are associated with a rise in the Herfindahl-Hirschman Index. Since the HHI mea-
sures concentration, a higher value indicates less diversification, suggesting that cooperative
growth tends to reinforce activity in a narrower set of industries within a locality.

Turning to sectoral shares, we observe a positive effect on primary activities, little change
in secondary activities, and a decline in tertiary activities. Overall, cooperative presence
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TABLE 7 SSIV: Effect of A Co-ops on Changes in Sectoral Structure (2015-2023)

A HHI (SCIAN-4) A Share primary A Share secondary A Share tertiary

1) (2 3) 4
A Co-ops 0.0192 0.0357 -0.0034 -0.0157
(0.0091) (0.0103) (0.0039) (0.0044)
FDR g-value [0.025] [0.002] [0.108] [0.002]
Observations 3,462 3,462 3,462 3,462
F-test (1st stage) 83.11 83.11 83.11 83.11

Notes: Each column reports a shift—share IV (SSIV) estimate of the effect of changes in cooperative presence on changes
in sectoral composition between 2015 and 2023. Outcomes are: the Herfindahl-Hirschman Index (SCIAN-4) and the
shares of primary, secondary, and tertiary establishments (SCIAN-2). The endogenous regressor is the change in the
number of cooperatives; the instrument is z; = )\ Sik2013 Gk,m, Where siy 2013 are baseline (2013) cooperative counts
by 4-digit sector and Jy ., are sectoral shocks from third-degree neighboring municipalities net of national sector-by-year
means. All specifications are estimated in first differences, weighted by total exposure (sn.), and estimated at the level
of sectoral shocks (Borusyak et al., 2022). All specifications residualize for longitud, latitude, and municipal fixed
effects at the grid cell level before aggregating at the shock level. All specification control for the incomplete-share
term S; = Yy sik2013 to isolate variation arising from shifts rather than levels; for changes in the size distribution
of non-cooperative establishments (small, medium, and large); for changes in the number of ¢jidos; for changes in
infrastructure measures (principal roads, local roads, secondary roads, and transport/mobility points). Standard errors
are two-way clustered at the municipality and 4-digit sector level. Reported F-statistics correspond to the first stage on
A Co-ops.

appears to shift local economies toward primary activities and away from services, while
also concentrating the distribution of establishments across sectors. These results suggest a
potential mechanism through which cooperatives shape local economic structure.

| Infrastructure, Public Goods, and Market Access.

A natural possibility is that cooperative firms foster local development by improving
access to markets and public goods. Better connected areas, with more roads or transport
facilities, could enhance the diffusion of goods and services, reduce costs, and integrate
local economies into broader markets. If cooperatives were able to mobilize or attract such
investments, one would expect to see systematic changes in the provision of infrastructure
where they expand.

To test this, we estimate the effect of changes in cooperative presence on grid—cell level
measures of infrastructure and market access between 2015 and 2023. Specifically, we
examine log changes in the length of main roads, local streets, and secondary roads, as
well as changes in the number of transport and mobility facilities. The results, reported
in Appendix Table D.1, show no systematic relationship between cooperative growth and
improvements in infrastructure provision. The estimated coefficients are small in magnitude
and statistically indistinguishable from zero, consistent with the simple correlations shown
in Appendix Table C.1.

This null finding suggests that while cooperatives appear to shape other aspects of local
economic development, they do not by themselves generate additional infrastructure or
public goods provision. Instead, their positive effects may require complementary top-down
investments in market access, such as those provided by state or municipal governments.
In this sense, cooperatives might contribute to local development through other channels,
but infrastructure provision seems to lie outside their direct scope of influence. g market
access and the positive effects of cooperative firms
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| Agricultural productivity.

If cooperative firms foster specialization into primary activities, then one potential mecha-
nism for their effect on local development is through productivity gains in the agricultural
sector. Since most cooperatives in our setting operate in agriculture and livestock production,
the productivity channel is a natural test case. However, we cannot directly observe intra-
firm dynamics or farm-level productivity. Instead, we rely on municipal-level agricultural
data to proxy for sectoral productivity.

Specifically, we use annual Agricultural and Livestock Production Statistics (SIAP) from
2015 to 2023, which provide detailed information on surface cultivated, harvested output,
rural producer prices, and the value of production by crop and municipality. From these
data, we construct a set of specialization-weighted indicators at the municipality level: (i)
total cultivated surface, (ii) yield per hectare (tons/ha), (iii) production value per hectare
(in real 2020 pesos), (iv) median rural price (pesos/ton, real 2020), and (v) crop diversity
measured by the Shannon index of cultivated area shares. We then take first differences
(2023 minus 2015, in logs where appropriate) to capture medium-run changes in agricultural
productivity.

TABLE 8 SSIV (Municipality-Level): Effect of A Co-ops on A Agricultural Productivity
(2015-2023)

A Cultivated surface AYield A Production value A Median Price A Crop diversity
(log, hectares) per hectare (log) per hectare (log) per hectare (log) (Shannon index)
O 2 3) 4 ®)
A Co-ops 0.001 0.010 0.011 0.0008 0.012
(0.005) (0.002) (0.004) (0.003) (0.003)
FDR g-value [0.495] [0.001] [0.003] [0.495] [0.001]
Observations 4,497 4,497 4,497 4,497 4,497
F-test (1st stage) 56.0 56.0 56.0 56.0 56.0

Notes: The table reports shift-share IV (SSIV) estimates at the municipality level. Outcomes are changes (log differences, 2023 minus 2015) in
specialization-weighted agricultural indicators at municipality m: cultivated surface (hectares), yield (tons/ha), value per hectare (pesos/ha, real
2020), rural price (pesos/ton, real 2020), and Shannon diversity. The endogenous regressor is A Co-ops at the municipality level (2015-2023). The
instrument is constructed as zm = )} Smk,2013 Gk,m, Where sy 2013 are baseline (2013) cooperative exposure shares at 4-digit sector k, and gi,m
are sectoral shocks computed from third-degree neighboring municipalities” growth net of national sector-by-year averages. Estimation follows a
two-stage least squares at the shock level after aggregating municipality data with exposure weights sx 2013 (reported as sy ). All specifications
control for longitude, latitude, log(area), and log(population) via residualization in the aggregation step, and include fixed effects for agglomeration
class and state (cve_ent). Controls include the incomplete-share term Sy, = ) Smk 2013, changes in the size distribution of non-cooperative
establishments (small/medium/large), changes in the number of ejidos, and changes in infrastructure (principal roads, local roads, secondary roads,
and transport/mobility points). Standard errors are two-way clustered at the municipality and 4-digit sector level. Reported F-statistics correspond
to the first stage on A Co-ops.

To assess whether cooperatives affect these outcomes, we regress the change in each
agricultural productivity measure on the change in cooperative presence at the municipality
level. As in our baseline analysis, identification relies the same SSIV strategy used at the grid
cell level.'* Estimation is conducted at the shock level, with residualization for longitude,
latitude, area, and population, and fixed effects for agglomeration class and state.

Table 8 reports the results. We find statistically meaningful effects of cooperative presence
on agricultural productivity: municipalities with larger increases in cooperatives between
2015 and 2023 experienced higher yields, higher production value per hectare, and greater

14The instrument is constructed at the municipality level as

Zm = Z Smk,2013 Gk,m,
k

where sk 2013 are baseline (2013) cooperative shares at the 4-digit sector level and gy m are sectoral shocks
defined as growth in neighboring municipalities, net of national sector-by-year trends.
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crop diversity. For instance, an extra cooperative firm between 2015 and 2023 leads to a 1%
increase in yields per hectare. The effects on cultivated surface and rural prices are close to
zero. These findings suggest that cooperatives do not expand the scale of agriculture but
rather contribute to gains in productivity and diversification within existing cultivated land.

| Redistribution: Income and poverty.

Finally, we test whether, consistent with the social economy narrative, cooperative firms act
as a source of local redistribution.

As with agricultural productivity, the lowest level of disaggregation for income and
poverty indicators is the municipality. We therefore aggregate cooperative firms at the
municipal level in 2020 and estimate cross-sectional SSIV regressions of income and poverty
outcomes in levels on the number of cooperative firms, using the same shift-share instru-
ment as before.

Income data come from INEGI’s 2020 income module, while poverty and deprivation
indicators are from CONEVAL. We focus on mean household income per capita (log), as well
as multiple poverty dimensions: multidimensional poverty, income poverty, and extreme
poverty (both multidimensional and income-based), alongside indicators of deprivation (at
least one, and three or more deprivations).

TABLE 9 SSIV (Municipality-Level): Effect of Co-ops on Income and Poverty (2020)

Mean HH Multidim.  Extreme Multidim. Income Extreme Income Atleast 1 3+
income pc (log)  Poverty(pp) Poverty (pp) Poverty (pp) Poverty (pp) deprivation (pp) deprivations (pp)

() 2 ®) (O] ) (6) @)

# Co-ops (2020) 0.002 -0.0010 -0.0007 -0.0010 -0.0009 -0.0005 -0.001
(0.0004) (0.001) (0.0002) (0.001) (0.0008) (0.0005) (0.0002)
FDR g-value [0.001] [0.280] [0.004] [0.280] [0.280] [0.280] [0.001]
Observations 4,697 4,697 4,697 4,697 4,697 4,697 4,697
F-test (1st stage) 44.2 442 44.2 442 44.2 44.2 442

Notes: The table reports shift-share IV (SSIV) estimates at the municipality level. Outcomes are levels in 2020 in income and poverty indicators at municipality m. The endogenous
regressor is the number of Co-ops at the municipality level by 2020. The instrument is constructed as zm = Y_} Smk,2013 Gk,m, Where s 2013 are baseline (2013) cooperative
exposure shares at 4-digit sector k, and gy, are sectoral shocks computed from third-degree neighboring municipalities” growth net of national sector-by-year averages. Estimation
follows a two-stage least squares at the shock level after aggregating municipality data with exposure weights sy 2013 (reported as sy). All specifications control for longitude,
latitude, log(area), and log(population) via residualization in the ion step, and include fixed effects for agglomeration class and state. Controls include the incomplete-share
term Sy = Yy Smk,2013, counts in the size distribution of non-cooperative establishments (small/medium/large), counts in the number of ejidos, and counts in infrastructure
(principal roads, local roads, secondary roads, and transport/mobility points). Standard errors are two-way clustered at the municipality and 4-digit sector level. Reported
F-statistics correspond to the first stage on A Co-ops.

Table 9 shows that municipalities with more cooperative firms in 2020 report signifi-
cantly higher mean household income per capita: each additional cooperative firm increases
average income per capita by roughly 0.2%. This result is consistent with our earlier findings
at the grid-cell level, where cooperative presence raised local development indicators. We
also find that cooperative firms reduce poverty, particularly extreme poverty and multi-
dimensional deprivation. These effects suggest that cooperatives not only raise average
income but also improve outcomes at the bottom of the distribution.

Taken together, the results are consistent with the idea that cooperatives redistribute
locally, whether through higher wages, profit sharing, or other post-market mechanisms
of redistribution, contributing to both higher mean income and reductions in poverty. A
potential link between these improvements and broader local economic activity is that with
higher disposable income, households may increase local consumption, thereby further
stimulating the local economy.
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7 | CONCLUSION

This paper studies whether and how cooperative firms foster local economic development,
focusing on the case of Mexico. Using newly assembled georeferenced and multiple quasi-
experimental strategies, we find consistent evidence that cooperative presence and growth
increase local economic activity, improve human capital and living standards, and reduce
poverty. These effects are particularly pronounced in Indigenous communities, where
cooperatives exhibit longer survival spells and stronger impacts. While the mechanisms are
multifaceted, our results point to two broad pathways: productivity gains in agriculture,
where cooperatives help raise yields and crop diversity, and redistributive effects that
increase household income and reduce deprivation.

These findings suggest that cooperatives can serve as valuable, locally embedded in-
stitutions for promoting inclusive development. By aligning with traditions of collective
organization, cooperatives may complement broader place-based policies and provide
cost-effective alternatives in resource-constrained settings. However, their impacts are not
uniform. The magnitude of development gains might vary with the economic structure
of local markets, the institutional environment, and prevailing social norms. This hetero-
geneity underscores the importance of tailoring cooperative promotion to contexts where
complementarities are strongest, rather than treating them as a one-size-fits-all policy tool.

At the same time, important questions remain. Our aggregate approach highlights broad
pathways but cannot disentangle firm-level mechanisms such as productivity, employment,
profit distribution, or access to credit and capital. Future research that links cooperative-
level outcomes to local development effects will be crucial for understanding when and
why cooperatives succeed. Bridging the gap between firm-level theory and economy-
wide evidence would clarify which mechanisms dominate, deepen our understanding
of cooperative dynamics, and provide clearer guidance for designing effective, context-
sensitive development policies.



WO00-GOMEZ & WOO-MORA 31
Non-Cooperative == Cooperative
1.00
2
= 0.751
el
®
Qo
o
2 0.50
©
a 0.251
0.001
2015 2016 2017 2018 2019 2020 2021 2022 2023
4906362 4906362 3400905 3414128 3437947 2759056 2765019 2753575 2753446
COOperatiVe 19699 19699 18466 18546 18552 14766 13965 13901 13929
2015 2016 2017 2018 2019 2020 2021 2022 2023
(a) Cooperative vs. non-cooperative firms
Non-Coop, Non-Ind Non-Coop, Ind == Coop, Non-Ind == Coop, Ind
1.00
2
= 0.751
Q
®©
o
o
2 0.50
g '
2 - 1
U:) 0.251
0.00 1
2015 2016 2017 2018 2019 2020 2021 2022 2023
3331521 3331521 2312346 2322976 2341591 1786656 1793085 1785906 1785878
1574841 1574841 1088559 1091152 1096356 972400 971934 967669 967568
COOp NOn-lnd 13763 13763 12781 12829 12835 9104 8732 8717 8737
00p, Ind - 536 5936 5685 5717 5717 5662 5233 5184 5192
2015 2016 2017 2018 2019 2020 2021 2022 2023

(b) By cooperative status and indigenous locality

FIGURE 3 Kaplan-Meier survival estimates for firms, 2015-2023

Notes: Based on the DENUE panel of establishments. Panel (a) plots KM survival functions for cooperative
and non-cooperative firms. Panel (b) stratifies by cooperative status and whether the entry locality is classified
as indigenous (INALI). Survival is defined as continued presence in DENUE up to 2023; exit is disappearance

from the panel before the final year. The marked drop in 2019 reflects an update of official establishment

records following the Economic Census, which introduced adjustments in firm reporting and registration.
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FIGURE 4 First-stage relationship between shocks and changes in cooperative presence.
Notes: The figure plots the correlation between exposure-weighted shocks gy m (standardized) and changes in
cooperatives (standardized) between 2015 and 2023. Dots correspond to binned averages, and the orange line
represents the fitted regression line. Estimates are weighted by 2013 cooperative counts (exposure weights)
and control for the incomplete sum of shares.
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FIGURE 5 Border design strategy and results.

Notes: Panel (a) shows treated cells (colored) that host at least one cooperative in 2015. Colors indicate the
number of cooperatives, while grey cells denote domain controls, i.e., neighboring untreated cells. Thick
black boundaries mark the domains constructed around anchor treated cells. Panel (b) reports point estimates
with 95% confidence intervals. Both specifications mirror the baseline regression reported in column (7) of
Table 3, which controls for raster and municipality-by-year fixed effects, establishment-size composition, ejido
counts, and double-LASSO selected controls. The only difference is that the sample is restricted to treated
and domain-control cells. The second specification further includes buffer-by-year fixed effects, ensuring that
comparisons are drawn only among cells within the same buffer and year.
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FIGURE 6 Event-study estimates of cooperative entry on nightlight density

Notes: Each panel reports dynamic treatment effects from the Callaway and Sant’Anna (2021) estimator,
averaging across treated cohorts and exploiting the staggered timing of first cooperative entry. Effects are
reported relative to the year prior to cooperative entry (t = —1) under the universal base period, with
95% confidence intervals. Panel (a) uses the complete sample of rural grid cells. Panel (b) restricts to the
border—design subsample of treated cells and their domain—control neighbors; in the residualization step it
absorbs domain (buffer) fixed effects in addition to the controls listed below. In both panels, the dependent
variable is first residualized by regressing log nightlight density per capita on establishment—size composition
(counts of small, medium, and large non—cooperative units), ejido counts, and the double-LASSO-selected
geographic, infrastructure, and socio—economic predictors (the same covariate set used in Column (8) of
Table 3 on page 18). We set balance.e = 4 so that only cohorts observed from the baseline (e = 0) through
at least four subsequent periods (e =1, ...,4) are retained, ensuring a consistent set of cohorts across event
times. Estimates are population-weighted, use not—yet-treated cells as the comparison group (never—treated
are excluded), and omit 2015-entry cohorts which are always treated.
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FIGURE A.1 Nightlight intensity per capita and economic development in Mexico

Notes: Each panel presents the binscatter between nightlight intensity per capita and key economic indicators
at the municipal level in Mexico. Panel (a) compares nightlight intensity with local GDP per capita from
Rossi-Hansberg and Zhang (2025) for 2015 to 2021, using municipal and year fixed effects. Panel (b) examines
its correlation with mean household income per capita from Loépez-Calva et al. (2022) for the year 2015 and
include state fixed effects. Panel (c) evaluates its predictive power for food poverty levels from Lopez-Calva
et al. (2022) for the year 2015 and include state fixed effects. All estimates are at the municipal level.
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Cooperatives by business size (Average 2015-2023)
9 years; totals: 149,810 coops across 28,885,439 units

12,061

Large 183

0 2,000 4,000 6,000 8,000 10,000 12,000
Average number of cooperatives per year

FIGURE A.2 Average annual number of cooperative establishments by firm size, 2015-2023

Notes: Based on FIDESUR's Directory of Cooperatives and Social Firms matched to DENUE. Bars report the
time-mean (per year) count of cooperative establishments within each size category over the sample years.
Firm size follows INEGI's official business-size classification (business_size), which is employment-based and
sector-contingent. The subtitle in the plot reports the number of years and pooled totals used to compute the
averages.
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B | EMPIRICAL FRAMEWORK
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FIGURE B.1 Mean sectoral growth rates of non-cooperative medium and large firms, by
4-digit NAICS code (2015-2023)
Notes: Each bar reports the national mean growth rate of non-cooperative, medium and large establishments
by 4-digit NAICS sector, calculated from DENUE microdata for 2015-2023. Growth rates are defined as the
change in the number of establishments relative to the previous period. Sectors are ordered by average growth.
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FIGURE B.2 Illustration of third-degree neighboring municipalities (example: Chilén, Chia-

pas)
Notes: The figure highlights the focal municipality (black outline; Chilén, Chiapas) and its first-, second-, and
third-degree neighbors, overlaid on the 10x 10 km raster used in the analysis. Neighbor rings are computed
on municipal polygons using queen contiguity: ring 1 are contiguous neighbors, ring 2 are neighbors of ring 1
(excluding ring 1 and the focal unit), and ring 3 are neighbors of ring 2 (excluding rings 1-2 and the focal unit).
In our shift construction, shocks for municipality m are measured from third-degree neighbors only (nearby
but outside m), averaging their sectoral establishment growth and netting out national sector—year means.
The map is for illustration; the procedure is applied to all municipalities in Mexico.
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FIGURE B.3 Randomization Inference for Omnibus Balance F-test

Notes: This figure shows the distribution of F-statistics from 1,000 permutations of the shock variable gy m,
randomly shuffled within municipality and five-digit sector strata. The red dashed line marks the observed
F-statistic from the actual regression of shocks on predetermined covariates. The RI p-value corresponds to
the proportion of permuted F-statistics that exceed the observed value, providing a design-consistent test of
joint orthogonality, following Kerwin et al. (2024).
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B.1 | Why our SSIV differs from Bartik (1991) and can be valid

This appendix formalizes why our shift-share IV (SSIV) differs from Bartik-style instru-
ments and why it can be valid under a “many exogenous shifts” design (Borusyak et al.,
2022, 2025). The core idea is that we aim to capture latent exogenous sectoral demand shifts
using growth in non-cooperative, medium/large establishments in nearby-but-not-adjacent
municipalities, after netting out national sector-time means. This construction is designed to
isolate as-good-as-random, spatially heterogeneous demand movements while avoiding
the aggregation channel that undermines the exogeneity of classical Bartik (1991) and Card
(2009) instruments (see Borusyak et al., 2025, App. A.11-A.12).

B.1.1 | Setup and notation

Let i index 10x10 km cells, m municipalities, k four-digit sectors, and consider long differ-
ences between 2015 and 2023. The outcome is

Ayp = BAX + ui, A=) Axgy, (4)

where Ax; is the change in cooperative presence in cell i and u; collects all remaining shocks
(including measurement error), after conditioning on controls and municipality trends in
the main text.

Baseline exposures are

2013 _
Sik =Xk~ = 0, = Z Siks
k

i.e., counts of legally registered cooperatives by sector in 2013. Using counts generates
“incomplete shares” (S varies across i), which we handle by controlling for S; in first-stage
and reduced-form equations (Borusyak et al., 2025).

Latent shocks and observed shocks.
Let 0y r+ denote a latent sectoral demand shock for sector k in region r at time t. We partition the
country into disjoint regions {r} (e.g., municipality clusters); each municipality m belongs
to r(m). We assume that 5y, is mean-independent of baseline exposures and potential
outcomes after controls (defined below).

Our observed (constructed) shock for a pair (k, m) is the time-averaged, neighbor-based
deviation from national sector means:

1 2023

gkmz? Z (gkN t_gkt>
1
T

5 (ima i) + 15 (oo n). ®

latent demand component proxy noise

where (+) denotes simple averages over the third-degree neighbor set NGB (m), (*) denotes
national sector means, and vy collects non-demand components of sectoral growth (e.g.,
local labor supply, reclassification, measurement error) for non-cooperative, medium/large
firms. Excluding own municipality, excluding cooperative and micro/small units, and
netting out gy are the three design choices that distinguish our shocks from Bartik-style
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national averages.

Instrument.

The SSIV is

zZi = Zsik Jkm(i)- (6)
K

Following Borusyak et al. (2022), the cell-level SSIV is numerically equivalent to a shock-level
IV where outcomes, treatments, and controls are aggregated with exposure weights.

B.1.2 | Bartik vs. our shocks: the aggregation channel

Let Ey+ denote (endogenous) local employment growth in sector k and municipality m at
time t. A Bartik shift uses national averages:

Bartik =
g = Y Wimt Exemt = Skt + ) Wkmt Vkmt, @)
m

m

with weights wym+ (e.g., employment shares). When industries are regionally concentrated
or when local supply shocks vt covary across places, the second term transmits local
endogeneity into the national shift. As shown in Borusyak et al. (2025, App. A.11), the
resulting confounder is an exposure-weighted average of local errors, so validity requires
not only exogenous shifts but also exogenous shares.

By contrast, our gxm in (5) is local and differenced from the national mean, cutting the
aggregation channel from (7): it loads on neighbor-region demand movements relative
to national sector conditions and excludes own-municipality components that could be
mechanically correlated with u;.

B.1.3 | Exogeneity condition in the many-shocks design

Define exposure masses by shock cell: Sxm = ;.11 (1)=m Sik- The exposure-weighted error
associated with shock (k, m) is

1
Uem = =— ) SikWi ®)
Skm itm(i)=m

As in Borusyak et al. (2022), the SSIV exclusion restriction is equivalent to
(gkm, Ukm) =0 for all (k, m) in importance, 9)

and identification leverages a Lindeberg-type “many small shocks” condition (importance
weights not overly concentrated) so that small residual correlations average out.

Using the decomposition (5), condition (9) holds if both components are orthogonal to
Ukm:

(A1) Demand exogeneity: (gklN[s) (m) — Sk, akm) =0; (10)

(A2) Proxy-noise orthogonality: (T"k,?\fm (m) — Ok ﬂkm) =0. (11)



WO00-GOMEZ & WOO-MORA 50

Why (10) is plausible in our design.

(i) Spatial separation: excluding own m and using third-degree neighbors makes neighbor
demand shocks independent of u; under limited interference/spillovers beyond second-
degree borders. (ii) National demeaning: subtracting §y+ removes aggregate sector shocks
that could correlate with common components of Ty, . (iii) Long differences: time-averaging
over 2015-2023 weakens incidental serial correlation between shocks and persistent ;.

Why (11) is more plausible than in Bartik.

Proxy noise in gy, arises from non-demand forces in neighbors” non-cooperative, medium/large
sectors. We (a) exclude own m, avoiding mechanical correlation between gy, and Tixm;
(b) exclude cooperative and micro/small units, reducing any channel where cooperative-
specific or micro-firm supply factors directly move the instrument; and (c) net out the
national sector mean, so only local deviations remain. Under weak spatial correlation of
neighbors’ supply shocks with iy, after controls (roads, distances, baseline NLPC, etc.),
the covariance in (11) is near zero."”

B.1.4 | Firststage and exclusion with incomplete shares

Write the first stage in long differences as

Axy = Zsikﬂkm(i) km(i) + &is Tiem > 0, (12)
k

where 7y, maps shocks into cooperative expansions (capturing technological /market
linkages). Because S; varies across i, we follow Borusyak et al. (2025) and control for S;
so that identifying variation in (12) and (4) comes from shifts {gym } rather than exposure
mass. The exclusion restriction is that gy affects Ay; only through Ax;; this is plausible
because shocks are computed outside m, on non-cooperative medium/large firms, and net
of national sector means.

B.1.5 | Comparison result and identification

Let the importance weight of shock (k, m) be wym x Skxm (normalized to sum to one). Un-
der Assumptions (10)-(11), incomplete-share control, and many-shocks (bounded } , ., wim),
we obtain:

propositionSSIV identification under nearby-outside shocks] Suppose (i) {gxm} are
constructed as in (5); (ii) (10) and (11) hold after conditioning on covariates used in the main
text; (iii) the first stage (12) is relevant; and (iv) } ., wim = 0(1). Then the SSIV estimator
using (6) is consistent for 3 in (4) with exposure-robust (shock-level) inference (Borusyak
etal., 2022).

Sketch By shock-level equivalence, the SSIV estimand is

ka Wim (gkmr 11an)
ka Wim (gkm/ ka)

pSSIV _ 2 wm Wkm (9kms Tkm)

= = =B +
ka Wim (Grem, Xkem)

By (9), the numerator bias term is zero. Many-shocks ensures the sample analog converges
to this population ratio with valid exposure-robust standard errors.

151 Bartik, proxy noise is a national average of local supply shocks and generically correlates with exposure-
weighted local errors when industries are geographically concentrated; see Borusyak et al. (2025, App. A.11).
Our neighbor-demeaned construction eliminates this national aggregation pathway.
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B.1.6 | Why leave-one-out (LOO) is not the point here

LOO Bartik replaces gy by a national average that drops the unit of observation (Autor
and Duggan, 2003). LOO mitigates mechanical correlation but, as stressed by Borusyak et al.
(2025, App. A.12), does not generally solve endogeneity when shares are correlated with
errors. Our strategy is different: we do not pool to a national shift at all; instead, we form
neighbor-demeaned, non-cooperative, medium/large shocks gym, which removes the national
aggregation pathway and targets local demand variation that is plausibly orthogonal to

Ukm-

B.1.7 | Testable implications and diagnostics

The above conditions imply: (i) strong first stage at the (k, m) level when weighting by Sy ;
(i) many-shocks diagnostics (high effective number of shocks; limited weight concentration);
and (iii) balance of gy, with pre-treatment covariates using exposure-robust inference. Our
empirical Section 4.2.1 reports exactly these diagnostics, consistent with Assumptions (10)-
(11).
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C | RESULTS

Timing of cooperative firm entry
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FIGURE C.1 Timing of cooperative firm entry across grid cells

2021

2022 2023

Notes: The figure shows the staggered adoption of cooperatives across 10 x 10 km rural grid cells during 2015-2023. Yellow areas denote
cells that have not yet received a cooperative, while teal areas denote cells that experience their first cooperative entry in the given year.
The figure illustrates the distribution of treatment timing used in the Difference-in-Differences event-study design.

TABLE C.1 Balance tests: time-varying covariates

Variable Estimate (z-score) Std. Error FDR g-value
A NLPC 0.006 0.005 [0.327]
A Total units (2015-2023) -0.012 0.021 [0.619]
A Large units (2015-2023) 0.040 0.041 [0.443]
A Medium units (2015-2023) 0.004 0.024 [0.777]
A Small units (2015-2023) 0.022 0.013 [0.283]
A Micro units (2015-2023) -0.014 0.021 [0.619]
A Roads: principal (2015-2023) 0.006 0.005 [0.376]
A Roads: local (2015-2023) 0.024 0.026 [0.443]
A Roads: secondary (2015-2023) -0.015 0.028 [0.625]
A Transport & mobility infra. (2015-2023) -0.015 0.039 [0.698]

Entries are standardized coefficients from pairwise regressions on the sector—-municipality shock, with clustered
SEs at municipality and sector levels and weights equal to exposure mass. g-values report BH-FDR adjusted

p-values.
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FIGURE C.2 Leave-one-industry-out SSIV estimates.
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Notes: Each point reports the estimated effect of cooperative presence on local development when one 4-digit
NAICS sector is excluded from the construction of the shift-share instrument. Horizontal bars denote 95%
confidence intervals. The vertical dashed line marks the baseline SSIV estimate using the full set of industries.
Only the fishing sector yields a negative point estimate, though it is statistically indistinguishable from both

the baseline and zero.
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FIGURE C.3 Industry exposure weights and leave-one-out estimates.

Notes: The horizontal axis reports the share of baseline exposure weights s, accounted for by each sector,
expressed as a proportion of the total across industries. The vertical axis shows the corresponding leave-
one-out SSIV estimate with 95% confidence intervals. The blue horizontal line represents the baseline SSIV
estimate. Credit unions and fishing stand out as sectors with disproportionately large weights (26.5% and
23.0%, respectively), raising concerns that overall results may be sensitive to these industries’ leverage.
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FIGURE C.4 Robustness to reweighting the fishing sector.

Notes: The figure reports SSIV estimates of the effect of cooperatives on local development under different caps
on the exposure weights for the fishing sector (NAICS 1141). The vertical axis plots the estimated coefficient
on cooperative presence, with 95% confidence intervals. The horizontal axis reports the capping rule applied:
baseline (no cap), 99th, 95th, 90th, and 75th percentiles of the weight distribution, and the Tukey upper whisker.
The horizontal blue line marks the baseline estimate. Results show that capping extreme values of the fishing
sector does not materially change the estimated effect.
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FIGURE C.5 Event-study estimates excluding fishing cooperatives.

Notes: The figure reports dynamic treatment effects from the Callaway and Sant’Anna (2021) estimator,
restricting the treatment to the entry of non—fishery cooperatives. Estimates remain robust and closely track
the baseline results in both magnitude and dynamics.
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FIGURE C.6 Zero first stage test

Notes: The plot shows first stage (7r) and reduced form (y) estimates when restricting the sample to grid cells
with low exposure weight sy,. Each point corresponds to a quantile cutoff (5%, 10%, 15%, 20%, 25%, 30%, 35%)
of the exposure distribution. Confidence intervals at 95% level are displayed. In subsamples with very low
exposure, both the first stage and reduced form coefficients converge to zero, consistent with the exclusion
restriction.
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FIGURE C.7 OLS-IV Decomposition of the Cooperative Effect
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Notes: The figure displays the decomposition of the OLS-IV gap following Ishimaru (2024). The total gap
is partitioned into three components: (i) covariate weight difference, (ii) treatment-level weight difference,
and (iii) marginal effect difference. In our application, the decomposition shows that almost the entire gap is
driven by the marginal effect difference, suggesting that endogeneity (or unobserved heterogeneity) is the
primary factor behind the divergence between OLS and IV estimates.
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TABLE D.1 SSIV: Effect of A Co-ops on Changes in Infrastructure and Public Goods (2015-
2023)

Main roads Local streets Secondary roads No. of Transport
(km, Alog) (km, Alog) (km, Alog) infrastructure (A)

1) 2 ®) @)

A Co-ops 0.0124 0.0222 -0.0213 -0.0008
(0.0142) (0.0319) (0.0334) (0.0128)
FDR g-value [0.025] [0.002] [0.108] [0.002]
Observations 3,462 3,462 3,462 3,462
F-test (1st stage), A Co-ops 85.29 85.29 85.29 85.29

Notes: Each column reports a shift-share IV (SSIV) estimate of the effect of changes in cooperative presence on changes
in infrastructure/public goods between 2015 and 2023. Outcomes are log changes in kilometers of main roads, local
streets, and secondary roads, and changes in the count of transport/mobility facilities. The endogenous regressor is
the change in the number of cooperatives; the instrument is z; = >} Sik2013 Jk,m, Where sy 013 are baseline (2013)
cooperative counts by 4-digit sector and §y,, are sectoral shocks from third-degree neighboring municipalities net of
national sector-by-year means. All specifications are estimated in first differences, weighted by total exposure (sn),
and estimated at the level of sectoral shocks Borusyak et al. (2022). All specifications residualize for longitud, latitude,
and municipal fixed effects at the grid cell level before aggregating at the shock level. All specification control for the
incomplete-share term S; = )} sik 2013 to isolate variation arising from shifts rather than levels; for changes in the
size distribution of non-cooperative establishments (small, medium, and large); for changes in the number of ¢jidos;
for changes in infrastructure measures (principal roads, local roads, secondary roads, and transport/mobility points).
Standard errors are two-way clustered at the municipality and 4-digit sector level. Reported F-statistics correspond to
the first stage on A Co-ops.
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