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1 Introduction

A common policy prescription for catch-up development and growth in low- and middle-income
countries (LMICs) is to attract foreign multinational enterprises (MNEs). MNEs often receive
favorable treatment compared to domestic firms, including tax holidays, tariff exemptions, and
streamlined regulations. The most common theoretical justification for departing from policy neu-
trality to favor MNEs is their potential to generate productivity spillovers in the host economy
(Harrison and Rodrı́guez-Clare, 2010). Meanwhile, LMIC economies are characterized by multi-
ple distortions (Hsieh and Klenow, 2009; Atkin and Donaldson, 2022), the severity of which varies
both within and across locations, resulting in allocative inefficiency. Hence, a complete study
of the welfare gains from MNEs in LMICs must account not only for their potential productiv-
ity spillovers but also for their impact on the allocation of resources across differently distorted
establishments and locations. Such a study presents challenges, including the need for credible
measures of distortions, comprehensive data on all establishments (including informal and non-
manufacturing), reduced-form evidence of the reallocative effects of MNEs, and a general equilib-
rium framework to evaluate their aggregate welfare effects. We address these in four steps.

First, we build a unique collection of microdata from Mexico spanning 1994 and 2019, which
includes (i) direct measures of initial establishment-level distortions; (ii) panel data on commuting-
zone (CZ)-level foreign MNE employment, disaggregated by origin country and maquiladora status
(maquila for short); and (iii) panel data on the CZ-level size of the domestic formal and informal
economies. We then describe the four establishment types in our analysis (domestic formal, do-
mestic informal, foreign MNE maquila, and foreign MNE non-maquila) and document the signif-
icant heterogeneity in distortions both within and across CZs in Mexico. Second, we estimate the
effects of changes in the importance of foreign MNE employment within a CZ on the local domestic
economy and the reallocation of resources between formal and informal domestic establishments.
To provide plausibly causal estimates, we employ an instrumental variable (IV) strategy that pre-
dicts the expansion of foreign MNEs in a CZ based on historical spatial clustering by the MNEs’
country of origin. Third, we develop a general equilibrium model with heterogeneous firms that
incorporates the endogenous decision of domestic firms to operate (in)formally, based on their
productivity, and the distortions and opportunities associated with each formality choice in their
location. The model also includes MNEs whose expansions may differentially benefit formal and
informal establishments, for example, through local productivity spillovers and demand linkages.
This model helps us interpret the reduced-form effects on the local domestic economy, and enables
a counterfactual analysis of the welfare effects of foreign MNEs in the absence of the observed ini-
tial distortions. Finally, the fourth step combines the work from previous steps to quantify the wel-
fare gains from foreign MNEs in Mexico and highlight the gains from MNEs’ resource reallocation
across formal and informal establishments, relative to the gains from productivity spillovers.

Mexico provides a particularly well-suited context for this research. Following the imple-
mentation of the North American Free Trade Agreement (NAFTA) in 1994, the country began lib-
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eralizing foreign direct investment (FDI) and trade. Over the subsequent twenty-five years, Mexico
emerged as the tenth-largest recipient of FDI from various origin countries and the twelfth-largest
exporter globally. Meanwhile, like most LMICs, Mexico remains severely afflicted by various dis-
tortions, leading to significant resource misallocation and reduced aggregate productivity (Han-
son, 2010; Hsieh and Klenow, 2014; Levy, 2018; Misch and Saborowski, 2020; Bloom et al., 2025). In
this project, we investigate how the presence of these distortions has affected the gains from foreign
MNEs in Mexico, using a benchmark where potential productivity spillovers are the sole market
failure justifying MNE-favoring policies. To this end, Mexico offers a uniquely valuable opportu-
nity, as it allows us to track all establishments in the economy since 1994, including small informal
establishments outside the manufacturing sector. Despite representing a large share of the over-
all economy in LMICs, these establishments are not captured in the administrative datasets that
have been used to study the impact of MNEs on LMICs thus far. Moreover, several representa-
tive surveys enable us to construct direct measures of establishment-level “taxes” stemming from
the weak rule of law, such as those imposed by crime and corruption. As Atkin and Khandel-
wal (2020) argue, this type of distortions are key to understanding the impact of globalization on
developing countries but are typically either unavailable or challenging to extract from standard
administrative datasets. Last, Mexico serves as a prominent example of an economy that embraced
the maquila model of FDI as an early development strategy and a stepping-stone toward higher
value-added investment.1 Historically, the typical foreign MNE plant in the maquila program im-
ported most of its inputs and did so tariff-free, processed them in a labor-intensive manner, and
then exported the finished goods. Given notable differences between maquila and non-maquila
foreign MNEs, both in terms of the distortions they face and their potential impact on the Mexican
economy, we distinguish between them in our empirical analysis and quantification.

In the first step, we compile a uniquely rich microdata collection that enables a comprehen-
sive study of the effects of foreign MNEs in a distortion-ridden economy. The first of two data
pillars is the Economic Census, which tracks the outcomes of four types of establishments be-
tween 1994 and 2019: domestically-owned establishments, categorized by their choice to operate
formally or informally, and foreign MNEs, distinguished by whether they operate in the maquila
program or not. Establishments are classified as informal if they do not report paying their work-
ers’ legally required social security contributions. Foreign MNEs are establishments with at least
50% foreign ownership. Leveraging this data, we show that in 2019, informal establishments em-
ployed an average of 2.4 workers, compared to 23.6 workers in domestic formal establishments.
While small, informal establishments are in the millions. Since 1994, the share of employment in
informal establishments has risen nationwide from 31.7% to 36.8%, with Southern CZs experienc-
ing informality rates above 80%. We then show that foreign MNEs have grown in importance
since 1994, accounting for almost 10% of employment by 2019, with significant variation in their
employment growth across CZs. Additionally, the composition of foreign MNE employment by

1Even though they are referred to by different names (e.g., export processing zones), incentives to attract foreign MNEs
under the assembly-for-export model are widespread across LMICs.
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country of origin has diversified, moving away from U.S. dominance. Last, maquila foreign MNEs
employ over three times more workers on average than non-maquila MNEs. Despite their greater
size, import and export intensity—traits often linked to higher productivity—maquila MNEs are
less productive than non-maquila MNEs.

The second data pillar is a database we built containing direct measures of initial distor-
tions in Mexico, with data at the CZ and establishment type level (domestic formal or informal,
foreign MNE in the maquila program or not). The first category of distortions in this database
includes taxes and subsidies, which can vary due to either government preferences for policy
non-neutrality, differences in enforcement capacity across CZs or compliance across establishment
types. Specifically, we consider value-added taxes, government subsidies, and output taxes (such
as those faced by exporters) as output distortions, expressing them as a share of sales. Labor al-
locations are distorted by compliance with social security contributions (and other labor costs),
which we express as a share of an establishment’s wage bill. Informal establishments evade la-
bor costs but face a size-dependent probability of being caught and penalized for non-compliance.
The second category of distortions in our database pertains to weak institutions and the rule of
law. We use two establishment-level representative surveys that track the burden of regulation
and bureaucracy, as well as the burden of crime and corruption. These distortions are treated as
output “taxes” and are expressed as a share of sales.

Using this second database, we establish three main facts about the severity of distortions
in Mexico. First, our direct measurement of distortions allows us to document the severity of
each distortion separately. We observe that the ranking of establishment types by the burden of
distortions can be distortion-specific. For instance, informal establishments are the most “taxed”
by crime and corruption; however, as they evade statutory output taxes and social security con-
tributions, they appear as the least distorted in these dimensions. Second, when considering all
distortions together, we observe significant variation in total distortions across CZs for the same
establishment type, even after accounting for differences in establishment size and four-digit in-
dustry. This spatial heterogeneity in distortions underscores the importance of the multi-location
aspect of our theoretical framework. Third and last, informal establishments are the least distorted
on average,2 followed by foreign maquila MNEs. Foreign non-maquila MNEs and domestic for-
mal establishments rank closely as the most distorted establishment types.

In the second step, we examine the local effects of foreign MNEs in Mexico by leveraging
variation in the importance of foreign MNE employment across time and CZs. We evaluate both
their impact on the overall size of the local domestic economy and the reallocation of resources be-
tween formal and informal domestic establishments. This reallocation is of interest for two reasons.
First, as outlined above, formal and informal establishments face distinct distortions, and MNE-
driven reallocations between these establishment types have implications for allocative efficiency.
Second, the unique characteristics of foreign MNEs—such as their skill intensity, product type and

2This finding aligns with Atkin and Donaldson (2022), who find a global pattern of greater distortions in the formal
sector. Busso et al. (2012) show that lower distortions (proxied by lower TFPR, following Hsieh and Klenow, 2009) are
often associated with establishments operating informally and evading payroll taxes in Mexico.

3



quality, and the responsible sourcing standards they impose in their supply chains—suggest that
MNEs may affect the formal and informal sectors differently.

The key explanatory variable measures the change in employment of foreign MNEs in a CZ
between two Economic Censuses, divided by the initial population in that CZ. An OLS estimation
raises two primary concerns: (i) omitted variable bias if there are unobserved factors correlated
with both the future performance of the domestic economy in a CZ and changes in the importance
of foreign MNEs in that CZ (e.g., a new government commitment to invest in productive infras-
tructure); or (ii) attenuation bias if the explanatory variable suffers from measurement error. To
address these concerns with OLS, we use an instrumental variable (IV) approach. Specifically, to
construct an IV for the growth in foreign MNE employment from a particular country of origin in a
CZ, we leverage (i) the historical spatial clustering of foreign MNE employment from that country
of origin; and (ii) the growth of foreign MNE employment from that country of origin in all Mex-
ican CZs except the CZ of interest.3 The final formula for the IV sums across countries of origin to
capture the supply-push component of the foreign MNE employment growth in a CZ. We find this
IV to be a statistically significant predictor of foreign MNE employment growth. The IV satisfies
the exclusion restriction if it affects the outcomes of a specific CZ solely through its impact on the
change in foreign MNE employment in that CZ. To help in this direction, the IV does not capture
CZ-specific changes in market conditions or other factors relevant to firm performance. Moreover,
to alleviate remaining concerns with identification, we also use a rich set of CZ-level controls.

The IV estimates suggest that an increased exposure to foreign MNEs leads to expansion of
the domestic economy. We estimate that one additional foreign MNE worker per capita in a CZ
increases domestic establishment employment by 0.33 workers and sales by about $35,700 (2018
USD) per capita.4 Value-added, assets, and wage bills also increase by around $15,230, $6,230, and
$3,530 per capita (2018 USD), respectively. Additionally, we find that only non-maquila foreign
MNEs have positive effects on the local domestic economy, consistent with their higher produc-
tivity and greater integration into Mexico’s economy. Next, we separately analyze the effects of
increased foreign MNE exposure on the formal and informal segments of the local economy. We
learn that the formal sector is the main beneficiary of the local positive impact of foreign MNEs
and that most of this impact comes from exposure to non-maquila foreign MNEs.

In the third step, we develop the theoretical framework for our general equilibrium analy-
sis. Our model combines insights from the informality literature with recent advances in spatial
economics. It features multiple locations connected by trade and migration linkages and three
establishment types: foreign MNEs (to be further divided in the model quantification into those
participating in the maquila program and those not), domestic formal, and domestic informal.
Domestic establishments in each location are heterogeneous and endogenously decide whether to

3A similar IV was recently used by Setzler and Tintelnot (2021) to study the local effects of foreign MNEs in the United
States. Its rationale mirrors that of a classic IV from the migration literature, which instruments immigrant inflows from
a specific source country to a location by using the historical settlement patterns of immigrants from that source country
and the total number of newly arriving immigrants from that country (Card, 2001).

4This corresponds to an extreme change in the exposure variable of 1. The difference between the 10th and 90th per-
centiles of the exposure variable during the period is 0.07, implying a yearly increase in sales per capita of 120 USD.
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operate in the formal or informal sector based on their individual productivity, the productivity of
their location, distortions they face given their location and formality choice, and general equilib-
rium forces. All establishment types face location- and establishment-type-specific “tax-like” input
and output distortions that affect the allocation of resources. Informal establishments additionally
face a size-dependent distortion.5

In our model, foreign MNEs repatriate their profits abroad and interact with the local econ-
omy through two MNE-specific channels: (i) Local productivity spillovers: MNEs can increase the
productivity of both formal and informal local domestic establishments, albeit to different extents.
These spillovers are modeled as external economies of scale resulting from the local size of MNE
employment. (ii) Input demand linkages: MNEs source inputs exclusively from formal domestic
establishments (reflecting MNEs’ preference for supplier compliance with VAT and labor taxes and
regulations, as in Gadenne et al., 2024; Alfaro-Ureña et al., 2022a). We show that the contribution
of the allocative efficiency margin to the aggregate gains from foreign MNEs hinges on whether
MNEs reallocate workers toward the more distorted segments of the economy. This reallocation
depends on the local productivity spillovers from foreign MNEs and their input demand linkages.

In the fourth and last step, we calibrate and quantify the model. We simulate a productivity
shock to foreign MNEs that aligns, through the lens of the model, with the observed expansion
of MNE employment across CZs in Mexico during the study period. We then calibrate the two
spillovers elasticities to match our plausibly causal reduced-form estimates for the effects of MNE
expansions on total local domestic employment and the reallocation between formal and informal
employment. We calibrate all other elasticities using their estimated values in the literature. We in-
fer an elasticity of formal and informal establishments’ productivity to foreign MNE employment
equal to 0.12 and 0.025, respectively. With the calibrated model in hand, we conduct counterfactual
comparisons of the Mexican economy with and without distortions or spillovers, and quantify the
aggregate welfare changes under these scenarios.

Our quantification implies that the expansions of foreign MNEs increased aggregate wel-
fare in Mexico by 6.3%. In the absence of differential distortions and productivity spillovers, this
effect would have been 4.1%, indicating that differential distortions and spillovers together ac-
count for roughly one-third of the total gains. Existing distortions amplify the welfare effects of
MNE expansions by driving a reallocation of resources toward the formal sector, which is the most
constrained by the burden of distortions. Notably, the presence of distortions contributes slightly
more to the overall amplification of the aggregate welfare gains than spillovers. This effect is par-
ticularly pronounced in locations that did not experience the shock directly, as distortions play a
more significant role in these regions, and workers also reallocate to the formal sector there due to
trade linkages with other CZs. By contrast, spillovers have a more prominent role in CZs directly
affected by the shock, as their effects tend to be more localized.

5The size-dependent distortion represents an additional cost of informality. Its micro-foundation captures the higher
likelihood of detection by authorities as informal establishments grow larger (Ulyssea, 2018).
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Related literature This article builds upon and contributes to three key strands of literature. First,
the longstanding interest in the developmental potential of FDI—primarily through the attraction
of foreign MNE affiliates—has generated an extensive body of (mostly empirical) research evalu-
ating its impacts on recipient LMIC economies (for a comprehensive VoxDev literature review, see
Alviarez et al., 2025).6 Most of this literature has focused on productivity spillovers from foreign
MNEs to domestic firms as the primary market failure justifying policy interventions in favor of
MNEs (Harrison and Rodrı́guez-Clare, 2010).7 More recent exceptions examine instead the effects
of MNEs in economies where inefficiencies stem from product market power (Asturias et al., 2022),
frictions in access to capital (Bau and Matray, 2022), labor market power (Alfaro-Ureña et al., 2021;
Setzler and Tintelnot, 2021; Méndez and Van Patten, 2022) or distortive firm-specific policies (such
as “responsible sourcing” policies by MNEs, as in Alfaro-Ureña et al., 2022a).

We contribute to this body of work in three ways. First, to examine the local and aggregate
effects of foreign MNEs in an economy with distortions, we leverage microdata on nearly all estab-
lishments in a large LMIC economy, Mexico, including informal establishments and those outside
the manufacturing sector.8 To our knowledge, prior research on foreign MNEs has focused ex-
clusively on their effects on formal establishments (often further restricted to the manufacturing
sector), even in contexts where informal or non-manufacturing establishments employ significant
shares of workers.9 Second, we focus on a set of empirically relevant output and input distortions
that are directly observable across establishments and locations in Mexico, rather than inferred
through a model. While this set is not exhaustive, it represents an important first step in studying
the effects of foreign MNEs in economies where, in practice, multiple distortions operate simul-
taneously. Furthermore, the direct measurement of each distortion enables us to identify which
distortions have the greatest impact on the welfare effects of foreign MNEs, making them impor-
tant policy targets. Third, we develop a general equilibrium framework in which foreign MNEs
can affect the welfare of recipient economies through both local productivity spillovers and the re-
allocation of resources across segments of the economy that differ in their initial output and input

6There is a smaller but complementary literature interested in the welfare gains from multinational production, in which
Northern MNEs with superior technologies benefit the Southern countries that receive their affiliates and their accom-
panying technologies (Ramondo and Rodrı́guez-Clare, 2013; Tintelnot, 2017; Arkolakis et al., 2018).

7Prior research has either produced empirical evidence suggestive of productivity spillovers (e.g., Javorcik, 2004; Poole,
2013; Alfaro-Ureña et al., 2022b; Abebe et al., 2022) or assumed them as the driving force behind productivity growth
among domestic firms located near foreign MNEs (Setzler and Tintelnot, 2021). To our knowledge, none of these studies
quantifies the welfare implications of foreign MNEs in a setting with productivity spillovers.

8Prior research on foreign MNEs in Mexico has focused on the link between the maquila sector, the skill-premium and
incentives to acquire education (Feenstra and Hanson, 1997; Verhoogen, 2008; Atkin, 2016). Atkin et al. (2018) find gains
from foreign MNEs in retail, mainly driven by a lower cost of living.

9Sharma and Cardenas (2018) is a notable exception: using state-level panel data from Mexico between 2005 and 2015,
the paper shows that FDI inflows are not associated with changes in employment in the informal sector. McCaig et al.
(2022) find that in Vietnam, a country with high informality, industries most exposed to sudden and large U.S. tariff
reductions experienced faster formal employment growth, driven by the entry of foreign MNE affiliates. This paper
does not specifically examine the relationship between foreign MNE employment growth and informality, nor does it
provide a general equilibrium framework to assess the welfare implications of the foreign MNE employment growth.
Rothenberg et al. (2024) evaluate Indonesia’s Integrated Economic Development Zone (KAPET) program, which offered
tax breaks to firms (not limited to MNEs) operating in designated districts. Using a spatial model with formal and
informal sectors, based on Zárate (2022), the authors show that the program’s overall welfare effects were small.
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distortions (in addition to other neoclassical channels). This framework enables us to highlight the
role of allocative efficiency in the welfare gains, compared to those from productivity spillovers.

Second, both pioneering and more recent work highlights how the effects of international
trade are influenced by the weak institutions, market failures, and firm-level distortions prevalent
in LMICs (for reviews, see Krueger, 1984; Atkin and Khandelwal, 2020; Atkin et al., 2022; Atkin
and Donaldson, 2022). Closest to our work are papers that focus on the distortions associated with
informality, where informal firms pay little or no taxes and do not comply with regulations, par-
ticularly those related to labor.10 On the one hand, papers such as Dix-Carneiro and Kovak (2019),
Blyde et al. (2020), Ulyssea and Ponczek (2022), and Cisneros-Acevedo (2022) show that expo-
sure to foreign competition has increased informality among low-skill workers in Brazil, Mexico,
and Peru, with informality acting as a buffer against unemployment. On the other hand, Aleman-
Castilla (2006) and McCaig and Pavcnik (2018) find that greater access to foreign markets in Mexico
and Vietnam has reallocated workers from informal firms to more productive formal firms.

We differentiate ourselves from this work in three ways. First, we analyze the effects of FDI,
specifically those of foreign MNE affiliates. Trade integration and FDI are distinct forms of glob-
alization, each with unique mechanisms, impacts, and policy implications. Second, while we also
differentiate domestic establishments based on their decision to operate formally or informally, we
go beyond the conventional focus on labor market regulation compliance. Namely, we construct
additional direct measures of distortions that unevenly affect formal and informal establishments,
including those stemming from crime, corruption, and varying compliance with other non-labor
taxes. Third, our paper is related to Dix-Carneiro et al. (2024), whose model features heteroge-
neous firm dynamics and an endogenous (in)formality choice in response to economic changes,
and examines how distortions associated with informality affect the gains from trade. While our
model is static, it incorporates foreign MNEs and their distinctive effects on the domestic economy
(e.g., through productivity spillovers), along with an endogenous (in)formality choice for hetero-
geneous domestic establishments. We can then study how MNEs affect the domestic economy
through the informality margin and how this, in turn, influences the aggregate welfare impact of
MNEs. Moreover, our model adds two important dimensions for a study of the interplay between
foreign MNEs, a distorted recipient economy, and allocative efficiency: (i) location-specific dis-
tortions within a country, where locations are linked through trade and migration flows, and (ii)
uneven output and input distortions across establishments within each location, where establish-
ments are categorized by ownership (domestic or foreign) and formality status.

Third, a vast literature has examined the prevalence of distortions in LMICs and their impli-
cations for firm-level and aggregate TFP (e.g., Hsieh and Klenow, 2009; Hopenhayn, 2014; Baqaee

10Alternatively, Asturias et al. (2019), Arkolakis et al. (2019), and Dhingra and Morrow (2019) study the gains from
trade in settings with variable markups, while Lanteri et al. (2023) examines a setting with capital-reallocation fric-
tions. Berthouy et al. (2021) and Bai et al. (2024) show that in second-best environments, trade can lead to welfare
losses because the income losses from distortions may outweigh the gains from trade; they then use model-inferred
firm-level distortions to provide empirical examples. Zárate (2022) investigates the effects of another form of market
integration—transit improvements—on informality rates in Mexico City, highlighting how infrastructure investments
can drive aggregate economic gains by improving the allocative efficiency of a distorted economy.
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and Farhi, 2020).11 This literature has highlighted Mexico as a country subject to widespread dis-
tortions (e.g., Hanson, 2010; Kehoe and Ruhl, 2010; Hsieh and Klenow, 2014; Hsieh and Olken,
2014; Levy, 2018; Alvarez and Ruane, 2024; Bloom et al., 2025). The standard approach in this
literature is indirect: it assumes a production technology and market structure, then uses data to
infer wedges in the first-order conditions that characterize an efficient allocation. These wedges
are interpreted as reflecting distortions to efficient allocations. However, this approach carries sev-
eral risks, such as those arising from measurement error and model misspecification (Restuccia
and Rogerson, 2017; Bils et al., 2021; Buera et al., 2023). Instead, we use direct measures of various
output and input distortions, which can be linked to policy levers and used to assess the burden of
specific distortions or their combinations. Our approach, however, cannot account for all possible
distortions in Mexico, but only those for which direct measures are available.12

The remainder of the paper is organized as follows. Section 2 describes the data and context
on foreign MNEs and distortions in Mexico. Section 3 presents the empirical evidence on the
effects of increased exposure to foreign MNEs in a commuting zone on the domestic economy.
Section 4 introduces the theoretical framework used to analyze the welfare implications of foreign
MNEs in an economy with distortions, along with the steps taken to map the theory to the data.
Section 5 outlines the model estimation and calibration procedure. Specifically, we consider the
counterfactual welfare change in Mexico between 1994 and 2019 in the absence of foreign MNEs,
as well as the welfare effect of foreign MNEs when all distortions, except for the productivity
spillovers, are assumed away. Section 7 concludes.

2 Data and context

2.1 Establishments in Mexico

Data on establishments in Mexico The primary data source on establishments is the Economic
Census collected by the National Institute of Statistics and Geography (INEGI in Spanish) every
five years since 1994. The Economic Census is an almost complete enumeration of fixed estab-
lishments in Mexico.13 Critically for our analysis, the Economic Census includes establishments
that are not registered or, even if registered, are not compliant with government regulation. Our
baseline definition of an informal establishment labels as informal any establishment that does not
comply with the legal requirement of paying social security contributions for its workers (as in

11In ongoing work, Atkin et al. (2024) combine rich administrative data from Chile with a general equilibrium model of
heterogeneous agents in a distorted economy (building on Baqaee and Farhi, 2020). Their aim is to study the incidence
of distortions across different groups of individuals in Chile (e.g., categorized by income, education or gender).

12Misch and Saborowski (2020) use establishment-level data from the 2013 Economic Census in Mexico and a model-
based approach, as proposed by Hsieh and Klenow (2009), to document significant disparities in resource misallocation
at the state level, even after controlling for the composition of industries across states. The authors then run regressions
at the industry-state level to explain the large variation in resource misallocation, finding compelling evidence that
misallocation increases with observable distortions, such as the prevalence of labor informality, crime, and corruption.

13For manufacturing, commerce and non-financial services, the Economic Census has a reduced coverage in more isolated
rural locations. Businesses that do not have a permanent location and without fixed installations – such as street vendors
– are not covered by the Economic Census (irrespective of their industry).

8



Levy, 2008; Ulyssea, 2020), irrespective of whether the establishment is registered or not.

The Economic Census microdata allows us to build an unbalanced panel of all establish-
ments in Mexico between 1994 and 2019.14 This panel tracks typical balance sheet variables such
as total sales, number of workers, wage bill, value added, and assets (our proxy for capital). The
Economic Census also tracks the establishment-level employment and wage bill by worker type.
In particular, salaried workers are split into administrative workers (who we label high-skill or
white-collar) and operative workers (who we label low-skill or blue-collar).15 We also observe the
municipality of each establishment, which we then map to a commuting zone – abbreviated CZ
hereafter. Mexico will therefore be divided into 455 CZs.16

Last and crucially for this paper, we also observe the establishments with foreign ownership.
We refer to an establishment as a foreign MNE if it is at least 50% foreign-owned in a Census year.
Additionally, we track the country of origin of an establishment’s foreign capital (which is a key
input for our leading instrumental variable). In the rare instances where we observe more than one
country of origin, we keep the country with the largest share of ownership. Appendix A includes
further details on the data, sample build, and summary statistics.

Other data We use the publicly available Population Census microdata from INEGI to build
1990-2020 panel data for the population of each municipality. We divided the population propor-
tionally into five categories: in the labor force, not in the labor force, informal workers, employed,
and unemployed using shares from the National Survey of Occupation and Employment (ENOE)
and its predecessor, the National Survey of Employment (ENE). We also use data from the “In-
tegrated Public Use Microdata Series” (IPUMS) and Comtrade con construct CZ-level controls in
our empirical regressions. Appendix A.3 presents additional details.17

Differences between foreign MNEs and domestic establishments Table A1 presents summary
statistics on the sample of establishments in our analysis, separated into three groups: foreign
MNEs, domestic formal establishments, and domestic informal establishments.18 Table A1 shows
the average establishment characteristics by establishment type at the beginning and end of our
sample period (1994 and 2019). Specifically, we look into the total number of workers and sales.
Across all characteristics, domestic informal establishments perform about an order of magnitude

14The Economic Census gathers data about the previous calendar year. We refer to years by the Economic Census year
(e.g., 1994) but note that the data corresponds to the prior calendar year (e.g., 1993). The Economic Census also records
the industry classification of each establishment. So far, our analysis abstracts from industry classifications.

15Workers are classified as either salaried or non-salaried. The salaried group is further divided into operative workers,
who operate machinery for manufacturing goods, and administrative workers, who perform general office tasks, ac-
counting functions, and executive roles. Non-salaried workers include owners, relatives, active partners, and workers
who do not receive a fixed salary. In addition, this group also includes interns, individuals working for tips, those
engaged in social service, participating in training and development programs, and volunteers.

16We start with the 781 CZs of Blyde et al. (2023). We then join CZs that have zero high or low-skilled formal or informal
workers to the closest neighbor. We end with 455 CZs in our estimation sample.

17We also describe our concordance tables for changing commuting zones and industry classifications across time. Be-
tween 1994 and 2019, Mexico both created new municipalities and merged some municipalities, making it necessary
to create time-consistent CZs. Moreover, the 1994 Economic Census industry classification differs from the NAICS
classification used in the subsequent Censuses.

18The further separation of foreign MNEs into maquila and non-maquila is done in Table A3.
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more poorly than domestic formal establishments, which in turn perform about an order of magni-
tude more poorly than foreign MNEs. For instance, in 2019, the average domestic informal (formal)
establishment employed 2.4 (23.6) workers, while foreign MNEs employed 301.2 workers. While
small, there were almost two million informal establishments in 1994, and the national share of
employment in informal establishments increased from 31.70% to 36.83% (see Table A2). By 2019,
domestic informal establishments account for a non-negligible share of sales (9.61%) and wage bill
(9%). Strikingly, they also employ more than 80% of workers in some CZs in the Southern half of
Mexico (see Figure 1).

Table A2 also shows the importance of foreign MNEs in the economy-wide totals, again in
1994 and 2019. While in 2019, they represent only 0.2% of the number of establishments, they
account for 9.99% of employment, 18.39% of sales, and 25.72% of the wage bill. Moreover, for-
eign MNEs have also grown in importance at the national level between 1994 and 2019. Figure 2
presents the percentage of CZ-level employment in foreign MNEs at the beginning and the end of
our sample. We can also see that while distance to the United States border remains a good predic-
tor of the importance of foreign MNEs in CZ-level employment, between 1994 and 2019, foreign
MNEs have also expanded into Central and Southern Mexico.

Spatial clustering of foreign MNEs by country of origin We now turn our interest to the country
of origin of foreign MNEs in Mexico. Panel (a) in Figure C1 shows the changing composition of for-
eign MNE employment by the country of origin of the foreign capital. We focus on Mexico’s eight
largest investor countries: the United States, Japan, Germany, Netherlands, Great Britain, Canada,
France, and Switzerland (plus the rest of the world labeled “other”). While MNEs from the United
States remain dominant, Mexico has also been able to increasingly diversify the origin countries of
its foreign MNEs. In panel (b) of the same figure, we normalize to 1 the nation-wide employment
in 1994 in establishments owned by Mexico’s eight largest investor countries. Each line reveals
the change since 1994 of foreign MNE employment from these largest investor countries. Most of
the growth in employment in foreign MNEs since 1994 has occurred in establishments owned by
British, German, Canadian, Japanese, and French investors.

Figure C2 showcases the spatial clustering by country of origin of foreign MNEs, measured
as the employment in foreign MNEs from a given origin country in a given CZ as a share of the total
employment in foreign MNEs in that CZ. MNEs from Canada are more likely to favor Northern
Mexico, with particular preferences for Baja California Sur and Coahuila. While MNEs from Japan
rarely targets East, Southeast and Southwest Mexico, MNEs from Western Europe are particularly
well represented in those regions. While MNEs from the United States are prevalent across Mexico,
it is particularly dominant in areas such as the Yucatán Peninsula and Chiapas. We will leverage
this spatial clustering by country of origin in our identification strategy for the effects of foreign
MNEs on the domestic economy.

Maquila vs. non-maquila foreign MNEs The maquila status of a foreign MNE is associated
with duty-free and tariff-free operations. Maquila MNEs tend to take raw materials and assemble,
manufacture, or process them and export the finished products. The separation between maquila
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and non-maquila MNEs is meant to acknowledge both the different tax distortions faced by these
MNEs and the plausibly different effects they trigger on the domestic economy.

Table A4 presents summary statistics separately for foreign MNEs in Mexico in 2019 with
or without income from maquila activities. We learn that while non-maquila MNEs are 81%
of the number of foreign MNE establishments, they only employ 55% of all workers in foreign
MNEs. Relative to non-maquila foreign MNEs, we find that maquila foreign MNEs are, on av-
erage, substantially larger employers (employing, on average, 702 workers compared to 204 in
non-maquilas). Moreover, maquila MNEs use significantly less capital per worker and generate
less sales per worker. Last, maquila MNEs are more import-reliant and export-oriented than non-
maquila MNEs.19

2.2 Distortions in Mexico

One of our key contributions is to build a comprehensive dataset that directly estimates the level
of a broad set of output and input distortions for the initial year (1994) across establishment types
and CZs in Mexico. In particular, we focus on two types of distortions: Those related to taxes and
subsidies and those related to weak institutions and the rule of law (Atkin and Khandelwal, 2020).
The source data for all these distortions is Mexico-specific and draws either from the Economic
Census directly or from national representative surveys.

The first category of distortions we measure stems from taxes and subsidies. For distortions
affecting output, we calculate the share of sales accounted for by value-added taxes, government
subsidies, and other output taxes, such as tariffs imposed on exporters. For those impacting labor
inputs, we assess social security contributions made on behalf of workers and other labor-related
costs, including severance payments. The second category of distortions we measure relates to
weak institutions and the rule of law. These distortions include the burden of regulation and bu-
reaucracy, which measures the costs of bureaucratic processes. They also cover the burden of crime
and corruption, accounting for losses associated with crime and bribes paid to public officials.

An alternative approach to building these various measures of distortions ourselves would
be to use indirectly inferred measures of distortions à la Hsieh and Klenow (2009). This indirect
approach infers misallocation from measured gaps in average products. This approach has ob-
vious benefits, including the parsimonious set of variables needed to implement it (i.e., typical
balance sheet variables) and the comparability of such distortion measures with existing research.
There are drawbacks to this approach as well. Bils et al. (2021) acknowledge that “differences in
measured average products need not imply differences in true marginal products. First, marginal
products are proportional to average products only under Cobb-Douglas production. Second,
measured differences in revenue over inputs could simply reflect poor measurement. [...] More-

19Verhoogen (2013) shows that despite their high foreign ownership and export share, maquila establishments in Mexico
tend to resemble non-exporting plants in the traditional non-maquila sector more than they resemble non-maquila
exporters. For instance, maquila establishments have, on average, a lower share of workers with 12 or more years of
schooling, a higher share of blue-collar employment, and fewer years of schooling among blue-collar workers than
non-maquila establishments (exporters and non-exporters alike).
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over, there could be transitory mismeasurement from classifying some revenue or inputs in an
adjacent year to when it actually occurred.”

An important appeal of our direct measurement approach is that it allows us to unpack the
relative importance of a large set of output and input distortions. This means that our measures
can be traced back to specific government policies or market failures, which is what Restuccia and
Rogerson (2017); Bils et al. (2021) call for in their conclusion.20 One caveat to our direct measure-
ment approach is that it is exceptionally data-intensive. Moreover, one can always argue that there
is an additional distortion that we should have incorporated in our list, despite our intention to be
as exhaustive as the Mexican data allows. With these caveats in mind, we move forward with our
direct measurement approach.

For those distortions measured directly in the Economic Census, we observe a value for
each establishment in the Census in each Economic Census year when that establishment is in
operation. For those distortions measured via national surveys covering a representative sample
of establishments, we project survey responses on establishment-level observables and use those
projections to generate values for all establishments in the Census based on their observables. We
assume that the projection coefficients are time-invariant (e.g., that the predictive role of establish-
ment size for a given distortion is the same in 1994 and 2019).21

Data on distortions in Mexico Distortions coming from taxes and subsidies are directly mea-
sured in the Economic Census. This Census tracks establishment-specific (i) taxes paid for supply-
ing goods and services to producers and final consumers, (ii) subsidies granted by the government
to establishments associated with their programs and (iii) contributions to social security on behalf
of workers and other labor-related contributions that each establishment made in a given year.

The data source for the distortion associated with the excessive burden of regulation is the
“National Survey on Productivity and Competitiveness of Micro, Small and Medium Enterprises”
(ENAPROCE in Spanish, collected in 2015 and 2018). ENAPROCE allows us to estimate (i) the
value of time spent by all employees to address government requirements and (ii) any additional
payments to the federal government due to regulation (other than taxes). For the distortion asso-
ciated with crime and corruption, we use the National Survey of Business Victimization (ENVE in
Spanish, collected in 2012, 2014, 2016, 2018, and 2020) to obtain estimates for the cost of crime and
corruption to establishments in Mexico. For crime, we measure actual damages caused by crimes.
For corruption, we look into the bribes paid by establishments to public servants or third parties.22

20This also relates to Rodrik (1987), who argues that “a policy broadly aimed towards addressing observed market wedges
will not work because different mechanisms — even if they lead to similar divergence between social and private costs
— could behave differently to policies.”

21Appendix B provides a detailed account of these data sources, variables used and the imputation procedure.
22Olken and Pande (2012) review literature pointing to the prevalence and distortive effect of corruption on firm behavior

in the developing world (e.g., Sequeira and Djankov, 2014).
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2.2.1 Facts on distortions in Mexico

Fact 1: The ranking of establishment types by the burden of distortions they face depends on
the specific distortions considered. Table 1 reports weighted averages of distortion values by
establishment type (domestic informal, domestic formal, foreign non-maquila MNE and foreign
maquila MNE). We learn that distortions vary substantially across establishment types. For in-
stance, domestic informal establishments do not pay labor taxes (by construction), whereas foreign
MNEs and domestic formal pay around 19% of their wage bill. Other distortion types also vary
significantly across the four types of establishments, reinforcing the importance of keeping track of
as many empirically relevant distortions as the data allows. In addition, we note that the ranking
of the distortion values across establishment types depends on the distortion. For instance, crime
and corruption account for, on average, 7% of informal establishments’ sales while the same “tax”
amounts to around 3% for other establishments.23 The table also shows that informal and maquila
MNE establishments are less burdened by net taxes (taxes minus subsidies) than domestic formal
and non-maquila MNE establishments.

Fact 2: Even within the same type of establishment, there is significant spatial variation in the
burden of distortions an establishment faces. The data shows substantial heterogeneity across
CZs regarding how distorted a given establishment type is. The maps in Figure 3 plot the values
of the average output and input distortions in 1994 by commuting zone (averaging across estab-
lishment types and industries).

The spatial variation remains even within each establishment type. This is illustrated in
Figure 4, which presents four empirical density plots showing the average distortion values for
each CZ in 1994. Each plot contains one histogram per establishment type. Panel (a) depicts the
cost of crime and corruption, Panel (b) shows the cost of bureaucracy, Panel (c) illustrates the cost of
net taxes (VAT minus government subsidies), and Panel (d) represents labor-related taxes (social
security contributions plus other labor taxes). Panels (a)–(c) measure output distortions as the
monetary cost divided by total sales, while Panel (d) captures labor input distortions, calculated
as the cost of labor taxes divided by the wage bill.

If all CZs experienced the same burden of distortions, the density plots would collapse into
a single mass point. However, all panels reveal significant geographic variation in distortion val-
ues, both within and across establishment types. Remarkably, these patterns persist even after
residualizing each establishment’s distortion by 4-digit industry fixed effects and a polynomial
of size (number of workers). Figure B1 in Appendix B.4 presents histograms of the residualized
distortions, indicating that geographic dispersion cannot be attributed to differences in industry
composition or establishment size across regions.

Fact 3: When considering all distortions combined, informal establishments and foreign
maquila MNEs are the least distorted on average. Fact 1 highlights that analyzing distortions
individually may yield differing conclusions about which types of establishments are more

23This supports the view that property rights are protected for formal firms but not for informal ones (De Soto, 1989).

13



burdened by distortions. However, from the perspective of allocative efficiency, the impact of
distortions is determined by the extent to which they create dispersion in the value of marginal
revenue products. This dispersion is proportional to a “total distortion,” which we will refer
as an index that aggregates the total output and input distortions (Hsieh and Klenow, 2009,
and subsequent literature). Establishment types burdened by a higher total distortion remain
inefficiently small with respect to the planner’s solution, and their relative expansion would
reduce misallocation. Define the total output distortion (tY) as the sum of all wedges influencing
output decisions, and let the total input distortion (tL) be the equivalent from the input side. A
key question remains: how do these total distortions relate to the value of marginal revenue
products? We leverage the structure of the model introduced in Section 4, which builds on a
widely used class of models, to relate the marginal revenue product of labor (VMPL) to the
measured distortions. Through the lens of our model, the marginal revenue product of labor
(VMPL) satisfies VMPL ∝ 1+tY

1−tL . We call this fraction the total distortion.

Figure 5 includes an empirical density plot of the value of total distortions in 1994, one his-
togram for each establishment type across all 455 CZs in Mexico. We learn that domestic informal
establishments tend to be similarly distorted than foreign maquila MNEs, which in turn tend to
be less distorted than domestic formal establishments and foreign non-maquila MNEs. The com-
parison between the distortions of foreign MNEs relative to the domestic sector (formal and infor-
mal) highlights that the mere expansion of foreign MNEs in the Mexican economy has reallocative
implications (even without distinguishing between the relative effects of this expansion on the
domestic formal vs. informal sectors).

3 The local effects of changes in exposure to foreign MNEs

In this section, we estimate the effect of relative changes in the CZ-level importance of foreign
MNEs on the relative performance of the CZ-level domestic economy. The purpose of this analysis
is twofold. First, while the effects of foreign MNEs on host domestic economies have been studied
before (e.g., Alfaro-Ureña et al., 2021; Setzler and Tintelnot, 2021), the sign and magnitude of the
reallocation between the formal and informal segments of the economy have not been explored
prior. Second, the reduced-form estimates presented in this section provide critical inputs for
calibrating key model parameters in Section 5. The calibrated model will allow us to quantify the
effects of MNEs on aggregate welfare and explore counterfactual scenarios.

3.1 Empirical strategy

Measure of exposure to foreign MNEs We denote X̂F
cz,t as the exposure to foreign MNEs in com-

muting zone cz between two Economic Census years (t − 5) and t. We define this exposure as the
change in the number of workers employed by foreign MNEs between (t − 5) and t divided by the
population of that CZ in (t − 5):
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X̂F
cz,t ≡

LF
cz,t − LF

cz,t−5

Popcz,t−5
(1)

where LF
cz,t−5 and LD

cz,t−5 are the total number of workers employed at foreign MNEs and domestic
establishments, respectively, in CZ cz in year (t − 5) and Popcz,t−5 is the population in in CZ cz in
year (t − 5).

OLS specification We start with the following regression equation:

yF
cz,t − yF

cz,t−5

Popcz,t−5
= βX̂F

cz,t + θ′Kcz,t + ∆ϵcz,t (2)

where cz indexes commuting zones in Mexico and t indexes Economic Census years (i.e., 1994,
1999, 2004, 2009, 2014, 2019). ycz,t is the outcome associated with domestic establishments in CZ cz
in Economic Census year t; our main outcomes are the total sales, number of workers, wage bill,
and capital of all domestic establishments in CZ cz. We follow the standards from the literature
studying local labor market effects of economic shocks (e.g, Autor et al., 2013) and include in the
vector Kcz,t: (i) economic region-year indicators (controlling for shocks common across CZs in an
economic region); (ii) time-varying CZ-specific controls (such as urban concentration rates, em-
ployment rates, the importance of manufacturing in employment, the prevalence of a secondary
education or routine occupations, in addition to demographic characteristics such as the share
of indigenous or foreign-born individuals); (iii) controls for changes in CZ-level exposure to the
“China shock” (both via import competition and competition in Mexico’s historical export mar-
kets) and to rising imports from the United States into Mexico (following Autor et al., 2013; Blyde
et al., 2020); (iv) a control for the “missing share” (Borusyak et al., 2022b); and (v) measures of indi-
rect exposure to the growth in foreign MNE employment in other CZs (Adao et al., 2019; Borusyak
et al., 2022a). We present more details about the control variables in Appendix A.3. All obser-
vations are weighted by the number of workers in domestic establishments in 1994. We cluster
standard errors at the census division level.24

Potential endogeneity concerns We want a consistent estimate of β measuring the effect of em-
ployment growth at foreign MNEs on the CZ-level outcomes of domestic establishments. How-
ever, the OLS estimate presents two main potential concerns. First, there is the classic omitted
variables concern. The OLS estimate might overestimate the effects of foreign MNE employment
growth if foreign MNEs tend to flow into CZs set to grow (e.g., because foreign MNE parents learn
about a new government commitment to invest in productive infrastructure). Conversely, the OLS
estimate might underestimate the effects of foreign MNEs if they tend to enter and grow in CZs
experiencing a decline (e.g., in reaction to falling wages or local government incentives). Second,
there might be measurement error in the growth of the employment share of foreign MNEs in a
CZ (for instance, if an establishment misreports its foreign ownership).

24Mexico is divided into seven census division regions: Bajı́o, Center, Gulf, Metropolitan Zone, North, Pacific, and South.
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Instrumental variable (IV) approach Before introducing the instrument, it is first helpful to de-
note LF,o

cz,t as the employment of foreign MNEs from origin country o in CZ cz in year t and rewrite
the expression of X̂F

cz,t as follows:

X̂F
cz,t ≡

LF
cz,t − LF

cz,t−5

Popcz,t−5
= ∑

o
∆LF,o

cz,t × So
cz,t−5

where ∆LF,o
cz,t ≡ (LF,o

cz,t − LF,o
cz,t−5)/LF,o

cz,t−5 and So
cz,t−5 =

LF,o
cz,t−5

Popcz,t−5
. The expression above spells out the

fact that the overall growth in foreign MNE employment in a CZ cz between (t − 5) and t is a
weighted sum across origin countries o of the growth experienced by foreign MNEs from each
origin country (where the weights are the (t − 5) share of employment from that origin in the
population in that CZ and year). Consider two hypothetical CZs with the same share of foreign
MNE employment in the overall population in (t − 5),

(
LF

cz,t−5/Popcz,t−5
)

but with different com-

positions of that foreign MNE employment across countries of origin
(

LF,o
cz,t−5/LF

cz,t−5

)
. Whenever

Mexico experiences an increase in foreign MNE employment from origin o (for reasons unrelated
to cz-specific shocks), cz would be predicted to benefit from that foreign MNE employment growth
from o proportional to the original importance of origin country o for that CZ. We propose an IV
strategy that takes advantage of this past composition of foreign MNE employment in a CZ to
predict its growth.

We use an instrument that follows a shift-share structure and will predict the increase in
foreign MNE employment from origin country o in cz

(
∆LF,o

cz,t

)
by leveraging the insight that new

foreign MNE employment in Mexico from origin country o will disproportionately be created in
CZs where that country of origin clustered in the past. Specifically, we construct the instrument
ẐF

cz,t as follows:

ẐF
cz,t ≡∑

o

∑cz′ ̸=cz

(
LF,o

cz′,t − LF,o
cz′,t−5

)
∑cz′ LF,o

cz′,t−5

× So
cz,t−5 = ∑

o
∆LF,o

−cz,t × So
cz,t−5 (3)

where ∆LF,o
−cz,t ≡ ∑cz′ ̸=cz

(
LF,o

cz′,t − LF,o
cz′,t−5

)
/ ∑cz′ LF,o

cz′,t−5. Each shift in ∆LF,o
−cz,t is the counterpart for

∆LF,o
cz,t, which uses the prediction for the overall change in employment in Mexico in foreign MNEs

from origin o (i.e., the overall change in foreign MNE employment in Mexico from that origin
excluding the change in the CZ of interest) and apportions it to cz based on the previous clustering
of foreign MNEs from o in cz. For instance, if 30% of the employment in Mexico of foreign MNEs
from Germany was clustered in (t − 5) in a CZ in Puebla, that CZ is predicted to receive 30% of
any new increase between (t − 5) and t of employment in Mexico in foreign MNEs from Germany.

The rationale of this IV is analogous to that of a classic IV from the migration literature, which
instruments the immigrant inflows from a given source country to a particular location by using
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the historical settlement patterns of immigrants from that source country and the total number
of newly-arriving immigrants from that country (Card, 2001). Several studies have documented
herding patterns in MNC entry decisions for parent firms from the same origin country. For exam-
ple, Head et al. (1995) find that Japanese firms tend to locate affiliates in states across the United
States that already host many other Japanese-owned firms, Barry et al. (2003) find co-localization
patterns for United States-owned affiliates in Ireland, while Bernard and Thomas (2019) bring sim-
ilar evidence for MNC entry in Eastern Europe. A variant of this instrument was recently used by
Setzler and Tintelnot (2021) to study the effects of foreign MNEs in the United States.

Panels C3a and C3b from Figure C3 present two examples from Mexican newspaper articles
that discuss the pattern of spatial clustering for German and Japanese MNEs in Mexico. In those
articles, the state of Puebla is heralded as the leader in attracting MNEs from Germany, whereas
MNEs from Japan have an “appetite” for Guanajuato. Panels C3c and C3b exemplify that the
geographic clusters for MNEs from a given origin country are also clusters for amenities relevant
to expatriates from that country. In this example, German schools (relevant to German expatriates)
also cluster in Puebla. The intuition of our IV relies on the predictive power of factors such as the
presence of German schools to predict where German MNEs will expand in Mexico.

The relevance of this IV requires that the growth of foreign MNE employment from an origin
country o in a CZ and its growth in all other CZs in Mexico are correlated. This is the case whenever
both growth rates are affected by improvements in the overall appeal of Mexico as an investment
destination for parent firms from origin country o or exogenous shocks to the performance of
these parent firms that lead to increased investments worldwide.25 Moreover, the relevance of the
instrument requires that the past clustering patterns of foreign MNE employment by country of
origin is indeed a good predictor of the spatial split of future foreign MNE employment growth
from that country.

In both panels of Figure C4, the X-axis presents the residualized measure of exposure to
foreign MNEs (X̂F

cz,t) and the Y-axis presents its residualized instrument (ẐF
cz,t). Both variables are

residualized by controlling for the vector of fixed effects and other controls Kcz,t. The difference
between the plots in Panels C4a and C4b is that in Panel C4b, we trim the top and bottom 1% of
both the X and Y axes to ensure that the relationship between X and Y is not driven by outliers.
The slope coefficients (standard errors) are 1.09 (0.13) for Panel C4a and 0.94 (0.10) for Panel C4b.
This figure is a graphical check on the first stage of our instrument and the importance of outliers
for the first stage coefficient.

The exclusion restriction requires that the unexplained determinant of growth of the domes-
tic economy in cz and the instrument are orthogonal (conditional on the potential determinants
of growth already controlled for through Kcz,t). While the exclusion restriction is not testable, it is
not unreasonable to expect it to be satisfied. First, ẐF

cz,t is not a function of cz-specific changes in
input or output market between (t − 5) and t. Moreover, prior papers on the spatial clustering of

25For instance, after each revision of the “Global Agreement” between Mexico and the European Union (which first came
into force in 2000), Mexico became a more attractive destination for MNEs from the European Union.
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foreign MNEs by origin country argue that differences across locations in endowments of natural
resources, labor and infrastructure do not seem to explain this pattern of localization choice (Head
et al., 1995; Barry et al., 2003; Bernard and Thomas, 2019). Instead, this pattern suggests stronger
agglomeration and demonstration effects among firms from the same origin country.

The definition of the instrument in equation (3) highlights that this IV has a shift-share struc-
ture. Identification in our shift-share IV regressions relies on the assumption that the assignment
of the shocks

(
∆LF,o

−cz,t

)
is exogenous, whereas the exposure shares

(
So

cz,t−5

)
are allowed to be

endogenous (as discussed in Borusyak et al., 2022b). In the same paper, Borusyak et al. (2022b)
recommend to control for the “missing share”. We add this control to all our regressions to avoid
comparing CZs with too different levels of importance of foreign MNEs in their overall population.

To address remaining threats to identification, we include in the control vector Kcz,t a con-
servative set of CZ-level controls. First, we include economic region-year indicators to control for
shocks common across commuting zones in an economic region. Second, we include time-varying
controls for CZ-specific urban concentration rates, employment rates, the importance of manufac-
turing in employment, the prevalence of secondary education or routine occupations, and demo-
graphic characteristics such as the share of indigenous or foreign-born individuals. Third and last,
we include controls for CZ-level shocks in import and export markets. Namely, we control for the
“China shock” using two variables: one capturing the rising importance of imports from China
into Mexico and another capturing the increasing competition from China in the main export mar-
kets of Mexico in 1994 (in the spirit of Autor et al., 2013; Blyde et al., 2020). We also include a
control for the rising importance of imports from the United States into Mexico. Appendix A.3
provides additional details on these controls.

Specification for the effects of maquila vs. non-maquila foreign MNEs We now modify the
specification in equation (2) by separating the change in foreign MNE employment in a CZ be-
tween that occurring in maquila (FM) vs. non-maquila (FN) foreign MNEs:

yF
cz,t − yF

cz,t−5

Popcz,t−5
= βMX̂FM

cz,t + βNX̂FN
cz,t + θ′Kcz,t + ∆ϵcz,t, (4)

where X̂FM
cz,t ≡ LFM

cz,t−LFM
cz,t−5

Popcz,t−5
and X̂FN

cz,t ≡ LFN
cz,t−LFN

cz,t−5
Popcz,t−5

, and LFM
cz,t and LFN

cz,t denote the employment in a
commuting zone cz in year t in maquila (FM) and non-maquila (FN) foreign MNEs. All other
features of this regression remain the same as those in equation (2).

We instrument one type of foreign MNE employment change at a time while controlling
for the other. For instance, we instrument the maquila foreign MNE employment change

(
X̂FM

cz,t

)
while controlling for the non-maquila foreign MNE employment change in the same CZ over the
same period

(
X̂FN

cz,t

)
.26

26The magnitude of the IV estimates for βM and βN is not sensitive to whether we instrument both exposures simultane-
ously or only one at a time (while controlling for the other). The F-statistic is substantially lower when instrumenting
for both maquila and non-maquila foreign MNE exposure in one go. Given the stability of the IV estimates, we use as
our baseline IV specification the one where we instrument for each foreign exposure at a time.
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3.2 Effects of exposure to foreign MNEs on the local domestic economy

Table 2 reports the OLS and IV estimates from running the regression in equation (2) for six out-
comes. In the order of the columns, these outcomes are the working-age population, followed by
five measures of the size of the local domestic economy (aggregated across all domestic establish-
ments operating in a census year): sales, value added, assets, employment, and wage bill.

Panel (a) in Table 2 presents the OLS estimates, whereas Panel (b) shows the IV estimates and
corresponding F-statistics. A first takeaway is that while both OLS and IV estimates are positive
and significant, the IV estimates are larger in magnitude. As discussed in Section 3.1, one reason
behind this pattern could be measurement error in the exposure to foreign MNEs. Alternatively,
this pattern could reflect the selection of foreign MNEs into CZs with declining conditions (e.g.,
falling wages and/or being attracted by local government incentives).

The F-statistic is 107.8, and the first-stage coefficient is 0.796 (see Table C1). Hence, the IV
defined in equation (3) is a strong predictor of foreign MNE employment growth. In the right-
hand side panel of Table C1, we also show the reduced-form regression of our outcomes of interest
on the instrument. These regressions serve to convince the reader that the IV actually affects the
outcome variables. According to Angrist and Pischke (2009), the reduced-form regressions act as
a weak-instruments test. It is reassuring that we find effects in the reduced form as well, and the
estimates do not vary substantially between the reduced form and the IV.

Focusing on the IV estimates, we find that increased exposure to foreign MNEs leads to
expansion of the domestic economy across most size measures. We estimate that an increase of
one foreign MNE worker per capita in a CZ increases the employment of domestic establishments
by 0.33 workers per capita. Most of this domestic employment increase comes from blue-collar
workers (see the decomposition between blue and white-collar workers on Table C3). The same
increase in MNE employment leads to an increase of $35,708 (2018 USD) in sales per capita.27

Value-added, assets, and wage bills also increase by $15,231, $6,227, and $3,532 per capita (2018
USD), respectively.

Effects of exposure to maquila vs. non-maquila foreign MNEs Table 3 presents the IV estimates
of the regression described in equation (4). The three panels differ in the set of foreign MNEs whose
effects we estimate (and the subsequent controls used). In the upper panel, we keep the baseline
sample of all foreign MNEs, which corresponds to the regression in equation (2) and the results
presented in Table 2. In the middle panel, we focus only on the exposure to maquila foreign MNEs.
In these regressions, we control for the change in exposure to non-maquila foreign MNEs. In the
lower panel, we focus only on the exposure to non-maquila foreign MNEs. In these regressions,
we control for the change in exposure to maquila foreign MNEs.

By contrasting the estimates in the three panels, one can notice that, on average, maquila

27Note that the $35,708 (2018 USD) increase corresponds to an extreme change in X̂F
cz,t of 1. In practice, the difference

between the 10th and 90th percentiles of X̂F
cz,t during the period is 0.07, implying an increase in sales per capita of

around 120 dollars per year. This figure represents around 1.2% of Mexico’s 2018 GDP per capita.
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foreign MNEs have weaker positive effects on the size of the local domestic economies than the
non-maquila foreign MNEs. When focusing on high- vs. low-skill workers (see table C4), we learn
that non-maquilas tend to favor the expansion of the high-skill and low-skill workforce.

3.3 Effects of exposure to foreign MNEs on the domestic formal vs. informal sector

To study the reallocation effects between the formal and informal segments of the domestic econ-
omy, we use the exact regression specification and IV strategy as in equation (2) but restrict the
outcomes to either the formal or informal segment of the domestic economy in CZ cz. For exam-
ple, when we refer to the domestic informal segment in cz, the value of an outcome (e.g., number
of workers) is the summation of that variable across all domestic informal establishments in that
CZ cz and year t.

Table 4 reports the IV estimates. We learn that the formal sector is the primary beneficiary of
the positive effect of foreign MNEs on the domestic economy. In contrast, capital and workers in
the informal sector seem to be unaffected by the changing exposure to foreign MNEs.28 Table C2
includes the reduced form regressions (outcomes regressed on the instrument).

We also run the specification (4) to study the differential effects on the formal and domestic
informal sectors of either change in maquila or non-maquila foreign MNE employment. The two
panels in Table 5 summarize these differential effects. The results indicate that most of the positive
effect of foreign MNEs on the domestic formal sector comes from its exposure to non-maquila
MNEs. In contrast, expansions of maquila MNEs reduce the size of the formal sector.

4 Model

We now describe the theoretical framework for our analysis. The main goal is to understand the
welfare and output implications of foreign MNEs in an economy where market failures distort the
allocation of resources. We model the foreign MNE shock as a productivity increase in foreign-
owned MNEs that changes their labor demand. The shock affects the economy depending on the
potential spillovers from foreign MNEs to domestic ones and its effect on the relative supply and
demand of factors and how these effects interact with the initial distribution of distortions.

We develop a model combining elements from the informality literature with recent ad-
vancements in the spatial economics literature. Domestic firms are heterogeneous, face exogenous
wedges and endogenously decide whether to operate in the formal or the informal sector. In the
case of informal firms, they also face a distortion that increases with size to capture the probability
of getting caught by the government. The model also incorporates trade and migration across re-
gions. Figure 6 shows a diagram of the model and how the different economic agents interact with
each other.

28This finding aligns with the result in Sharma and Cardenas (2018) that higher FDI inflows are less associated with
changes in informal employment in Mexican states between 2005 and 2015. Table C5 shows the decomposition of
employment and wage bills by worker type.
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4.1 Preferences

There are multiple locations, which correspond to different commuting zones in Mexico and an
additional region that represents the rest of the world. These locations will generally be indexed
by c when they are consuming and by j when they are producing. In each area, there is a mass
of potential domestic producers Mj that is exogenous. Domestic firms are heterogeneous and
are indexed with their productivity value φ that is drawn from a Pareto distribution with p.d.f
ϑj(φ). Moreover, within each area there is a single foreign MNE that produces output and sources
inputs from local (formal) domestic producers. This means that there are three different firm types:
domestic formal, domestic informal, and foreign MNEs. The utility function of consumer ω that
decides to live in location c and work in firm type s is:

Uc,s,ω = acℓc,s,ωϵc,ωqc,s,ω,

where ac is an amenity level in location c, qc,s,ω corresponds to the CES consumption level of traded
commodities of worker ω in sector s and location c (which has the same functional form as the one
given below in equation 6 for aggregate consumption), and ℓc,s,ω and ϵc,ω are idiosyncratic shocks
drawn from a nested Fréchet distribution. Specifically, ℓ represents an efficiency-units shock that
determines the sector a worker participates in and ϵ represents an amenity shock that affects the
location a worker decides to settle in. The indirect utility of worker ω is:

Vc,s,ω =
acϵc,ω(ℓc,s,ωwc,s + rc)

Pc
, (5)

where wc,s corresponds to the wage per efficiency unit in firm type s in c, rc to the per-capita
revenue from distortions, and Pc to the ideal price index. The aggregator of traded commodities is
a CES composite good of domestic and foreign varieties:

Qc =

(
∑

j

∫
φ∈Ωj,D

qjc(φ)
σ−1

σ dφ + q
σ−1

σ
jc,M

) σ
σ−1

, (6)

where qjc(φ) represents the variety produced by domestic firm φ in region j and traded to c and,
qjc,M corresponds to the variety produced by foreign firms in j and traded to c.

4.2 Technology of domestic producers

Domestic firms operate with a technology that is linear in labor. We denote total production as x.
The production function for domestic firms is:

xj,s(φ) = Aj,s φlj,s(φ),
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where Aj,s is an aggregate TFP of location j and sector s, φ corresponds to the index of the firm,
and also to its productivity, and lj,s(φ) is the amount hired by firm φ. In the case of formal firms,
total production is composed of sales to final consumers and sales to MNEs. If a firm operates in
the informal sector, it only sells the good in its own location and does not sell to MNEs.

The problem of formal domestic firm φ in region j consists of maximizing the following profit
function:

πj,F(φ) = (1 − tF
j,Y)︸ ︷︷ ︸

Output wedge

∑
c

 Pσ
c Qc︸ ︷︷ ︸

Agg demand

+ Jc,MPσ
c,FM︸ ︷︷ ︸

MNEs demand

 · pjc,F(φ)1−σ︸ ︷︷ ︸
Price function

− (1 + tF
j,L)︸ ︷︷ ︸

Labor wedge

wj,Flj,F(φ)︸ ︷︷ ︸
Labor cost

, (7)

where Xc represents the aggregate expenditure in location c, and Jc,M and Pσ−1
c,FM denote the total

demand by MNEs in location c. These terms capture the aggregate demand for formal varieties in
each location. All producers are atomistic and take these variables as given, which are determined
in general equilibrium. The term (1 − tF

j,Y) and (1 + tF
j,L) corresponds to output and labor wedges

respectively in the case firms decide to operate in the formal sector. For example, the output wedge
includes how much firms have to pay in bribes or to criminal gangs in location j, and the labor
taxes capture social contributions and labor regulations for formal establishments in the Mexican
context.

Firms choose the price to maximize the sum of profits across locations and we
assume that the market structure is monopolistically competitive. Let’s define, Φc ≡
Pσ

c Qc + (1 − β) σ−1
σ Rc,M(1 − tM

c,Y)Pσ−1
c,FM as the aggregate demand for domestic formal vari-

eties. The solution to the problem of firm φ in the case in which it operates in the formal sector
is:

pjc,F(φ) =

(
σ

σ − 1

) wj,F(1 + tF
j,L)τjc

Aj,F φ(1 − tF
j,Y)

, (8)

where TFP is given by the product Aj,F · φ and τjc ≥ 1 corresponds to an iceberg trade cost of
sending output from j to c. We can also solve for the total amount of labor hired by formal firms,
which is:

lj,F(φ) = (Aj,F φ)σ−1 (σ̃wj,F(1 + tj,T)
)−σ ∑

c
Φcτ1−σ

jc , (9)

where σ̃ ≡ σ/(σ− 1) represents the markup charged by firm φ and (1+ tj,T) ≡ (1+ tF
j,L)/(1− tF

j,Y)

corresponds to the wedge faced by firm φ in the formal sector.

On the other hand, firm φ maximizes the following profit function if it operates in the infor-

22



mal sector:

πj,I(φ) = (1 − tI
j,Y)︸ ︷︷ ︸

Output tax

(Qj)
1
σ Pj︸ ︷︷ ︸

Agg. demand

(
Aj,I φlj,I(φ)

) σ−1
σ︸ ︷︷ ︸

Price function

− (1 + lj,I(φ)/bj)︸ ︷︷ ︸
Labor wedge

wj,I lj,I(φ)︸ ︷︷ ︸
Labor cost

.

As in the case of formal firms, the terms Qj and Pj capture the aggregate demand of final consumers
in region j and are determined in general equilibrium. The terms (1 − tI

j,Y) and (1 + lj,I(φ)/bj)

correspond to output and labor wedges if firm φ decides to operate in the informal sector. In this
case, (1 − tI

j,Y) captures similar wedges than in the case of the formal sector. They correspond to
taxes and payments to crime, bribes, or bureaucracy as a share of value added that we calibrate
for informal firms using the information from the different surveys. Since informal firms do not
pay social contributions, we follow Ulyssea (2018) and model the labor wedge as a function that
increases with size to capture the probability that informal firms get caught by the government.
This function increases with firm size, implying a convex marginal cost. Notice that the marginal
cost is constant in the case in which bi → ∞. The idea of this wedge is to capture the fact that as
the size of the firm grows, it is more likely that the government will discover that the firm is not
paying social contributions to its workers and impose a sanction.

The solution to firm’s φ problem in the informal sector is:

lj,I(φ) =

 σ−1
σ (1 − tI

j,Y)
(

Aj,I φ
) σ−1

σ Ξj

wj,I

(
1 + 2lj,I(φ)

bj

)
σ

,

where Ξj ≡ (Qj)
1
σ Pj is a constant that captures aggregate demand. Using the implicit function

theorem, it is easy to show that the total amount of labor depends positively on productivity,
implying that more productive firms, even in the informal sector, hire more labor.

After solving the problem of firm φ in the formal and informal sector, firms decide by back-
ward induction whether to operate in the formal or in the informal sector. Firm φ decides to
operate in the formal sector if the following condition holds:

πj,F(φ)− FCj ≥ πj,I(φ), (10)

where FCj is a fixed cost in terms of the final good in each location that firms need to pay to
operate in the formal sector. The idea of this fixed cost is to capture the “red tape” that firms incur
to operate formally in Mexico. We calibrate this cost to match the share of formal firms observed in
each location j. Moreover, we assume that since the labor wedge increases with size for informal
firms, the following condition holds:

∂[πj,F(φ)− πj,I(φ)]

∂φ
> 0 ∀j, φ. (11)

This condition implies that as the productivity of a firm increases, the profits it obtains in the
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formal sector increase at a higher rate than the ones it would obtain in the informal sector. As a
result, there exists a marginal firm φ̃ that is indifferent between operating in the formal sector and
doing so in the informal sector. All firms with φ ≥ φ̃ decide to operate in the formal sector, and all
firms with φ < φ̃ decide to operate in the informal sector.29

4.3 Technology of foreign multinationals

There is a representative foreign multinational in each location that operates as a monopoly and
is indexed by (j, M). The problem of this firm consists of maximizing total profits subject to the
following production technology:

qj,M = Aj,M

(
Lj,M

β

)β ( Jj,M

1 − β

)1−β

, (12)

where Lj,M corresponds to the labor hired by the multinational and Jj,M to the domestic inputs
sourced by the MNE in location j. This consists of a CES aggregator that only includes the domestic
formal firms across all locations:

Jj,M =

(
∑
h

∫
φ∈Ωh,F

rhj(φ)
σ−1

σ dφ

) σ−1
σ

, (13)

where Ωh,F corresponds to the set of formal domestic producers in location h.

The problem of the single MNE in location j is to maximize the following profit function:

πj,M = (1 − tM
j,Y)︸ ︷︷ ︸

Output wedge

∑
c

pjc,Mqjc,M︸ ︷︷ ︸
Total revenue

− (1 + tM
j,L)︸ ︷︷ ︸

Labor wedge

wj,MLj,M︸ ︷︷ ︸
Labor cost

− Pj,FM Jj,M︸ ︷︷ ︸
Int. Inputs cost

,

subject to:

qj,M = ∑
c

τjcqjc,M

qjc,M =

(
pjc,M

Pc

)−σ

Qc,

where Pj,FM corresponds to the unit price of the intermediate input bundle used by MNEs. The
solution to the maximization problem implies that the price charged by MNEs from location j to
consumers in c is:

pjc,M = σ̃
(wj,M(1 + tM

j,L))
βP1−β

j,FMτjc

Aj,M(1 − tM
j,Y)

, (14)

and total profits are: πj,M = [(1− tM
j,Y)∑c pjc,Mqjc,M]/σ. We assume that profits from foreign MNEs

29In the calibration, we verify that this condition holds for all locations.
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are redistributed towards the RoW region. Finally, the total amount of labor hired by MNEs is:

Lj,M =
β

Aj,M

(
wj,M(1 + tM

j,L)

Pj,FM

)β−1
σ̃

(wj,M(1 + tM
j,L))

βP1−β
j,FM

Aj,M(1 − tM
j,Y)

−σ

∑
c

τ1−σ
jc Ψc, (15)

where Ψc = Ξσ
c .

4.4 Cross-spillovers

Based on the findings from previous literature (e.g., Alfaro-Ureña et al., 2022b), we assume that
MNEs generate positive spillovers to the local economy. In particular, we assume the following
functional form:

Aj,F = Ãj,FLγM,F
j,M (16)

Aj,I = Ãj,I LγM,I
j,M , (17)

where Ãj,F and Ãj,I are parameters that capture exogenous scale effects of total factor productivity
at the local level, Lj,M corresponds to the labor force of MNEs, and the γ parameters capture the
strength of the spillovers from foreign MNEs to the domestic economy. We calibrate these elas-
ticities by matching the reduced-form coefficients from our previous section using the predictions
generated by the model.

4.5 Total expenditure and price index of final consumers

To close the model from the labor demand side, we need to compute the final consumption expen-
diture, the revenue from MNEs, and the price indices, we obtain that:

PcQc = wc,I Lc,I + wc,FLc,F + wc,MLc,M︸ ︷︷ ︸
Labor income

(18)

+ Mc

(∫
φ∈[φ

c
,φ̃c]

πc,I(φ)ϑc(φ)dφ +
∫

φ∈[φ̃c,φ̄c]
πc,F(φ)ϑc(φ)dφ

)
︸ ︷︷ ︸

Domestic Profits

+ ∑
j

πjc,M︸ ︷︷ ︸
Foreign MNE Profits

(19)

+ tI
c,YMc

∫
φ∈[φ

c
,φ̃c]

pc,I(φ)xc,I(φ)ϑc(φ)dφ︸ ︷︷ ︸
Informal Output Tax Rev.

(20)

+ tF
c,YMc

∫
φ∈[φ̃c,φ̄c]

pc,F(φ)xc,F(φ)ϑc(φ)dφ︸ ︷︷ ︸
Formal Output Tax Rev.

+ tM
c,Y ∑

r
qcr,M pcr,M︸ ︷︷ ︸

MNE Output Tax Rev.

(21)

+ Mc

∫
φ∈[φ

c
,φ̃c]

tI
c,L(lc,I(φ))wc,I lc,I(φ)ϑc(φ)dφ + tF

c,Lwc,FLc,F + tM
c,Lwc,MLc,M︸ ︷︷ ︸

Labor Distortion Rev.

, (22)
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where the last term captures labor taxes paid by formal firms and MNEs as well as the revenue
associated with the non-linear distortions in the informal firm’s problem, and πjc,M captures the
profits from foreign MNE’s in location j that are sent to location c. In practice, we will assume that
πjc,M = 0 if c ̸= RoW and πjc,M = πj,M if c = RoW. The price index for final consumers in location
c and its sub-components are given:

Pc =
[

P1−σ
c,D + P1−σ

c,M

] 1
1−σ

(23)

Pc,D =

(
∑

j
Mj

[∫
φ∈[φ̃j,φ̄j]

pjc,F(φ)1−σϑj(φ)dφ

]
+Mc

∫
φ∈[φ

c
,φ̃c]

pc,I(φ)1−σϑc(φ)dφ

) 1
1−σ

(24)

Pc,M =

[
∑

j
p1−σ

jc,M

] 1
1−σ

. (25)

With these ingredients we can solve the model from the labor demand side. In the next section, we
explain the labor supply and then the labor market clearing conditions.

4.6 Labor supply

Workers make two sequential decisions. First, they decide the location to live in, and second, they
choose the firm type to work in. We assume that the idiosyncratic shock of worker ω, denoted as
ϵℓc,s,ω depends on two components: a shock that determines the migration decision and a shock
that determines the labor supply decision across firm types. The former shock is to amenities,
while the latter is to efficiency units as in Galle et al. (2023).

The distribution of labor supply across firm types depends on workers’ decisions about
where to work. Let ℓ = (ℓ1, ℓ2, . . . , ℓS) and let Ij,s ≡ {ℓ | wjsℓs ≥ wjkℓk for all k}. A worker
with productivity vector ℓ in region j will apply to firm type s if and only if ℓ ∈ Ij,s. Let Fj(ℓ) be
the joint probability distribution of ℓ for workers in j that we assume is drawn from a Fréchet or
extreme value type II distribution. From Lagakos and Waugh (2013) and Hsieh et al. (2019), the
share of workers that decide to work in firm type k in location j is

λjk|j =
Bjkwκ

jk

∑s Bjswκ
js

, (26)

where κ is the dispersion parameter from the Fréchet distribution which also captures the labor
supply elasticity across firm types, Bjk, are relative efficiency parameters, λjk|j represents the share
of workers in region j that decide to work in firm type k in location j, and Φκ

j ≡ ∑s Bjswκ
js is a

normalization term that captures the ex-ante average income of workers in location j. The labor
supply in terms of efficiency units, Ljs in location j and sector s is:

Ljs = ζ
Φj

wjs
λjs|j L̃j,
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where L̃j is the total amount of workers in j and ζ = Γ
(
1 − 1

κ

)
is a constant term that arises after in-

tegrating the Fréchet distribution. We also assume an amenity idiosyncratic shock that determines
the migration decisions. As in Fajgelbaum and Gaubert (2020), spatial mobility is determined by
the following equation:

λc ≡ L̃c

L̄
=

Wη
c

∑h Wη
h

, (27)

where η corresponds to the migration elasticity, L̄ to the total amount of workers, and Wc corre-
sponds to the ex-ante welfare measure of workers in c, which is:

Wc =
ac Ic

Pc
,

where ac captures amenities, Ic corresponds to a nominal income measure that depends on the
ex-ante average income and the revenue from wedges, and Pc represents the ideal price index in
location c.

4.7 Equilibrium

Labor market clearing conditions imply that in equilibrium the following equations must hold:

Lj,F = Mj

∫
φ∈[φ̃j,φ̄j]

lj,F(φ)ϑj(φ)dφ (28)

Lj,I = Mj

∫
φ∈[φ

j
,φ̃j]

lj,I(φ)ϑj(φ)dφ (29)

Lj,M =

(
σ − 1

σ

)( β(1 − tY
j,M)

wj,M(1 + tL
j,M)

)
Yj,M, (30)

where φ̃j represents the marginal firm that is indifferent between operating in the formal and the
informal sector, and Yj,M corresponds to the gross total revenue of MNEs in j. Then, the equilib-
rium is defined by the following vector of endogenous variables:

x = {wj,s, Φj, Pck, Pc, φ̃j, Ljs, Lj, Wj, Ij},

given a set of exogenous parameters:

∆ = {τjs, Ãjs, tY
j,s, tL

j,s,Mj, bj, ϑj(φ), FCj, Bjs, ac, β, σ, κ, η, γM,F, γM,I},

that solve the following system of equations: labor demand for all formal, informal, and MNEs
firms from equations (9), (10), and (15); firm type choice probabilities from equation (26); migration
decisions from equation (27) and the labor market clearing conditions from equations (28)-(30).

27



4.8 Theoretical results

In this section, we examine the impact of multinational enterprises (MNEs) on local economic
activity, focusing on three key outcomes: (i) the relative employment changes between formal and
informal domestic producers, (ii) changes in real income across different locations, and (iii) the
overall welfare effects at the aggregate level. The latter two outcomes depend on the interaction
between MNE expansion at the local and aggregate levels and the initial distribution of economic
distortions.

Relative employment effects: We aim to understand how the relative demand for formal versus
informal employment, LjF

LjI
, responds to an increase in the productivity of MNEs at the local level.

Assume τjc → ∞ for all j ̸= c, bj → ∞ for all j and that there is no change in the limit φ̃j. Under
these conditions, the change in the ratio of formal to informal employment driven by a change in
MNEs’ productivity is:

d log Lj,F
Lj,I

d log Aj,M
= (σ − 1)

(1 − λj,F)[1 + (1 − β)δj,MγM,F]︸ ︷︷ ︸
Input-output linkages

+δj,M (λj,FγM,F − γM,I)︸ ︷︷ ︸
Spillovers

 , (31)

where, λj,F denotes the initial share of sales to final consumers relative to total revenue for formal

firms in location j, and δj,M =
d ln Lj,M
d ln Aj,M

represents the elasticity of MNE employment with respect to
its own productivity.

Equation (31) highlights that employment reallocation between formal and informal domes-
tic establishments depends on two key components. The first term depends on 1 − β, the expen-
diture share of MNEs in intermediate inputs, and the spillovers from MNEs to formal domestic
firms. This term captures the role of input-output linkages between formal domestic firms and
MNEs. The second term, which depends on γM,F and γM,I , captures the relative productivity
spillovers from MNEs to formal and informal establishments.

For instance, an increase in MNE productivity can lead to higher formal employment rela-
tive to informal employment if input-output linkages are strong or if the difference in spillovers
between formal and informal varieties is substantial. Conversely, employment may reallocate to-
wards informal firms relative to formal firms if the spillovers from MNEs to informal establish-
ments are very strong, outweighing both the input-output linkages and the spillovers to formal
establishments.

In the model calibration, we take β directly from the data, and calibrate the spillovers to
match the reduced-form coefficients from Section 3.

Real income effects: The second question that we are interested in is how real income at the local
level responds to an increase in the productivity of MNEs. The per capita real income measure in

28



location c is:

Wc =
Φc + rc

Pc
, (32)

where Φc is the ex-ante average labor income and rc =
Rc
Lc

is the per-capita income obtained from
the distortion revenue, including all wedges and markups. Define

µL
j,s = σ̃

(
1 + tL

j,s

1 − tY
j,s

)
, and µF

j,M = σ̃

(
1

1 − tY
j,s

)

as wedge measures that incorporate distortions. We also define Ψjc,s as the exposure of consumers
in c to the change in the producer price j, s.30 The change in real income due to a productivity
change of MNEs is:

d ln Wc = ∑
s

ιcλc,s|cd ln wc,s − ∑
j,s∈{F,I}

Ψjc,sd ln wj,s − ∑
j

βΨjc,Md ln wj,M︸ ︷︷ ︸
Change in Factoral ToT

(33)

+ ∑
j

Ψjc,Md ln Aj,M︸ ︷︷ ︸
Technology Change

+ ∑
j,s∈{F,I}

Ψjc,sγM,sd ln Lj,M︸ ︷︷ ︸
Productivity spillovers

(34)

− ∑
j,s∈{F,I}

Ψjc,sd ln µL
j,s + ∑

j
Ψjc,M(βd ln µL

j,M + (1 − β)d ln µF
j,M)︸ ︷︷ ︸

Change in the wedges

(35)

+ (1 − ιc)d ln rc,︸ ︷︷ ︸
Change in the distortion revenue

(36)

where ιc represents the share of factor income in total income in location c. This expression is
similar to one from Atkin and Donaldson (2022) and Baqaee and Farhi (2024). It suggests that the
change in real income in each location can be decomposed into the following components:

1. Change in the factoral terms of trade: This component captures how factor prices change
due to productivity shocks. It depends on how the wage component of exports changes
relative to the wage component of imports. The exposure measure is determined by the
initial expenditure share of each variety. In all trade models, with or without wedges, this
term affects real income in each location.

2. Technology change: This component corresponds to the technological change driven by the
increase in the productivity of MNEs. It reflects how the price index in each location responds

30In the case of formal firms: Ψjc,F =
(

ϕjc,F + (1 − β)∑h ϕhc,M · ϕjh,FM

)
where ϕjc,F is the initial expenditure share of

formal varieties of location c from location j and ϕjh,FM is the initial expenditure share within intermediate inputs of
MNEs in h on formal varieties from location j. For informal firms, Ψjc,I = 0 if j ̸= c, and Ψcc,I = ϕcc,I , which is the
expenditure share of location c in informal varieties. And finally, in the case of MNEs, Ψjc,M = ϕjc,M, which corresponds
to the initial expenditure share of location c in MNEs’ varieties from j.
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to perturbations in MNEs’ productivity. The magnitude of this effect depends on the initial
expenditure shares that each region allocates to MNE varieties, captured by Ψjc,M.

3. Productivity spillovers: This component captures the potential spillovers that MNEs gen-
erate for the local economy. It is represented by the change in MNE employment, d ln Lj,M

and the strength of the spillovers, γM,s. This term quantifies how the price index in each
location changes due to shifts in the productivity of formal and informal domestic firms. The
exposure to these changes depend on the initial expenditure shares and the importance of
input-output linkages to MNEs.

4. Change in the wedges: This component measures how much the price index changes due
to variations in wedges. An increase in wedges, akin to higher markups or taxes, raises
consumer prices and reduces welfare. Exposure to this shock depends on the initial expen-
diture share of each variety and, ϕjc,s, and in the case of formal domestic firms, the strength
of input-output linkages, captured by β.

5. Change in distortion revenue: This component reflects how revenue from distortions, in
per-capita terms, changes with productivity variations. It depends on the importance of
distortion revenue in total income, captured by the initial share 1 − ιc. In a scenario without
wedges, distortion revenue is absent.

In a perfectly efficient economy with no distortions or spillovers, the change in real income
depends only on the factoral terms of trade and technological changes.

Aggregate welfare: The final outcome that we study is how the expansion of MNEs affect welfare
at the aggregate level. We define the welfare function as Ūη = ∑c Wη

c , where η corresponds to the
migration elasticity. Also, assume that:31 i) bj → ∞ for all j; ii) population in each location is fixed
and exogenous to omit congestion externalities; iii) µF

j,M = 1, implying that there are only value-
added and labor wedges; and iv) the rebate is proportional to real income, rc = Φc t̄ to prevent
fiscal externalities.32 Under this scenario, the change in aggregate welfare due to a perturbation in
the productivity of MNEs is:

d ln U = ∑
c

λcd ln Wc, (37)

where λc corresponds to the initial population weights. Using the results for the change in real
income, the market clearing conditions, and summing across locations, the change in aggregate

31We make these assumptions to understand the economic impact of wedges in the absence of other market failures.
Other papers such as Fajgelbaum and Gaubert (2020) have studied the welfare impact of these other market failures.

32The parameter t̄ represents the constant share of income rebated to households.
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welfare is:

d ln U = ∑
j,c

λcΨjc,Md ln Aj,M︸ ︷︷ ︸
Technology Change

+ ∑
j,c,s∈{F,I}

λcΨjc,sγM,sd ln Lj,M︸ ︷︷ ︸
Productivity Spillovers

(38)

+ ∑
s,j

λjλsj|j

(
µL

j,s − µ̄

µ̄

)
d ln Lj,s︸ ︷︷ ︸

Reallocation Effects

, (39)

where µ̄ = 1 + (∑j,c(µ
L
j,c − 1)λcλcj|j)/(∑h Φhλh) is the average wedge in the economy. This equa-

tion decomposes the effect of productivity shocks at the aggregate level and illustrates how these
shocks interact with the initial distribution of distortions. In the absence of distortions, the econ-
omy operates efficiently, and the envelope theorem applies. In this case, the overall change in wel-
fare depends solely on model parameters and is unaffected by changes in the optimizers. However,
when the economy is inefficient due to the presence of wedges, the aggregate change in welfare de-
pends on how the shock interacts with the initial distribution of distortions. If workers reallocate
toward segments of the economy with higher distortions (µL

js ≥ µ̄), allocative efficiency improves,
leading to an additional positive impact on welfare. Conversely, if workers reallocate toward seg-
ments with lower distortions (µL

js ≤ µ̄), allocative efficiency declines, resulting in a further decrease
in welfare. Overall, the effect depends on how the shock affects relative labor demand and supply.

It is important to note that at the aggregate level, other terms related to wage responses and
revenues from distortions cancel out. Gains (or losses) in income in one region are offset by losses
(or gains) in another region through adjustments in the price index.

5 Model calibration

To quantify the role of MNEs and examine their interaction with distortions at the aggregate level
in the Mexican context, we calibrate the model parameters using data and established methods.
Table 7 provides an overview of the parameters required for the calibration. These parameters
include: (i) scale parameters, such as Aj,s (total factor productivity), Bj,s (labor supply efficiency),
and ac (amenities); (ii) the expenditure share of MNEs on labor, β; (iii) iceberg trade costs between
commuting zones, τjc; (iv) the production fixed cost for formal firms, FCj; (v) the mass of firms
in each region, Mj; (vi) key elasticities, including demand elasticity (σ), labor supply elasticity
across firm types (κ), and migration elasticity (η); (vii) wedges that capture distortions in output
and labor markets, such as tL

j,s, tY
j,s, and bj; and (viii) the spillover effects of foreign MNEs on the

domestic economy, represented by γM,s.

We take the following parameters from the literature: the trade elasticity, σ = 6 from esti-
mates in trade studies; the labor supply elasticity across firm types, κ = 2.2 from Zárate (2022);
and the migration elasticity, η = 2 from Monte et al. (2018).
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Parameters from the data: We take the following parameters directly from the data:

• Wedges: Some of the most important parameters to calibrate are the wedges in output and
labor that measure the gaps between prices and marginal costs. To calibrate these wedges we
use the information from section 2.2. In the case of the output/value-added distortions, we
include: VA taxes, distortions from crime, bureaucracy, corruption, and tariffs, and in the case
of labor we include social security contributions and payroll taxes. With this information, we
calibrate tL

j,s and tY
j,s for all types of establishments and locations.

For the parameter bj that captures how the marginal cost responds to changes in labor size
for informal firms, we use information on audits and calibrate bj from a regression relating
the probability of being audited by the Mexican Government with firm size. We provide
more details on this procedure in Appendix B.

• Iceberg trade costs: We follow the trade literature and in particular Faber and Gaubert (2019)
and calculate iceberg trade costs as a function of the euclidean distance in kilometers (kms)
between each pair of commuting zones. We use the following functional form τ1−σ

jc = D−ζ
jc ,

where Djc corresponds to the distance from centroid j to centroid c in kms and ζ is the decay
distance parameter elasticity. We follow the literature and calibrate a value of ζ = 1.

• Expenditure share of foreign MNEs on intermediate inputs: We calibrate this parameter using the
empirical average for the value-added share in Mexico conditional on the wedges,

β =
1

JSN

 ∑
j,s,n∈Ωj,s

(
1 + tL

j,s

1 − tY
j,s

)
wj,slj,s(n)

rj,s(n)

 ,

where J, S, N correspond to the number of locations, firm types and total firms in the econ-
omy.

• Initial distribution of wages and the mass of firms: We calibrate the initial distribution of wages
using the average of wages reported by establishments at the commuting zone and firm-type
level in 1994. Similarly, we calibrate the mass of firms in each location, Mj, using the number
of domestic firms observed in the data.

• Productivity distribution: We assume that all locations have the same productivity distribution
ϑj(φ) = ϑ(φ) for all j. We assume that the productivity draws φ are drawn from a Pareto
distribution with shape parameter θ. We use the distribution of total sales to recover θ and
construct bounds for the distribution using the values from Zárate (2022) that calibrates these
parameters with the same data.

Model inversion to recover scale parameters: With the elasticities at hand and observing the
distribution of wages and employment in Mexico, we can invert the model to recover the scale
parameters, such as TFP at the firm-type location level, Aj,s, the amenities vector at the location
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level, ac, and the relative efficiency parameters in the labor supply function, Bj,s. We define the

geometric mean of variable, xj, as x̄j = exp
(

1
S ∑S

s=1 ln(xj,s)
)

and we normalize the variable as
x̃j = xj/x̄j. We do a similar normalization across locations. We invert the model to recover the
following parameters:

• Labor supply efficiency parameters: We recover, Bjs with the following formula:

Bjs =
λ̃js|j
w̃κ

j,s
,

with this equation we match perfectly the employment shares predicted by the model with
the ones observed in the data in the initial period.

• Total factor productivity at the location firm-type level: With data on wages and employment, we
solve the model for the vector Aj,s using the algorithm from section Appendix E.1 to match
the equilibrium implied by the model with the observed data.

• Fixed cost for formal firms: In each location, we observe the share of firms that are formal.
We calibrate the productivity value φ̃j in the initial equilibrium to match the share of formal
domestic firms and solve the fixed cost of formal firms FCj, such that firm φ̃j is indifferent
between operating in the formal and informal sectors in the initial equilibrium.

Inference matching: Conditional on the demand, supply, and migration elasticities, the relative
change between domestic formal and informal employment is determined by the spillovers from
foreign MNEs to the local domestic economy. We identify these spillover elasticities γM,F, and γM,I

by looking at the reduced-form coefficient on the relative effect of MNE expansion on the formal
and informal employment at the local level. On the one hand, higher spillovers increase total
employment for both types of producers. On the other hand, the relative change in employment
between the two types of domestic producers determines which type of domestic producers benefit
more from the spillovers. In particular, with the data generated by the model we run the following
regression:

∆yc

Lc,0
= βM

y
∆Lc,M

Lc,0
+ ϵc, (40)

where ∆yc corresponds to the change implied by the model after running the counterfactual of an
MNE expansion in our outcomes of interest: i) formal employment, and ii) informal employment;
∆Lc,M corresponds to the change in foreign employment implied by the model in the counter-
factual, Lc,0 represents the initial population in the commuting zone, ϵc is the error term of the
regression, and βM

y represents our coefficient of interest for outcome y. We calculate the following
moment that matches the coefficient implied by the model with the point estimates of the reduced-
form Γy = βM

y − βy where β corresponds to the IV coefficient from equation (2) for outcome y. The
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indirect inference procedure finds the combination of spillover parameters such that:

(γ̂M,F, γ̂M,I) = argmin Γ(γM,F, γM,I)
′WΓ(γM,F, γM,I), (41)

where W is a weighting matrix for which we use the inverse of the variance of the point estimates
of the regression from equation (40). Figure 7 plots the loss function of the previous equation for
different values of the spillovers and Figure E1 in the appendix plots the results for each spillover
holding the other one constant for its respective employment outcome. From the minimization
problem, we find a value of γM,F = 0.125 and γM,I = 0.025, meaning that a 10% increase in foreign
employment increases the productivity of formal (informal) domestic firms by 1.2% (0.25%). The
positive spillover effects also suggest that from a social planner perspective, MNEs should face
lower wedges since they generate a positive externality to the local economy.

6 Counterfactuals

To shed light on the impact of foreign MNEs on real income and the misallocation channel, we run
a simulation similar to the one from AD. In particular, for all the places that experience a positive
increase in foreign employment in our period of study, we simulate a 10% productivity increase
for foreign MNEs. Around 25% commuting zones in Mexico experience the shock. We combine in
a single category the foreign MNEs that are maquila and non-maquila.

Table 6 reports the average effect on real income across commuting zones. Column (1) shows
the results for the case in which there are distortions and spillovers, column (2) removes the dis-
tortions, column (3) the spillovers, and column (4) both market failures. Similarly, Figure 8 plots
the percentage change of real income across commuting zones for the four scenarios.

We find that the productivity shock increases real income by an average of 6.4%. This effect
is 5% for CZs that do not directly experience the productivity increase from foreign MNEs and 8%
for CZs that do. In a hypothetical scenario without pre-existing distortions or spillovers, the real
income gains would average around 4%, indicating that distortions and externalities amplify the
gains from foreign MNEs by 55%. Column 2 presents results for a counterfactual scenario that in-
cludes spillovers but excludes distortions, isolating the role of distortions in shaping overall gains.
This result highlights the contribution of reallocating economic activity from the informal (less
distorted) to the formal (more distorted) sector. We estimate that this reallocation generates gains
of approximately 1.5% (the difference between columns 1 and 2), accounting for 25% of the total
gains. Conversely, column 3 isolates the effect of productivity spillovers by considering a coun-
terfactual that includes distortions but excludes spillovers. The results suggest that productivity
externalities generate gains of about 1.2% (the difference between columns 1 and 3), explaining
20% of the total gains attributed to foreign MNEs.

Moreover, the importance of each channel varies across the commuting zones that experi-
enced the shock directly vs. the ones that did not. We find that the impact of distortions is greater
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in locations that do not directly experience the productivity shock, suggesting that trade linkages
between commuting zones facilitate the reallocation of economic activity from low-distortion to
high-distortion establishments, even in areas without foreign MNEs. This result aligns with the
literature showing that trade openness can reduce informality (McCaig and Pavcnik, 2018), as
formal establishments in untreated locations can supply goods and services to MNEs in treated
locations. For instance, Figure 8 illustrates that most locations experience larger gains when dis-
tortions are taken into account, even when potential spillovers are muted. Spillovers account for
most of the gains in locations that directly experience the shock, explaining about two-thirds of the
market failure-driven improvements. Panel (b) of Figure 8 further shows that spillovers are more
localized, directly benefiting only the zones that experience the productivity shock since MNEs
generate local spillovers.

Overall, this counterfactual exercise suggests that distortions and spillovers can amplify the
gains from foreign MNEs by a significant amount in low and middle-income countries – even in
locations within those countries without foreign MNE presence (due to trade and labor linkages).

7 Conclusion

Countries worldwide provide favorable tax and regulatory treatment to foreign MNEs over do-
mestic firms, justifying this policy non-neutrality with the expectation of productivity spillovers to
the domestic economy. Meanwhile, low- and middle-income countries (LMICs) face a second-best
world, where multiple distortions keep (typically more productive) parts of their economy inef-
ficiently small. Thus, a complete study of the welfare gains from MNEs in LMICs must account
not only for their potential productivity spillovers but also for their impact on the allocation of
resources across differently distorted establishments and locations. Such a study poses challenges,
including the need for credible measures of distortions, data on all establishments (including in-
formal and nonmanufacturing), reduced-form evidence of the reallocative effects of MNEs, and a
general equilibrium model to assess their aggregate welfare effects. We address these in four steps.

First, we build a rich establishment-level panel tracking between 1994 and 2019, the
near-universe of four types of establishments in Mexico: domestically-owned establishments
(labeled domestic and split into formal or informal), and foreign MNEs (split into maquila and
non-maquila). We also construct a novel database with direct measures of distortions, including
crime, subsidies, and labor taxes, which differ across the four establishment types and commuting
zones (CZs) in Mexico. We find evidence of widespread distortions that vary within CZs by
establishment type and across CZs for a given establishment type.

Second, we examine the local reallocation effects of changes in per capita foreign MNE em-
ployment within a CZ. Drawing on the migration literature, we use the historical spatial clustering
of foreign MNEs by origin country to construct an instrument for the endogenous component of
their local employment changes. We find that increased exposure to foreign MNE employment
in a CZ boosts the size of the local domestic economy, primarily driven by the expansion of the
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formal sector, while informal establishments lose relative importance. Additionally, we find that
only non-maquila foreign MNEs have positive effects on the local domestic economy, consistent
with their higher productivity and stronger integration into Mexico’s economy.

Third, to study the aggregate welfare effects of foreign MNEs and quantify the importance
of the allocative efficiency margin in these effects, we develop a quantitative model with hetero-
geneous domestic firms and foreign MNEs. In our model, domestic firms endogenously decide
whether to operate in the formal or the informal economy, and MNEs interact with the local econ-
omy through two channels: (i) they generate productivity externalities, and (ii) they establish de-
mand linkages (notably, with formal firms). We show that, theoretically, the effect of foreign MNEs
on formal and informal employment depends on the relative importance of demand linkages and
the difference in productivity externalities. We also show that, at the aggregate level, the over-
all impact of MNEs on allocative efficiency depends on whether they reallocate resources toward
segments of the economy that were initially inefficiently small due to distortions, or vice versa.

Fourth and lastly, we take the model to the data to quantify and decompose the welfare ef-
fects of foreign MNEs. We calibrate the distortions and wedges directly from our measures of dis-
tortions and recover the scale model parameters, such as, total factor productivity and amenities by
inverting the model and matching the initial equilibrium perfectly with the data. We also calibrate
the productivity externalities through an indirect inference approach, finding the combination of
productivity spillovers from foreign MNEs to domestic firms that replicate the reduced-form coef-
ficients through the lens of the model. The results suggest higher productivity externalities from
foreign MNEs to formal domestic firms than informal ones. Armed with the model and the elas-
ticities at hand, we simulate a 10% productivity increase of foreign MNEs and analyze the overall
welfare gains and the importance of market failures. We find that the MNE productivity shocks
result in 6% aggregate welfare gains. A quarter of these gains stem from reallocation effects in the
presence of distortions, while a fifth is attributed to the productivity spillovers of foreign MNEs to
the local economy. In our setting, the gains from foreign MNEs increase when we account for pre-
existing distortions, as MNEs reallocate economic activity from less distorted to more distorted
establishments that were initially inefficiently small.
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Figures

Figure 1: Percentage of CZ-level employment in domestic informal establishments

(a) 1994 (b) 2019

Notes: Figure 1 presents the percentage of CZ-level employment in domestic informal establishments in our initial (1994)
and last year of analysis (2019).

Figure 2: Percentage of CZ-level employment in foreign MNEs

(a) 1994 (b) 2019

Notes: Figure 2 presents the percentage of CZ-level employment in foreign MNEs in our initial (1994) and last year of
analysis (2019).
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Figure 3: Spatial distribution of distortions by commuting zone

(a) Crime expenses (b) Bureaucracy expenses

(c) Net sales taxes (d) Labor tax

Notes: Figure 3 shows the weighted averages of distortions in each CZ as shares of annual sales for
our initial year 1994. The weights are the number of workers in each CZ-industry-establishment
type. Namely, we plot the expenditure of producers on crime (adding expenses in bribes, crime,
and security), bureaucracy (extra payments to governments and time expenses), the net share of
taxes (taxes and subsidies), and labor taxes for each CZ in Mexico.
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Figure 4: Empirical density of each distortion by establishment-type and CZs

(a) Crime distortion (b) Bureaucracy distortion

(c) VAT & subsidies distortion (d) Labor tax distortion

Notes: Figure 4 shows four empirical density plots of each distortion in 1994, including one histogram for each establish-
ment type (domestic formal, domestic informal, foreign maquila MNEs, and foreign non-maquila MNEs) across all 455
CZs in Mexico. Panels (a)-(c) show each output distortion measured as the monetary cost divided by total sales. Panel
(d) measures the labor input distortion measured as the cost of labor taxes divided by wage bill. Note that informal
establishments do not pay labor taxes by construction, so their histogram is excluded from panel (d). Figure B1 shows
the analogous density plots after controlling for industry and establishment size. Section 2.2.1 provides more details.
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Figure 5: Empirical density of an “index” of total distortions by establishment-type and CZs

Notes: Figure 5 includes an empirical density plot of the “total distortion” in 1994, one histogram for each establishment
type (domestic formal, domestic informal, foreign maquila MNEs, and foreign non-maquila MNEs) across all 455 CZs
in Mexico. We build the index of total distortions by computing 1+tY

1−tL , where the total output distortion (tY) is the sum of
all wedges influencing output decisions, and the total input distortion (tL) is the equivalent from the input side. Section
2.2.1 provides more details.
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Figure 6: Model sketch

Notes: Figure 6 is a sketch of the main agents and locations in our model environment and the interactions between
them. The model features multiple locations (CZs in Mexico and an aggregate rest of the world, RoW) and allows
for trade and migration (at costs τ and d), several producer types (foreign MNEs (MNE), domestic formal (DF) and
domestic informal (DI)), and two worker types: low- and high-skill (LS and HS). Each producer type in each location
potentially faces a different vector of wedges and distortions (µij). Foreign MNEs send their profits Π to the rest of the
world (RoW). For sketch simplicity, we only depict foreign MNEs as a whole, even if, in the model, we separate them
further into foreign MNEs that are in the maquila programs and those that are not.
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Figure 7: Loss function to calibrate the spillovers of MNEs to formal domestic (γDF ,F) and informal
domestic (γDI ,F) producers

Notes: This figure plots the loss function to calibrate the spillover elasticities of foreign MNEs to the local economy
using the inference matching procedure. We use a grid of γM,F ∈ [0, 0.2] and γM,I ∈ [0, 0.04]. The coefficients to match
correspond to the effect of foreign MNEs on formal and informal domestic employment from table 4. Section 5 provides
more details on the indirect inference approach that we use to calibrate these parameters.
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Figure 8: Percentage changes in welfare across CZs due to the foreign MNEs productivity shocks

(a) Gains with distortions and spillovers (b) Gains with no distortions and spillovers

(c) Gains with distortions and no spillovers (d) Gains with no distortions and no spillovers

Notes: Figure 8 plots the changes in welfare for each CZ in Mexico as a result of the local foreign MNEs productivity
shocks. Panel (a) reports the results when we simulate the economy with distortions and spillover effects from increases
in foreign MNEs employment. Panel (b) reports the results in the economy with spillovers, but no without distortions.
Panel (c) with distortions but no spillovers, and panel (d) without distortions and without spillovers. Section 6 provides
more details.

47



Tables

Table 1: Average distortions (%) in Mexico by establishment type

Taxes and Subsidies Weak Institutions and Rule of Law

Establishment Type VAT & Labor Bureaucracy Crime &
Subsidies Contrib. & Regulation Corruption

(1) (2) (3) (4)

Domestic Informal -0.1 0.0 1.9 6.8
Domestic Formal 2.3 19.5 2.2 3.5
Foreign Non-Maquila MNEs 2.2 19.5 2.1 3.3
Foreign Maquila MNEs 1.3 18.5 1.9 3.2

Notes: Table 1 reports weighted averages of distortion values by establishment type (domestic informal, domestic for-
mal, foreign non-maquila MNEs, and foreign maquila MNEs). The weights in the averages across CZs are the total
number of workers in each CZ. The distortion value for each CZ for a given category (e.g., domestic informal estab-
lishments) is a weighted average across values for all establishments in that category (where weights are the number of
workers in each establishment). VAT & subsidies distortions (column 1) are reported as shares of total net taxes (taxes
minus subsidies) in total annual sales. Labor taxes (column 2) are reported as a share among the total annual wage bill.
Distortions related to bureaucracy & regulation (column 3) and crime & corruption (column 4) are reported as shares
among total annual sales. All values are presented as percentages. Section 2.2.1 provides more details.
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Table 2: OLS and IV estimates of the effects of foreign MNEs exposure on the domestic economy

(a) OLS

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 0.088∗∗ 9.384∗∗∗ 3.088∗∗ 1.846∗∗∗ 0.146∗∗∗ 0.707∗∗∗

Domestic (0.036) (1.999) (1.222) (0.488) (0.027) (0.141)

Obs 2275 2275 2275 2275 2275 2275

(b) IV

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 1.357∗∗∗ 35.708∗∗∗ 15.231∗∗∗ 6.227∗∗∗ 0.333∗∗∗ 3.532∗∗∗

Domestic (0.14) (3.326) (0.662) (0.769) (0.109) (1.240)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

Notes: Table 2 presents the OLS and IV estimates of the regression described in equation (2). The population variable
includes the working-age population only. Sales, value-added, capital (assets), and wage bills are expressed in 2018
CPI-deflated thousands of U.S. dollars per capita. Workers are measured as headcounts. Observations are weighted
by the initial CZ domestic employment. We cluster the standard errors at the census division level. We use as controls
economic region-year fixed effects, measures of import and export exposure, and various time-variant CZ-level controls.
Sections 3.1, 3.2, and Appendix A.4 provide more details about the regression specification and controls.
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Table 3: IV estimates of the effects of foreign MNEs exposure on the domestic economy. By foreign
MNE type: all, only maquila or only non-maquila

(a) All Foreign

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 1.357∗∗∗ 35.708∗∗∗ 15.231∗∗∗ 6.227∗∗∗ 0.333∗∗∗ 3.532∗∗∗

Domestic (0.14) (3.326) (0.662) (0.769) (0.109) (1.240)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

(b) Maquila

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 0.970 40.891 7.228 2.363 -0.738∗ -2.130
Domestic (0.848) (39.550) (10.733) (7.170) (0.379) (1.742)

Obs 2275 2275 2275 2275 2275 2275
F-stat 157.79 157.79 157.79 157.79 157.79 157.79

(c) Non-Maquila

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 2.664∗∗∗ 69.843∗∗∗ 36.127∗∗∗ 16.636∗∗∗ 1.342∗∗∗ 8.630∗∗∗

Domestic (0.351) (8.880) (3.623) (2.720) (0.379) (2.903)

Obs 2275 2275 2275 2275 2275 2275
F-stat 227.27 227.27 227.27 227.27 227.27 227.27

Notes: Table 3 presents the IV estimates of the regression described in equation (4). The three panels differ in the set of
foreign MNEs whose effects we estimate (and the subsequent controls used). In the upper panel, we keep the baseline
sample of all foreign MNEs, which corresponds to the regression in equation (2) and the results presented in Table 2.
In the middle panel, we focus only on the exposure to maquila foreign MNEs. In these regressions, we control for the
change in exposure to non-maquila foreign MNEs. In the lower panel, we focus only on the exposure to non-maquila
foreign MNEs. In these regressions, we control for the change in exposure to maquila foreign MNEs. The population
variable includes the working-age population only. Sales, value-added, capital (assets), and wage bills are expressed
in 2018 CPI-deflated thousands of U.S. dollars per capita. Workers are measured as headcounts. Observations are
weighted by the initial CZ domestic employment. We cluster the standard errors at the census division level. We use as
controls economic region-year fixed effects, measures of import and export exposure, and various time-variant CZ-level
controls. Sections 3.1, 3.2, and Appendix A.4 provide more details about the regression specification and controls.
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Table 4: IV estimates of the effects of foreign MNEs exposure on the domestic formal vs. informal
sectors

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 1.357∗∗∗ 35.708∗∗∗ 15.231∗∗∗ 6.227∗∗∗ 0.333∗∗∗ 3.532∗∗∗

Domestic (0.14) (3.326) (0.662) (0.769) (0.109) (1.240)

Formal – 28.142∗∗∗ 12.516∗∗∗ 4.261∗∗ 0.295∗∗∗ 2.952∗∗∗

(1.959) (0.459) (1.652) (0.083) (1.088)

Informal – 7.566∗∗∗ 2.715∗∗∗ 1.966 0.038 0.580∗∗∗

(1.544) (0.520) (1.495) (0.036) (0.197)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

Notes: Table 4 presents the IV estimates of the regression described in equation (2). This table includes coefficients
for formal and informal domestic establishments. The population variable includes the working-age population only.
Sales, value-added, capital (assets), and wage bills are expressed in 2018 CPI-deflated thousands of U.S. dollars per
capita. Workers are measured as headcounts. Observations are weighted by the initial CZ domestic overall, formal or
informal employment. We cluster the standard errors at the census division level. We use as controls economic region-
year fixed effects, measures of import and export exposure, and various time-variant CZ-level controls. Sections 3.1, 3.2,
3.3, and Appendix A.4 provide more details about the regression specification and controls.
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Table 5: IV estimates of the effects of foreign MNEs exposure on the domestic formal vs. informal
sectors. By foreign MNE type: all, only maquila or only non-maquila

(a) Maquila

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 0.970 40.891 7.228 2.363 -0.738∗ -2.130
Domestic (0.848) (39.550) (10.733) (7.170) (0.379) (1.742)

Formal – 37.139 7.215 8.432∗∗∗ -0.580∗∗∗ -0.984
(23.582) (6.917) (3.053) (0.142) (0.787)

Informal – 3.752 0.013 -6.069 -0.158 -1.146
(16.155) (3.851) (4.406) (0.238) (1.251)

Obs 2275 2275 2275 2275 2275 2275
F-stat 157.79 157.79 157.79 157.79 157.79 157.79

(b) Non-Maquila

Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 2.664∗∗∗ 69.843∗∗∗ 36.127∗∗∗ 16.636∗∗∗ 1.342∗∗∗ 8.630∗∗∗

Domestic (0.351) (8.880) (3.623) (2.720) (0.379) (2.903)

Formal – 56.679∗∗∗ 28.706∗∗∗ 9.245∗∗∗ 1.074∗∗∗ 7.049∗∗

(6.394) (2.431) (3.507) (0.267) (2.743)

Informal – 13.163∗∗∗ 7.421∗∗∗ 7.391∗ 0.268∗∗ 1.581∗∗∗

(3.989) (2.042) (4.395) (0.126) (0.284)

Obs 2275 2275 2275 2275 2275 2275
F-stat 227.27 227.27 227.27 227.27 227.27 227.27

Notes: Table 5 presents the IV estimates of the regression described in equation (4). The two panels differ in the set
of foreign MNEs whose effects we estimate (and the subsequent controls used). In the upper panel, we focus only on
the exposure to maquila foreign MNEs. In these regressions, we control for the change in exposure to non-maquila
foreign MNEs. In the lower panel, we focus only on the exposure to non-maquila foreign MNEs. In these regressions,
we control for the change in exposure to maquila foreign MNEs. The population variable includes the working-age
population only. Sales, value-added, capital (assets), and wage bills are expressed in 2018 CPI-deflated thousands of
U.S. dollars per capita. Workers are measured as headcounts. Observations are weighted by the initial CZ domestic
overall, formal or informal employment. We cluster the standard errors at the census division level. We use as controls
economic region-year fixed effects, measures of import and export exposure, and various time-variant CZ-level controls.
Sections 3.1, 3.2, 3.3, and Appendix A.4 provide more details about the regression specification and controls.
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Table 6: Welfare effects: averages for three groups of CZs

Scenario

Distortions + No distortions + Distortions + No distortions +
spillovers spillovers no spillovers no spillovers

(1) (2) (3) (4)

All CZs 6.38% 4.83% 5.10% 4.14%
(0.024) (0.020) (0.023) (0.018)

CZs with foreign MNEs 8.07% 6.57% 5.81% 4.80%
(0.034) (0.027) (0.029) (0.023)

CZs without foreign MNEs 5.84% 4.28% 4.88% 3.94%
(0.016) (0.013) (0.020) (0.016)

Notes: This table reports the results of our main counterfactual exercise, which consists of a 10% productivity increase
for foreign MNEs in the locations that experience a positive increase of foreign employment between 1994 and 2019.
The first column reports the results for the counterfactual that includes wedges and spillovers, column 2 removes the
wedges, column 3 the spillovers, and column 4 both sources of market failures. The first row reports the simple average
across all the commuting zones, while the second and third rows report the results for the locations that did not experi-
ence the productivity shock directly and those that did respectively. The standard deviation is reported in parentheses.
Section 6 provides more details.
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Table 7: Summary of Parameters for Calibration

Parameter Description Value/Source

Aj,s, Bj,s, ac
Scale parameters for productivity, labor sup-
ply efficiency, and amenities

Recovered via model inversion

β Labor share MNEs
We calibrate it using the average value-
added share in Mexico

τij Iceberg trade costs
Based on distance, ζ = 1 (Faber and Gaubert
(2019))

FCj Fixed cost for formal firms
We calibrate it matching the share of formal
firms in each location

Mj Mass of firms in each region We take it directly from the data

σ Demand elasticity 6 - different trade studies

κ Labor supply elasticity across firm types 2.2 (Zárate (2022))

η Migration elasticity 2 (Monte et al. (2018))

tL
j,s, tY

j,s Wedges in output and labor
Calibrated using data on taxes, crime, cor-
ruption, etc.

bj
Informal firm marginal cost responsiveness
to labor size

Estimated from government audits

ϑj(φ) Productivity distribution (Pareto)
We calibrate the shape parameter θ using the
distribution of sales

γM,F, γM,I
Spillover elasticities of foreign MNEs to the
domestic economy

Indirect inference matching
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These appendices supplement the paper “The Gains from Foreign Multinationals in an Econ-
omy with Distortions” with the following material:

• Appendix A provides details on the build of the establishment-level data from the Economic
Census and summary statistics and discusses additional data used in the project (e.g., for the
CZ-level controls).

• Appendix B describes the construction of the distortions data and presents additional sum-
mary statistics.

• Appendix C presents additional empirical evidence referenced in the main text.

• Appendix D presents the details and derivations of the theoretical results.

• Appendix E includes additional quantitative results.



Appendix A Data appendix

Appendix A.1 Establishment-level microdata: Economic Census

Unit of observation The Economic Census is a complete enumeration of establishments in Mexico with
the following characteristics: economic units in a single physical location, settled in a permanent place and
delimited by constructions or fixed installations, that combine activities and resources under the control
of a single owner or controlling entity to carry out activities of production of goods, purchase and sale of
merchandise or provision of services; whether for profit or not (INEGI, 2021).

Coverage The activities subject to the Economic Censuses are divided into two large groups: (i) those
for which information is collected throughout the entire Mexican territory: fishing and aquaculture; min-
ing; electricity, water and gas; construction; transport, mail and storage, as well as financial and insur-
ance services; and (ii) manufacturing, commerce and non-financial services, whose information is collected
through a complete survey in the largest and most economically-important geographical areas in Mexico
and, through a sample in rural areas, where the economic activity in these industries is unimportant (INEGI,
2021).

Data We build an unbalanced panel of establishment-level data uniting six consecutive Economic Cen-
suses from 1994, 1999, 2004, 2009, 2014, and 2019. This panel tracks typical balance sheet variables such as
total sales, number of workers, wage bill, and assets (our proxy for capital).

Crucially, we also observe the establishments that are at least partially foreign-owned. We refer to
an establishment as a foreign MNE if it is at least 50% foreign-owned in one Census year. Additionally,
we track the country of origin of an establishment’s foreign capital (which is a key input for our leading
instrumental variable). In the rare instances where we observe more than one country of origin, we keep
the country with the largest share of ownership in the year with the highest foreign ownership share.

We also observe the municipality of each establishment, which we then map to a commuting zone
– abbreviated CZ (out of 455 CZs). The Economic Census also records the industry classification of each
establishment at the 4-digit level.

Cleaning rules We drop establishment-years in which an establishment reports zero or missing workers,
negative sales, negative value-added, or negative production.

Establishment-level identifiers across time INEGI started assigning unique identifiers to each establish-
ment in the 2009 Economic Census, which allows us to track establishments across the 2009, 2014, and 2019
Economic Censuses. In addition, Busso et al. (2018) match the official unique and time-consistent identi-
fiers to the year-specific Census identifiers in 1994, 1999, and 2004. Their iterative procedure finds similar
establishments through name matching based on their legal entity name, also considering their geolocation,
industry, and birth year. Their algorithm has ten steps to decide on the best match (should it exist) for an
establishment comparing two years. If the procedure doesn’t find a match, there are two options: the es-
tablishment stopped operating or changed locations. Finally, the authors validated their algorithm with the
official identifiers, and they found more than 90% of accuracy.
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Appendix A.2 Summary statistics

Table A1: Summary statistics by establishment type

1994 2019

Domestic Foreign Domestic Foreign

Informal Formal MNEs Informal Formal MNEs

Number of estab. 1,760,156 436,158 5,228 4,167,031 611,878 9,008

Employment 1.8 13.8 154.2 2.4 23.6 301.2
Sales 20.9 744.2 12,676.2 24.3 1,240.4 21,525.9

Notes: Table A1 presents summary statistics on the sample of establishments in our analysis, separated into three
groups (foreign MNEs, domestic formal, and domestic informal). Namely, Table A1 shows the averages across all
CZs (weighted by the number of establishments) at the beginning and end of our sample period (1994 and 2019). We
measure size as total sales and number of workers. Values for sales are expressed in 2018 CPI-deflated thousands of
U.S. dollars.

Table A2: Importance in the Mexican economy of domestic informal and foreign MNEs

1994 2019

Domestic Foreign Domestic Foreign
Informal Multinationals Informal Multinationals

Workers 31.70 8.07 36.83 9.99
Sales 8.60 15.50 9.61 18.39
Wage bill 2.00 19.79 9.00 25.72

Notes: Table A2 shows the importance of domestic informal establishments and foreign MNEs as a share of the economy-
wide totals of the number of workers, sales, and wage bill in 1994 and 2019. Values are reported as percentages. Do-
mestic formal establishments are the complement to 100%.
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Table A3: Summary statistics by establishment type with maquila and non-maquila foreign MNEs

1994 2019

Domestic Foreign MNEs Domestic Foreign MNEs

Informal Formal No-Maquila Maquila Informal Formal No-Maquila Maquila

Number of estab. 1,760,156 436,158 4,802 426 4,167,031 611,878 7,253 1,755

Employment 1.8 13.8 127.6 453.5 2.4 23.6 204.2 702.2
Sales 20.9 744.2 12,726.0 12,114.1 24.3 1,240.4 21,833.7 20,253.6

Notes: Table A3 presents summary statistics on the sample of establishments in our analysis, separated into four groups
(non-maquila foreign MNEs, maquila foreign MNEs, domestic formal, and domestic informal). Namely, Table A3 shows
the averages across all CZs (weighted by the number of establishments) at the beginning and end of our sample period
(1994 and 2019). We measure size as total sales and number of workers. Values for sales are expressed in 2018 CPI-
deflated thousands of U.S. dollars.

Table A4: Summary statistics for maquila and non-maquila foreign MNEs in 2019

Any maquila Establishments Workers Sales Workers Sales/ Assets/ Exports
income share share worker worker share

(1) (2) (3) (4) (5) (6) (7)

No 0.81 0.55 21,833.7 204.2 106.9 26.5 0.09
Yes 0.19 0.45 20,253.6 702.2 28.8 7.3 0.71

Notes: Table A4 presents summary statistics separately for foreign MNEs in Mexico in 2019 with or without income from
maquila activities. The shares in columns (1) and (2) are with respect to the totals in foreign MNEs. Shares in column
(7) are with respect to the total sales of the respective type of foreign MNEs (foreign MNEs with or without income
from maquila activities). Values for sales, sales per worker and assets per worker are expressed in 2018 CPI-deflated
thousands of U.S. dollars.

Appendix A.3 Other data

Time-consistent commuting zones Between 1994 and 2019, Mexico both created new municipalities and
merged some municipalities, making it necessary to create time-consistent commuting zones (CZs). We
began with an initial mapping of municipalities to CZs for 2019 borrowed from Blyde et al. (2020), which
became our reference for the CZ definitions. In 2019, there were 779 CZs in Mexico. Then, to keep track
of changes in municipality codes, new municipalities, and municipalities that split or merged, we used the
“Catálogo Único de Claves de Áreas Geoestadı́sticas Estatales, Municipales y Localidades” from INEGI for
the 2000-2020 period. For the 1994-2000 period, we used INEGI’s census reports of new municipalities.

In 1994, CZs had a mean of 12,196 workers per CZ, a median of 980, a minimum of 4 workers, and a
maximum of 2,535,464 workers. In 2019, CZs had a mean of 30,379 workers and a median of 3,081, whereas
the minimum and maximum of total workers were 9 and 4,872,287, respectively. CZs have an average area
of 2,460.2 km2 and a median of 666.4 km2. The smallest CZ has 4.3 km2, and the biggest has an area of 52,982
km2.
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Additionally, we needed all CZs to have a positive value for all dependent variables of our regres-
sions, so these regressions could be carried out in a balanced CZ-year panel. For example, we don’t want to
have a CZ where the number of high-skill workers is zero. While this is not a problem for most commuting
zones, this is problematic for very small and very rural commuting zones. To solve this, we merged neigh-
boring commuting zones that had at least one of the dependent variables with a zero value. After this, we
ended up with 455 CZs.

Migration flows We used various sources of data to construct the 1990 municipality-municipality (MUN-
MUN) migration matrix. Firstly, we use the IPUMS 1990 data for Mexico which provide us with the res-
idence of each individual 5 years before the 1990 survey. However, the questionnaire employed in this
Census asked for the Mexican state (ENT) or country of residence in 1985. This implied two problems: (i)
we had only had ENT-MUN flows, and (ii) we were missing the MUN-Rest of the World (RoW) and RoW-
RoW flows. To address the first problem, we made a proportionality assumption to assign the total outflow
of each state of origin to each municipality within its boundaries by its share of the population. Once we
made this assumption, we were able to construct the MUN-MUN matrix. To address the second problem,
the MUN-RoW flows, we used the 1990 ACS US Census data from IPUMS, since the US is the principal
destiny of Mexican migration, to find how many people had migrated between 1985 and 1990 and were
living in the US. Once we had the aggregated value, we proportionally assign the total outflow of migrants
from Mexico to the US to each municipality using the 1993 “Encuesta sobre Migración en la Frontera Norte
de México”, which collected data on the residence of the surveyed immigrants. Finally, we added the total
population in 1990 of all the countries from which people migrating from abroad to Mexico in the 1990
Mexican Census data for the RoW-RoW flow.

Concordance between industry classifications The industry classification used in the 1994 Economic Cen-
sus differs from the NAICS classification used in the subsequent Economics Censuses (1999-2019). In the
1994 Economic Census, INEGI used the “Mexican Classification of Activities and Products” (CMAP in Span-
ish). CMAP comprises nine sectors that disaggregate into sub-sectors, branches, and classes. We created a
manual mapping between the 30 CMAP sub-sectors (used in 1994) and the 21 NAICS two-digit codes (used
between 1999 and 2019) to a set of 16 broad sectors. Table A5 shows the concordance between these 16 broad
sectors and each industry classification.

Appendix A.4 Commuting-zone level controls

Data for part of our commuting zone-level controls comes from the “Integrated Public Use Microdata Se-
ries” (IPUMS) for Mexico. The Mexico IPUMS data is based on the General Population and Housing Census
taking place every ten years. We use beginning-of-decade General Population and Housing Census data for
the two years we observe each decade in the Economic Census. Namely, we use the 1990 values for 1994,
the 2000 values for 1999 and 2004, the 2010 values for 2009 and 2014, and the 2020 values for 2019. From
IPUMS, we use the following commuting-zone level controls: (i) the share of individuals living in a place
designated as urban; (ii) the share of individuals working in manufacturing; (iii) the share of individuals
with a completed secondary degree; (iv) the share of individuals who are employed; (v) the share of indi-
viduals in routine occupations; (vi) the share of indigenous individuals; and (vii) the share of foreign-born
individuals.

We also use Comtrade data to build three measures of CZ-level exposure to imports of Mexico from
the United States and China and to the growing exports of China to Mexico’s main export markets from
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Table A5: Concordance table INEGI-NAICS

Sector CMAP (1994) NAICS (1999-2019)
Agriculture/Mining 11, 21, 22, 23, 29 11, 21
Energy/Maintenance 41, 42 22, 56
Construction/Rentals 50, 82, 83 23, 53
Foods/Textile 31, 32 31
Chemical/Paper/Non-metallic 33-36 32
Metallic/Machinery/Equipment 37-39 33
Wholesale Trade 61 43
Retail Trade 62 46
Transport 71 48
Postal and Storage 72 49
Media 94 51
Finance and Insurance 81 52
Professional Services 95, 97 54
Healthcare/Education/Social Assistance 92 61-62
Other Services 96 71, 81
Accommodation Services 93 72

1994. These measures adapt to the Mexican setting the exposure measures proposed by Autor et al. (2013).
We use two-digit HS import data from Comtrade and map these HS codes to NAICS two-digit industry
codes using the R package concordance by Liao et al. (2020). We also use employment data at the CZ level,
and at the economic sector (defined by NAICS two-digit industry codes) level in 1994. We used this data to
weigh the exposure measures by the CZ-sector employment share of national-sector employment.

The first two measures aim to control for changes in the import patterns of Mexico from two impor-
tant global trade partners, China and the United States. China’s becoming a member of the WTO in 2001
is an event with plausible repercussions for Mexican labor markets. The United States gained preferential
access to the Mexican market after NAFTA came into force in 1994. Instead of directly using the change
in imports of Mexico from these two countries (which might reflect endogenous responses to demand or
supply shocks in Mexico), we leverage the changes in the imports of countries Ω from the United States and
China, respectively. Namely, Ω includes Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador,
El Salvador, Guatemala, Guyana, Jamaica, Nicaragua, Panama, Peru, Paraguay, Uruguay, and Venezuela
(as in Blyde et al., 2020). Changes in imports of countries Ω from China and the United States capture the
supply-driven component in Mexico’s imports from China and the United States, in addition to changes in
demand from China from countries at comparable levels of development as Mexico and distance to China.
In addition, for the United States-specific measure, we add Canada to the set Ω, as NAFTA has plausibly
affected Canada’s imports from the United States similarly to how it has affected Mexico’s imports.

To build CZ-level measures of exposure to the imports from the United States and China, we appor-
tion the “shock” (the change in imports of countries Ω from the United States and China) to CZs based
on their 1994 employment in the relevant industry j and CZ cz. The measure is then translated into a per-
worker measure by dividing it by the CZ cz overall employment in 1994. Namely, we build the following
CZ-level measure of exposure to changes in imports from the United States and China as follows:

∆IPWo,cz,t =
1

Lcz,1994
∑

j

Lcz,j,1994

Lj,1994
∆MH→Ω

jt (A1)
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where cz indexes CZs in Mexico, j is a broad sector category, H ∈ {UnitedStates, China}, and L is em-
ployment. ∆MH→RoW

jt represents the change in exports from either the United States or China to the set of
countries Ω between (t − 5) and t.

Second, we build a CZ-level measure of Mexico’s competition with China in the markets to which
Mexico traditionally exported. Namely, we build the changes in the exports of China to the main importing
partners of Mexico in 1994, i.e., the exports of China to the United States, Canada, Japan, Spain, and France
(who jointly account for about 90% of Mexico’s export that year).

The measure of exposure to competition with China is given by equation (A2), where k ∈ {Japan,
Spain, France, United States, Canada}. We aggregate across countries k the changes in exports of China to
each country k, weighted by the importance of imports from Mexico for that specific country. For a CZ cz
and industry j, we weigh the export competition shock by the importance of industry j in the employment
of that CZ cz in 1994.

Expcz,t =
1

Lcz,1994
∑

j

Lcz,j,1994

Lj,1994

[
∑
k

MMX→k
j,1994

Mk
j,1994

∆MChina→k
jt

]
(A2)

where cz indexes CZs in Mexico, j is a broad sector category, L is employment,
MMX→k

j,1994

Mk
j,1994

is the share of imports

of country k from Mexico out the total imports of country k in 1994, and ∆MChina→k
jt denotes the change of

imports of country k from China between (t − 5) and t.

Appendix B Establishment-level distortions

Appendix B.1 Output distortions: Taxes and subsidies

Appendix B.1.1 Taxes

Data Economic Census 1994, 1999, 2004, 2009, 2014, 2019. Panel available for all years, should the estab-
lishment exist.

Variables Total sales and VAT.

Sources for distortion Taxes.

Taxes share =
Sales VATannual

Salesannual

Extrapolating to other establishments Extrapolation to other establishments is not needed.

Appendix B.1.2 Subsidies

Data Economic Census 1994, 1999, 2004, 2009, 2014, 2019. Panel available for all years, should the estab-
lishment exist.

Variables Total sales and subsidies.

Sources for distortion Subsidies.
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Subsidies share = −Subsidiesannual

Salesannual

Extrapolating to other establishments Extrapolation to other establishments is not needed.

Appendix B.2 Output distortions: Weak institutions and the rule of law

Appendix B.2.1 Regulation

Data ENAPROCE 2015, 2018. This survey reports data from 2014, 2016 and 2017. Panel available: ID to
link 2015 with 2018, should the establishment exist. We match observations with the Economic Census.

Variables Total sales (even if the Economic Census was not collected that year), wages of senior execu-
tives, average number of senior executives, hours dedicated to administrative requirements (bureaucracy),
additional payments, factor weights, ID, sector, CZ, size (number of workers), establishment type (domestic
formal, domestic informal, maquila foreign MNEs, and non-maquila foreign MNEs), and census division.

Sources of distortion

1. Time spent (labor factor) used to address government requirements.

2. Additional payments to the government due to regulation (other than taxes).

1. Time spent (labor factor) used to address government requirements

Average annual senior wage︷ ︸︸ ︷
Wage billannual

senior
Nsenior

×

Expected worked hours︷ ︸︸ ︷
1

5 × 8 × 50
× Hours spent in government requirementsannual

Salesannual

Superscripts denote the frequency of the variable (weekly, monthly or annual). We assume that senior
employees perform these tasks.

2. Additional payments to the government due to regulation (other than taxes)

Additional payments markup =
Additional paymentsannual

Salesannual

Extrapolating to other establishments, matching to Economic Census and obtaining the sales denomi-
nator This is a standalone survey; therefore, we take the sales reported in this survey. We match these
observations with the Economic Census using different years and project the distortion share to other estab-
lishments. The distortions reported in 2014 are matched with those in the Census 2014, where the reported
year is 2013. The distortions reported in 2017 are matched with those in the Census 2019, where the reported
year is 2018.

The linear regression approach is more transparent than performing the mean imputation; also, the
unobserved heterogeneity captured by the fixed effects will improve the estimation. Let the distortion share
µ f iste of the establishment f in the census division i of the sector s (manufacturing or non-manufacturing)
and establishment type e in year t be explained by:

µ f iste = α + β1 log(Size f t) + β2(log(Size f t))
2 + γi + δs + ηe + ε f iste (B3)

7



where γi, δs, ηe are the fixed effects of the location, sector, and establishment type, respectively, and the
observations are weighted by the expansion factor.

Appendix B.2.2 Crime

Data ENVE 2012, 2014, 2016, 2018, 2020. Panel available: ID to link 2016, 2018, and 2020, should the estab-
lishment exist. We drop 2020 due to the COVID-19 pandemic. We match observations with the Economic
Census.

Variables Total sales (from the Economic Census), prevention expenditures, cost of crime (damages), fac-
tor weights, ID, sector, CZ, size (number of workers), establishment type (domestic formal, domestic infor-
mal, maquila foreign MNEs, and non-maquila foreign MNEs), and census division.

Sources of distortion

1. Prevention measures.

2. Actual damages caused by crimes.

1. Prevention measures

Prevention share =
Preventionannual

Salesannual

2. Actual damages caused by crimes Source: Additional module of ENVE with events by crime type and
establishment. Let c be the type of crime.

Damages share =
∑c Damagesannual

c

Salesannual

Extrapolating to other establishments and matching to Economic Census We match these observations
with the Economic Census using different years and project the distortion share to other establishments.
The distortions reported in 2016 are matched with those in the Census 2014, where the reported year is
2013. The distortions reported in 2018 are matched with those in the Census 2019, where the reported year
is 2018.

The linear regression approach is more transparent than performing the mean imputation; also, the
unobserved heterogeneity captured by the fixed effects will improve the estimation. Let the distortion share
µ f iste of the establishment f in the census division i of the sector s (manufacturing or non-manufacturing)
and establishment type e in year t be explained by:

µ f iste = α + β1 log(Size f t) + β2(log(Size f t))
2 + γi + δs + θt + ηe + ε f iste (B4)

where γi, δs, θt, ηe are the fixed effects of the location, sector, time, and establishment type, respectively, and
the observations are weighted by the expansion factor.

Appendix B.2.3 Corruption

Data ENVE 2012, 2014, 2016, 2018, 2020. Panel available: ID to link 2016, 2018, and 2020, should the estab-
lishment exist. We drop 2020 due to the COVID-19 pandemic. We match observations with the Economic
Census.
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Variables Total sales (from the Economic Census), bribes, factor weights, ID, sector, CZ, size (number
of workers), establishment type (domestic formal, domestic informal, maquila foreign MNEs, and non-
maquila foreign MNEs), and census division.

Sources for distortion Bribes.

Bribes share =
Bribesannual

Salesannual

Extrapolating to other establishments and matching to Economic Census We match these observations
with the Economic Census using different years and project the distortion share to other establishments.
The distortions reported in 2016 are matched with those in the Census 2014, where the reported year is
2013. The distortions reported in 2018 are matched with those in the Census 2019, where the reported year
is 2018.

The linear regression approach is more transparent than performing the mean imputation; also, the
unobserved heterogeneity captured by the fixed effects will improve the estimation. Let the distortion share
µ f iste of the establishment f in the census division i of the sector s (manufacturing or non-manufacturing)
and establishment type e in year t be explained by:

µ f iste = α + β1 log(Size f t) + β2(log(Size f t))
2 + γi + δs + θt + ηe + ε f iste (B5)

where γi, δs, θt, ηe are the fixed effects of the location, sector, time, and establishment type, respectively, and
the observations are weighted by the expansion factor.

Appendix B.3 Labor distortions

Appendix B.3.1 Labor input distortion

The distortions related to labor input are captured through contributions to social security. By construction,
informal establishments don’t pay social security.

Data Economic Census 1994, 1999, 2004, 2009, 2014, 2019. Panel available for all years, should the estab-
lishment exist.

Variables Social security contributions and wage bill.

Sources for distortion Social security.

Labor distortion share =
Social securityannual

Wage billannual

Extrapolating to other establishments Extrapolation to other establishments is not needed.
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Appendix B.4 Histograms about distortions in Mexico

Figure B1: Empirical density of each distortion by establishment type and CZs after controlling for size and
sector

(a) Crime distortion (b) Bureaucracy distortion

(c) VAT & subsidies distortion (d) Labor tax distortion

Notes: Figure B1 includes four empirical density plots of each distortion in 1994 after controlling for size and sector,
one histogram for each establishment type (domestic formal, domestic informal, foreign maquila MNEs, and foreign
non-maquila MNEs) across all 455 CZs in Mexico.
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Appendix C Additional empirical results

Appendix C.1 Supportive evidence for the IV

Figure C1: Evolution of employment in foreign MNEs by country of origin
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Notes: Panel (a) in Figure C1 shows the composition of employment in foreign MNEs in Mexico by the country of
origin of the foreign capital (from 1994 to 2019). Panel (b) normalizes to 1 the Mexico-wide employment in 1994 in
establishments owned by Mexico’s eight largest investor countries. Each line tracks the evolution since 1994 of foreign
MNE employment in Mexico from each of those eight investor countries (plus from any other origin country labelled
“other”).
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Figure C2: Spatial concentration of foreign MNEs into Mexico by country (region) of ownership (2019)

(a) United States (b) Canada

(c) Western Europe (d) Japan

Notes: Figure C2 displays the spatial variation in the importance of employment at foreign MNEs across commuting
zones in Mexico in our end-year 2019. Namely, we plot the share of employment in foreign MNEs from a given country
(region) of origin as a share of the total employment in foreign MNEs in a commuting zone. Panel A focuses on foreign
MNEs into Mexico from the United States, Panel B on foreign MNEs from Canada, Panel C on foreign MNEs from West-
ern Europe and Panel D on foreign MNEs from Japan. Most foreign MNEs from Western Europe comes from Germany,
Netherlands, Great Britain, France, and Switzerland (sorted in descending order based on overall employment in 2019).
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Figure C3: Spatial concentration in Mexico of German and Japanese MNEs and relevant amenities

(a) German MNEs cluster in Puebla (2012-2016) (b) Japanese MNEs cluster in El Bajio (2017)

(c) German schools in Mexico (Google Maps)
(d) Japanese schools in Mexico (Google Maps)

Notes: The maps in Panels C3a and C3b come from two articles in the Mexican newspaper El Economista (see here
and here). The message of these maps and the articles more broadly is twofold: (i) foreign MNEs from specific origin
countries (Germany and Japan in these particular examples) tends to be spatially concentrated (e.g., Germany keeps
investing in Puebla, whereas Japan keeps investing in Bajı́o) and (ii) different origin countries have different spatial
clustering patterns (even when the countries are similar in GDP per capita and invest in similar industries). The maps in
Panels C3c and C3d are print screens of Google Maps searches for German and Japanese schools in Mexico, respectively.
The exact searches used were “mexico escuela alemana” and “mexico escuela japonesa.” Two patterns stand out. First,
as expected, Mexico City concentrates both foreign MNEs and amenities (including amenities relevant to the varied
countries of foreign MNE ownership). Second, beyond Mexico City, the geographic clusters of foreign MNEs from a
given origin country are also clusters for the amenities relevant to that origin country. For instance, foreign MNEs from
Germany clusters in Puebla, and so do German schools.
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Figure C4: First stage of the instrument
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Notes: In both panels, the X-axis presents the residualized measure of exposure to foreign MNEs (X̂F
cz,t) and the Y-axis

presents its residualized instrument (ẐF
cz,t). Both variables are residualized by controlling for the vector of FE and

other controls Kcz,t. Clustering happens at the census division level.

Table C1: First stage and reduced form estimates of the effects of foreign MNEs exposure on the domestic
economy

First Stage Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 0.796∗∗∗ 1.080∗∗∗ 28.411∗∗∗ 12.119∗∗∗ 4.955∗∗∗ 0.266∗∗∗ 2.811∗∗∗

Domestic (0.024) (0.120) (2.185) (0.648) (0.616) (0.094) (0.916)

Obs 2275 2275 2275 2275 2275 2275 2275

Notes: Table C1 presents the first stage (unnumbered column) and reduced form estimates (columns 1-6) of the regres-
sion described in equation (2). The population variable includes the working-age population only. Sales, value-added,
capital (assets), and wage bills are expressed in 2018 CPI-deflated thousands of U.S. dollars per capita. Workers are
measured as headcounts. Observations are weighted by the initial CZ domestic employment. We cluster the standard
errors at the census division level. We use as controls economic region-year fixed effects, measures of import and export
exposure, and various time-variant CZ-level controls. Sections 3.1, 3.2, and Appendix A.4 provide more details about
the regression specification and controls.
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Table C2: First stage and reduced form estimates of the effects of foreign MNEs exposure on the domestic
formal vs. informal sectors

First Stage Pop Sales VA Capital Workers Wage Bill
(1) (2) (3) (4) (5) (6)

Overall 0.796∗∗∗ 1.080∗∗∗ 28.411∗∗∗ 12.119∗∗∗ 4.955∗∗∗ 0.266∗∗∗ 2.811∗∗∗

Domestic (0.024) (0.120) (2.185) (0.648) (0.616) (0.094) (0.916)

Formal – – 22.391∗∗∗ 9.958∗∗∗ 3.390∗∗∗ 0.235∗∗∗ 2.349∗∗∗

(1.183) (0.279) (1.234) (0.072) (0.807)

Informal – – 6.020∗∗∗ 2.161∗∗∗ 1.565 0.031 0.462∗∗∗

(1.147) (0.457) (1.230) (0.030) (0.148)

Obs 2275 2275 2275 2275 2275 2275 2275

Notes: Table C2 presents the first stage (unnumbered column) and reduced form estimates (columns 1-6) of the regres-
sion described in equation (2). This table includes coefficients for formal and informal domestic establishments. The
population variable includes the working-age population only. Sales, value-added, capital (assets), and wage bills are
expressed in 2018 CPI-deflated thousands of U.S. dollars per capita. Workers are measured as headcounts. Observations
are weighted by the initial CZ domestic overall, formal or informal employment. We cluster the standard errors at the
census division level. We use as controls economic region-year fixed effects, measures of import and export exposure,
and various time-variant CZ-level controls. Sections 3.1, 3.2, 3.3, and Appendix A.4 provide more details about the
regression specification and controls.
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Appendix C.2 Additional regression results

Table C3: OLS and IV estimates of the effects of foreign MNEs exposure on the domestic economy blue
collar vs white collar

(a) OLS

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall 0.146∗∗∗ 0.129∗∗∗ 0.017∗∗ 0.707∗∗∗ 0.743∗∗∗ -0.037
Domestic (0.027) (0.030) (0.008) (0.141) (0.106) (0.135)

Obs 2275 2275 2275 2275 2275 2275

(b) IV

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall 0.333∗∗∗ 0.211 0.123∗∗ 3.532∗∗∗ 1.890∗∗∗ 1.642
Domestic (0.109) (0.155) (0.050) (1.240) (0.297) (1.183)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

Notes: Table C3 presents the OLS and IV estimates of the regression described in equation (2). This table shows co-
efficients for total, blue-collar, and white-collar workers and wage bill. Workers are measured as headcounts. Wage
bills are expressed in 2018 CPI-deflated thousands of U.S. dollars per capita. Observations are weighted by the initial
CZ domestic employment. We cluster the standard errors at the census division level. We use as controls economic
region-year fixed effects, measures of import and export exposure, and various time-variant CZ-level controls. Sections
3.1, 3.2, and Appendix A.4 provide more details about the regression specification and controls.
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Table C4: IV estimates of the effects of foreign MNEs exposure on the domestic economy blue collar vs white
collar. By foreign MNE type: all, only maquila or only non-maquila

(a) All Foreign

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall 0.333∗∗∗ 0.211 0.123∗∗ 3.532∗∗∗ 1.890∗∗∗ 1.642
Domestic (0.109) (0.155) (0.050) (1.240) (0.297) (1.183)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

(b) Maquila

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall -0.738∗ -0.703∗ -0.035 -2.130 -3.078 0.948
Domestic (0.379) (0.356) (0.046) (1.742) (2.086) (1.056)

Obs 2275 2275 2275 2275 2275 2275
F-stat 157.79 157.79 157.79 157.79 157.79 157.79

(c) Non-Maquila

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall 1.342∗∗∗ 1.013∗∗ 0.329∗∗ 8.630∗∗∗ 5.349∗∗∗ 3.282
Domestic (0.379) (0.504) (0.132) (2.903) (0.836) (3.070)

Obs 2275 2275 2275 2275 2275 2275
F-stat 227.27 227.27 227.27 227.27 227.27 227.27

Notes: Table C4 presents the IV estimates of the regression described in equation (4). The three panels differ in the
set of foreign MNEs whose effects we estimate (and the subsequent controls used). In the upper panel, we keep the
baseline sample of all foreign MNEs, which corresponds to the regression in equation (2) and the results presented
in Table C3. In the middle panel, we focus only on the exposure to maquila foreign MNEs. In these regressions, we
control for the change in exposure to non-maquila foreign MNEs. In the lower panel, we focus only on the exposure
to non-maquila foreign MNEs. In these regressions, we control for the change in exposure to maquila foreign MNEs.
Workers are measured as headcounts. Wage bills are expressed in 2018 CPI-deflated thousands of U.S. dollars per capita.
Observations are weighted by the initial CZ domestic employment. We cluster the standard errors at the census division
level. We use as controls economic region-year fixed effects, measures of import and export exposure, and various time-
variant CZ-level controls. Sections 3.1, 3.2, and Appendix A.4 provide more details about the regression specification
and controls.
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Table C5: IV estimates of the effects of foreign MNEs exposure on the domestic formal vs. informal sectors.
By worker type: total, blue collar, or white collar

Number of Workers Wage Bill
Total Blue Collar White Collar Total Blue Collar White Collar

(1) (2) (3) (4) (5) (6)

Overall 0.333∗∗∗ 0.211 0.123∗∗ 3.532∗∗∗ 1.890∗∗∗ 1.642
Domestic (0.109) (0.155) (0.050) (1.240) (0.297) (1.183)

Formal 0.295∗∗∗ 0.189 0.106∗∗ 2.952∗∗∗ 1.347∗∗∗ 1.606
(0.083) (0.130) (0.049) (1.088) (0.206) (1.164)

Informal 0.038 0.022 0.016∗∗∗ 0.580∗∗∗ 0.544∗∗∗ 0.035
(0.036) (0.036) (0.003) (0.197) (0.183) (0.022)

Obs 2275 2275 2275 2275 2275 2275
F-stat 107.8 107.8 107.8 107.8 107.8 107.8

Notes: Table C5 presents the IV estimates of the regression described in equation (2). This table shows coefficients for
total, blue-collar, and white-collar workers and wage bill. Additionally, it includes the formal and informal decomposi-
tion. Workers are measured as headcounts. Wage bills are expressed in 2018 CPI-deflated thousands of U.S. dollars per
capita. Observations are weighted by the initial CZ domestic overall, formal or informal employment. We cluster the
standard errors at the census division level. We use as controls economic region-year fixed effects, measures of import
and export exposure, and various time-variant CZ-level controls. Sections 3.1, 3.2, 3.3, and Appendix A.4 provide more
details about the regression specification and controls.

Appendix D Theoretical Results

In this section, we provide proofs for the three theoretical results from section 4.8.

Appendix D.1 Labor supply

Before providing the proofs for the theoretical results, we derive the labor supply functions. A worker
chooses to work in firm-type k and live in j if:

ϵj(ℓj,kwj,k + rj)

Pj
≥ ϵc(ℓc,swc,s + rc)

Pc

Workers choose first the location and then, conditional on the residential location, they choose the firm type
to work in.

18



Appendix D.1.1 Labor supply-firm types

Conditional on living in j, the joint distribution of vector ℓj is:

F(ℓj) =
K

∏
k=1

exp(−Bjkℓ
−κ
jk ), (D6)

where κ represents the dispersion parameter and Bjs correspond to the scale parameters from the Fréchet
distribution. In this section, we provide two main results. First, the probability that an agent in j chooses
firm type k is:

λjk =
Bjkwκ

jk

∑s Bjswκ
js

. (D7)

Second, that the ex-ante expected average income is:

E[max
{s}K

s=1

{wjsℓjs}] = γκ

(
∑

s
Bjswκ

js

) 1
κ

(D8)

where γκ is a constant equal to Γ
(

κ−1
κ

)
and Γ(·) is the gamma function.

To show the first result, note that an agent in location j chooses to work in firm-type k if and only if
the following expression holds for all s:

wjkℓjk ≥ wjsℓjs,

which is equivalent to ℓjs ≤
wjk
wjs

ℓjk. Denoting bjs =
wjk
wjs

, and

Φj = E[max
{s}K

s=1

{wjsℓjs}].

We know that by Bayes rule conditional that the maximum is wjkϵjk:

Φj =
wjk

λjk

∫ ∞

0
ℓjk · Fjk(ℓjk, bjsℓjk, ..., bjKℓjk)dℓjk,

where Fjk is the partial derivative of F with respect to the kth element and λjk is the probability of choosing
k. Given the F(·) function above, we get that:

∂F(ℓj)

∂ℓjk
= κBjkℓ

−κ−1
jk exp(−

K

∑
s=1

Bjsℓ
−κ
js ) (D9)

We then have that the probability of choosing k in location j is:

λjk =
∫ ∞

0
Fjk(ℓjk, bjsℓjk, ..., bjKℓjk)dℓjk (D10)

= κ
∫ ∞

0
Bjkℓ

−κ−1
jk exp(−

κ

∑
s=1

Bjsb−κ
js ℓ−κ

jk )dℓjk (D11)

=
1

∑K
s=1 Bjsb−κ

js

∫ ∞

0
Bjk exp(−u)du (D12)
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=
Bjkwκ

jk

∑K
s=1 Bjswκ

js
, (D13)

where u = ℓκ
jk. This equation corresponds to the first result. Computing

Φj =
wjk

λjk

∫ ∞

0
ℓjk · Fjk(ℓjk, bjsℓjk, ..., bjKℓjk)dℓjk (D14)

=
κwjk

λjk

∫ ∞

0
Bjkℓ

−κ
jk exp(−

κ

∑
s=1

Bjsb−κ
js ℓ−κ

jk )dℓjk (D15)

= wjk
∑K

s=1 Bjsb−κ
js

Bjk

∫ ∞

0

Bjk

∑K
s=1 Bjsb−κ

js

(
K

∑
s=1

Bjsb−κ
js

) 1
κ

u−1/κ exp(−u)du (D16)

=

(
K

∑
s=1

Bjswκ
js

) 1
κ ∫ ∞

0
u−1/κ exp(−u)du︸ ︷︷ ︸

Γ(1− 1
κ )

(D17)

This corresponds to the expression that we have in the main text.

Appendix D.1.2 Migration decision

Workers make migration decisions based on idiosyncratic amenity shocks ϵc and the expected value of the
ex-ante average labor income in each location. A worker decide to lives in c is and only if the following
condition holds for all i:

ϵc(Eℓ[max{s}K
s=1

{wcsℓcs}] + rc)

Pc
≥

ϵi(Eℓ[max{s}K
s=1

{wisℓis}] + ri)

Pi
,

ϵc(Φc + rc)

Pc
≥ ϵi(Φi + ri)

Pi
.

Let’s define Wi =
Φi+ri

Pi
as the real income measure in location i. Then, rewriting the previous condition, a

worker lives in c if and only if for all i:

ϵc ≥ ϵi
Wi
Wc

.

We define ωi =
Wi
Wc

. The joint distribution of vector ϵ is:

F(ϵ) =
C

∏
i=1

exp(−aiϵ
−η
c ) (D18)

This means that the probability of choosing location c is:

λc =
∫ ∞

0
acϵ

−η−1
c exp(−

C

∑
i=1

aiω
−η
i ϵ

−η
c )dϵc (D19)

=
ac

∑C
i=1 aiω

−η
i

∫ ∞

0
exp(−u)d (D20)

=
acWη

c

∑C
i=1 aiW

η
i

(D21)
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Finally, we need to prove what is the expected value for the welfare measure. Using a similar analysis to the
previous section, we have that the distribution of the maximum from a joint Frechet distribution is:

G(x) = exp(−
C

∑
i=1

aiW
η
i x−η)

Then, the expected value of the maximum is:

E(x) =
∫ ∞

0
η

C

∑
i=1

aiW
η
i x−η exp(−

C

∑
i=1

aiW
η
i x−η)dx (D22)

=
∫ ∞

0

(
C

∑
i=1

aiW
η
i

) 1
η

y−1/η exp(−y)dy (D23)

=

(
C

∑
i=1

aiW
η
i

) 1
η ∫ ∞

0
y−1/η exp(−y)dy (D24)

=

(
C

∑
i=1

aiW
η
i

) 1
η

· Γ
(

1 − 1
η

)
, (D25)

where y = x−η ∑C
i=1 aiW

η
i and Γ(·) is a constant term, which corresponds to the Gamma function evaluated

at η−1
η . This is the expression that we have in the main text.

Appendix D.2 The Effect of MNEs on Formal vs. Informal Employment

In this section, we try to understand how does the expansion of MNEs affect formal domestic vs. informal
domestic employment. Since we want to understand this effect at the local level, we omit trade and mi-
gration linkages. Because of this, we also omit the location subindex c since the economy is closed. We are
interested in the effect on the ratio LF

LI
, then, we start analyzing the effect on formal varieties and then we

study the effect on informal employment and finally we take the difference for the ratio.

Appendix D.2.1 Formal Domestic Employment

From the solution to formal employment, we know that:

lF(φ) =
xF(φ)

AF φ
=

ΦpF(φ)−σ

AF φ
=

(αPσQ + (1 − β) σ−1
σ RM(1 − tM

Y )Pσ−1
FM )pF(φ)1−σ

pF AF φ
(D26)

=
σ − 1

σ

(1 − tF
Y)

wF(1 + tF
L)

(
αPσQ + (1 − β)

σ − 1
σ

RM(1 − tM
Y )Pσ−1

FM

)
pF(φ)1−σ (D27)

We can rewrite this as:

lF(φ) =

(
σ − 1

σ

)
(1 − tF

Y)

wF(1 + tF
L)

(
X · ϕF(φ) + (1 − β)

σ − 1
σ

RM(1 − tM
Y ) · χ(φ)

)
, (D28)

where X ≡ PQ is total expenditure by households (inclusive of fixed cost payments) and ϕF(φ) = α
pF(φ)1−σ

P1−σ

and χ(φ) = pF(φ)1−σ

P1−σ
FM

are the expenditure shares of final consumers and MNEs in the variety produced by

firm φ. Integrating over all firms that decide to operate in the formal sector, we obtain that total formal
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employment is:

LF =

(
σ − 1

σ

)
(1 − tF

Y)

wF(1 + tF
L)

(
X
∫
[φ̃,φ̄]

ϕF(φ)ϑ(φ)dφ + (1 − β)
σ − 1

σ
RM(1 − tM

Y )

)
, (D29)

where we are using the fact that MNEs spend all their expenditure in intermediate inputs in formal domestic
varieties, that is: ∫

[φ̃,φ̄]
χ(φ)ϑ(φ)dφ = 1.

Let’s define ϕF =
∫
[φ̃,φ̄] ϕF(φ)ϑ(φ)dφ. This term corresponds to the total expenditure share of final con-

sumers in formal domestic varieties. Then, the total amount of labor in the formal sector is given by:

LF =

(
σ − 1

σ

)
(1 − tF

Y)

wF(1 + tF
L)

(
XϕF + (1 − β)

σ − 1
σ

RM(1 − tM
Y )

)
. (D30)

The total number of workers in the formal domestic sector depends negatively on the wage in that sector and
positively in the expenditure share of consumers in formal domestic varieties and in the revenue obtained
by MNEs. The total revenue of MNEs is given by the following expression:

RM = pMQM = ϕMPQ, (D31)

where ϕM is the expenditure share of final consumers in the MNE, given by:

ϕM = (1 − α)
p1−σ

M
P1−σ

. (D32)

Let’s suppose that there is an increase in the productivity of foreign MNEs, AM. We are interested in
the effect on formal domestic employment. Starting from equation (D30), and abstracting from any income
effects (meaning any changes in wages) and choosing X as the numeraire (so that it is not affected by the
shock), we obtain that:

L̂F =
XϕF

XϕF + (1 − β) σ−1
σ RM(1 − tM

Y )
(̂XϕF)

+
(1 − β) σ−1

σ RM(1 − tM
Y )

XϕF + (1 − β) σ−1
σ RM(1 − tM

Y )

̂(
(1 − β)

σ − 1
σ

RM(1 − tM
Y )

)
,

where x̂ = d ln x for any variable x. We can write this as:

L̂F = λϕ̂F + (1 − λ)R̂M, (D33)

where λ represents the initial share of employment of domestic formal varieties that goes to producing
output for final consumers, and 1 − λ is the share that goes to producing output for MNEs. We know that:

ϕ̂F = d ln ϕF =
dϕF
ϕF

, (D34)
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we can apply Leibniz rule to ϕF =
∫
[φ̃,φ̄] ϕF(φ)ϑ(φ)dφ and obtain that:

dϕF = −ϕF(φ̃)dφ̃ +
∫
[φ̃,φ̄]

dϕF(φ)ϑ(φ)dφ. (D35)

If we assume that (to first order) the shock does not affect the threshold (dφ̃ = 0), then:

ϕ̂F =
∫
[φ̃,φ̄]

dϕF(φ)

ϕF(φ)

ϕF(φ)

ϕF
ϑ(φ)dφ =

∫
[φ̃,φ̄]

ϕ̂F(φ)
ϕF(φ)

ϕF
ϑ(φ)dφ. (D36)

Recall that ϕF(φ) = α
pF(φ)1−σ

P1−σ , so we get:

ϕ̂F(φ) = (1 − σ) p̂F(φ) + (σ − 1)P̂

We will use that: p̂F(φ) = −ÂF. We also know that:

pM =
σ

σ − 1
(wM(1 + tM

L ))βP1−β
FM

AM(1 − tM
Y )

Since PFM is the aggregate price index at which formal firms sell to the multinational, and all the formal
prices satisfy p̂F(φ) = −ÂF, then we also know P̂FM = −ÂF. Then (recall that we are keeping wages,
including wM, unchanged for now), we conclude that:

p̂M = −(1 − β)ÂF − ÂM.

Recall that, since:

AF = ÃFLγM,F
M

AI = ÃI LγM,I
M ,

then:

ÂF = γM,F L̂M (D37)

ÂI = γM,I L̂M. (D38)

Denote with δM ≡ L̂M/ÂM > 0 the elasticity of MNE employment w.r.t. MNE productivity. We now focus
on the revenue side of MNEs, from (D31) we have that

RM = ϕMX,

hence (recall that X was chosen as numeraire and is not changing):

R̂M = ϕ̂M.

Use the definition of ϕM:

ϕM = (1 − α)
p1−σ

M
P1−σ
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ϕ̂M = (1 − σ) p̂M + (σ − 1)P̂. (D39)

Putting all the things we have derived so far, we get:

L̂F = λϕ̂F + (1 − λ)R̂M

= λ((1 − σ) p̂F + (σ − 1)P̂ − (1 − σ) p̂M − (σ − 1)P̂) + (1 − σ) p̂M + (σ − 1)P̂

= λ(1 − σ)( p̂F − p̂M) + (1 − σ) p̂M + (σ − 1)P̂

L̂F

ÂM
= λ(σ − 1)

(
(1 − (1 − β))

ÂF

ÂM
− 1

)
− (1 − σ)

(
(1 − β)

ÂF

ÂM
+ 1

)
+ (σ − 1)

P̂
ÂM

= λ(σ − 1) (βγM,FδM − 1) + (σ − 1) ((1 − β)γM,FδM + 1) + (σ − 1)
P̂

ÂM

= (1 − λ)(σ − 1) (1 − βγM,FδM) + (σ − 1)γM,FδM + (σ − 1)
P̂

ÂM
(D40)

= (1 − λ)(σ − 1) (1 − βγM,FδM) + (σ − 1)
(

P̂
ÂM

− p̂F

)
(D41)

Appendix D.2.2 Informal Domestic Employment

Recall that, from equations in previous sections (adapted to the notation of a single location), we have that
labor for informal firms is given by:

lI(φ)
1
σ wI

(
1 + a +

2lI(φ)

b

)
=

σ − 1
σ

(1 − tI
Y) (AI φ)

σ−1
σ (αXPσ−1)

1
σ

Let’s log-linearize this (assuming that wages do not change):

l̂I(φ)

σ
+

(
2l I(φ)

b

)
1 + a + 2l I(φ)

b

l̂I(φ) =
σ − 1

σ
ÂI +

σ − 1
σ

P̂

So, we obtain:

l̂I(φ) = (σ − 1)
1 + a + 2l I(φ)

b

1 + a + (1 + σ) 2l I(φ)
b

(ÂI + P̂)

Recall that the price of the informal firm is:

pI(φ) =
σ

σ − 1

wI

(
1 + a + 2lI(φ)

b

)
(1 − tI

Y)AI φ
(D42)

We log-linearize this to obtain:

p̂I(φ) =

(
2l I(φ)

b

)
1 + a + 2l I(φ)

b

l̂I(φ)− ÂI (D43)
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Introduce the previous expression for l̂I(φ) into this to obtain:

p̂I(φ) = (σ − 1)

(
2l I(φ)

b

)
1 + a + (1 + σ) 2l I(φ)

b

(ÂI + P̂)− ÂI (D44)

=
(σ − 1)

(
2l I(φ)

b

)
1 + a + (1 + σ) 2l I(φ)

b

P̂ +

 (σ − 1)
(

2l I(φ)
b

)
1 + a + (1 + σ) 2l I(φ)

b

− 1

 ÂI (D45)

=
(σ − 1)

(
2l I(φ)

b

)
1 + a + (1 + σ) 2l I(φ)

b

P̂ +

 (σ − 1) 2l I(φ)
b − 1 − a − (1 + σ) 2l I(φ)

b

1 + a + (1 + σ) 2l I(φ)
b

 ÂI (D46)

=
(σ − 1)

(
2l I(φ)

b

)
1 + a + (1 + σ) 2l I(φ)

b

P̂ −
1 + a + 4l I(φ)

b

1 + a + (1 + σ) 2l I(φ)
b

ÂI (D47)

For example, if σ = 1, or if b → ∞, this boils down to p̂I(φ) = −ÂI . But, for the general case, introduce the
previous equation into the expression for the aggregate price index:

P1−σ = α
∫ φ̃

φ
pI(φ)1−σϑ(φ)dφ + α

∫ φ

φ̃
pF(φ)1−σϑ(φ)dφ + (1 − α)p1−σ

M

(1 − σ)P̂ =
∫ φ̃

φ
α

pI(φ)1−σ

P1−σ
(1 − σ) p̂I(φ)ϑ(φ)dφ +

∫ φ

φ̃
α

pF(φ)1−σ

P1−σ
(1 − σ) p̂F(φ)ϑ(φ)dφ

+ (1 − α)
p1−σ

M
P1−σ

(1 − σ) p̂M

P̂ =
∫ φ̃

φ
ϕI(φ) p̂I(φ)ϑ(φ)dφ +

∫ φ

φ̃
ϕF(φ) p̂F(φ)ϑ(φ)dφ + ϕM p̂M

=
∫ φ̃

φ
ϕI(φ) p̂I(φ)ϑ(φ)dφ − ϕF ÂF − ϕM((1 − β)ÂF + ÂM)

Introduce into this our previous expression for p̂I(φ) to obtain:

P̂ = ωP̂ − ζ I ÂI − ϕF ÂF − ϕM((1 − β)ÂF + ÂM),

where:

ω =
∫ φ̃

φ
ϕI(φ)

(σ − 1)
(

2l I(φ)
b

)
1 + a + (1 + σ) 2l I(φ)

b

dφ (D48)

ζ I =
∫ φ̃

φ
ϕI(φ)

1 + a + 4l I(φ)
b

1 + a + (1 + σ) 2l I(φ)
b

dφ. (D49)

While these are complicated objects, they are determined in the initial steady state, so we do not need to
worry to much about them (notice, also, that ϕI = ζ I + ω, this might come in handy later on, but perhaps
not). So, we can solve for P̂, as:

(1 − ω)P̂ = −ζ I ÂI − ϕF ÂF − ϕM((1 − β)ÂF + ÂM) (D50)
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P̂
ÂM

= −ζ̃ IγM,IδM − ϕ̃FγM,FδM − ϕ̃M((1 − β)γM,FδM + 1) (D51)

= −ζ̃ IγM,IδM − (ϕ̃F + (1 − β)ϕ̃M)γM,FδM − ϕ̃M, (D52)

where a variable with a tilde represents the corresponding variable without tilde divided by 1 − ω. Recall
that:

LI =
∫ φ̃

φ
lI(φ)ϑ(φ)dφ

L̂I =
∫ φ̃

φ

l I(φ)

LI
l̂I(φ)ϑ(φ)dφ

Introducing our expression for l̂I(φ) into this, we obtain:

L̂I = (σ − 1)(ÂI + P̂)
∫ φ̃

φ

1 + a + 2l I(φ)
b

1 + a + (1 + σ) 2l I(φ)
b

l I(φ)

LI
ϑ(φ)dφ

Lets call the integral (which, once again, is a steady state object) Γ. If b → ∞, then Γ tends to one. But
generally, Γ ≤ 1. Then, we finally get:

L̂I = Γ(σ − 1)(ÂI + P̂)
L̂I

ÂM
= Γ(σ − 1)

(
γM,IδM +

P̂
ÂM

)
Now, say we are interested in the ratio of formal to informal employment:

r ≡ LF
LI

Then we know:

r̂ = L̂F − L̂I

r̂
ÂM

=
L̂F

ÂM
− L̂I

ÂM
(D53)

Introducing our previous expressions we conclude:

r̂
ÂM

= (1 − λ)(σ − 1) (1 − βγM,FδM) + (σ − 1)γM,FδM + (σ − 1)
P̂

ÂM

− Γ(σ − 1)
(

γM,IδM +
P̂

ÂM

)
(D54)

Hence, we get:

r̂
ÂM

= (1 − λ)(σ − 1) (1 − βγM,FδM) + (σ − 1)γM,FδM

+ (σ − 1)
P̂

ÂM
(1 − Γ)− Γ(σ − 1)γM,IδM
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So, for example, if Γ = 1 (which happens, e.g., if there is no quadratic component), then we get:

r̂
ÂM

= (1 − λ)(σ − 1) (1 − βγM,FδM) + (σ − 1)(γM,F − γM,I)δM, (D55)

which is the expression that we have derived in section 4.8.

Appendix D.3 Change in real income

Let’s assume that bi → ∞ for each region j. Define the following variable for the aggregate expenditure
across domestic firms:

ϕcj,s∈{F,I} =
∫

φ∈φj,s

ϕcj,s(φ)ϑj(φ)dφ.

We can rewrite the ex-ante real income measure as:

Wc =
ac Ic

Pc
=

ac(Φc + rc)

Pc
(D56)

where ac is a time-invariant amenity level in location c and rc corresponds to the per-capita revenue from
distortions that accrues to location c. In particular, rc = Rc/Lc, where Rc = ∑h,s∈Ωc(µ

L
h,s − 1)λhλhs|h L̄ and

Ωc represents the set of transactions that is rebated to c. The change in real income is:

d ln Wc = ιcd ln Φc + (1 − ιc)d ln rc − d ln Pc, (D57)

We proceed to understand the effect of a change in the productivity of MNES in each one of these terms.
The change in the ex-ante factoral average income is:

d ln Φc = ∑
s

λcs|cd ln wc,s (D58)

On the other hand, the change in the price index is:

d ln Pc = ∑
j,s∈{F,I}

ϕjc,s(d ln wj,s + d ln µL
j,s − d ln Aj,s) (D59)

+ ∑
j

ϕjc,Mβd ln wj,M + d ln µL
j,M (D60)

+ ∑
j

ϕjc,M(1 − β)d ln Pj,FM ++d ln µF
j,M (D61)

− ∑
j

ϕjc,Md ln Aj,M, (D62)

where Pj,FM represents the cost of MNEs in j of an intermediate input bundle of formal varieties. The change
in this variable is:

d ln Pj,FM = ∑
h

ϕhj,FM(d ln wh,F + d ln µL
h,F − d ln Ah,F). (D63)
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Plugging in equation (D63), in the change in the price index we get that:

d ln Pc = ∑
j,s∈{F,I}

ϕjc,s(d ln wj,s + d ln µL
j,s − d ln Aj,s) (D64)

+ ∑
j

βϕjc,M(d ln wj,M + d ln µF
j,M − d ln Aj,M) (D65)

+ ∑
j,h
(1 − β)ϕjc,Mϕhj,FM(d ln wh,F + d ln µL

h,F − d ln Ah,F), (D66)

where ϕhj,FM captures the expenditure share of MNEs in location j of formal varieties in h. Defining the
following exposure measures for consumers in c to goods from j:

Ψjc,F ≡ ϕjc,F + ∑
h
(1 − β)ϕhc,Mϕjh,FM (D67)

Ψjc,I ≡ ϕjc,I (D68)

Ψjc,M ≡ ϕjc,M, (D69)

the change in the price index is:

d ln Pc = ∑
j,s∈{F,I}

Ψjc,s(d ln wj,s + d ln µL
j,s − d ln Aj,s) (D70)

+ ∑
j

Ψjc,Mβ(d ln wj,M + d ln µL
j,M) (D71)

+ ∑
j

Ψjc,M[(1 − β)d ln µF
j,s − d ln Aj,M]. (D72)

Plugging in this expression in the change in real income, using the fact that γM,s =
d ln Aj,s
d ln Lj,M

, and with some
algebra manipulation, we get that:

d ln Wc = ∑
s

ιcλc,s|cd ln wc,s − ∑
j,s∈{F,I}

Ψjc,sd ln wj,s − ∑
j

βΨjc,Md ln wj,M (D73)

+ ∑
j

Ψjc,Md ln Aj,M + ∑
j,s∈{F,I}

Ψjc,sγM,sd ln Lj,M (D74)

− ∑
j,s∈{F,I}

Ψjc,sd ln µL
j,s + ∑

j
Ψjc,M(βd ln µL

j,M + (1 − β)d ln µF
j,M) (D75)

+ (1 − ιc)d ln rc, (D76)

which corresponds to the expression in section 4.8 for the change in real income in each location.

Appendix D.4 Change in Aggregate Welfare

Under the assumptions that i) bj → ∞ for all j; ii) the population shares, λj are constant; iii) the rebate in
per-capita terms is proportional to income rc = t̄Φc; and iv) the wedges represent taxes to value-added
and labor, such that, µF

j,M=1. The change in aggregate welfare only depends on: i) technological effects; ii)
spillovers; and iii) reallocation effects.
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Under these assumptions, the market clearing conditions are:

λjλjs|j = 1+t̄
µL

j,s

(
∑

c
ϕjc,sΦcλc + {1}s=F · ϕjc,M(1 − β)∑

h
ϕjh,sMΦhλh

)
, (D77)

where {1}s=F is an indicator variable that takes the value of 1 if s corresponds to the formal segment of the
economy. The change in aggregate welfare is:

d ln U = ∑
c

λcd ln Wc (D78)

Adding up the change in real income from the previous expression and since the rebate is constant, we
obtain:

d ln U = ∑
c,s

λcλc,s|cd ln wc,s − ∑
c,j,s∈{F,I}

λcΨjc,sd ln wj,s − ∑
c,j

βλcΨjc,Md ln wj,M (D79)

+ ∑
c,j

λcΨjc,Md ln Aj,M + ∑
c,j,s∈{F,I}

λcΨjc,sγM,sd ln Lj,M (D80)

− ∑
c,j,s∈{F,I}

λcΨjc,sd ln µL
j,s + ∑

c,j
Ψjc,M(βd ln µL

j,M + (1 − β)d ln µF
j,M) (D81)

+ d ln(1 + t̄). (D82)

From the market clearing conditions and these expressions with some algebra manipulation we get that:

λcλc,s|c − Ψcj,s = λcλc,s|c

(
µL

j,s − 1 − t̄

1 + t̄

)

. Plugging in this expression in the change in welfare, we get:

d ln U = −∑
c,s

λcλc,s|c

(
µL

j,s − 1 − t̄

1 + t̄

)
d ln wc,s (D83)

+ ∑
c,j

λcΨjc,Md ln Aj,M + ∑
c,j,s∈{F,I}

λcΨjc,sγM,sd ln Lj,M (D84)

− ∑
c,j,s∈{F,I}

λcΨjc,sd ln µL
j,s + ∑

c,j
Ψjc,M(βd ln µL

j,M + (1 − β)d ln µF
j,M) (D85)

+ d ln(1 + t̄). (D86)

Calculating the change in the proportional rebate:

d ln(1 + t̄) =

(
1

1 + t̄

)
dt̄ (D87)

=

(
1

1 + t̄

)
∑
j,s
(µj,s − 1)λjλjs|j(d ln wj,s + d ln Lj,s) + µj,sλjλjs|jd ln µj,s. (D88)

Using the previous expression; normalizing GDP to 1, such that, t̄ ∑j,s λjλjs|j = 1, and with some algebra
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manipulations, we get that the change in aggregate welfare is:

d ln U = ∑
c,s

λcλc,s|c

(
µL

j,s − 1 − t̄

1 + t̄

)
d ln Lc,s (D89)

+ ∑
c,j

λcΨjc,Md ln Aj,M + ∑
c,j,s∈{F,I}

λcΨjc,sγM,sd ln Lj,M. (D90)

Defining µ̄ = 1 + t̄ and replacing t̄ in terms of µ̄, we get the expression for the change in aggregate welfare
in the main text.
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Appendix E Additional quantitative results

Appendix E.1 Algorithm

In this section, we explain the algorithm to solve the general equilibrium model. The system of equations
is described in section 4. The sub-index t represents simulation iterations. The algorithm is based on Al-
varez and Lucas (2007) and Redding and Rossi-Hansberg (2017), but it incorporates firm heterogeneity. The
algorithm works as a contraction mapping and is as follows:

1. In an outer loop, for the grid of firms, compute the productivity values φ drawn from a bounded
Pareto productivity distribution with bounds φ and φ̄ and shape parameter θ. In each location we use
a grid with the number of firms Mj.

2. In each location define in the grid the set of firms that are formal or informal by determining the
marginal firm φ̃j that is indifferent between operating in the formal or informal economy.

3. In the first inner loop, guess an initial vector of wages w⃗0, the number of residents in each location L⃗0,
and total expenditure P⃗0 · Q⃗0.

4. Given a vector w⃗t, L⃗t, and Qt compute the following equations:

• Labor supply equations:

λjs|j =
Bjswκ

js

∑k Bjkwκ
jk

, (E91)

the average income in location j
Φκ

j = ∑
k

Bjkwκ
jk, (E92)

and the total amount of labor units

Ljs = w−1
js Φjλjsλj L̄ (E93)

• In a second inner loop, use a contraction mapping to solve the problem for informal firms in
each location:

– Guess an initial solution for the labor of informal firms l0
j,I(φ).

– Update the solution for informal firms with the following equation:

lj,I(φ)t+1 =

 σ−1
σ (1 − tI

j,Y)
(

Aj,I φ
) σ−1

σ Ξj

wj,I

(
1 +

2lj,I(φ)t

bj

)


σ

(E94)

– For each firm φ, compute the absolute difference |lj,I(φ)t+1 − lj,I(φ)t|.
– Stop the second inner loop when the difference is lower than some tolerance factor tol for

all firms.

• Solve the problem for formal firms:

lj,F(φ) = (Aj,F φ)σ−1 (σ̃wj,F(1 + tj,T)
)−σ ∑

c
Φcτ1−σ

jc , (E95)
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• Compute profits for each domestic firm in each location and sector:

πj,F(φ) = (1 − tY
j,F)∑

c
pjc,F(φ)qhc,F(φ)− (1 + tL

j,F)wj,Flj,F(φ)

πj,I(φ) = (1 − tY
j,I)pj,I(φ)qj,I(φ)− (1 + tL

j,I)wj,I lj,I(φ)

• Compute the revenue from distortions that accrues to each location:

Rc = ∑
h,s∈Ωc

(µL
h,s − 1)wh,sLh,s

• Compute total expenditure for each final consumers and location:

Xc = (ΦcLc + Rc) , (E96)

5. Add employment across firms that were initially defined as formal and informal to compute total
labor demand in each firm type:

Lj,F = Mj

∫
φ∈[φ̃j ,φ̄]

lj,F(φ)ϑ(φ)dφ, (E97)

Lj,I = Mj

∫
φ∈[φ,φ̃j ]

liI(φ)ϑ(φ)dφ, (E98)

6. Compute total employment for MNEs in each location:

Lj,M =
β

Aj,M

(
wj,M(1 + tM

j,L)

Pj,FM

)β−1σ̃
(wj,M(1 + tM

j,L))
βP1−β

j,FM

Aj,M(1 − tM
j,Y)

−σ

∑
c

τ1−σ
jc Ψc, (E99)

7. Compute the new vector of total revenue P⃗t+1 · Q⃗t+1 using equations 22 and new price indices using
equations 25.

8. Calculate the difference between labor demand and labor supply, the number of residents, and the
vector of total revenue in each location:

zw =
LD

j,s − LS
j,s

Lj,s
(E100)

L̃′t+1
c = L̄ · Wη

c

∑h Wη
h

(E101)

zQ = Pt+1
j · Qt+1

j − Pt
j · Qt

j (E102)

9. If ||(zw, L̃t+1
c , zχ, zQ) − (0, L̃t

c, 0, 0)|| < ϵtol, then the algorithm of the inner loop stops. Otherwise,
update:

wt+1
j,s = wt

j,s(1 + νwzw) (E103a)

L̃t+1
c = νL L̃′t+1

c + (1 − νL)L̃t
c, (E103b)

Pt+1
c · Qt+1

c = νQ P̃t+1
c Q̃t+1

c + (1 − νQ)Pt
c Qt

c (E103c)
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where νw, νL, νχ, and νQ are convergence parameters and ϵtol is a tolerance value for the algorithm.

10. For the outer loop, solve for the new marginal firm in each location ˜̃φt+1
j that is indifferent between

operating in the formal or informal economy.

11. Compute the difference between the new and previous marginal firm:

zφ = ˜̃φt+1
j − φ̃t

j (E104)

12. Update the new marginal firm:
φ̃t+1

j = νφ ˜̃φt+1
j + (1 − νφ)φ̃t

j (E105)

13. Continue the algorithm until there is no significant difference in the number of the marginal firm in
each location. Otherwise, repeat the whole algorithm.

Appendix E.2 Additional Figures-Model Calibration

Figure E1: Effects on employment for different values of the spillover elasticities to the formal domestic
(γM,I) and informal domestic (γM,I) producers

(a) Effect on formal employment (b) Effect on informal employment

Notes: This figure plots the coefficients β from equation 40 for domestic formal and domestic informal employment
relative to the point estimates from table 4 for several simulations changing the spillover effects from foreign MNEs to
domestic establishments. Panel a plots the results for the coefficient of formal domestic employment and the spillover
γM,F holding constant the spillover of MNEs to the productivity of domestic informal firms, γM,I . Panel b plots the same
figure for the coefficient of informal domestic employment for different values of the spillover γM,I holding constant the
spillover of MNEs to formal domestic producers, γM,F. Section 6 provides more details about the inference matching
algorithm.
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