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We study the local and aggregate welfare effects of foreign multinational enterprises (MNEs) in
an economy with wedge-like distortions. We start with a guiding general equilibrium (GE) framework
that highlights the ex-ante ambiguous role distortions can play in amplifying or attenuating the welfare
effects of foreign MNEs, and the primitives needed to take the theory to the data. For our empirical
application in Mexico, we track the size of four sectors of the economy — domestically-owned establish-
ments (split into formal or informal) and foreign MNEs (split into maquila and non-maquila) — across
time (1994 to 2019) and commuting zones (CZs). We also construct direct measures of initial wedges
and distortions such as crime, labor taxes, subsidies, and credit constraints (varying across establish-
ment types and CZs). We show that Mexico faces substantial distortions that can generate resource
misallocation within and across CZs. Then, using an instrumental variable strategy, we find that a 1
percentage point increase in the share of MNE employment leads to 0.2 additional jobs per capita in the
local domestic economy. 75% of this increase occurs in the formal sector and informal employment as
a share of total domestic employment declines in importance. Moreover, foreign MNEs in the maquila
program have weaker positive effects on the domestic economy than non-maquila MNEs. Finally, we
use the reduced-form estimates and microdata to calibrate the model and quantify the GE effects. We
simulate a 10% MNE productivity shock and find that the expansion of MNEs in Mexico between 1994
and 2019 led to an aggregate 6% welfare gain. A quarter of this gain comes from reallocation effects in
the presence of distortions, while a fifth comes from productivity spillovers from foreign MNEs to the
local domestic sector.
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1 Introduction

Distortions plague low and middle-income countries (LMICs) by creating gaps between
sellers” production costs and buyers” paid prices. When varying widely across firms and re-
gions, distortions may allocate resources away from their most productive uses and hinder
economic development. For instance, informality (noncompliance with labour taxes and reg-
ulations) puts law-abiding formal firms at a disadvantage. Crime may hold back a country’s
most violent (yet otherwise productive) regions. Wedges can also result from government ac-
tions, such as tax breaks to foreign multinational enterprises (MNEs). Meanwhile, LMICs com-
pete for foreign MNEs with generous incentives in pursuit of the MNEs” know-how and capital.
Against this backdrop, we know little about whether an increasing importance of MNEs in an
economy amplifies or attenuates the (mis)allocative consequences of domestic distortions. For
example, suppose MNEs favour the growth of firms burdened more from corruption (which
were too small from a social perspective). In such case, MNEs increase the economy’s allocative
efficiency and generate higher aggregate gains than previously estimated.

How is our prior knowledge of the gains from MNEs impacted by acknowledging the
distortions rampant in LMICs? What policies might complement foreign direct investment
(FDI)? To answer these questions, we proceed in four steps. We first write a general equilibrium
model accommodating a wide set of wedges and distortions that afflict LMIC economies and
use it to highlight the ex-ante ambiguous role played by wedges and distortions in amplifying
or attenuating the welfare effects of foreign MINE expansions. In a second step, we build data
for Mexico that characterizes (i) its initial wedges and distortions across establishment types
and space, (ii) the foreign MNE expansions in the country, and (iii) the changes in the size of
the domestic formal and informal economies across a long period of interest. In a third step,
we estimate the effects of foreign MNE expansions in a commuting zone on the local domestic
economy and its reallocative effects across differently distorted segments of that economy. In
the fourth and last step, we build upon the previous steps to quantify the impacts of foreign
MNE:s on welfare and highlight the welfare-amplifying role of the reallocative effects of MNEs.

Mexico lends itself particularly well to this research. In 1994, after the North American
Free Trade Agreement (NAFTA) came into force, the country started liberalizing foreign direct
investment and trade. In the following twenty-five years, it became the tenth-largest recipient
of foreign direct investment and the twelfth world exporter. However, over the same period,
the growth in the aggregate productivity of Mexico has been disappointingly low (lacovone
et al., 2022). We inquire whether the many distortions prevalent in the Mexican economy
(Hsieh and Klenow, 2014; Levy, 2018; Bloom et al., 2022) have dampened or amplified the gains
from foreign MNEs.! In addition, Mexico is a prominent example of an economy that banked
on the maquiladora model of foreign direct investment as an early-days development strategy
and stepping-stone towards higher value-added investment.? The typical foreign MNE plant

1In the article “"Why Isn’t Mexico Rich?”(Hanson, 2010), the author writes “Over the last three decades, Mexico
has aggressively reformed its economy, opening to foreign trade and investment, achieving fiscal discipline, and
privatizing state-owned enterprises. Despite these efforts, the country’s economic growth has been lackluster, trail-
ing that of many other developing nations.[...] The most prominent [arguments] suggest that some combination
of poorly functioning credit markets, distortions in the supply of nontraded inputs, and perverse incentives for
informality creates a drag on productivity growth.”

2Even if they are referred to by different names (e.g., export processing zones), incentives to attract foreign MNEs



in the “maquiladoras de exportacién” program (maquiladoras for exports, or maquila for short)
imported duty-free most of its inputs, which then underwent labor-intensive processing be-
fore being exported. Given the notable differences between maquila and non-maquila foreign
MNEs, we distinguish between them both in our theory and empirics.’

Mexico also presented us with the opportunity to put together a set of rich microdata nec-
essary to study the effects of foreign MNEs in a setting with distortions. The first of two data
pillars is the Economic Census, which tracks over a long period of interest (1994 to 2019) the
outcomes of four types of establishments: domestically-owned establishments (labeled domes-
tic henceforth) separated into formal or informal, and foreign MNEs separated into maquila
and non-maquila. We define an establishment as informal if it does not comply with the legal
requirement of paying Social Security contributions for its workers. Moreover, in the Economic
Census, we observe whether establishments have foreign ownership and the country of for-
eign ownership (which is crucial for our instrumental variable strategy). Foreign MNEs are
those establishments with at least 50% foreign ownership in one Census year. Maquila foreign
MNEs are those foreign MNEs with positive income from maquila activities. When we study
the reallocative effects of foreign MNEs within the local domestic sector, we separate between
the formal and informal sector for two reasons. First, the informal sector tends to face lower
distortions on average.* Second, the unique features of foreign MNEs (their skill intensity, the
product type and quality, and the responsible sourcing standards they impose in their supply
chain) suggest that MINEs may impact the formal vs. informal sector differently. Splitting for-
eign MNEs into maquila and non-maquila brings nuance on their relative benefits. The second
data pillar is a database that we build and that measures distortions salient not only in Mexico
but across LMICs (such as crime, corruption, subsidies, and credit constraints). To represent
distortions, we use tax-like wedges between prices and marginal costs. We construct direct
measures not only of explicit wedges (such as labor taxes not paid by the informal sector) but

also implicit wedges (such as those driven by crime or capital constraints).

In the first step of our analysis, we introduce the theoretical framework for our general
equilibrium analysis. To study the effects of local foreign MNE shocks on local and aggregate
welfare, we use a first-order approximation approach in the spirit of Bagaee and Farhi (2023)
(BF henceforth) and Atkin and Donaldson (2022) (AD henceforth). A particularly appealing
feature of this model is that it can accommodate a wide set of wedges between sellers” produc-
tion costs and buyers’ paid prices, as opposed to only allowing for one type of wedge at a time
(say, markups). This is a critical model feature in the context of LMICs, whose economies are
deep in the world of the second best along more than one dimension. We model the foreign
MNE shocks as increases in the productivity of foreign MNEs in Mexico to capture their ex-
pansion in local labor demand. In this model, foreign MNE shocks can affect welfare through

under the assembly-for-export model are widespread across LMICs.

3The recent rise in nearshoring to Mexico and the continued importance of the maquila model further supports the
policy relevance of this distinction (see recent articles here and here).

4For example, Atkin and Khandelwal (2020) calibrate distortions for the entire world, finding larger distortions in
the formal sector. Levy (2008); Busso et al. (2013) show that the formal sector is more distorted in Mexico. We will
provide further evidence that even when considering a broader set of distortions on net, the formal sector remains
more distorted in Mexico.


https://mexicobusiness.news/professional-services/news/maquiladora-curse-or-opportunity-nearshoring
https://www.bloomberg.com/news/articles/2023-05-22/mexico-s-foreign-investment-surges-48-as-nearshoring-booms#xj4y7vzkg

three channels: technological changes, reallocation effects, and changes in distortion revenue.’

The model features multiple locations (CZs in Mexico and the aggregated rest of the
world, or RoW), four producer types (maquila foreign MNE, non-maquila foreign MNE, do-
mestic formal and domestic informal), and three factors of production (two types of workers:
low- and high-skill, and capital). Since we are interested in aggregate effects, we assume a
representative producer for each producer type, and as a result, we do not model a producer’s
decision to be formal or informal.

As in the BF framework (which is relatively general, in the sense that it does not impose
strict parametric assumptions about the model primitives), we need the Allen-Uzawa elastic-
ities that measure how producers and final consumers (entities) substitute goods and inputs
to compute the reallocation effects due to distortions. We assume a nested CES structure for
consumers and producers and write the Allen-Uzawa elasticities as a function of the CES elas-
ticities of substitution (EoS henceforth), which are more amenable to a transparent calibration.®

For the case of the representative consumer in each location, we assume they have pref-
erences for formal vs. informal varieties. Then, within the formal sector, the consumer chooses
from a lower nest that includes foreign MNE and formal domestic varieties. The nested struc-
ture captures the intuitive notion that domestic formal producers compete more directly with
foreign MNEs than domestic informal producers so that it is easier to substitute varieties in the
formal sector than between formal and informal varieties.

We also specialize the production functions to have a nested structure. Informal produc-
ers only use domestic factors of production (the two types of labor and capital). Meanwhile,
formal producers (including all foreign MNEs and domestic formal producers) combine do-
mestic factors of production with intermediate inputs sourced from several locations. We allow
foreign MNEs to source inputs from domestic formal producers but not from informal ones, in
line with the responsible sourcing preferences of MNEs (Alfaro-Urefia et al., 2022a).

We further enrich the model with four other features that become necessary when study-
ing the impact of foreign MNEs over a twenty-five-year horizon. First, prior evidence suggests
that foreign MNEs generate positive spillovers on the total factor productivity (TFP) of local do-
mestic producers. We incorporate these spillovers as external economies of scale in which, as
the foreign MNE sector expands, the TFP of domestic producers may increase. These spillovers
add a new term in the welfare change capturing that changes in the TFP of domestic producers
then change the price index. Second, we include two types of foreign MNEs — those in the
magquila program and those not. Foreign MNEs in the maquila program interact less with the
local economy and can generate different spillovers than non-maquila MNEs. Third, since we
are studying the effects of foreign MNE shocks within a country over a long horizon, we allow
workers to migrate as in Monte et al. (2018). Migration can impact misallocation by reallo-
cating employment toward more or less distorted locations. Fourth and last, we include and
calibrate a Roy model where workers face frictions to switch sectors or producer types.” Re-

5For now, we only measure wedges and distortions in the initial year (1994) and keep them fixed throughout the
study period. We are considering relaxing this assumption and allowing them to vary across time (either as a
consequence of the foreign MNE expansions or for unrelated reasons).

®BF also assume a nested structure but do not include different types of producers. In our case, the reallocation
effects across the different types of producers are captured by these CES elasticities.

7BF include a Roy model extension in their appendix but do not calibrate it.



cent evidence suggests that workers face frictions when moving across sectors (Caliendo et al.,
2019; Galle et al., 2023) and that these frictions impact how the gains from trade are distributed
across the economy. We assume that in the same way that certain product varieties are closer
substitutes for final consumers, certain jobs are closer substitutes for workers. Specifically, we
assume a nested structure where workers are more likely to substitute jobs within the formal
sector (foreign MNE vs. domestic formal) than between the formal and informal sectors.

These assumptions imply that changes in foreign MNE expansions have an ambiguous
effect on the formal and informal domestic sectors. For instance, foreign MNE expansions
may hurt formal domestic producers more than informal ones through stronger competition
in the output market (as their products are easier to substitute). At the same time, formal do-
mestic producers may benefit more from foreign MNE expansions (than informal producers)
through demand shocks along the supply chain and plausibly larger knowledge spillovers.
Our reduced-form estimates of the effects of foreign MNE expansions on the formal and in-
formal domestic sectors will inform us of the relative importance of the various forms of in-
teraction between MNEs and these sectors within the domestic economy. These reduced-form
estimates will also inform us of the relevant elasticities able to match them.

To bring the model to the data and analyze the welfare effects of foreign MNEs in the
Mexican economy, we require various data sources and parameters. First, we need an input-
output matrix tracking expenditures across CZs and the RoW, different types of producers,
and production factors. This matrix serves as a foundation for computing the Leontief matrix,
which we use to compute exposure measures for each entity to technological shocks experi-
enced by other entities within the economy. Second, we need to measure output and input
distortions capturing the wedges between producers’ marginal cost and prices (wedges which
affect resource allocations). Third, we need to infer the productivity shocks for foreign MNEs
that drive their expansion in the Mexican economy since 1994. Last, we need the elasticity of
substitution (henceforth EoS) in consumption, production, labor supply and workers” mobility
to solve the reallocation effects. In the paper, we describe how provide these necessary inputs.

In the second step, we produce a set of facts about foreign MNEs and distortions in Mex-
ico with the data we assembled. We first show that relative to 1994, foreign MNEs have become
more important in Mexico, accounting for 12% of employment, 17% of sales, 26% of the wage
bill and 12% of assets in 2019. There is notable spatial variation in foreign MNE employment
growth, with states such as Nuevo Leén and Quintana Roo experiencing larger increases. We
also show that the composition of employment in foreign MNEs by country of origin has di-
versified away from the initial dominance of the United States. We then divide foreign MNEs
into maquila and non-maquila. We show that maquila foreign MINEs employ, on average, more
than three times more workers than non-maquila foreign MNEs. However, despite being more
internationally-engaged firms (i.e., more import-reliant and export-oriented than non-maquila
MNESs), maquila MNEs are both less capital intensive and less productive.

We then look into both the average level of distortions in Mexico and their distribution
across establishment types and CZs. We examine both one distortion at a time and an index
of overall distortions — isolating distortions is made possible by our direct measurement ap-
proach. While distortions in Mexico are severe overall, we also find a large variation in how



taxing distortions are. For instance, we find that domestic formal establishments face a dis-
proportionately higher cost (as a share of sales) of dealing with bureaucracy and regulations
compared to domestic informal establishments and foreign MNEs. In contrast, domestic infor-
mal establishments are the most penalized by security costs to prevent crime, realized crime,
and bribes. This contrast underscores the value of going beyond tax compliance when char-
acterizing the different wedges faced by the formal and informal sectors. Overall, domestic
informal establishments experience lower total output and input distortions than domestic for-
mal establishments and foreign MNEs.

In the third step, we study the reallocation effects of foreign MNEs in Mexico by exploit-
ing variation in foreign MNE employment growth across time and space. We are interested in
both the overall size of the domestic economy but also how resources shift within this sector
between differently-distorted segments of the domestic economy. Namely, we study the real-
location of economic activity between the formal and the informal sectors of the local domestic
economy. The explanatory variable of interest measures the change in the employment in for-
eign MNEs in a CZ between two consecutive Economic Censuses (i.e., between t — 5 and ¢, as
Economic Censuses occur every five years), normalized by the overall employment in that CZ
in the earlier Census year (t — 5).

We want to estimate the effect of the foreign MNE employment growth on the local do-
mestic economy (measured as the difference in log outcomes for the domestic economy be-
tween the two consecutive Economic Censuses, e.g., the difference in log employment between
t —5 and t). An OLS estimation poses two main concerns: that there might be (i) omitted
variables correlated with both the future performance of the domestic economy in a CZ and
foreign MNE employment growth in that CZ (e.g., a new government commitment to invest in
productive infrastructure); or (ii) measurement error in the explanatory variable.

To address these concerns, we use an instrumental variable (IV) approach. Namely, to
build an IV for the growth in foreign MNE employment from a given country of origin in
a given CZ, we leverage (i) the past 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 Mexican CZs except the CZ of interest.® 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.
As the first-stage F-statistics tend to be above 35, this IV is a statistically significant predictor for
foreign MNE employment growth. The IV satisfies the exclusion restriction if it does not affect
the outcomes of a specific CZ other than through its effect on the change in the employment
in foreign MNEs in that CZ. To help in this direction, the IV does not use CZ-level specific
information on the change in market conditions in that CZ. Moreover, to address remaining
threats to identification, we also use a rich set of CZ-level controls.’?

8 A similar IV was recently used by Setzler and Tintelnot (2021) to study the effects of foreign MNEs in the United
States. Its rationale is analogous to that of a classic IV from the migration literature, which instruments the immi-
grant inflows from a given 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).

9We follow the standards from the literature studying local labor market effects of economic shocks (e.g, Autor et al.,
2013) and include (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, employment 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



Using the IV strategy just described, we estimate that a 1 percentage point increase in the
share of foreign MNE employment in a CZ increases the number of domestic establishments by
0.42%, workers by 0.33% (particularly low-skill workers), sales by 1%, value added by 1.48%,
and the wage bill by 1.62% (particularly that of low-skill workers). The effect on domestic
assets is not statistically significant. We also find evidence that the positive effects of maquila
foreign MNEs are weaker than those of non-maquila MNEs. This finding aligns with the fact
that non-maquila MNEs in Mexico are more productive and integrated into the local economy.

Next, we explore the differential effects of foreign MNE employment growth on the for-
mal and informal segments of the local domestic economy. We learn that the formal sector is
the primary beneficiary of the positive effect of foreign MNEs on the domestic economy. In
contrast, the informal sector seems to be on-net unaffected by the changing exposure to for-
eign MNEs (though we need to caution that the negative coefficients on the differential effects
on the informal sector are noisier). We again separate foreign MNEs into maquila and non-
maquila. The current results suggest that most of the offsetting negative effect of foreign MNEs
on the domestic informal sector comes from its exposure to maquila foreign MNEs. In other
words, the size of the informal sector tends to be on-net unaffected by increased exposure to
the maquila foreign MNEs. In contrast, the exposure to non-maquila foreign MNEs tends to
also increase the size of the domestic informal sector alongside the domestic formal sector.

In the fourth and last step, we need to calibrate the model described in the first step.!? In
the current draft, to shed light on the impact of foreign MNEs, we simulate a productivity shock
that expands foreign MNEs in Mexico using values for the key elasticities from the literature
and calibrating the productivity spillovers to match our reduced-form estimates. In particu-
lar, following AD, we simulate a 10% productivity shock in the locations that experienced an
increase in foreign employment between 1994 and 2019. Approximately 25% of commuting
zones in Mexico experienced the shock. Overall, the results suggest the shock increased aver-
age welfare in Mexico by around 6.3%. However, without wedges or spillovers, this effect is
only 4.1%, implying that market failures, including wedges and spillovers, explain around one-
third of the effect. We also find that wedges explain a slightly larger fraction than spillovers.
This finding is mostly driven by the impact in locations that do not experience the shock di-
rectly since wedges play a more prominent role in these CZs. In particular, consistent with
the trade literature, workers reallocate to the formal sector due to trade linkages with other
locations, which amplifies the gains from foreign MNEs. On the other hand, in the CZs that
experience the shock directly, the spillovers play a bigger role than the wedges.

Related literature This article relates and contributes to two main literatures. First, the accu-
mulation of capital and its relationship to workers” welfare (particularly those in the informal
subsistence sector) have been at the core of established theories of economic development of
classics such as Adam Smith, David Ricardo, and Joan Robinson. Lewis (1954) noted that
most countries start growing a capitalist class (necessary for economic development) by “im-

in CZ-level exposure to the “China shock” (both via import competition and competition in Mexico’s historical
export markets) 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 indirect exposure to the
growth in foreign MNE employment in other CZs (Adao et al., 2019; Borusyak et al., 2022a).

10T recover the key elasticities, we plan to use an inference-matching approach, matching the model predictions with
the reduced-form estimates for the different outcomes.



porting their capitalists from abroad.” However, Lewis (1954) pointed out that labor in capital-
importing countries may not see real wage increases (if foreign capital only increases productiv-
ity in export-oriented industries); adding to his stylized model the many distortions prevalent
in LMICs may further nuance the impact of foreign capital on welfare.!!

The longstanding interest in the development potential of foreign direct investment has
spurred a large empirical literature estimating the effects of foreign MNE entry and expansion
on receiving economies.!? Most of this literature has focused on knowledge spillovers from

foreign MNEs to domestic firms as the market failure of interest.'®

More recent exceptions
study the effects of foreign MNEs in contexts with product (Asturias et al., 2022) or labor market
power (Alfaro-Urefia et al., 2021; Setzler and Tintelnot, 2021; Méndez and Van Patten, 2022) or
distorted access to capital (Bau and Matray, 2022).

We contribute to this literature by exploring the interaction — both in reduced form and
in general equilibrium — between foreign MNEs and a wide set of distortions prominent in
LMICs. For now, we assume that as foreign MNEs grow in importance in CZs in Mexico,
distortions remain fixed. We focus on estimating how their growing importance affects the al-
locative efficiency of the economy via reallocations within and across CZs towards more or less
distorted segments of the economy.!* We also study explicitly the impact of foreign MNEs on
domestic informal establishments (which face, on average lower distortions). To our knowl-
edge, research on foreign MNEs has focused almost exclusively on their effects on the formal
economy, even in contexts where the informal sector employs the vast majority of workers."

Second, a vast literature has studied the prevalence of distortions in LMICs and their
implications for both firm-level and aggregate TFP (Hsieh and Klenow, 2009; Hopenhayn, 2014;
Restuccia and Rogerson, 2017; Baqaee and Farhi, 2020). In particular, Mexico has already been
documented as a country with high distortions, which have been presented as the plausible
culprit behind the low firm-level and aggregate TFP of the country (Hanson, 2010; Kehoe and
Ruhl, 2010; Hsieh and Klenow, 2014; Hsieh and Olken, 2014; Levy, 2018; Bloom et al., 2022).

Related to this literature is recent work studying the effects of international trade in coun-
tries characterized by weak institutions, market failures and firm distortions (for recent sum-
maries, see Atkin and Khandelwal, 2020; Atkin et al., 2022). The distortions most studied have
been those associated with informality — with informal firms paying little or no taxes and not

complying with regulations (particularly those applying to labor).!® On the one hand, pa-

HBanerjee and Duflo (2005) argue that market imperfections (such as government failures, credit constraints, exter-
nalities) can explain why capital may be misallocated within poor countries.

12There 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 accompanying technologies (Ramondo and Rodriguez-Clare, 2013; Tintelnot, 2017; Arkolakis et al., 2018).

13Prior research has either produced evidence in favor of knowledge spillovers (Javorcik, 2004; Poole, 2013; Alfaro-
Urena et al., 2022b; Abebe et al., 2022) or has assumed them as the reason behind productivity growth among
domestic firms in proximity to foreign MNEs (Setzler and Tintelnot, 2021).

14Prior research on foreign MNEs in Mexico has focused on the link between the maquila sector (which concentrates
about two-thirds of the foreign MNE employment), 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.

15Sharma and Cardenas (2018) is a notable exception: using Mexican state-level panel data between 2005 and 2015,
the paper shows that FDI inflows are not associated with changes in employment in the informal sector.

16Exceptions include Asturias et al. (2019); Arkolakis et al. (2019); Lanteri et al. (2022); Berthouy et al. (2021); Bai et al.
(2023).



pers such as Dix-Carneiro and Kovak (2019); Blyde et al. (2020); Ulyssea and Ponczek (2022);
Cisneros-Acevedo (2022) show that exposure to foreign competition has increased informal-
ity 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) show that greater access to foreign markets in Mexico and Vietnam has reallocated work-
ers from informal firms to more productive formal firms. In contrast, we study the effect of the
entry and expansion of foreign MNEs (another prevalent form of globalization) on informality
and the aggregate implications of this effect.

More broadly, Atkin and Donaldson (2022) develop a framework that draws on Baqaee
and Farhi (2023) to study how international trade interacts with economic development, ac-
knowledging the prevalence in LMICs of not only informality but also a plethora of other
distortions. In the same spirit, we build a database that includes the size of several distor-
tions on both the output and input side across establishment types (including maquila and
non-maquila foreign MNEs) and locations in Mexico. On the theory side, we build on these
frameworks, adjusting them to our shock of interest (the foreign MNE shock, which we model
as a productivity shock instead of a trade cost shock) and the within-country analysis in this
paper. We also further extended these framework by incorporating external increasing returns
to scale, two worker types, frictions when moving across establishment types, and internal
migration (which becomes relevant when studying the long run effects of foreign MNEs).

The remainder of the paper proceeds as follows. Section 2 presents the theoretical frame-
work we use to study the welfare implications of foreign MNEs in an economy with distortions
and the steps taken to map the theory to the data. Section 3 describes the data and context on
foreign MNEs and distortions in Mexico. Section 4 presents the empirical evidence on the
effects of higher exposure to foreign MNEs in a commuting zone on the domestic economy.
Section 5 includes the model estimation and calibration procedure. Section 6 describes our
counterfactual exercises. Namely, we consider the counterfactual welfare change in Mexico
between 1994 and 2019 in the absence of foreign MNEs and the welfare effect of MNEs when

distortions are assumed away. Section 7 concludes.

2 Model

We now describe the theoretical framework for our analysis. The main goal is to un-
derstand 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 econ-
omy depending on its potential spillovers from foreign MNE producers to domestic ones and
its effect on the relative supply and demand of factors and producers.

Figure 2 presents a sketch of the main agents and locations in our model environment and
the interactions between them. We consider an economy with multiple regions (CZs in Mexico
and an aggregate rest of the world or RoW). There is a representative producer for each of the
four producer types in each region: a foreign MNE producer not in the maquila program (Fy ),

a foreign MNE producer in the maquila program (Fy;), a domestic formal producer (Dr), and



a domestic informal producer (Dj).!” Trade takes place between producer-region pairs, and
workers can move across CZs in Mexico. We make an explicit distinction between maquila and
non-maquila MNEs since their expansions are likely to generate different economic effects. For
instance, maquila foreign MNEs tend to interact less with the local economy than non-maquila
foreign MNEs. On the consumer side, we assume a representative consumer in each region.
Workers draw idiosyncratic shocks to the utility of working in each producer-region. Based on
these draws and real income, workers decide their labor supply to each producer-region.

We start by presenting a general framework using the same notation as in BF and high-
light our specific application. As in BE, our model decomposes the effect on the welfare of a
commuting zone into the part coming from changes in technology for a given resource alloca-
tion and changes in allocations for a given technology. The changes in allocations are them-
selves further split into various insightful components we will discuss below. We present an
abridged description of the model, focusing on the new elements we introduce, such as the
productivity spillovers, migration decisions, and different worker groups. We relegate the re-
maining details to Appendix A.

2.1 General model environment

Consider a set of locations C, a set of producers N, and a set of factors of production
F. Producers N can be of four types: domestic and formal, domestic and informal, foreign-
owned and in the maquila program, and foreign-owned and not in the maquila program. All
foreign-owned producers are in the formal sector (in line with the data). We denote the set of
producers in each location by N, and the set of factors by F.. Since there are four producer
types, the notation s(c) corresponds to the producer type s in location ¢, and similarly, f(c)
corresponds to the factor of production f in location c. As in BF, we interchangeably refer to
factor prices as py or wy. We assume there are two types of workers: low- and high-skill. Last,

we assume a representative consumer who owns the production factors.

Producers Each produceri € N. produces using a constant returns to scale (CRS) technology.
The production function is:

Ys = Asfs ({xsk}keN/ {lsf}fe]-}) ’

where y; is the total quantity that is produced of good s, x4 is the quantity of intermediate
input k € N used by producer i, and I; 7 is the quantity of production factor f € F. used by s.

The parameter A; is a Hicks neutral exogenous productivity shifter.

Distortions As in BF and AD, we assume that there is an arbitrary set of wedges that impact

the allocation of resources. The parameter y;; > 0 denotes the distortion in the exchange from

17We assume a representative firm for each type, which implies that there is no firm heterogeneity within each type
and location and firms do not switch types. On the latter assumption, we build on prior evidence that formalization
among informal businesses is rare. For example, McCaig and Pavcnik (2021) find that in Vietnam, only 1.5 to 2% of
informal businesses formalized in the period 2006-08 to 2016-18 conditional on survival between successive surveys
(two years apart). Using the same dataset, formalization among manufacturing businesses varied between 0.8 and
1.5%. Additionally, Malesky and Taussig (2009) show that most newly registered private enterprises in Vietnam
spent very little time in the informal sector. In particular, firms established in 2000 spend on average 3 months
in informality between establishment and registration, while the firms established in 2001 through 2006, spend 1
month or less. We will explore further the issue of transitions in our empirical context.



j-to-i. This wedge creates a gap between the price paid by the buyer i and the marginal cost of
the seller j. If y;; > 1, the distortion is a tax or a markup, while if y;; < 1, the distortion is a
subsidy or a markdown.

Define X;; as the value i spends on entity j.!® Define the matrix () as a global input-

. . . ~ X;i
output share across all entities in the world in which the entry ();; = Z—}’( corresponds to

the expenditure share of i that devotes to direct purchases from j. Let the element ();; = %’]’
correspond to the expenditure share exchanged between i and j valued at the seller’s marginal
cost instead than the price paid by the buyer. The main distinction between these two matrices
reflects the fact that the allocation of resources is distorted in the economy since the price paid
by the buyer is different than the producer’s marginal cost (which creates a wedge). In the case
in which Hij = 1 Vi, j, the market allocation coincides with the first-best.
Households The representative consumer in each location ¢ owns the production factors, and
obtains income from the primary factors and the revenue from the distortions.!”

We assume a utility function homogeneous of degree one. This implies that the represen-
tative consumer f(c) maximizes real income, which is given by:

We = L= Y. Ws)Lfosie) + Re+De

L
P ' feEF,SEN,

where I; corresponds to the income of the representative consumer in location ¢, P, denotes
the ideal price index, w¢(c)s(c) L ¢(c)s(c) s the total income of factor f(c) in producer type s(c) in
location c. Rc = Y0, (wij — 1)A; is the revenue from the distortions, where A; corresponds to
the income share of entity i in global GDP (i can be a final consumer or a producer), and O,
denotes the set of transactions from which commuting zone ¢ obtains distortion revenues. We
assume that in the case of domestic producers, the revenue accrues to the seller’s location, and
in the case of foreign MNEs, it accrues to the RoW (where the headquarters of these MNEs are

located). Finally, D, corresponds to the initial trade deficits which we assume exogenous.

Prices of goods Since the technology has CRS, we can denotes the price that producer j
charges to entity i as p;; = yijLT;j, where p;; > 0 denotes the distortion on j-to-i exchange,
¢j corresponds to the cost aggregator of the different inputs and production factors, 7; to the
iceberg trade cost of shipping a unit of producer j to entity i, and A; to the total factor produc-
tivity of producer j.

Input-output exposure Denote ¥ as the Leontief matrix, where ¥ = (I — Q))~!. The element
);; measures the direct impact of entity j in i's expenditure, while the Leontief matrix ¥;; cap-
tures both the direct and indirect effects through input-output linkages. We also refer to ‘I’Zyc
as the exposure of final consumers in location c to the j-to-i trade. To connect the model with
the data, we would also need data on the Domar weights that correspond to the share of the
total income of each entity in global GDP. As mentioned above, A; = ). Y. ¥.; denotes the share
of sales of entity i in global GDP. Since we normalize global GDP, this corresponds to the to-

18For example, in the case in which i is a producer, and j is labor, Xij corresponds to the total wage bill; or in the case
in which i is a final consumer and j a producer in another country, it corresponds to imports for final consumption.

19We are assuming that the representative consumer is the owner of the production factor in that particular location,
but we can assume that owners can vary by location. For example, the owners of capital can be a consumer in
another location.

10



tal sales of entity i. We use a similar notation to define total factor’s income in location c, for
instance, A represents the total income obtained by factor f in location X

Labor and migration shares We also include the possibility of imperfect worker mobility

between producer-region pairs. Namely, we assume there are frictions for workers to move
L
f(e)s(e)
. . o L Lo
location ¢ working in producer type s. Similarly, we define 7tf(¢(,) as the share of workers of

across producer types and regions. Define 75 = as the share of workers in

type f migrating from region c to &, and similarly, 77, (c)s () corresponds to the share of workers

in the region ¢ who reallocate from producer type s to s,

2.2 Changes in real income

Suppose we are interested in understanding the effect on real income in each location due
to a technology shock in the economy. The total change in real income for the representative
consumer in c due to a perturbation is given by:

dlog W, = Z ‘T’iv]ycdlog A (1a)

ij€B,
Technological change

+ Y (A;s ~ \PJEV) dlogwp,+ Y. AbdlogLy, (1b)
feFe,seEN: feFe,sEN:

Change in local factor income

- Y (‘Y}V) dlogwy, (1c)
fEFcsEN,
Changes in factor income abroad

+ Azdlog R, (1d)

e’

Revenue from distortions

- X ‘?Z-Vcd log uij (le)

ijeB,

Change in the distortions

where B; denotes the set of transactions that are imported into location c, A}S = wgsLys /I is
the share of factor’s f income in total income from location ¢, and similarly, A = R./I; is the
share of the revenue from distortions in total income from location c. As in BF and AD, we can
decompose the effect of a perturbation in the productivity into four different components: a
technological change, a change in the factoral terms of trade, which corresponds to the differ-
ence between the local income and the effect on local prices due to changes in factor prices, the
change in the total revenue from distortions, and the change in the wedges.?!

The first term in equation (1) captures technological changes, showing how much final

consumers in location ¢ would benefit from changes in prices of producer j. It corresponds
We
ij

indirect exposure of households in c to the j-to-i trade through direct effects and input-output

to the classical Hulten result in macroeconomics since the term ¥ captures the direct and

linkages. The second and third terms capture changes in the factorial trade of terms. This

20We also refer to A F(c)s(c) as the share of revenue in global GDP obtained by factor f in firm type s(c).
21'We assume that transfers D, are exogenous and constant.
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change corresponds to an income effect and the change in the ideal price index due to changes
in all goods and factor prices. The exposure to the change is weighted by the initial income and
expenditure shares. The fourth term captures changes in the revenue from distortions, which
depend on the importance of the initial revenue in the income level of location c. The final term
represents the change in the price index due to changes in the wedges (e.g., markups). These
effects also depend on the Leontief matrix, capturing the direct and indirect effects of distortion
changes on consumption.?

Since we also incorporate migration as in Monte et al. (2018) and Galle et al. (2023), we
aggregate welfare in commuting zone c considering idiosyncratic shocks drawn from a Frechét

distribution with shape parameter 7. Then, the welfare formula in location c is:

1
U
_ 4=
U. = (Zwi d,; ) ,
1

where 717 corresponds to the migration elasticity that measures the responsiveness of migration
flows to changes in real income, and d,; captures iceberg migration costs to move from location
c to i. Depending on these costs, a location is more or less open to migration. Taking a first-

order approximation of U, with respect to changes in real income, we get:

dlogU, = Z t.id log W;.

Then, the change in welfare of location c is a weighted average of the change in real
income in all other locations using the initial migration shares as weights. In other words, the
welfare of an area depends on how open that location is in terms of migration to the other

places and the change in real income in all locations.??

2.3 Reallocation effects

Equation (1) allows to quantify the real income effects of a shock. To implement the
decomposition described in this equation, let us split the equation elements into three cate-
gories. The first category is the change in productivity. We model the foreign MNE shock as
an increase in productivity of foreign MNE producers in each location (dlog A;, with j being
foreign) and calibrate the size of the shock to match the increase in the share of foreign em-
ployment across CZs in Mexico. The shock can also affect the productivity of other producers
as we will describe below. The second category corresponds to the elements that we need to
measure directly in the data. These are the input-output exposures ‘T’}']yc, the factor shares in
income A¢(.);, the level of the distortions (which are important to compute the share of revenue
from distortions in total expenditure A%), and the changes in distortions d log p;;. We discuss
in Section 3 the measurement of these objects. The third category corresponds to the elements
that we can infer from the model structure. These are called the reallocation effects, and include

the change in factor prices dlogwy;, the change in revenue from distortions dlog R., and the

22The reader can refer to AD to get a more complete explanation of these terms.
ZFor this current version, our results describe the change in real expenditure of the representative consumer in
location c.
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change in employment d log Ly;. Let us focus now on the reallocation effects.

We extend the results from theorem 3 of BF to our setting and log-linearize the system to
solve for the reallocation effects in our context. We include the following new elements into the
model: (i) a Roy model in which there are frictions to move across producer types as in Galle
etal. (2023); (ii) the possibility for workers to move across locations as in Monte et al. (2018), and
(iii) spillover effects across sectors as in Faber and Gaubert (2019) to capture that the expansion
of foreign MNEs can have productivity spillovers on domestic producers. The implication of
these new elements is that factor prices vary across producers, factors of production are not
fixed in each producer type and location, and changes in factor revenue do not only capture
changes in factor prices. Throughout the subsection, we discuss the different parts of the linear
system necessary to compute the reallocation effects.

Change in prices From the problem of the firm, the change in the price charged by producer
j to entity i is:

dlog pij = dlog T + dlog ujj —dlog Ai+ Y Qpdlogpj. )
keNUF.

This equation shows that the change in the price depends on changes in the iceberg trade
costs, wedges, productivity levels and how much the prices of other producers and production
factors change. The exposure to these changes depends on the initial expenditure levels ij-
For example, a producer j is more exposed to changes in k if the initial expenditure share is
higher.

Productivity spillovers To capture the potential spillovers, we assume that the productivity
change of a producer k is:

dlog Ay = dlog A+ Y yijdlogL;, 3)
JEN:
where dlog Ai correspond to changes in the exogenous component and 7y, represent the
spillovers of producer type j to producer type k. We plan to recover these parameters when j
corresponds to a foreign MNE producer.

Change in distortion revenue Recall that A; = & corresponds to the income share of entity
i in global GDP. Then, changes in income shares capture changes in each entity’s income. The
change in total revenue of location c is:

dR. = E (Vij — 1)(),']'/\,' (d log Qi]' + dlog )\i) + ,‘l/li]'/\iﬂi]'d log Wijs (4)
ije O,

The revenue change depends on the income change in each entity and the change in the distor-

tions weighted by how important the initial income levels were in global GDP.

Changes in factorincome From the market clearing conditions (factor’s demand), the change

in the factor’s income share is:

d log /\f(c)s(c) =d log Os(c)f(c) + Z th(c)d log Ay + Z Qk(h)s(c)d log )\k(h)f 5)
h hk
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where A()s() corresponds to factor f’s income that work in producer type s in location ¢ and
M= Yok Py Agmk(n) + Ru + Dy, corresponds to the total income of the representative con-

sumer in location .24

Changes in expenditure shares The change in the expenditure share between entity i and j
depends on how easy it is for entity i to substitute other producers and factors for entity j. Since

the expenditure function is homogeneous of degree 1, the change in the expenditure shares is:

dlog Qi; = 6;(j, j)dlog pij + Y_ Qib;(j, k)d log pir, (6)
X

where the parameter ¢;(j, j) captures how entity i changes its demand for entity j due to changes
in prices, and 6;(j, k) corresponds to the Allen-Uzawa elasticity. This elasticity of substitution

captures how entity i substitutes input k for input j due to changes in the price of input k.

Changes in labor factor The last part to solve the reallocation effects is to understand how
workers reallocate across producer-regions due to a perturbation in the economy based on their

labor supply decisions. The change in the number of workers in producer type s(c) is:

dlog Lf(c)s(c) = (Pf(c) (C, C) . leg W, + Z ”f(c)f(h) . 77f(c) (C,]’l) -d IOg Wh (7a)
h

Migration decisions

+ @) (8(c),5(¢)) - dlogwp(cysey + ) Tr(e)s'(e) * Kf(e) (8(¢),8'(¢)) - dlogwpye () (7b)
S/

Labor supply to each producer type

where the parameter ¢, (¢, ¢) corresponds to the migration elasticity of location ¢, 774 (¢ (¢, ) to
the Allen-Uzawa supply elasticity between locations, ¢ ) (s(c),s(c)) to the labor supply elas-
ticity of producer type s in location ¢, and x (. (s(c),s'(c)) to the Allen-Uzawa supply elasticity
between producer s and s’. The parameters 7. ¢(;) correspond to the initial migration flows

of factor f from c to h, and 7¢(.)s(.) to the initial share of workers f in s'(c).?

Changes in capital factor We assume that capital is a factor of production that is freely mobile
across locations. This implies that the price is the same for all producers in the world. The

change in the price and quantity of capital in each location is:

Qs c K/\s c ~
d logr = Z % (d log Qs(c)K +d log As(c)) , (8a)
d log Ks(c) =d log )\S(C)K(C) —d log r. (Sb)

Solving for the reallocation effects Based on equations (2) to (8), we can solve for the vector
of endogenous elements (d log 7, d log R, dlog Q), dlog @, d log ). We describe the exact system
of linear equations and the solution algorithm in Appendix A.1.

24Note that the subscript f(c)s(c) denotes a unique entity. Thus, each dlog A F(c)s(c) 1s represented by dlog A; in Equa-
tion (4). Also note that we can solve for the change in producers’ income: d log /\s<c) =dlog /\f(c)s(c) —dlog Os(c)f(c)'
ZWe can then solve for the change in the price of factor f: dlog We(e)s(c) = 108 Ap(c)s(c) — A108 Ls(cys(c)-
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2.4 Parametric assumptions to map the model to the data

As it is clear from the previous equations, the Allen-Uzawa supply and demand elastic-
ities are key objects to solve for the reallocation effects of the shock. To compute these Allen-
Uzawa elasticities, we assume a nested CES structure for both the demand and production
functions. The main advantage of the CES structure is that it allows us to write the Allen-
Uzawa elasticities as a function of the CES EoS. We present here a summary of the production
and preferences assumptions and dive into the details in Appendix A.2.

Final consumer demand Following BF and AD, we assume that the demand of final con-
sumers for different varieties takes a nested CES structure. The utility of each region c is a CES
aggregate of a composite good for formal varieties and a composite good for informal vari-
eties, with an elasticity of substitution between formal and informal varieties equal to . The
formal composite good is itself a CES aggregate of varieties from foreign MNE and domestic
formal producers with an elasticity of substitution € > ¢. This assumption implies that foreign
MNE varieties are closer substitutes to domestic formal varieties than to informal ones. Asin a
multi-sector Armington (1969) trade model, consumption of each of the composite goods (s) in
each region is a CES aggregator of varieties across locations, with an elasticity of substitution
os > 1. Finally, we assume that the good of the domestic informal producer is not tradable.

Production functions We assume that the four producer types are linked by an input-output
structure. In line with responsible sourcing standards that foreign MNEs tend to impose
(Alfaro-Urefia et al., 2022a), we assume that while formal producers (domestic and foreign)
use inputs from other formal producers, domestic informal producers do not sell to foreign
MNEs. The production function of each producer type s(c) is a CES aggregator of intermediate
inputs and value-added with an elasticity of substitution ¢. Similar to the case of consumers,
intermediate inputs are a CES composite of formal varieties and informal ones (except for
foreign MNEs, who do not source from informal ones) with an elasticity of substitution e.
Value-added is a CES composite between labor and capital with an elasticity of substitution :.
Finally, the labor composite input is also a CES aggregator composed by low- and high-skill
workers with an elasticity of substitution o7..

Labor supply decision to each producer type To capture potential labor market frictions to
move across producers, we assume that workers draw idiosyncratic amenity shocks to work
for each producer, which implies that the wages vary by producer. To capture stronger labor
market competition between domestic formal producers and foreign MNE producers than be-
tween informal and foreign MNE producers, we assume that there is higher labor sustitutabil-
ity between domestic formal and foreign MNE producers than between informal and formal
producers. We build on Galle et al. (2023) and assume that workers draw idiosyncratic amenity
shocks to work in each type of from a nested Fréchet distribution with a shape parameter x cap-
turing how easy is for workers to substitute jobs between informal and formal producers, and a
shape parameter 6 capturing how easy is for workers to substitute jobs between foreign MNEs
and domestic formal producers. In principle, we expect that 6 > x implying that foreign MNE

and domestic formal jobs are easier to substitute than formal and informal jobs.
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Migration decisions Finally, we build on Monte et al. (2018) and incorporate to our analysis
that workers can decide the location where to live. We assume that workers make the decision
based on amenities and real income, and draw idiosyncratic shocks from a Fréchet distribution

with a parameter 7 that directly maps to the migration elasticity.

2.5 Mapping the theory to the data

In order to bring the theory described above to the data, we need five sets of inputs: (a)
the measures of initial distortions ;;; (b) the global input-output share ();; between all entities
and j located in Mexican CZs or the RoW; (c) the Allen-Uzawa demand and supply elasticities;
(d) the productivity shocks to foreign MNEs and (e) the foreign productivity spillover and
migration elasticities.

We postpone to Sections 3.2.1 and 3.3 the discussion on (a) and (b), namely how we build
the output and input distortions that we consider for the Mexican context and the global input-
output matrix. For (c), Appendix A.2 shows how the parametric assumptions described above
allow us to write the Allen-Uzawa elasticities as a function of the CES elasticities of substitution
05, G, €, 1, and (. We calibrate these elasticities of substitution from the literature.

Armed with (a)-(c), we obtain the elements in (d) and (e) jointly. For any set of elasticity
values and productivity changes, we use the model structure to compute the implied change in
the share of foreign employment in Mexico, as well as the changes in domestic formal employ-
ment, domestic informal employment, and total population across CZs in Mexico. We then
iterate over the elasticity values and productivity changes until the CZ-level changes in Mexico
match those predicted by the reduced form evidence that we present in Section 4. Therefore,
we follow the approach suggested by Redding (2022), by using causally-identified reduced
form coefficients to calibrate our general equilibrium model. We come back to these steps and
provide more details in Section 5.

3 Data and context

3.1 Establishments in Mexico
3.1.1 Data on establishments in Mexico

The primary data source on establishments is the Economic Census collected by the Na-
tional Institute of Statistics and Geography (INEGI in Spanish) every five years since 1994. The
Economic Census is an almost complete enumeration of fixed establishments in Mexico.2®

Critically for our analysis, the Economic Census includes establishments that are not reg-
istered or, even if registered, are not compliant with government regulation. Our baseline defi-
nition 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 Levy,

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

26For 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).
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The Economic Census microdata allows us to build an unbalanced panel of all establish-
ments in Mexico between 1994 and 2019.%” This panel tracks typical balance sheet variables
such as total sales, number of workers, wage bill, value added, and assets (our proxy for cap-
ital). 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) and operative workers (who we label low-skill).?® 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 781 CZs.?

Last and crucially for this paper, we also observe the establishments with foreign own-
ership. 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 ob-
serve more than one country of origin, we keep the country with the largest share of ownership.
Appendix B describes in detail the Economic Census data construction.

3.1.2 Facts on foreign MNEs and domestic establishments in Mexico

Differences between foreign MNEs and domestic establishments Table Bl (Appendix B)
presents summary statistics on the sample of establishments in our analysis, separated into
three groups: foreign MNEs, domestic formal establishments, and domestic informal estab-
lishments.?° Table B1 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, wage bill per worker, sales, and capital. Across all characteristics, domes-
tic informal establishments perform about an order of magnitude more poorly than domestic
formal establishments, which in turn perform about an order of magnitude more poorly than
foreign MNEs. For instance, in 2019, domestic informal establishments employed, on aver-
age, 2.7 workers, domestic formal establishments employed 20.8 workers, while foreign MNEs
employed 291.6 workers.

Table B2 (Appendix B) shows the importance of each establishment type as a share of
the economy-wide totals, again in 1994 and 2019. While in 2019, foreign MNEs represent only
0.2% of the number of establishments, they account for 11.88% of employment, 17.45% of sales,
25.72% of the wage bill, and 12.45% of assets. Meanwhile, in 2019, domestic informal establish-
ments account for a sizable share of employment (44.63%), sales (30.67%), wage bill (9%), and
assets (37.24%). Moreover, we learn that both domestic informal establishments and foreign
MNEs have grown in importance at the national level between 1994 and 2019. Appendix B
includes further details on the data, sample build, and summary statistics.

?’The 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.
ZWorkers are classified as either salaried or non-salaried. The salaried group is further divided into operative work-
ers, who operate machinery for manufacturing goods, and administrative workers, who perform general office
tasks, accounting 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.
2'We define CZs as in Blyde et al. (2023). We thank Matias Busso for sharing their municipality-CZ crosswalk.

30The further separation of foreign MNEs into maquila and non-maquila is done in Table B3 (Appendix B).
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Figure Bl (Appendix B) presents the percentage of CZ-level employment in foreign
MNEs in 1994 and 2019. While distance to the United States border remains a good predictor
of the importance of foreign MNEs in CZ-level employment, between 1994 and 2019, foreign
MNEs have also expanded into Central and Southern Mexico. By contrast, domestic informal
establishments employ a higher percentage of CZ-level workers in the Southern half of Mexico
(see Figure B2 in Appendix B). Similar to foreign MNEs, domestic informal establishments

have grown in importance between 1994 and 2019 across 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 B3 (Appendix B) shows the
changing composition of foreign MNE employment by the country of origin of the foreign cap-
ital. 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 la-
belled “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 B4 (Appendix B) showcases the spatial clustering by country of origin of foreign
MNESs, 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
Yucatdn 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.

Magquila 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 assem-
ble, manufacture, or process them and export the finished products. The separation between
maquila 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 B3 (Appendix B) presents summary statistics separately for foreign MNEs in Mex-
ico with or without income from maquila activities.! We learn that while non-maquila MNEs
are 77% of the number of foreign MNE establishments, they only employ a third of all work-
ers in foreign MNEs. Relative to non-maquila foreign MNEs, we find that maquila foreign
MNEs are, on average, substantially larger employers (employing, on average, 527 workers
compared to 157 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

310ur definition of maquila vs. non-maquila foreign MNEs needs to be further refined as not all establishments with
income from maquila activities were actually part of the official maquila program.
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export-oriented than non-maquila MNEs.*

3.2 Distortions in Mexico
3.2.1 Data on 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 estab-
lishment types and CZs in Mexico. The source data for all these distortions is Mexico-specific
and draws either from the Economic Census directly or from national surveys.

An alternative approach to building these various measures of distortions ourselves
would be to use indirectly-inferred measures of distortions & la Hsieh and Klenow (2009).
This indirect approach infers misallocation from measured gaps in average products. This
approach has obvious benefits, including the parsimonious set of variables needed to imple-
ment 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. [...] Moreover, 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.?® One caveat to
our direct measurement 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 sample of es-
tablishments, 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
establishment size for a given distortion is the same in 1994 and 2019).34

Note that as of now, we treat distortions as time-invariant and use their 1994 value -

32Verhoogen (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-
magquila 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).

33This 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.”

34 Appendix D provides a detailed account of these data sources, variables used and the imputation procedure.
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either the direct 1994 measure for those distortions measured in the Economic Census or the
1994 projection for those whose measurement relies on national surveys. We are investigating
whether we can find alternative panel data for the distortions currently measured based on
surveys. If we find such data, we can then allow the distortions themselves to be affected
by the increasing importance of foreign MNEs in Mexico (which affects the welfare effects of
foreign MNEs, as shown in the last term of equation (1)).3

Sales distortions We first summarize the distortions that apply on the sales of producers in

Mexico and for which we bring direct measures by establishment-type and CZ.

— Regulation: The data source for the distortion associated with the excessive burden of reg-
ulation 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).

— Crime and corruption: We use the National Survey of Business Victimization (ENVE in Span-
ish, collected in 2012, 2014, 2016, 2018, 2020) to obtain estimates for the cost of crime and
corruption to establishments in Mexico. For crime, we measure both the cost of prevention
measures and those of actual damages caused by crimes. For corruption, we look into the
bribes paid by establishments to public servants or third parties.3

— Taxes and subsidies: The Economic Census tracks establishment-specific (i) taxes paid for sup-
plying goods and services to producers and final consumers and (ii) subsidies granted by
the government to establishments associated with their programs. We are in the process of
collecting data on the special tax treatment of foreign MNEs (maquila or not).

— Export tariffs: We use the World Integrated Trade Solution (WITS) data on product-level ex-
port tariffs for Mexico for the years 1995, 1998, 2003, 2008, 2013, and 2018. We then build
industry-level average tariffs (based on the weighted importance of products for each in-
dustry) for each Economic Census year. We are in the process of updating the establishment-
specific tariffs for foreign MNEs under the maquila program.

— Markups: While this is a distortion of interest, for now we have not found a direct measure.
There is the option of estimating markups using methods such as De Loecker and Warzynski
(2012), but so far this is not our preferred approach.

Input distortions Input distortions create a wedge between the price paid by an input user
and the marginal cost to the input provider of supplying that input. We consider the following
input distortions for measurement in our empirical setting;:

— Capital input distortions: To build our measure of capital input distortions, we draw on a
rich set of questions from the “National Business Financing Survey” (ENAFIN in Spanish,
collected in 2015 and 2018). We use the predicted base rate for loans evaluated at the mean
percentage of collateral required (115%) and loan duration (1.85 years).

— Labor input distortions: We use the Economic Census to calculate the contributions to social

HDell et al. (2019) show that Mexican labor markets with more trade-induced job loss see a rise in violence. One could
hypothesize that an increased presence of foreign MNEs can also affect crime (in addition to other distortions.)

360lken 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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security on behalf of workers and other labor-related contributions that each establishment
made in a given year as a share of its wage bill.

— Import tariffs: We use the World Integrated Trade Solution (WITS) data on product-level im-
port tariffs for Mexico for the years 1995, 1998, 2003, 2008, 2013, and 2018. We then build
industry-level average tariffs (based on the weighted importance of products for each in-
dustry) for each Economic Census year. We are in the process of updating the establishment-
specific tariffs for foreign MNEs under the maquila program.

3.2.2 Facts on distortions in Mexico

Table 1 reports weighted averages of distortion values by establishment type (domestic
informal, domestic formal, foreign MNE) and whether establishments are in a manufacturing
industry.®” First, we learn that distortions vary substantially across establishment types. For
instance, domestic informal establishments do not pay labor taxes (by construction), whereas
foreign MNESs pay 17.1% of their wage bill (a slightly higher percentage than domestic formal
establishments). Second, we notice that other distortion types also vary significantly across
the three types of establishments, reinforcing the importance of keeping track of as many
empirically-relevant distortions as the data allows. Third and last, we note that the ranking
of the distortion values across establishment types depends on the distortion. For instance,
crime is most costly for domestic informal establishments.

Figure 1 includes three empirical density plots of an “index” of the value of total distor-
tions in 1994, one histogram for each establishment type (domestic formal, domestic informal,
and foreign MNEs). Each histogram plots the value of the average total distortion for an estab-
lishment type across all 781 CZs in Mexico. We build the index of total distortions by summing
across all the output and input distortions as shares of sales.* There are two main takeaways
from this figure. First, there is substantial heterogeneity across CZs in how distorted a given
establishment type is. Second, domestic informal establishments tend to be less distorted than
foreign MNEs, which in turn tend to be less distorted than domestic formal establishments.
The comparison between the distortions of foreign MNEs relative to the domestic sector (for-
mal and informal) 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).

Appendix D.1 provides additional summary statistics on the magnitude of distortions in
Mexico in 1994 across two-digit industry codes, distortion types and space. The maps in Figure
D1 plot the values of the average output and input distortions in 1994 by commuting zone

(averaging across establishment types and industries).

37The further reporting of the distortion measures separately for maquila and non-maquila foreign MNEs is work-in-
progress.

38This supports the view that property rights are protected for formal firms but not for informal ones (De Soto, 1989).

39Future versions of this index should weigh output and input distortions appropriately (as opposed to adding them
indiscriminately).
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3.3 Other data

Trade flows data ?? provides details on how we construct the global input-output matrix be-
tween all entities located in Mexican CZs and the rest-of-the-world. In short, we build this
matrix by combining multiple data sources, a set of proportionality assumptions, and implica-

tions from a gravity model.

Migration flows Appendix C describes the construction of the migration flow matrix in 1990.
We use the 1990 “Integrated Public Use Microdata Series” (IPUMS) Census data for Mexico, the
ACS 1990 United States Census and the 1993 “Survey about Migration at the Northern Border”

(“Encuesta sobre Migracién en la Frontera Norte” in Spanish) from Mexico.

Population and the labor market We use the publicly available Census microdata by loca-
tion from INEGI to build 1990-2020 panel data for the population of each municipality. We
divided the population proportionally 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).

Other CZ-level controls Appendix C describes the construction of our CZ-level controls
based on data from the “Integrated Public Use Microdata Series” (IPUMS) and Comtrade.*

4 The local effects of changes in exposure to foreign MNEs

In this section, we implement the empirical exercises suggested by the framework de-
scribed in Section 2, providing plausibly-causal reduced-form estimates that inform the cali-
bration of the key model parameters. To that end, we want to estimate the effect of changes
in the importance of foreign MNEs in a commuting zone (CZ) on the domestic economy. We
study these effects in the aggregate across all domestic establishments and separately by sub-
groups of domestic establishments (namely, between formal and informal establishments). We
also study the differential effects of the growth in employment in maquila vs. non-maquila
foreign MNEs on the local domestic economy. We use the simpler case of the average effects

on all domestic establishments to motivate our empirical strategy.

4.1 Intuition on channels

We start by discussing the channels by which an increased presence of foreign MNEs
(magquila or not) in a CZ can affect (formal and informal) domestic establishments. We also link
this discussion with how we build these channels into our framework from Section 2.

First, the growth of the foreign MNE sector in a CZ can affect local input markets. The
sign of the effects is a priori ambiguous. On the one hand, foreign MNEs increase demand
for non- or less-tradable inputs such as labor, raising their prices and hurting domestic estab-

lishments. On the other hand, foreign MNEs can increase the set of input varieties available

40We also describe our concordance tables for changing commuting zones and industry classifications across time.
Between 1994 and 2019, Mexico both created new municipalities and merged some municipalities, making it nec-
essary to create time-consistent CZs. Moreover, the 1994 Economic Census industry classification differs from the
NAICS classification used in the subsequent Censuses.
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to domestic buyers (Rodriguez-Clare, 1996) or improve the quality of existing inputs (e.g., by
transferring knowledge to workers and workers moving to domestic firms, as in Poole, 2013).
Among foreign MNEs, those focused on maquila activities tend to import most of their inputs
and are less likely to trigger the positive effects just mentioned. For informal establishments, an
increase in foreign MNE employment will likely toughen the competition for domestic factors
(particularly low-skill workers). In the model, we capture these effects by including input-
output linkages between the local domestic economy and foreign MNEs and adding different
EoS in the labor supply that capture the competition between foreign and domestic producers
for the local factors.

Second, foreign MNEs can also affect domestic establishments via interactions in the out-
put market. Again, the sign of this effect is ambiguous. On the one hand, foreign MNEs
tend to be more productive and their expansion can make domestic establishments shrink or
even exit (e.g., as was the case with retail foreign MNEs in Mexico, see Atkin et al., 2018). On
the other hand, the increased competition from foreign MNEs incentivizes domestic establish-
ments to innovate or imitate (Brambilla et al., 2009). Maquila foreign MNEs are less likely to
affect domestic establishments through these channels as maquilas export most of their output.
Domestic informal establishments are less likely to either be hurt or benefit from this channel
as informal varieties are less substitutable with foreign MNE varieties. In our model, the util-
ity function of final consumers is a nested CES, in which we allow for stronger competition
between formal producers but also allow for some competition between foreign MNEs and
domestic informal producers.

Third, foreign MNESs can also impact the performance of domestic establishments when-
ever they enter supply-chain linkages (as either buyers or suppliers). Again, foreign maquilas
are less likely to improve the performance of domestic establishments through this channel
as they tend to import most of their inputs and export most of their output.*! Domestic in-
formal establishments are less likely to benefit from foreign MNEs through this channel, as
foreign MNEs are less likely to source from them (Alfaro-Urefa et al., 2022a) and themselves
are less likely to source from foreign MNEs. To capture these potential mechanisms, we include
input-output linkages between domestic formal producers and foreign MNEs. In particular, the
exposure of domestic producers to foreign MNEs is captured directly by the Leontief matrix.
Moreover, we allow for spillovers of foreign MNEs to the local domestic economy.

Fourth and last, an increase in foreign MNE employment can lead to positive demand
effects on domestic establishments in the non-tradables sector (Moretti, 2010). This channel
is plausibly relevant for both formal and informal establishments. In the model, we capture
this channel by allowing the growth in employment in foreign MNEs to increase the relative
income of locations experiencing this growth (which, in turn, increases the demand for other

products and services, including those in the non-tradable sector).

#Dussel Peters (2000) discusses how the disproportionate use of imported inputs by maquila establishments has
meant fewer supplier linkage opportunities for the local domestic firms.
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4.2 Empirical strategy

Measure of exposure to foreign MNEs We denote )/Zlet as the exposure to foreign MNEs in
commuting zone cz between two Economic Census years (f — 5) and t. We define this exposure
as the change in the number of workers employed by foreign MNEs between (t —5) and ¢
divided by all employment in that CZ in (t — 5):

F F
SE ch,t - ch,t—S
XE, = (9)
cz, LF + LD
cz,t—5 cz,t—5

F
where L, ,

mestic establishments, respectively, in CZ cz in year (t — 5).

5 and L?Z,t_5 are the total number of workers employed at foreign MNEs and do-

OLS specification We start with the following regression equation:

10g Yez,p — 108 Yezi—5 = PXE, , + 0'Kenp + Decay (10)

where cz indexes commuting zones in Mexico and ¢ indexes Economic Census years (i.e., 1994,
1999, 2004, 2009, 2014, 2019). vy, is the outcome associated to domestic establishments in CZ
cz in Economic Census year ¢; our main outcomes are the total sales, number of workers, wage
bill, and capital of all domestic establishments in CZ cz. All observations are weighted by
the number of workers in domestic establishments in 1994. We cluster standard errors at the
CZ-year level.

Potential endogeneity concerns We want a consistent estimate of § measuring the effect of
employment growth at foreign MNEs on the CZ-level outcomes of domestic establishments.
However, 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 infrastruc-
ture). 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 lo-
cal 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).

Instrumental variable (IV) approach Before introducing the instrument, it is first helpful to
denote sz’?t as the employment of foreign MNEs from origin country o in CZ cz in year ¢t and

rewrite the expression of X! , as follows:

F F F F,o F,o F,o F
SE ch,t - ch,t—S ch,t—S i ch,t - ch,t—5 ch,t—5 ch,t—5
X X ) X X
czt = F F D - Fo F F D :
ch,t—5 ch,t—S + ch,t—S 0 ch,t_5 ch,t—5 ch,t—5 + ch,t—5

The expression above spells out the fact that the overall growth in foreign MNE employ-
ment 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 (f — 5) share
of employment from that origin in all foreign MNE employment in that CZ and year). Con-
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sider two hypothetical CZs with the same share of foreign MNE employment in overall em-
ploymentin (¢t —5), (L., ,_s/(LE, ;_5+ LE,_5)) but with different compositions of that foreign
MNE employment across countries of origin (Lf;?t_S / sz,t75>‘ Whenever Mexico experiences
an increase in foreign MNE employment from origin o (for reasons unrelated to cz-specific
shocks), cz would benefit from that foreign MNE employment growth from o proportional to
the original importance of origin country o for that CZ. The instrument takes advantage of this

past composition of foreign MNE employment in a CZ to predict its growth.

F

cz,+ also useful to understand the IV:

Below is an alternative rewriting of X

F F Fo 1Fo
SF ch,t - ch,t75 o Z ch,t ch,th % SO - 1 Z LF,o . LF,o
cz,t —LF + LD - LF’O cz,t—5 — LF + LD cz,t cz,t—5) "
cz,t—5 cz,t—5 0 cz,t—5 cz,t—5 cz,t—5 o0

The instrument will predict the increase in foreign MNE employment from origin country

. F,o F,o
o1ncz (ch,t - ch,th

) 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. Let’s construct the instrument Zch,t as follows:

Fo _ 1Fo o Fo _ 1Fo
ZP . Zcz/#cz (ch’,t LcZ’,t—5> ch,,t—5 ZCZ’#CZ (LCZ’,t LCZ’,t—S) g
czt — Z Y 1.Fo X IF + 1D - Z y 1.Eo X Oczt-5
0 cz' Zcz! t—5 cz,t—5 cz,t—5 0 2 Lezris
_ 1 vy [Fo _ [Fo y % 1)
- LF i LD cz/ t cz/ t—5 LF,o :
cz,t—5 cz,t=5 0 cz'#cz Zcz’ 2 f—5

), which uses the
prediction for the overall change in employment in Mexico in foreign MNEs from origin o

Each term in the last summation is the prediction for (sz’?t — sz',ot—s
(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 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 example, 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 similar 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 B5a and B5b from Figure B5 (Appendix B.3) present two examples from Mexi-
can newspaper articles that discuss the pattern of spatial clustering for German and Japanese
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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
B5c and B5b 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.*? Moreover,
the relevance of the instrument requires that the past clustering patterns of foreign MNE em-
ployment 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 B6 (Appendix B.3), the X-axis presents the residualized measure

of exposure to foreign MNEs (X~ ,) and the Y-axis presents its residualized instrument ( th)

cz,t
Both variables are residualized by controlling for the vector of fixed effects and other controls
K2+ The difference between the plots in Panels B6a and Béb is that in Panel B6b, 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 B6a and
0.94 (0.10) for Panel B6b. 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 do-
mestic economy in cz and the instrument are orthogonal (conditional on the potential determi-

nants of growth already controlled for through K, (). Formally, the exclusion restriction is:

E(AeciZE, | Kezy) = 0

While the exclusion restriction is not testable, it is not unreasonable to expect it to be
satisfied. First, Zlet 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 foreign MNEs by origin coun-
try argue that differences across locations in endowments of natural resources, labor and in-
frastructure 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 third way of writing the IV in equation (11) highlights that this IV has a shift-share or
“Bartik” structure. Identification in our shift-share IV regressions follows from the assumption

that the assignment of the shocks (ALF ”

_Czt) is quasi-random, whereas the exposure shares

(ng,tf5) are allowed to be endogenous (as in Borusyak et al., 2022b). In the same paper,
Borusyak et al. (2022b) recommend to control for the “missing share”, which in our case is

42For 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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Lois
sz,t—5+Lg,t—5
ditferent levels of importance of foreign MNEs in their overall employment.

. We add this control to all our regressions so as to avoid comparing CZs with too

To address remaining threats to identification, we include in the control vector K., a
conservative set of CZ-level controls. First, we include economic region-year indicators to con-
trol 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 im-
portance of manufacturing in employment, the prevalence of secondary education or routine
occupations, and demographic 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 mar-
kets. 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 compe-
tition from China in the main export markets 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 C provides additional details on these controls.

4.3 Effects of exposure to foreign MNEs on the local domestic economy

Table 2 reports the OLS and IV estimates coming from running the regression in equa-
tion (10) for twelve outcome variables. In order of the columns, these measures of size are the
labor force participation rate (as a share of the working-age population), the working-age pop-
ulation, the number of domestic establishments, the total number of workers in the domestic
economy, the number of high-skill workers, the number of low-skill workers, total sales, total
value added, total wage bill, wage bill for the high-skill workers, wage bill for the low-skill
workers, and total assets.

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 mostly significant, the IV estimates are larger in magnitude. As discussed in Sec-
tion 4.2, 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 de-
clining conditions (e.g., falling wages and/or being attracted by local government incentives).

The F-statistic is 35, and the first-stage coefficient is 1.07 (see Table 3). Hence, the IV
defined in equation (11) is a strong predictor of foreign MNE employment growth. In the
right-hand side panel of Table 3, 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 actu-
ally 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.

Now focusing on the IV estimates, we find that while the labor force participation rate is
unaffected, increasing exposure to foreign MNEs leads to an expansion of the domestic econ-
omy across most size measures. We estimate that a 1 percentage point increase in the share of

employment at foreign MNEs in a CZ increases population by 0.62%, the number of domes-

BMexico is split into 8 economic regions: East, North, Northeast, Northwest, South, Southeast, Southwest, and West.
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tic establishments by 0.42%, workers by 0.33% (particularly low-skill workers), sales by 1%,
value added by 1.48%, and the wage bill by 1.62% (particularly the wage bill of the low-skill

workers). The effect on assets is not statistically significant.44

4.4 Effects of exposure to maquila vs. non-maquila foreign MNEs

We now modify the specification in equation (10) by separating the change in foreign
MNE employment in a CZ between that occurring in maquila (Fps) vs. non-maquila (Fy) for-
eign MNEs:

v F v F /
10g Yezt — IOg Yezt—5 = ﬁMXCé\ft + ,BNXC;,]t +0 Kcz,t + Ae‘cz,t/ (12)
Fym 1 Em IN_ 1IN
OFv . Lei—Lizis OFv — Leay—Liys Fum Fn .
where XCZ,t = m and XCZ,t = m, and ch,t and LCZ,t denote the employment m

a commuting zone cz in year t in maquila (Fjs) and non-magquila (Fy) foreign MNEs. All other
features of this regression remain the same as those in equation (10).

We perform two IV exercises starting from equation (12). First, 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 (Xfﬁ) while controlling for the
non-maquila foreign MNE employment change in the same CZ over the same period ()A(CFQJ
Second, we instrument both types of foreign MNE exposure at once. Each time we instrument
one type of foreign MNE exposure (Fy; or Fy), we use as an instrument an adaptation of the one
described in equation (11), where we replace the overall change in foreign MNE employment
with that occurring for the specific type of foreign MNE employment we want to instrument
for (Fps or Fy).

The magnitude of the IV estimates for )1 and By is not sensitive to whether we instru-
ment both exposures simultaneously or only one at a time (while controlling for the other).
The (conventional) F-statistic is substantially lower when instrumenting for both maquila and
non-maquila foreign MNE exposure in one go (mostly because the instrument is weak for non-
magquila foreign MNESs). Given the stability of the IV estimates, we use as our baseline IV spec-
ification the one where we instrument for each foreign exposure at a time. In future work, we
need to calculate the appropriate F-statistics for settings with multiple endogenous variables
and revisit the regressions where both exposure measures are instrumented at once.

Table 4 presents the IV estimates of the regression described in equation (12). 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 (10) and the results presented in Tables 2 and 3. 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.

There are two main takeaways from this exercise. First, the instrument is substantially

#The effects of exposure to foreign MNEs on the substitution between labor and capital (empirical moment (7) in
Table 8) is work in progress.
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weaker for the non-maquila foreign MNEs (the F-statistic is 7.7 for non-maquilas compared
to the 42 for maquilas). We conjecture that this is owed to (i) the more recent entry of non-
magquila relative to maquila MNEs (which makes the past spatial clustering of non-maquilas
less informative) and (ii) the measure of exposure based on employment might be less relevant
for non-maquilas (which tend to be more capital-intensive). In work in progress, we aim to
disentangle these factors, propose a stronger IV for the non-maquilas or conduct an inference
analysis appropriate for weak instruments.

Second, by contrasting the estimates in the three panels, one can notice that, on average,
magquila 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, we learn
that maquilas tend to favor the expansion of the low-skill workforce, whereas non-maquilas
favor the expansion of the high-skill workforce. This pattern aligns with maquilas” more low-
skill intensive nature and lower integration in the local economy (given their heavy reliance on

imports and assembly-for-export business model).

4.5 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 domes-

tic economy, we use the following augmented specification:
108 i ezt — 108 Yiczi—s5 = 1 X5y + PoXE, x 1[i = Dy] + Bsl[i = Dy] + 0'Kezy + Aej ez (13)

where i stands for either the formal or informal segment of the domestic economy in CZ cz.
For example, assume that i, cz refers to the domestic informal segment in cz, for which 1 [i =
Dj] = 1. Then, the value of an outcome (e.g., number of workers) for i in CZ cz and year
t is the summation of that variable across all domestic informal establishments in that CZ cz
and year t. For each measure of size, CZ and year, there are two stacked observations: one
capturing the size of the domestic formal economy (1[i = D;] = 0) and another capturing the
size of the domestic informal economy (1[i = D;] = 1). The interpretation of the coefficient
B1 is that the average effect of exposure to foreign MNEs on the local domestic formal sector,
whereas coefficient B, captures the average differential effect of exposure to foreign MNEs on
the local domestic informal sector.

Table 5 reports the IV estimates from the regressions described in equation (13).2 We
learn that the formal sector is the primary beneficiary of the positive effect of foreign MNEs
on the domestic economy. In contrast, the informal sector seems to be on-net unaffected by the
changing exposure to foreign MNEs*® (though we need to caution that the negative coefficients
on the differential effects on the informal sector are noisier). Table 6 includes the reduced form
regressions (outcomes regressed on the instrument).

We also adjust the specification in equation (13) to study the differential effects on the for-
mal and domestic informal sectors of either changes in maquila or non-maquila foreign MNE
employment. The three panels in Table 7 (with a similar structure of those in Table 4) summa-

45In future work, we need to calculate the appropriate F-statistics for settings with multiple endogenous variables.
46This finding aligns with the result in Sharma and Cardenas (2018) that higher FDI inflows are not associated with
changes in informal employment in Mexican states between 2005 and 2015.
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rize these differential effects. The current results suggest that most of the offsetting negative
effect of foreign MNEs on the domestic informal sector comes from its exposure to maquila
foreign MNEs. In other words, the size of the informal sector tends to be on-net unaffected
by increased exposure to the maquila foreign MNEs. In contrast, the exposure to non-maquila
foreign MNEs tends to also increase the size of the domestic informal sector alongside the
domestic formal sector. These results are preliminary. In future work, we need to calculate
the appropriate F-statistics for settings with multiple endogenous variables and apply tests for
weak instruments in the case of exposure to non-maquila foreign MNEs.

5 Model estimation

Disclaimer: This section discusses what we aim to do for estimation. The next section discusses

what we are currently doing, which is a subset of what we aim to do.

To solve for the reallocation effects and quantitatively assess the decomposition in equa-
tion (1) we need to calibrate the size of the foreign MNE productivity shock (d log A; for foreign
MNEs), the EoS between formal and informal varieties (&), the EoS between formal domestic
and foreign varieties (€), the trade elasticity for each producer type s (cs), the EoS between in-
termediate inputs and value added in production ({), the EoS between labor and capital (), the
EoS between high- and low-skill workers (07), the EoS between formal and informal jobs for
workers (x), the EoS between formal domestic and foreign MNE jobs (), the migration elastic-
ity (17), and the productivity spillover elasticities from maquila and non-maquila foreign MNEs
to domestic formal and informal producers {;}.

In our current version, we take the parameters {¢ €,0;,{} from the literature
and present their values in Table 9.4 We discuss in this section how we can calibrate
{d log APM, dlog AFN, YDg,Enir YDy, Evgr 1o b 0L, K, 6} using our reduced-form evidence.

Each of the parameters has a mapping to the reduced-form evidence. The foreign pro-
ductivity shocks (dlog Ar,,,dlog Ar,) map to the increased presence of foreign producers in
each CZ in Mexico. The spillover elasticities (7yp,,r,, YD, F,) Map to how formal or informal
employment react when foreign MNEs expand. The migration elasticity 7 could be obtained
from the population responses to the foreign productivity shock. The EoS : maps to the relative
effect of the shock on capital vs. labor. The EoS ¢; maps to the relative effect of the shock on
low- vs. high-skill workers. The shape parameter 6 maps to the effect of the shock on domestic
wages. The shape parameter x maps to the relative effect of the shock on domestic informal
wages relative to domestic formal wages.

We take the values of the parameters such that the effect of the shock in the model simula-
tions gets as close as possible to the reduced form empirical effects. In other words, we estimate
the model parameters using an indirect inference matching approach using causally estimated

reduced-form moments as targets.*® Table 8 summarizes the mapping between moments and

47Future versions of the paper aim to estimate some of these elasticities to match reduced-form causal moments
presented in Section 4.

48We use the algorithm proposed by Gourieroux et al. (1993) that finds the combination of parameters such that
5 = argminpB(8)'WP(5), where J corresponds to the estimates to find, B to the reduced-form coefficients from the
model simulations that depend on these parameters, and W is a weighting matrix. We use the inverse of the
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parameters. We describe this relationship in more detail below.

TFP shocks to the foreign MNE producers We model the foreign MNE shock as a produc-
tivity shock that expands labor demand for foreign MNEs conditional on potentially-changing
distortions (since foreign MNEs may be expanding as a result of receiving subsidies and tax
deals). To calibrate the shock, we invert the model and recover changes in productivity d log A j
for foreign MNEs to match the expansion of foreign employment in each CZ, given a change
in the distortions for foreign MNEs. For instance, instead of solving the change in employment
in equation A1, we solve for the change in productivity for foreign MNEs given the elasticities
and the expansion of foreign MNEs we observe in the data. We use the predicted foreign MNE
employment growth from our IV specification instead of the one we directly observe (as we
want to use the exogenous variation for the shock).

Other parameters In the same iteration and given a productivity shock, we could estimate
the effect of the shock using the simulated data and recover the main model parameters. Table
8 describes the different moments and the parameters we match by running our main specifi-
cation with the simulated data.

The migration elasticity, #, captures how sensitive migration flows are to changes in real
income; we identify this parameter by looking at the increase in population in areas that ex-
perience the foreign employment shock, as this corresponds to a productivity shock that has a
direct impact on the real income of these locations. In the reduced-form, we find a positive im-
pact on the total population of around 0.6%.%’ So far we use a value of 7 = 2 from the literature
(Monte et al., 2018).

Conditional on the demand, input elasticities, and migration elasticity, 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
(YDp,Eys YD1 Euys YDr,Ens YD, Ey) DY looking at the reduced-form coefficient on the relative effect
of the maquila and non-maquila expansion on the domestic economy as a whole and their
relative effect on domestic formal vs. domestic informal employment. 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 a basic calibration, in
which we group maquila and no-maquila foreign firms, we found positive effects for both
types of domestic producers, implying positive spillovers. We also found a higher increase in
employment for domestic formal relative to informal producers, suggesting higher spillovers
from foreign MNE:s to the formal sector.

We can also identify the EoS between the factors of production by looking at the relative
effect of the shock across factors. In particular, we can identify the EoS between the two types
of labor, high- and low-skill, and between labor and capital by looking at the relative effects
of the foreign TFP shocks on input demand. These parameters informs us how both domestic
producers and foreign MNEs substitute inputs in the production function.

Most of parameters described capture the effects on the relative demand for factors. We

standard errors as weights as Faber and Gaubert (2019).
“9This result controls for the indirect exposure (via migration) that each CZ experiences from other CZs. The omission
of this control misleads the interpretation of commonly used population regressions (Borusyak et al., 2022a).
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then use moments that affect wages to identify the supply parameters. In particular, by looking
at the effect on the wage bill for domestic producers, we can identify the labor supply elastici-
ties that measure how easy it is for workers to substitute jobs. For instance, conditional on the
spillovers and demand elasticities, the foreign shock changes the labor demand of domestic
producers, allowing us to identify the labor supply moments. For instance, we can identify
how workers substitute jobs at domestic producers for foreign ones by matching the impact on
the wage bill. Then, we can recover both elasticities ¥ and 6 by matching these coefficients.

6 Counterfactuals

Disclaimer: We are still working on the parameter estimation and simulation of the shocks.

To shed light on the impact of foreign MNEs on real income and the misallocation chan-
nel, we currently 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 experi-
ence the shock.”® For now, we combine in a single category the foreign MNEs that are maquila
or not. Table 9 reports the parameters for this simulation, and Figure G1 (Appendix G) plots
the spillover calibration that we use to match the reduced-form estimates.

Table 10 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 distortions, column (3) the spillovers, and column (4) both market failures. Similarly, Figure
3 plots the percentage change of real income across commuting zones for the four scenarios.

We find that the productivity shock increases real income by 6.4% on average. This effect
is 5% for the CZs that did not directly experience the increase in productivity of foreign MNEs
and 8% for CZs that experienced the increase directly. We find that in a world without pre-
existing distortions and spillovers, the real income gains would be around 4%, suggesting that
distortions and externalities amplify the gains from foreign MNEs by 55%. On the distortions
side, the gains come from reallocating economic activity from the informal (less distorted) to
the formal (more distorted) segment of the economy.

Column (2) in Table 10 shows that the distortions explain 30 percentage points of the in-
crease due to market failures, and the spillovers drive the remaining 25 percentage points. The
distortions” effect is larger for locations that do not directly experience the shock, suggesting
that trade linkages across commuting zones can drive the reallocation from low-distorted to
high-distorted establishments, even in areas without foreign MNEs. This finding is consistent
with the literature showing that trade openness can reduce informality (McCaig and Pavcnik,
2018) since formal establishments in non-treated locations can sell to MNEs in treated locations.
For instance, Figure 3 shows that most locations obtain larger gains when the distortions are
acknowledged, even when muting the potential for spillovers. For the locations that experi-
ence the shock directly, the spillovers explain most of the gains, as they drive two thirds of the

gains explained by market failures. Panel (b) in Figure 3 also shows that the spillovers are more

S0Future versions of the draft will have the full calibration of the shock instead of assuming it to be a 10% productivity
increase.
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localized as they only directly affect the locations that experience the shock.
Overall, this current simulation 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 in those countries without foreign MNEs (due to trade and labor linkages).

7 Conclusion

Low and middle-income countries tend to be entrenched in the world of the second best
due to multiple distortions that make some (usually more productive) segments of the econ-
omy remain inefficiently small. Meanwhile, these countries tend to incentivize the entry and
expansion of MNEs as a path towards productivity growth. What are the local and aggregate
welfare effects of the expansion of MNEs? How different are these effects in an economy with
distortions? We tackle these questions using a quantitative GE model combined with rich data
from Mexico.

Our analysis proceeds in four steps. First, we present our framework that uses a first-
order approximation to calculate the aggregate effects of foreign MNEs and then decompose
the impact between technological changes and reallocation effects. Our framework highlights
that the effects of MINE expansions could be exacerbated or attenuated by pre-existing distor-
tions. When presenting the framework, we are explicit on the data and elasticities necessary
for its quantification.

Second, 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 MNE:s (split into maquila and
non-maquila). We also put together a comprehensive database with measures of distortions
such as crime, labor taxes, subsidies, and credit constraints, all of which vary across estab-
lishment types and space. Our analysis shows that the Mexican economy faces significant
distortions that can generate resource misallocation within and across space.

Third, we study the reallocation effects of employment growth in foreign MNEs within a
local labor market. Following the migration literature, we use the spatial clustering of foreign
MNEs by origin country to build an instrument for the endogenous component of their local
expansion. We find that increases in foreign MNE employment in a labor market lead to in-
creases in the size of the local domestic sector. This effect comes from a larger size of the formal
sector in the domestic economy, with the net impact on the size of the informal sector being
not statistically different from zero. We also find that foreign MNEs in the maquila program
increase the size of the domestic economy less than those MNEs not in the program.

Fourth and lastly, we simulated local productivity shocks for MNEs matching the evolu-
tion of local foreign MNE employment and use an inference-matching procedure to estimate
the key elasticities of the model. Armed with these elasticities, we studied the impact of for-
eign MNEs on Mexico’s welfare at the aggregate level and across commuting zones. We find
that the expansion of MNEs in Mexico between 1994 and 2019 led to an aggregate 6% welfare
gain. A quarter of this gain comes from reallocation effects in the presence of distortions, and
a fifth is explained by the potential spillovers of foreign MNEs to the local economy. In our
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setting, the gains from foreign MNE expansions increase when we acknowledge pre-existing
distortions because these expansions reallocate economic activity from less to more distorted
establishment-locations. This reallocation occurs in a context with distortions that vary con-
siderably across establishment types. While the approach we follow can be readily pursued
in other data-permitting settings, such settings may face different distributions of distortions
across establishment types and space, combined with different effects of foreign MNEs on re-
source reallocations; this will naturally influence whether the welfare effects of foreign MNEs
are boosted or not by their reallocative effects.
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Figures

Figure 1: Empirical density of an “index” of total distortions by establishment-type and CZs

T T
2 4 .6 .8
Total Aggregate Distortion

== == == Dom Informal =~ ======= Dom Formal
Foreign MNEs

Notes: Figure 1 includes three empirical density plots of an “index” of the value of total distortions in 1994, one his-
togram for each establishment type (domestic formal, domestic informal, and foreign MNEs). Each histogram plots
the value of the average total distortion for an establishment type across all 781 CZs in Mexico. We build the index
of total distortions by summing across all the output and input distortions as shares of sales. Future versions of
this index should weigh output and input distortions appropriately (as opposed to adding them indiscriminately).

Section 3.2.2 provides more details.

39



Figure 2: Model sketch

Notes: Figure 2 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 T 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 (y;;). Foreign MNESs send their profits I1 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 3: Percentage changes in welfare across CZs due to the foreign MNE productivity shocks

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

380

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

Notes: Figure 3 plots the changes in welfare for each CZ in Mexico as a result of the local foreign MNE productivity
shocks. Panel (a) reports the results when we simulate the economy with distortions and spillover effects from
increases in foreign MNE 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.
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Tables

Table 1: Average distortions (%) in Mexico by establishment type and broad economic activity

Taxes and Subsidies =~ Weak Institutions and Rule of Law  Market-Level

Mfg  Establishment Type VAT Labor Bureaucracy Crime, Security Interest
Contrib. & Regulation & Bribes Rates
No Domestic Informal 5.16 0.00 4.76 7.67 12.67
Domestic Formal 741 16.22 6.59 3.66 11.91
Foreign MNEs 9.26 17.06 3.37 1.61 8.40
Yes  Domestic Informal 3.95 0.00 3.15 7.41 13.05
Domestic Formal 5.13 17.85 4.49 2.50 11.02
Foreign MNEs 3.38 20.55 4.16 0.95 4.37

Notes: Table 1 reports weighted averages of distortion values by establishment type (domestic informal, domestic formal, foreign MNE) and whether establishments are in a
manufacturing industry. 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 establishments operating in manufacturing) is a weighted average across values for all establishments in that category (where weights are the number of workers in each
establishment). Crime, security, bribes, bureaucracy time, regulation costs, and VAT distortions are reported as shares of total annual sales. Labor taxes are reported as a share of
the total annual wage bill. The capital distortion is reported as interest rates. All values are presented as percentages. Section 3.2.2 provides more details.



Table 2: OLS and IV estimates of the effects of foreign MNE exposure on the local domestic economy

LFP Pop.  Establ. Workers HS Workers LS Workers  Sales VA Wage Bill HS Wage Bill LS Wage Bill Assets

1) () (3) 4) (©) (6) (7) (8) 9) (10) (11) (12)
Panel A: OLS
}A(let -0.001 0.069 0.042  0.120%** 0.214%** 0.105 0.249%*  (0.314***  0.271** 0.425%** 0.243%** 0.093
(0.011) (0.072) (0.022)  (0.031) (0.076) (0.057) (0.067)  (0.083) (0.060) (0.097) (0.066) (0.111)
Panel B: IV
sz,t 0.034 0.620*** 0.417** 0.333** 0.360 1.405** 1.00%**  1.475%*  1.618*** 0.974** 1.800*** 0.568
(0.062) (0.156) (0.177)  (0.144) (0.281) (0.597) (0.303)  (0.409) (0.355) (0.416) (0.565) (0.714)
Observations 3,825 3,825 3,825 3,825 3,166 3,487 3,825 3,825 3,825 3,166 3,487 3,825
F-statistic 35.11 35.11 35.11 35.11 34.95 35.01 35.11 35.11 35.11 34.95 35.01 35.11

Notes: Table 2 presents the OLS and IV estimates of the regression described in equation (10). Observations are weighted by the initial CZ domestic employment. We cluster the
standard errors at the CZ-year level. We use as controls economic region-year fixed effects, measures of import and export exposure, and various time-variant CZ-level controls.

Sections 4.2 and 4.3 provide more details.
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Table 3: First stage and reduced form estimates of the effects of foreign MNE exposure on the local domestic economy

First Stage Reduced Form
}A(fz,t Establishments Workers HS Workers LS Workers — Sales VA Wage Bill HS Wage Bill LS Wage Bill Assets
@) (2) ®) 4) ©) (6) ) ) ©) (10)
ZCFZ/t 1.073*** 0.448** 0.357** 0.386 1.507***  1.075*** 1.582***  1.735%** 1.045* 1.930*** 0.609
(0.162) (0.177) (0.149) (0.314) (0.520) (0.341)  (0.438) (0.311) (0.516) (0.500) (0.744)
Obs. 3,925 3,825 3,825 3,166 3,487 3,825 3,825 3,825 3,166 3,487 3,825

Notes: Table 3 presents the first stage and reduced form estimates of the regression described in equation (10). Observations are weighted by the initial CZ domestic employment.
We cluster the standard errors at the CZ-year level. We use as controls economic region-year fixed effects, measures of import and export exposure, and various time-variant
CZ-level controls. Sections 4.2 and 4.3 provide more details.
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Table 4: IV estimates of the effects of foreign MNE exposure on the local domestic economy. By foreign MNE type: all, only maquila or only
non-maquila

Establishments Workers HS Workers LS Workers  Sales VA Wage Bill HS Wage Bill LS Wage Bill Assets

@ @) ®) 4) ©) (6) @) ®) ©) (10)
All foreign
)A(fz,t 0.417** 0.333** 0.360 1.405** 1.00%**  1.475%*  1.618*** 0.974** 1.800*** 0.568
(0.177) (0.144) (0.281) (0.597) (0.303)  (0.409) (0.355) (0.416) (0.565) (0.714)
Observations 3,825 3,825 3,166 3,487 3,825 3,825 3,825 3,166 3,487 3,825
F-statistic 35.11 35.11 34.95 35.01 35.11 35.11 35.11 34.95 35.01 35.11
Magquila foreign
)A(CFZI‘?I 0.313* 0.021 -0.226 1.304** 0.903**  1.131**  1.196*** 0.813* 1.995*** 1.087
(0.162) (0.141) (0.322) (0.654) (0.281)  (0.352) (0.301) (0.439) (0.590) (0.782)
Observations 3,825 3,825 3,166 3,487 3,825 3,825 3,825 3,166 3,487 3,825
F-statistic 42.19 42.19 42.03 42.10 42.19 42.19 42.19 42.03 42.10 42.19
Non-maquila foreign
)A(le\{ 1.104 2.174** 3.219* 1.817 2.932 5.124* 3.485** 1.899 0.977 0.773
(0.824) (1.011) (1.686) (1.768) (1.786)  (2.647) (1.671) (1.985) (2.165) (2.909)
Observations 3,825 3,825 3,166 3,487 3,825 3,825 3,825 3,166 3,487 3,825
F-statistic 7.7 7.7 7.53 7.61 7.7 7.7 7.7 7.53 7.61 7.7

Notes: Table 4 presents the IV estimates of the regression described in equation (12). 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 (10) and the results presented in
Tables 2 and 3. 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.
Observations are weighted by the initial CZ domestic employment. We cluster the standard errors at the CZ-year level. We use as controls economic region-year indicators,
measures of import and export exposure, and various time-variant CZ-level controls. Section 4.4 provides more details.



Table 5: IV estimates of the effects of foreign MNE exposure on the local domestic formal vs.
informal sectors

Establishments Workers  Sales VA Wage Bill Assets

(1) ) &) 4) ®) (6)
XE, 0.636%%* 0.662%*  1.222%* 1436™* 3.086**  0.166
(0.157) (0.185)  (0.341) (0.419)  (0575)  (0.816)
RE, x 1[i = Dy -0.402 -0.938** 0688  -0.086  -4.002** 1458
(0.261) (0310)  (0.614) (0.534)  (0.899)  (1.189)
Observations 6,821 6821 6821 6824 6772 6805
F-statistic 17.24 1724 1724 1723 1723 17.24

Notes: Table 5 presents the IV estimates of the regression described in equation (13). Observations are weighted by
the initial CZ domestic formal or informal employment. We cluster the standard errors at the CZ-year level. We use
as controls economic region-year indicators, an informal sector indicator, measures of import and export exposure,
and various time-variant CZ-level controls. Section 4.5 provides more details.

Table 6: Reduced form estimates of the effects of foreign MNE exposure on the local domestic
formal vs. informal sectors

Establishments Workers  Sales VA Wage Bill Assets

@) 2) ®3) 4 (©) (6)
ZCFZJ 0.668 0.669***  1.286*** 1.548***  3137*** 0.253
(0.150) (0.176) (0.354)  (0.441) (0.450) (0.823)
Zlet x 1[i = Dy] -0.380 -0.867***  -0.653 -0.114  -3.703**  1.317
(0.247) (0.273) (0.554)  (0.486) (0.750) (1.034)
Observations 6,821 6,821 6,821 6,805 6,824 6,821

Notes: Table 6 presents the reduced form estimates of the regression described in equation (13). Observations are
weighted by the initial CZ domestic formal or informal employment. We cluster the standard errors at the CZ-year
level. We use as controls economic region-year indicators, an informal sector indicator, measures of import and
export exposure, and various time-variant CZ-level controls. Section 4.5 provides more details.
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Table 7: IV estimates of the effects of foreign MNE exposure on the local domestic formal vs.
informal sectors. By foreign MNE type: all, only maquila or only non-maquila

Establishments Workers  Sales VA Wage bill Assets

1) 2) ®) (4) (5) (6)
All foreign
X, 0.636*** 0.662*%  1.222%* 1.436**  3.086**  (.166
(0.157) (0.185)  (0.341)  (0.419)  (0.575)  (0.816)
XE, x 1[i = D] -0.402 -0.938**  -0.688  -0.086  -4.002**  1.458
(0.261) (0.310)  (0.614) (0.534)  (0.899)  (1.189)
Observations 6,821 6,821 6,821 6,821 6,772 6,805
F-statistic 17.24 17.24 1724 17.23 17.23 17.24
Maquila foreign
XM 0.543*** 0.244  0.966** 1.099**  2512%* 1321
(0.147) (0.160)  (0.293)  (0.350)  (0.487)  (0.893)
XIM % 1[i = D] -0.596** -0.867**  -0.756  -0.125  -3.548"** -0.126
(0.253) (0.298)  (0.496)  (0.413)  (0.658)  (1.369)
Observations 6,821 6,821 6,821 6,821 6,772 6,805
F-statistic 22.01 22.01 2201 2201 22.00 22.00
Non-maquila foreign
XN 1.503* 2973 3372*  4.646*  4.287*  -2.097
(0.892) (1.282)  (1.961) (2576)  (2.146)  (3.990)
XIN x 1[i = D] -0.020 -0.895 1.157 1.027 -1.994  9.646
(0.742) (0.797)  (1.913) (1.656)  (2.342)  (8.179)
Observations 6,821 6,821 6,821 6,821 6,772 6,805
F-statistic 3.89 3.89 3.89 3.89 3.87 3.89

Notes: Table 7 presents the IV estimates of the regression described in equation (13). 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 (13) and the results
presented in Tables 5 and 6. 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
magquila foreign MNEs. Observations are weighted by the initial CZ domestic formal or informal employment. We
cluster the standard errors at the CZ-year level. We use as controls economic region-year indicators, an informal
sector indicator, measures of import and export exposure, and various time-variant CZ-level controls. Section 4.5
provides more details.
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Table 8: Model parameters

Empirical moment Outcome Parameter Parameter description
identified

(1) PBineq. (10) A'log population n Migration elasticity
(2) PBmineq. (12) A log domestic formal employment YDg,Fy Spillovers from foreign-maquila to formal domestic firms
(3) PBnineq. (12) A log domestic formal employment YDr Ey Spillovers from foreign-no maquila to formal domestic firms
(4) PBmineq. (12) A log domestic informal employment YD,y Spillovers from foreign-maquila to informal domestic firms
(5) PBnineq. (12) A log domestic informal employment YDy, Fy Spillovers from foreign-no maquila to informal domestic firms
(6) Pineq. (10) Relative A b/n high and low-skilled workers oL EoS between high and low-skilled labor
(7) PBineq. (10) Relative A b/n employment and capital L EoS between capital and labor
(8) Pi1ineq. (13) A'log wage bill 0 EoS between domestic formal and foreign jobs
(9) P2ineq. (13) Alog wage bill K EoS between formal and informal jobs

Notes: Table 8 reports the empirical moments and the associated reduced-form coefficients that we use to estimate the main parameters of the model. Section 5 provides more

details.



Table 9: Model parameters for the simulations

Parameter Description Value Source

¢ EoS between informal and formal varieties 1.5 Edmond et al. (2015)

€ EoS between formal domestic and foreign goods 4 Zarate (2022)

0 EoS between formal domestic and foreign jobs 3 Zarate (2022)

K EoS between formal and informal jobs 2 Zarate (2022)

os = 0;Vs Trade elasticity 6 Rodriguez-Clare et al. (2022)
’ EoS between VA and inputs 0.5 Bagaee and Farhi (2023)

YDr Ey Spillover effects to formal domestic firms 0.15 Calibration

YDy, Fy Spillover effects to informal firms 0.105 Calibration

Notes: Table 9 reports the main parameters we use for our simulation. The “Parameter” column introduces our
parameter notation. The “Description” column describes the economic interpretation of the parameter. The “Value”
column the value that we use, and the “Source” column the source of that value. We take most of the elasticities
from the literature, and calibrate the spillovers to match our reduced-form coefficients. For now, we are combining

foreign maquila and non-maquila firms in a single category. Section 6 provides more details.

Table 10: Welfare effects: averages for three groups of CZs

Scenario

Wedges-Spillovers No wedges-Spillovers Wedges-No spillovers No wedges-No spillovers
) (0] ®) 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: Table 10 reports the results of our main counterfactual, which consists of a 10% productivity increase for
foreign MNE:s 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 experience the productivity shock directly and those that did respectively. The standard deviation is reported
in parentheses. Section 6 provides more details.

49



The Gains from Foreign Multinationals in an

Economy with Distortions

Isabela Manelici, Jose P. Vasquez, and Romén D. Zarate

Appendices for online publication

June 2024



These appendices supplement the paper “The Gains from Foreign Multinationals in an

Economy with Distortions” with the following material:

Appendix A presents more detailed derivations of our model.

Appendix B provides details on the build of the establishment-level data from the Eco-

nomic Census and summary statistics.

Appendix C discusses additional data used in the project (e.g., for the CZ-level controls).

Appendix D describes the construction of the distortions data and summary statistics.

?? presents the steps undertaken to build the input-output matrix between all entity types
in CZs in Mexico and the rest-of-the world (RoW).

Appendix G includes additional quantitative results.



Appendix A Additional model derivations

Appendix A.1 Solving for the reallocation effects

In Section 2.3, we used the different equilibrium conditions to derive the change in the different
endogenous variables. Based on those equation, we can solve the following system of linear equations
to solve for the reallocation effects:

dlogp dlogp
dlog R dlogR
Bl =% [+, (A1)
dlog () dlog ()
dlogL dlogL

where I corresponds to a matrix that captures how the different endogenous variables are exposed to
each other and A corresponds to the perturbation of the economy that can be productivity changes,
iceberg trade costs changes, or changes in the distortions, such as, tariffs, markups, etc:

dlogT — dlog A + dlog ji
1{ij € O }jiAQdlog i
A= 0
0
0

Let’s denote the matrix I as:

Ay Ay A3 Ay As
By By B3 By Bs
G G G G G
Dy D, D3 Dy Ds

As in the online appendix of BF, we will assume that there are C commuting zones, G groups of
workers, S different producer types, and F factors of production. Then, the total number of producers
is CS, the total number of production factors is CF, and the total number of consumers is CG.

Appendix A.1.1 Prices
Denote dlogp = (dlogpst,dlogp,..,dlogpscc,dlogp, ..., dlogp’cs), and dlogp$t =
dlog vt ..., dlog v, .., dlog vil_, ..., dlog p' )/, where dlog pS' corresponds to the price charged b
& Ps; & Ps; 8 Pscs gprF g Ps; p p 8 y

producer i to consumer j and d log p? to the price charged by factor i to consumer j. You can define in a
similar way the vector d log p®i. Look that the dimension of dlog p are ((CG + CS) x (CS+ CF)) x 1

Then, we get that:
O1x(cox(cstcr) ~0 0 0
O1x(cex(cs+cry) 0 Q% 0 0
Ay = repmat(CG + C8, 1) | “1x(Cex(es+cr) O 0 0
O1x(cex(cs+crp) 0 O Qyscs 0
O1x(cex(cs+cry 0 0 .. 0 0
O1x(cox(cs+cry 0 0 .. 0 0

where (1 corresponds to the row of the matrix () in which producer type 1 is the consumer.



Appendix A.1.2 Revenue

For the change of the total revenue, the vector dlog R = (dlog R$1, ..., d log RS¢6)'. Then, the total
dimension of the vector is (CG x 1) x 1. We have that:

B, =0
and
R&1 0 0
0 R# 0
B = )
0 . 0
0 0 .. R8cc
1{O8 }(usr — 1)()81)\& 1{O81} (us2 — 1)’()82/\& v 1{O81}(pscs — ])’Qscs/\ssc
Bs = : :
1{O8cc} (u&1 — 1)Qg1)\gl 1{O8cc }(us2 — 1)/()g2/\82 . 1{O8cc}(puscs — 1)’()Scs/\55c CGx((CG+C8)x (CS+CF))
where

HOS}(us = 1)O%AS = (1{gis1 € O} (s} — DOFAS, ..., 1{giscs € O} (sl — 1)L AS)

[in progress]

Appendix A.1.3 Expenditure shares

[in progress]

Appendix A.2 Nested structure of demand and production

We parametrize the demand and supply functions with a nested structure to compute the key EoS
that are required to solve the system.

To compute the Allen-Uzawa elasticities, we assume a nested CES structure for both the demand
and production functions. Recall that we are using the following notation, Fy corresponds to the foreign
MNE producers that are not in the maquila program, Fj; to the foreign MNE producers that are in the
maquila program, Dr to domestic formal producers, F U Dr to the formal sector, and Dj to the informal

sector that only includes the domestic informal producers.>!

Final consumer demand Following Baqaee and Farhi (2023) and Atkin and Donaldson (2022), we
assume that the demand of final consumers for different varieties take a CES form. The utility of each
commuting zone or country c is:

Ue = <O‘C,DFUFCC,FU[)F + ch,DICC,DI> , (A2)

where &, p,ur and ap, are taste-shifters for formal and informal varieties, C; p,_r is a composite good
of formal varieties, C. is a composite good for informal varieties, and ¢ is the elasticity of substitu-
tion between formal and informal varieties. The formal composite good is composed by varieties from

51For the case of domestic producers that are in the maquila program, we assume that they are either in Df or Dy.
The reason is that there is not a particular distinction in the model that makes them different from other producers
within these two groups.



foreign and domestic formal producers:

e-1 e—1 e=1 \ e-1
Ce,DpUF = <0‘CJ:N Cc,le-"N + & py CCj:M + e, D Cc,leDF) ’ (A3)

where &, r,, &, and a.p, also represent taste-shifters for foreign and domestic formal producers,
and e is the elasticity of substitution between foreign and domestic formal varieties. To capture that
there is more competition between domestic formal producers and foreign MNE producers for final
consumers we assume that € > ¢. This assumption implies that an increase in foreign employment due
to productivity shocks have a bigger impact on the domestic formal producers than on the informal ones
due to higher competition in the consumer markets.

Finally, we assume that each one of the composite goods is composed by varieties from each one
of the commuting zones and the rest of the world with an EoS ¢;. In particular,

Js

os—1 os—1
Cos = (Z OCCS(C/>CCZSC ) ’ (Ad)

ceC
where 1 — 05 corresponds to the trade elasticity of producer types s, and ¢ () is the total amount of
consumption of location ¢ from location ¢’ of producers type s. We assume that for the informal sector,
the good is only consumed locally, then «. () = 0 for all ¢ # ¢'.

Production functions Following the assumptions that we use to construct the matrix X;;, we assume

l]/
that formal producers use inputs from other producers and that informal producers only consume lo-
cally.

Without loss of generality, the production function of producer type s(c) is

¢
@ -1 =
(;Bs o0 T Bs(c),Fup; Qs (g) Fupy T Bs(c VAVAS(C)) , (A5)

where ( is the elasticity of substitution between intermediate inputs and value-added, which measures
how easy is to substitute intermediate inputs with value-added, and the parameters ’s represent the
relative efficiency terms of the different inputs. Since these terms are fixed, we do not need to know
their exact value, since we will solve the model in changes. Similar to the case of consumers, Qg rup;
is a composite input of formal varieties that is composed by foreign and domestic formal Var1et1es and
Qs(c),p, 18 a composite input of informal varieties. In the cases in which producer type s is formal we
would assume that () p, = 0, meaning that formal producers do not use informal varieties as inputs.
The formal composite input is:

e—1 e—1 1 e—1
Qs(e),puny = <ﬁs(c)/FNQS(eC),FN + Bs(e) R s(ec Fy T Ps() s(ec),Dp> ’

where € corresponds to the same elasticity of substitution within the formal sector that captures the com-
petition between domestic formal and foreign varieties. Each composite input is composed by varieties
from the different locations with the same trade elasticity that in the consumer case. On the other hand,
the value-added input is composed by two factors of production: labor and capital

=1 ﬁ
VA <.Bs c), L s(c) + ‘Bs s(c)) ’

where L) represents the labor composite input, K., corresponds to the capital stock, and ¢ is the EoS
between labor and capital. The labor composite input is also a CES aggregator composed by low- and
high-skill workers:



o —1 o -1 VLgi[Tl
Ls(f) - ('BS(C)ILLLL,SL(C) + 'BS(C)/LHLH,Q(C)> ’

where Lj () and Ly () correspond to the efficiency units of low- and high-skill workers, and ¢, to the

elasticity of substitution between groups of workers.

Based on these production functions, we solve the reallocation effect after computing the Allen-
Uzawa elasticities. In the case of production factors, we need to compute three sets of EoS: (i) how
producers substitute intermediate inputs for other intermediates; (ii) how they substitute inputs for
production factors and viceversa; and (iii) how they substitute factors for other factors. Details on the
derivations of these elasticities are in Appendix A.

Roy model In a similar fashion that there is higher competition in the final consumption market, we
also assume that there are frictions in the labor market to move across producers. Workers draw idiosyn-
cratic amenity shocks to work in each producer, which implies that the wages vary by producer. We as-
sume that there is higher substitutability between the varieties of domestic formal producers and foreign
MNE producers than between those of informal and formal producers.>? Following Galle et al. (2023)
workers draw idiosyncratic amenity shocks to work in each type of producer from a nested Fréchet dis-
tribution.® Then, the share of workers from group g in location c that decide to work in producer type
FU Dr and type Dy is:

Bg(e),FuDr Wa(c) FuD; Bg(e),0,We(e),p,

r Th(e),Dr = ’
8(c).Ds Be(e).0r @y (e), 0 F Bs(e).01gc),p,

(A6)
where x corresponds to the dispersion parameter of the Fréchet distribution and captures how easy is

7T g
g(c),FUD
" Bg(e),FuDsWe(e) rupy T Bye).DiWe(e),p,

for workers to substitute jobs between the informal and the formal sector. We assume that in a lower
nest, workers choose between foreign and domestic formal producers. In particular the share of workers
that decide to work in producer of type s within the formal sector is:

0
_ Bee)s(e) W) 5(c)
ke (D, FuF} Be(e)s© (e k(o)

where 6 corresponds to the labor supply elasticity and captures how easy is for workers to substitute

3(c),s(c) , (A7)

jobs between foreign and domestic formal producers, and between foreign MNEs in the maquila and
not-maquila program. We assume that 6 > x implying that foreign and domestic formal jobs are easier
to substitute than formal and informal jobs.

Similar to the Allen-Uzawa demand elasticities, with this framework, we can compute the Allen-
Uzawa labor supply elasticity that measure how workers substitute the different type of producers. The
details of the derivations are in Appendix A.

Migration decisions Finally, since we are studying a long-term shock, we follow recent advancements
in the economic geography literature and assume that workers can decide the location to live. We
assume that workers make the decision based on amenities and real income and draw idiosyncratic
shocks from a Fréchet distribution based on the real income measure from each location. The share of
workers from group ¢ that live in location ¢ and decide to migrate to location ¢’ is:

(Bt Uste o)

Ul
L (Bg(@ Ug(é)dg(cw)

52This is an extension that BF include in their paper, but they do not calibrate it.
53To simplify notation, we assume that these shocks are to amenities instead of efficiency units.

ﬂg(c),cf = (AS)




where Uy corresponds to the real income measure for group ¢ in location d, By () to an amenity
level, dg(.) o to the iceberg bilateral migration costs, and 7 represents the migration elasticity. With this
framework we can compute the EoS on how workers substitute locations.

Armed with the EoS, data on trade flows X;;, income levels A;, the set of distortions y;;, workers’
share in each producer type 77¢(.) s(c), migration shares 774 o(c1)
solve the system of equations in subsection 2.3 for any shock by inverting the matrix A. In the same

, and spillover parameters 7, we can

iteration, we can compute reallocation effects and compute real income changes. In Section 5 we ex-
plain how we can recover the main parameters of the model by matching the reduced form coefficients
through indirect inference.

Appendix A.3 Allen-Uzawa demand elasticities

In this section, we derive the Allen-Uzawa elasticities based on the first order approximation. We
divide the section into three different blocks, how final consumers substitute products, how producers
substitute inputs for factors and other inputs, and how producers substitute factors for factors and other
inputs.

Appendix A.3.1 Final consumers

Let’s assume that entity c corresponds to final consumers in the respective commuting zone, and
that j corresponds to an entity of any of the producer types. Recall that we normalize global GDP, then
the total consumption from entity ¢ in goods produced by entity j is:

X = QcjAc. (A9)
Then we have that we can decompose the change in the expenditure in goods j between the change in
the expenditure share and the change in income:
dinX; =dInQj+dInA..

We will first focus on the change of () and then compute the changes in the income from location ¢, Ac.

Change for foreign MNE varieties Let’s start assuming that j € F, this means that j is a variety of
foreign MNE producers. Then, the expenditure share in goods j of consumer c is given by:

Q=

1 —0F pl—e 1-¢
XejP <“c,]Pc,]' ) X¢,FUDF PC,FUDF
]

1—0f 1—e 1-¢
Yo e P Pc,FUDF P

Taking the derivative with respect to the change of all prices, the change in the expenditure from
consumer c in goods produced by entity j is:

dln Ocj = (1—0F) [d Inp— Z chh‘clpdln pc,hl
heF

+(1—¢€) [d InP.r — O e rup 40 P — O pyje pup, 4 1n PCDD}
+(1—=¢) [dInP.rup, — Qe ruppdInPerup, — Qep,dIn P p,]
where QMIC’F means the normalized expenditure share of producer /1 within the foreign MNE vari-

eties, and the same logic applies for the domestic formal varieties, and the formal and informal sectors.
Deriving each one of the price index we get:
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d ln PC,PUDF = QC,F‘C,FUDFd 11’1 PC,F + OC,DF‘C,FUDFd ln PC,DI:
dInP, = QC,FUDFd In PC,FUDF + Qc,Dld In PC,D[

Recall that the system of equations we are solving is:

dln Ocj = 0c(j, j)dInp + Y Oubc(j, k)dIn pg,
k

where 6.(j, k) is how consumer c substitutes the good k for good j, and d.(j, j) is the own elasticity.>* We
can solve for the EoS for the different cases of k. The easiest case is when k € Dy, this is if k is an informal
variety, then we get that:

ec(jrk) = (C - 1)'

In the case in which k € Dr or in the complement of F, considering only the partial change in
dInp., we get that:

dlnQ); = [(G = 1)(Q¢, py1e,run Qe ke, pp) + (€ = 1)(Q runr Qe by e rupy Qe ke, D — OC,DF‘C,FUDFQC,HC,DF)} dlnpe.

Note that QO rp; €, Dy (e, FuD e kle,Dp = ek, then:
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’ F ’ F

0 (j,k)

The third case to study in this block is when k € F and in the same group, this means in the

maquila and no-maquila program. In this case and considering only the partial change of d In p., we get
that:

dln()C,j = [((Tp — 1)Qc,k|c,l-"
+ (G - 1)(OC,F\CFUDFQc,k|c,F - Oc,k\c,P)

+ (‘: - 1) (QC,FUDFQC,F\C,FUDFQC,HC,F - QC,F\C,FUDFQC,HC,F)}
x dln Pck

Recall that Q) = QC,FUDFQc,F\c,FUDF()c,k|c,F- Then, we get that:

dIn Qc,j = Qc,k

54For example, in the CES case &, (j, j) is just 1 — o



-1 [—r V41 -1 (1- =2
Qc,F|c,FUDFQC,F QC,FUDF QC,FUDFQ(:,F‘C/FUDF QC,FUDF

1-6.(j,k)

x dInpg

Then, the only parameter that we are missing to calculate is J.(j, j), in this case, this is just 1 — of

Change for domestic formal varieties Now let’s assume that j € D, by symmetry we can then com-
pute the Allen-Uzawa elasticities:

e Ifke Dy:
Gc(j,k):(;"—l
o IfkeF:
0c(j,k) = (e 1) (e |+ @—1) [1- =
o OC,FUDF QC,FUDF
e Ifk € Dp:

1
0:(j, k) = -1 = ~
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1 1 1
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< Qc,Pqu Qc,Fqu Qc,DF |c,FUDE > QC/FUDF

¢ And finally the own elasticity ¢ is:

Oc(j,j) =1~ oDy

Change for domestic informal varieties The change for domestic informal varieties is easy as there
is only one type of variety in the nest, let’s assume that j € D;. Then, we will get the following Allen-
Uzawa elasticities:

e Ifke Fork € Dg:
GC(j/k) =¢—-1

0c(j,1) = [(m -1) (QlD ) +E-1) (QlD )]

¢ And finally the own elasticity ¢ is:

e Ifke Dy:

Sc(j,j) =1 = op,

Appendix A.3.2 Foreign MNE producers

In this section, we derive the Allen-Uzawa elasticities for the foreign MNE producers. Recall that
a producer can substitute an intermediate input for an intermediate input, an intermediate input for a
production factor or vice-versa, and a production factor for another production factor.

Foreign MNE producers use a nested CES technology to produce output (see equation A5). In
this first section, we will look at the EoS for intermediate inputs. Let’s start assuming that j € F, which
means that the intermediate input is a foreign variety. The expenditure share in varieties F from location

1— pi-¢
a e = ( Br(o) (‘)TFF( ) (ﬁF o P F(c ) (ﬁF [FUDF F()FUDF)
F(c),F(c 1— 1
Y ,BF Pp(c) F(h) P F( ?FUDF PF(C?
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Then, we get the following EoS:

e If kis a factor of production then:
Oy k) =0 —1

¢ If kis an intermediate input of domestic formal varieties then

. 1 1
a0 = [0 (gt emn (1- 52—

e If k is an intermediate input of foreign varieties then

1 1 1 L
0r0r(i k) = |(0F —1) | = +(e—1) | = - g +(51)<1~>]
Fo UM [( ' )<QF(C),F> (QF(C),FUDF QF(c)f) Qr (o) FuDr

¢ Finally, foreign MNE producers do not use informal varieties, which means that if k is an informal
variety then:

Or(c)(j, k) =0
By symmetry, we get a similar result, if j € Dr. In particular:

¢ If kis a factor of production, then:
Oy (j k) =01

¢ If k is an intermediate input of foreign varieties:

. 1 1
Orc)(j k) = [@ -1 (QF(C)FuD) = (1 - QF(c)FUDFﬂ

e If k is an intermediate input of domestic formal varieties:

1 1 1 !
O (k) = |(op—1) | = +e-1) (= - = tC-D\1-g——
Fo U0 [( Y <QF(C),DF> ey <QP(c),PuDF QP(C),Dp> e ( QF(C)/FUDPN

¢ Finally, since foreign MNE producers do not use informal varieties if k is an informal variety then:
Op()(j k) =0

Case for factors of production Work in progress.



Appendix B Establishment-level microdata: Economic Census

Appendix B.1 Data construction

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;
mining; electricity, water and gas; construction; transport, mail and storage, as well as financial and
insurance 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 781 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 work-
ers, negative sales, negative value added, or negative production.

Establishment-level identifiers across time INEGI started assigning unique identifiers to each es-
tablishment 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 identifiers to the year-specific Census identifiers in 1994, 1999, and 2004. Their iterative pro-
cedure finds similar establishments through name matching based on their legal entity name, also con-
sidering 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 establishment 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 B.2 Summary statistics

Table B1: Summary statistics by establishment type

1994 2019
Domestic Foreign Domestic Foreign
Informal Formal MNEs Informal Formal MNEs
Number of estab. 1,733,699 429,164 6,549 3,997,350 549,347 9,660
Employment 1.7 13.2 153.9 2.8 19.6 304.0
Sales 24.9 895.5 13,754.3 102.5 1,261.5 24,133.0

Notes: Table B1 presents summary statistics on the sample of establishments in our analysis, separated into three
groups (foreign MNE, domestic formal, and domestic informal). Namely, Table B1 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, number of workers, and assets. Values for sales and capital are expressed in 2019
CPI-deflated thousands of U.S. dollars. Wages are reported as annual earnings per worker in 2019 CPI-deflated U.S.

dollars.

Table B2: Importance in the Mexican economy of domestic informal and foreign MNEs

1994 2019
Domestic Foreign Domestic Foreign
Informal Multinationals Informal Multinationals
Workers 30.81 10.41 44.63 11.88
Sales 8.33 17.41 30.67 17.45
Wage bill 2.00 19.79 9.00 25.72
Assets 4.50 15.45 37.24 12.45

Notes: Table B2 shows the importance of domestic informal establishments and foreign MNEs as a share of the
economy-wide totals of the number of workers, sales, wage bill, and assets in 1994 and 2019. Values are reported as

percentages. Domestic formal establishments are the complement to 100%.

Table B3: Summary statistics for maquila and non-maquila foreign MNEs

Any maquila | Establishments Workers  Sales ~ Workers Sales/ Assets/ Exports
income share share worker worker  share
1) (2) ) 4) ®) (6) )
No 0.77 0.33 16,189.3  156.7 126.8 26.5 0.09
Yes 0.23 0.67 9,542.0 526.5 22.8 7.3 0.71

Notes: Table B3 presents summary statistics separately for foreign MNEs in Mexico with or without income from
magquila 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 2019 CPI-deflated

thousands of U.S. dollars.
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Figure B1: Percentage of CZ-level employment in foreign MNEs
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Notes: Figure B1 presents the percentage of CZ-level employment in foreign MNEs in our initial (1994) and last year
of analysis (2019).

Figure B2: Percentage of CZ-level employment in domestic informal establishments
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Notes: Figure B2 presents the percentage of CZ-level employment in domestic informal establishments in our initial
(1994) and last year of analysis (2019).
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Appendix B.3 Supportive evidence for the IV

Figure B3: Evolution of employment in foreign MNEs by country of origin
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(a) Share of foreign MNEs by country of origin (b) Foreign MNE employment growth (1994=1)

Notes: Panel (a) in Figure B3 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 B4: Spatial concentration of foreign MNEs into Mexico by country (region) of ownership (2019)
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Notes: Figure B4 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 Western 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 B5: Spatial concentration in Mexico of German and Japanese MNEs and relevant amenities
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GRAFICO: EE FUENTE: SECRETARIA DE ECONOMIA.

(a) German MNEs cluster in Puebla (2012-2016)

(c) German schools in Mexico (Google Maps)

GRAFICO: EE FUENTE: SECRETARIA DE ECONOMIA.

(d) Japanese schools in Mexico (Google Maps)

Notes: The maps in Panels B5a and B5b come from two articles in the Mexican newspaper EI 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 Bajio) 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 B5c and B5d 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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https://www.eleconomista.com.mx/estados/Bajio-region-atractiva-para-inversionistas-alemanes-20170515-0041.html
https://www.eleconomista.com.mx/estados/Empresa-japonesa-arranca-operaciones-en-Queretaro-20170908-0085.html

Figure B6: 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 ()A('fz,t) and the

Y-axis presents its residualized instrument (Zfzt) Both variables are residualized by controlling for the vector of

FE and other controls K, ;. Clustering happens at the CZ-year level. The coefficients (standard errors) are 1.09
(0.13) for Panel (a) and 0.94 (0.10) for Panel (b).

Appendix C 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 “Catalogo Unico de Claves de Areas Geoestadisticas 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 km?* and a median of 666.4 km?. The smallest CZ has 4.3 km?, and the biggest has
an area of 52,982 km?.

Additionally, we needed all CZs to have a positive value for all dependent variables of our re-
gressions, 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 neighboring commuting zones that had at least one of the dependent variables with a zero
value. After this, we ended up with 606 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 residence 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
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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 be-
tween 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 “En-
cuesta sobre Migracién 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
Census 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 Spanish). 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 C1 shows the concordance
between these 16 broad sectors and each industry classification.

Table C1: 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

Commuting-zone level controls Data for part of our commuting zone-level controls comes from the
“Integrated Public Use Microdata Series” (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 and 1999, the 2000 values for 2004 and 2009, and the
2010 values for 2014 and 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 individuals 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 1994. These measures adapt to the Mexican setting the exposure measures proposed by Autor et al.
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(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 im-
portant 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 re-
sponses to demand or supply shocks in Mexico), we leverage the changes in the imports of countries
Q) from the United States and China, respectively. Namely, Q) 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 () 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 (), 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
apportion the “shock” (the change in imports of countries () 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:

1 Lez,1994

AIPWy ey = AM—O (C10)

Lez994 5 Ljn9oa

where ¢z indexes CZs in Mexico, j is a broad sector category, H € {UnitedStates, China}, and L is
employment. AM}? —RoW represents the change in exports from either the United States or China to the
set of countries () between (t —5) and ¢.

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 im-
porting 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 (C11), 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.

1 Lez 1994 MP56s"
EXpesy = i L AMGhak (C11)
Lez1094 5 Lijpooa | M99y
MA{XT]{
where cz indexes CZs in Mexico, j is a broad sector category, L is employment, N]I’kgg is the share of

71994
imports of country k from Mexico out the total imports of country k in 1994, and AMthhl”“_’k denotes the

change of imports of country k from China between (t —5) and ¢.

18



Appendix D Establishment-level distortions
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Appendix D.1 Summary statistics of distortions in Mexico

Table D1: Distortions as a share of sales by sector (percentages): 1994

2-digit sector Security Bribes Crime Bureau. Regulation VAT Labor Tax Markups Capital
Mining and Quarrying 0.567 0.009  0.838 0.634 5.116 28.709 19.373 . 13.156
Food, Beverages, Tobacco; Textiles 0.717 0.015 1.348 0.508 2.090 8.265 16.660 . 12.316
Non-metallic chemical products, paper, fuel 1.100 0.009  1.779 0.609 3.632 13.892 18.047 . 12.299
Metals, Machinery and Equipment 0.740 0.012  0.705 0.792 2.743 16.613  22.662 . 12.666
Electricity, Gas and Water Supply 0.935 0.019  3.097 0.564 6.050 68.423 37.098 . 12.866
Wholesale and Retail Trade 1.012 0.010  2.538 0.526 5.318 6.360 8.348 . 12.788
Hotels and Restaurants 1.167 0.019 2453 0.537 4.042 6.228 9.980 : 14.376
Transport and Storage; Post and Telecommunications ~ 1.029 0.024 1.059 1.020 2.761 84.152 20.556 . 11.342
Real Estate, Renting and Business Activities 2.408 0.028  4.239 0.797 4.584 14.672 11.206 . 12.216
Community Social and Personal Services 1.698 0.018  3.563 0.654 4.609 9.106 12.432 . 12.051

Notes: Table D1 reports weighted averages for each distortion. The weights are the number of workers in each CZ-industry-establishment type. Security, bribes, crime, bureaucracy
time, regulation payments, markups, and VAT distortions are shares of total annual sales. Labor taxes are reported as a share of wagebill. Capital distortion is reported as interest
rates. All values are presented as percentages.



Figure D1: Spatial distribution of distortions by commuting zone
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Notes: Figure D1 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 secu-
rity), bureaucracy (extra payments to governments and time expenses), the net share of taxes (taxes and
subsidies), labor taxes, and capital distortions (measured as interest rates) for each CZ in Mexico.
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Appendix E Construction of the matrix ()

Consider a world with four representative establishment types u € {Dp, Dy, Fy, F,} (domestic
formal, domestic informal, foreign maquila, and foreign non-maquila respectively), located in N loca-
tions (CZs in Mexico plus an aggregate the rest of the world (RoW)). There is a representative consumer
in each location. Finally, there are three factors: low and high-skilled workers plus capital. An en-
tity would be a combination of location (i or j) with establishment type (u) or factor (L) or consumer
(C). Since there are N locations (each of them with one final consumer and four establishment types)
plus three factors (low and high-skilled labor plus a capital) for the whole economy there is a total of
N x (1+4) 4+ 3 = 5N + 3 entities.

When an entity is an establishment-type u in location 7, total revenue R;, would come from final
consumers or other non-consumer entities. Therefore R;;, = Y Ciiu+ Lo Xjo,ins where C; ;,, is what the
final consumer in location j consumes from the location - establishment type pair iu, and Xj, ;, are the
sales of location - establishment type pair iu to location - establishment type pair jo. Final consumption
expenditure C; would satisfy C; = }; , Cj -

Following the notation in Bagaee and Rubbo (2022), we are interested in the (5N + 3) x (5N + 3)
cost share matrix Q), given by

0 | u-Oq 1-Qcn 0
0 w1 N mr
Q=] : : : :
0 | unQOQn UNONN | BNONL
i 0 0 0 0 ]

where each row (with the exception of the last block of zero) adds up to one across all columns.

The first N rows correspond to the final consumption share from each entity. The upper left corner
has an N x N block of zeros. The upper right corner has a block of N x 3 zeros. Each element y - Q)c; is
an N x 4 matrix given by:

Ciiop  Cuio;  Cuir,  Cuin
o) o o o)
w-Qci = : : :
CN,iDF CN,z‘DI CN,iFm CN,iFn
Cn Cn Cn Cn

Note that the expenditure share from the data already accounts for any potential wedge (y) paid
to each iu. Note also that the representative consumer does not consume directly from other consumers
or factors, which explains the blocks of zeros at the sides of () in the first N rows.

The following 4N rows correspond to goods. The left block is an 4N x N block of zeros. Then
each (};; in the middle block is an 4 x 4 matrix given by:

~ Xipp,ipp ~ Xipp,ip; ~ XiDpjF XiDp,jF
HiDp Ripp HiDp Ripp HiDp Ripp IDF "Rip;
niQYj = : : '
XiFy jD XiFy,iD XiFyj XiFy,j
. JDp . n,jD1 X iFy,jFm iFn,jFn
Auan R,'F” yan RiFn luan RiFn iFy RiFn

Each matrix ;1 is a 4 x 3 matrix (four establishment types, two worker types in each location
plus a mobile capital factor) given by:
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H [H LorL
~ Wip Lipg ~ WippLip, ~ 7Kipg
HiDp Rip, HiDp Ripp HiDp Rip,

nillip = : :
H 1H L orL

. Wik, Lik, . Wik, Li, _ rKip,
yan RiF;z IuZFn RiFn luan RiF;z

rpr
m i
spectively), rKj, is the cost of capital at iu. For the cases where R;;, is zero (e.g., there is no establishment
of type u in location i), we set the diagonal to 1 (i.e., y;, Xfé“f” = 1) and set all the remaining entries in the

where w represents wage bill in iu for workers of type T € {H, L} (high-skilled and low-skilled re-

same row to zero. Finally, the last 3 rows are block of 3 x (5N + 3) zeros since factors do not purchase
goods or other factors from any entity.

Appendix E.1 Construction of the main elements X, ;, and C; ;,

We assume that informal establishments do not trade outside of their location. Therefore X, ;;, =
0 when i # j and either v or u are informal. We now focus on the remaining cases. For those cases, we
get Xjy i leveraging a gravity system at the sector level. For simplicity of exposition, we do not include
sector notation because the same logic applies sector by sector. With some abuse of notation, we refer
to location M as Mexico as a whole and refer to i € M when a location is in Mexico. We also refer to
location RoW as the RoW. A location i in the RoW would be denoted a i ¢ M.

We start with the standard gravity equation: X;;, = (%) - Ej,, where P]f =Yy (wluTj,lu) -
is the price index, w;, are wages in firm-location i, u, T, ; are iceberg costs, and ¢ is the trade elasticity.
We know that }; X;;, = Rj, and hence }; (wi;:{’i“ ) B Ej, = Ry, This implies w; ‘TT, © = R;,, where
I, = Y7 5 B Let Py, = P.5 I, = 11,5, and 7j;, = 'g]_lfl Given {Ej, } ,{Ry,}, and {7, }, we
can get {P;, } and {IT;,} for all i, u from the following system:

ju ju-
5 = -1
Pf“ = ZT]'riuHiu Riy
i
= - -1
Iy, = ZT',ituu Eju
]

Then one can compute our outcome of interest from

Xj,iu = fj,iuﬁizlpjlequju (E12)
Assume for now that one can compute 7;;, and has data on R;;, and Ej, (we discuss how to compute
these objects below). Assume as well that one can observe X;;, wheni € Mand j ¢ M,i ¢ M and
j€M,and j ¢ Mand i ¢ M. This means that we can use this information to simplify the system to the
case wheni € Mandjec M.

Define A, = [1 — Xj,rowu/E ju} (the share of expenditure spent on goods that come from inside of
Mexico) and Af, = [1 — Xgow in / Riy] (the share of sales/revenue that is made selling to locations inside

m
of Mexico). The system becomes:

Ml = ) Gl Eju (E13)
jeM

AP = Y %0 T1, Ry, (E14)
ieM

The above system applies for u € {Df, Fy,, F, }. We assume that informal establishments (u = Dy)

55The solution for {pju,ﬁm} is unique up to a constant (Fally, 2015). This indeterminacy requires a normalization.
We thus impose that the first price is equal to 100 in each of the systems.
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do not trade outside of their location. Therefore X p, (s) = 0j # i and X;p,(s) = Rip,

Construction of total expenditures Ej, (s) and revenues R;,(s) Two key ingredients needed are the
total revenue R;, for each location - establishment type pair and the expenditure at location j bought
from establishment type u (regardless of the origin), which we denote as Ej,,.

To keep consistency between WIOD and INEGI's data, the first step is to make sure that sales
and exports across all locations in Mexico and establishment types from INEGI aggregate to the one
for Mexico as a whole in WIOD. We denote variables with the upper script W (I) to refer to data taken
from the WIOD (INEGI) database. From WIOD data we observe aggregate sector-level flows between
Mexico and the rest of the world (RoW). From INEGI, we observe location - establishment type level
information.

We focus on location in M first. We comment later about our simplifying assumptions for the
flows within the RoW. Let XI%W, M (8) be the total production sold as exports of Mexico and XAVX M the
total production sold domestically according to WIOD. We define exports by location - establishment
type iu as Xgow iy (s). Domestic sales (total sales minus exports) would be given by Xy i, (s). We com-
pute for each sector s:

Xkow,iu(5) W
X - (s) = RoW,iu x X S
RoW,lu( ) Tiemu Xhow,iu(5) RoW,M( )
Xhpia(5)
X _ M,iu w
XM,lu (S) - ZiEM,u XIIV[iu(S) X XM,M(S)

Riy(s) = Xm,iu(s) + Xrow,iu(s)

We follow a similar logic for total consumption of location j, denoted as C;j(s). In particular, C;(s)

be split into consumption of domestic production Cj(s) and consumption of imports C; gow (s). We
I

c!
assume that C; gow (s) = m X CI\VX,ROW(S) and use the same ratio to apportion C]\VX,M(S) to Cj m(s).
We then we define Cj, (s) = 7u(s)Cj(s), where 1, (s) is the share of domestic sales that u has in location

. . E X ,'u(s)
in Mexico: 7, (s) = 72]_’;21 XNIfA],ju ol

We also know that total expenditure E;(s) equals the total expenditure coming from Mex-
ico Ejp(s) plus expenditure on production from abroad Ejrew(s). The term E;u(s) satisfies

Eim(s) = ]-,ZM 1({5)(4)— I; m(s), where I p(s) are inputs used for production bought from M. We assume
u Nju (S . c .
Lim(s) = mI%M(S) Total expenditure in imports satisfy E; row(s) = Cjrow(s) + Ijrow(5),

where [;row(s) are inputs used for production bought from the RoW. Let IXAV,RoW(S) be the total
inputs imported according to WIOD. We distribute this value among j among locations based on
imports from INEGI'’s data. Specifically, we know that total input imports from sending-sector s to
receiving-location j need to be equal to the total import use of that location across all receiving sectors,
which we write as I ]{ rRow(8) =i I mp]l (k) X sk, where I mp]I (k) is the total imports of establishments
in sector k, location j (observed in the data) and ¢ is the input-output share of expenditure that

sector s uses from sector k (as a share of total sector s expenditure). To keep proportionality with

: 1 row (5)
WIOD, we define I; row (s) = %Iﬁmw(s). We also assume X; rowu () = Yu(s)Ejrow (s) and

Xjmu(8) = vu(s)Ejm(s), with Ej, (s) = Xj rowu (8) + Xj,mu(s)-

For the case when i ¢ M and j ¢ M, we rely on WIOD’s data, where we observe X]VZV To go from
X]V‘{ to X iu(s), we assume X; ;,(s) = Giu(s)XZ}’ , where 0;,(s) is the global share of production of sector
s done by establishments of type u. We construct 6;,(s) from OECD’s input-output matrix (assuming
Oi,, (s) = 0).

Note that given our proportionality assumptions, we would have that Y;cpr, Riu(s) = Rjy(s)
(the total sales by sector s of Mexico according to WIOD), ¥jcar, Eju(s) = E}(s) (the total Mexican
expenditure on production made by sector s according to WIOD), and Y 1, Cju(s) = C¥(s) (the total

24



Mexican final consumption on production made by sector s according to WIOD). Need to check this.

Computation of the bilateral resistance 7, j(s) To solve the gravity system, we also need to compute
Tiu,j(s) Vi,s,u,j. Since we assume that establishment type u = D; does not trade outside of their lo-
cation, we only need to compute {T’iu,]-(s)} = Ti/]-(s) for u € {Df, Dy, Fy, F,}. As it is standard in the
literature, we proceed by assuming 7; ;(s) = (distf]?a;’j ) exp (Cz’s,j) Vs; Vi, j, where y;; is an indicator
variable equal to 1 if region i = j, and {js; is an idiosyncratic error term. J; captures the standard
distance elasticity (which is different for each sending sector) and «a; captures the additional inverse
resistance of trading with others versus with oneself. dist;; is the distance between region i and j. We
calculate dist;; based on bilateral distances between the municipalities of those two commuting zones,
with those inter-municipality distances being weighted by the share in the overall commuting zone’s
population using 1990’s INEGI census for Mexican commuting zones, and the matrix of country dis-
tances of Rodriguez-Clare, Ulate, and Vasquez (2022).5

Given our definition of 7;;; we can write the gravity equation between countries in the following
way:

XUIOP () = (distirad) exp (i) T (5) P (5)Ri(5)Ey(s),

Taking logs we can rewrite the previous equation (plus adding time subscripts) as *:

In X/YIOP (s) = Bis + Bjt + 05 Indist;; + &stij + G j 1,

where &; = Inas, B;; are year-by-origin fixed effects and B;; are year-by-destination fixed effects. We
estimate the regression equation above using the panel of bilateral trade flows between countries from
WIOD. We then compute {4 & } and construct the bilateral %, ;(s) = %;(s) = distf]? &
From X; ;,(s) to Cj;, and Xj,;, We assume that C;;,(s) = 7j,u(s)Cju(s) with 7;;,(s) = % for
u € {Df, B, Fu }. For domestic informal, we will have that 7; i, (s) = 0,Vi # jand ;,(s) = 1. We then
define C;;, = Y5 Cjiu (s).

For production, once we have computed X;;,(s) using Equation (E12), we first get
Xjiu = YsXju(s). Then we need to assign flows going to location j among the establishment-
types in the receiving location.

For the case wherei ¢ M and j € M (imports from the RoW to Mexico), we will use imports data.
In particular, we will apportion X ;;, based on the imports share by each establishment type, denoted by
'yﬁ)ow = Impjl.v/ Y, Impjl.v (with Y, 'yﬁfw = 1). Therefore Xj, ;, = q/ﬁfw - Xj iy- When the destination is
the RoW, we use yRoW = YieM Imp]lv/ YieM Lo Imp}v and define Xgowo,Rowy = Y RoW-. XRoW,RoWu-

For the case when both the origin and the destination are in Mexico (i € M and j € M), we allocate
those sales to establishments across the establishment types as Xjy iy = Yu,0 - Xjiu, with ), Yo,u = 1being
the share of inputs produced by establishments of type u that establishments of type v purchase. We

assume that domestic informal establishments do not interact with foreign firms (both types). Then

0 ifu=Drandv € {F,, Fy}
% ifu=Drand v € {Dy, Dr}
Yuo = % ifu = Df, Yo
Z’E{Fn,gfxfgelw r; fu€ {Fu En}ando D,
0 if u € {Fy,Fy}and v = Dy

56To create distances to RoW we then weight by 1990’s (Mexico and RoW) bilateral flows as reported in WIOD.
57Qur results come from PPML regressions (Fally, 2015)
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Appendix E.2 Factors and distortions

For each location - establishment type iu, the wage bill share of high and low skilled workers
according to INEGI as a)g I wagebH 1y Rl and wL = wageblLuI /Rl . For RoW, we take wage bill from
WIOD Socio-economic accounts and distribute it assuming that the proportions between high and low
skilled workers is the same as in the aggregate of Mexico (and we assume that foreign-maquila shares
are zero for RoW). For the payments to the capital factor (K! ) we use !, = r x Kl /R!

assume r = 0.1.

iws Where we

Let ¢iyjo = Xiu,ju/Riy be the share of iu’s purchases from jov (as a share of iu’s sales). Finally,
let u;;, — 1 be the distortion/wedge as a share of revenue. We want to normalize p;,, (k;, + wiLu + wg +
Zj Yo ([)iu,jv) = 1. We will do that by keeping y;, fixed. Therefore, redefine the elements of the matrix (2
as:

I

T’Kiu KZ”
Kiy = =
Rj, Viu( + w + a) + Z] ) (qu,]v)
H H H.I
w,H _ Zulgl” _ C‘)zu
iu
R ]/liu( _|_w —|—w +Z] Yo (qu]v)
L L L1
wb = Vil _ i
iu H
R; il + Wit + @i+ X Ko i o)
o = iy _ Puuge
iu,ju Rzu ﬂiu( + w + w + Z] Zv 4)1”,]7})

1u ]v

X;
The term 1’{" “ in the last equation will be renamed back to
enters (). Note that all rows of () add up to 1 across columns.

and this the term that ultimately

Appendix F Construction of migration flows matrix

We have two worker types (high and low-skilled). However, since workers do not change their
type, we can treat them separately. Thus we ignore any subscript about worker type to ease notation.
Let Li* be the employment in location i and establishment type u at time t. Let L]t'v’i” be the number
of workers who move from location 7 and establishment type u to location j and establishment type v
between years t — 1 and t. We want to construct a matrix of L]:}’i“ that satisfies a steady state.

To construct L{U’iu we assume that workers come from establishment type u in proportion to their
share of employment in location 7, and arrive to establishment type v in proportion to its employment
share location j. Therefore, we will define fori € M or j € M:

jo .. iu
Lt 11 Lt
- ¢ -
Zv L{SU Z” L;u

where L] is the number of workers who move from locations i to j. For migration within the RoW we
use the employment shares for Mexico as a whole and define:

jo

LRon,RoWu _ EjeM Lt v LRoW,RoW % Zz‘eM Liu
== ¢ _—
Yjem Yo L) Yiem Xu L

where LROWARW — Need to check this
To construct L)' = ¥, 7, LI”"" for Mexico, we use IPUMS 1990 residence dataset, where respon-
dents in each municipality provide state (or country) of residence five years prior to the survey. This

26



provides state-municipality and RoW-municipality migration flows between 1985 and 1990. Then ap-
portion each entity-municipality flow to a municipality-municipality flow using the population shares
of each municipality within each state.

We use USA-IPUMS ACS 1990 Census data to obtain the number of people who moved from
Mexico to the US between 1985 and 1990 based on their place of birth and the year of immigration.
And we use the EMIF North survey in 1993 to generate the share of immigrants coming from each
municipality of Mexico whose final destination is the US and have no return itinerary. These shares are
used to allocate the total immigrants to each municipality of origin. Since most of Mexican emigration
goes to the US, we use these migration flows as their proxy for the migration between Mexico and RoW.
Finally, we aggregate the municipality level flows to CZs.

The last step is to apply to corresponding proportionality to make sure that the total number of
workers in Mexico and RoW add up to WIOD's Socio-economic accounts. We keep the ratio of low to
high skilled workers as in the Mexican data and use the same ratio of the RoW.

Steady state shares Using L{v’i“ we can construct 7/%" (the share of workers that were originally in
location i and establishment type u that move to location j and establishment type v) as:
o Ljv,iu
nlv'lu — ti]vzu (F15)
Z] Ev Lt

Given a set of /vt coming from the data, we want to find a new set of flows 7™ that satisfy
the following conditions:

1. They are greater than zero and lower than one: 1 > " > 0.
2. They sum to one for each sender market over all receiver markets: Y~ | 2£:1 rriv’iu =1
3. They imply a steady state. This means that the original distribution of labor is preserved after the

v jv,iu i
flows occur: L)” = Y, ¥, ™" x Lt

o i . . . . ..
4. The new ;" minimize the sum of square differences between the new 7’s and the original ones,

. ju,iu in i
Le.: Zi Z] Zu Zv(n{k - 7.(]‘11,114)2.

The matrix 77/ has (4N)? x (4N)? dimension. Given the computational complexity of the prob-
lem, we proceed in the following way. First, we find a set of n{v’iu’s that satisfy bullet points 1, 3, and
4. Note that restrictions 1 and 3 can be stated separately for each destination-type combination. So we
minimize ) ; Zu(n{U’iu — 7/%")2 for each destination - establishment type combination at a time.

Second, we find a set of 7/""’s that satisfy bullet points 1, 2 and 4 with respect to n{v’iu. This
means that the new nf’iu's minimize the sum of square differences with respect to the n{v’iu's from
the first step (instead of the original ones). Note that restrictions in bullet points 1 and 2 can be stated
separately for each origin - establishment type combination. We minimize }_; Zv(niv’m - n{v’iu)z for

each origin - establishment type combination at a time. The correlation between 7,""’s and the original
7/%’s coming from data is around 0.93 for both each worker type. Finally, we use the 7" to compute
the matrix of L/%/"’s, with entries given by Li*i# = /"™ x L.
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Appendix G Additional quantitative results

Figure G1: Effects on employment for different values of the spillover elasticities to the formal domestic

(7pg,F) and informal domestic (yp, r = 0.7 X yp, r) producers
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Notes: This figure plots the coefficients 1 and B, in equation (13) for domestic formal and domestic informal
establishments for several simulations changing the spillover effects from foreign MNEs to domestic establishments.

Section 6 provides more details.
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