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Abstract

In this paper, I explore how contracting frictions and geography influence the trade costs
faced by multinationals in their affiliates located in Mexico relative to domestic firms. I docu-
ment two key facts. First, distance to firm’s home countries influences firms’ sourcing patterns.
Second, sectors with a larger presence of foreign affiliates are more intensive in relationship-
specific inputs. I develop a small open economy model with multiple sectors, imperfect con-
tracting, input relationship-specificity, global sourcing and multinational production. I com-
pute a set of counterfactual equilibria to gauge the relative importance of contracting frictions,
trade costs, and productivity in the price advantage of multinationals over domestic firms. My
findings show that, contrary to priors, foreign firms seem to have a disadvantage relative to
domestic firms in trade costs and contracting frictions. Eliminating all differences between
foreign and domestic firms leads to reduction in real GNP of 2.7 percent, while doing so only
for productivity reduces real GNP by 2.2 percent.
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1. INTRODUCTION

Affiliates of foreign firms often operate in different industries than domestic producers. For
instance, Alviarez (2019) documented that multinational firms tend to operate in industries in
which domestic firms are less productive. Since both groups of firms are in the same country,
they face the same country fundamentals: same stock of human capital, same infrastructure,
same regulations, same economic institutions, etc. How do foreign firms manage to thrive in
industries where domestic firms cannot, despite being embedded in the same environment? The
standard explanation is that foreign affiliates simply have a higher (exogenous) productivity in
these sectors, usually because of differences in intangible assets, such as proprietary technologies
or organizational know-how. Alternatively, it could be the case that, despite operating in the same
country, foreign and domestic plants do not really work with the same fundamentals. For example,
if (tradable) intermediate inputs account for an important part of production costs, then foreign
firms can have an advantage over domestic firms if they have access to a better network of global
suppliers, even if there were no differences in productivity.

In this paper, I use rich census and customs data to explore the relative importance of these
mechanisms in the context of Mexico. First, I document that the aforementioned pattern is indeed
present in this country. In fact, not only do foreign firms operate in different industries than
their domestic counterparts, but some of these industries are almost completely constituted by
them. Second, I show that sectors with a large presence of foreign affiliates are more intensive in
relationship-specific inputs, which implies that costs in these industries should be more dependent
on the quality of contract-enforcement institutions. Third, I document that trade flows not only
respond to the geographic distance between foreign countries and Mexico, but also to that between
the former and the country of origin of the foreign firms. I interpret this novel finding as reflecting
the fact that some trade costs do not need to be tied to the location of production, such as those
related to coordination of logistics. Fourth, I show evidence that differences in contract enforcement
institutions across potential suppliers” countries are a relevant factor explaining the patterns of
trade in the data and, most importantly, that foreign firms seem to have a lower sensitivity to them.

Informed by the empirical evidence, I consider three potential factors that could give foreign
affiliates in Mexico an advantage over their domestic peers in contract-intensive industries: (1)
higher productivity, (2) lower international trade costs, and (3) lower contracting frictions. I develop

a small open economy model with multiple sectors, imperfect contracting, input relationship-



specificity, and multinational production, based on the work of Antras et al. (2017), in which each
channel is represented by a different set of parameters. The first factor is represented by a Hicks-
neutral productivity parameter that varies by home country and industry. The second factor is
accounted for by a second set of bilateral trade costs, which varies in terms of the home countries
of firms and their suppliers ("source" countries). The third factor is accounted for by an additional
iceberg cost that also varies by in terms of the source and firms” home countries, but that only
affects prices of relationship-specific inputs. Building on Acemoglu, Antras and Helpman (2007),
this result is derived within the model. A contribution of this paper is that, despite the inclusion
of contracting frictions, the model preserves the main results of the standard approach of Eaton
and Kortum (2002).

In the quantitative section of this paper, I assess the relative importance of these three factors.
I do this by calculating three counterfactual scenarios using the hat-algebra approach of Dekle
et al. (2008), in which I replace foreign firms’ values of the corresponding parameter with that
of Mexican firms. This way, I "turn off' any advantage that multinational firms may have in
each factor. The fact that the counterfactual "shocks" are defined in terms of the relative values
between foreign and domestic firms implies that I cannot pick their values exogenously (e.g. a
"10% increase in trade costs"), as it is usual in the literature following Dekle et al. (2008)’s approach.
Instead, I use the model to identify the shocks, following an approach similar in spirit to that in
Head and Mayer (2014). With these measures in hand, I compute the counterfactual scenarios.
I first calculate the "overall" joint effect as a benchmark, where I change multinational firms’
productivity, communication costs and contracting friction parameters to match that of Mexican
firms. I find a 2.7 percent reduction in welfare (measured by real expenditure) accompanied
by a reallocation of value added and employment within the manufacturing sector away from
multinational-dominated industries. When repeating the exercise only for trade or contracting
friction shocks, I find that they reduce welfare by 0.2 percent, in both cases. In contrast, bringing
foreign firms’ productivities to the level of domestic firms reduces welfare by 3.6 percent. Iinterpret
these results as indicating that, consistent with the priors in the field, it is "productivity" (net of
any effect of contracting or trade frictions) the main factor behind the differences between domestic

and foreign firms.

Contribution to the literature. This paper speaks to three strands of literature. First, it contributes

to the large literature on multinational firms. On the theory side, there is a large body of work



modeling firm decisions regarding location of production, input sourcing and sales (Antras et
al. (2023), Antras et al. (2022), Arkolakis et al. (2018), Antras et al. (2017) and Tintelnot (2016)).
Most recent papers have focused on the extensive margin problem of multinational’s optimal plant
location, for example Antras et al. (2023), Antras et al. (2022), and Arkolakis et al. (2023). The
model in this paper is based to a large extent on the one in Antras et al. (2017), but I abstract from
extensive margin considerations by turning their model of the global economy into one centered
around a small open economy, following the criteria in Demidova et al. (2022). In exchange,
I added communication costs and contracting frictions to their model. The latter required a
generalization of the model in Acemoglu, Antras and Helpman (2007) to an asymmetric case
in which suppliers are in different locations. On the empirical side, most of the work on the
effect of foreign multinational firms on the host economy has focused on how domestic firms and
workers are affected via knowledge spillovers or economic linkages (Holmes et al. (2015), Lu et al.
(2017), Jiang et al. (2018), Alfaro-Urefia et al. (2022), Sampson (2022)). This paper explores potential
benefits to the host economy that are not mediated by knowledge transfers, but by foreign affiliates’
ability to thrive in contract-intensive sectors that would have otherwise not been present in a host
country such as Mexico.

Second, this paper also contributes to the literature on contract enforcement institutions and
trade (Levchenko (2007), Nunn (2007), Costinot (2009), Nunn and Trefler (2014)). In line with this
literature, I find that relationship-specific intermediate inputs tend to be purchased from countries
with better contract-enforcement institutions. However, I also document that this relationship is
weaker for foreign affiliates. Therefore, conclusions based on country-level data would underesti-
mate the impact that contract enforcement institutions have on comparative advantage of domestic
firms, especially in economies with a large presence of foreign multinationals.

Third, this paper contributes to the quantitative literature on contract enforcement institutions
and development (Acemoglu, Antras and Helpman (2007), Boehm (2022), Boehm and Oberfield
(2020)). Most of this literature has focused on closed-economy models where the only relevant
institutions are the local ones. This paper extends Acemoglu, Antras and Helpman (2007)’s model
of contracting frictions to a multi-country, multi-product international setting by embedding it into
an Eaton and Kortum (2002) model of intermediate input sourcing by heterogeneous final-good
firms, as Antras et al. (2017). Hence, the model allows firms to avoid local contract-enforcement
institutions via importing. More importantly, the model shows that contracting frictions can be

accounted for by an additional friction parameter that behaves like an iceberg trade cost, a familiar



object in the trade field. Moreover, by separately accounting for differences in contracting frictions
and trade costs, this paper also contributes by opening the "black box" of differences in measured
productivity between multinational and domestic firms.

Finally, Chor and Ma (2021) deserves special mention because it is theoretically the closest
to this paper. Like this paper, they also embed contracting frictions into the global model of
multinational firms and input sourcing of Antras et al. (2017) and their paper also features a new
“contracting frictions” term in import trade shares. However, there are also differences. First,
their focus is on the global economy, while mine is on one small open economy. Second, they also
model whether sourcing is conducted within or outside firm boundaries, while I do not make that
distinction. Third, their model does not allow for multinational production nor export platforms,
while mine does. Fourth, they model bargaining assuming simultaneous Nash bargaining, while
I use asymptotic Shapley values. As discussed in Antras (2016), the latter has the advantage that

it is consistent with the possibility of moral hazard, while the former is not.

2. EMPIRICAL EVIDENCE

2.1 Data

The empirical exercise of this paper is based on two main datasets from Mexico’s national statistical

agency, INEGI: the economic census and firm-level customs data.

2.1.1 Economic census

Iused data from the manufacturing section of the Mexican economic census of 2009, 2014 and 2019.
The censuses are available for every five years and contain information at the plant level, which
is defined as the "economic unit permanently located in a single physical location and delimited
by a building, under the management of a single owner" (own translation). This means that it
covers all economic establishments, regardless of whether they are legally incorporated or not.
In terms of geographic coverage, they cover all localities with at least 2,500 people, all district
capitals (cabeceras municipales) regardless of size, all industrial parks and corridors, and all rural
localities and establishments deemed to have "economic importance". The remainder, rural areas
of little economic activity but large geographic extension, was sampled. The information always
corresponds to the economic activity during the previous last year, thus 2008, 2013 and 2018.

Each plant is assigned a unique plant identification code (id), a firm id (only for those part of a



multi-plant firm), and an industry classification (Mexico’s version of NAICS, SCIAN, at six digits)
based on its main economic activity®. The censuses contain a wealth of information that is usual in
this type of surveys. For each plant, there is information on employment, labor costs, intermediate
consumption, fiscal and financial costs, sales, other sources of revenue, output, inventories and
capital stock. Most importantly for my purposes, it also includes a question asking whether there
is any foreign participation in the firm’s equity, its percentage and country of origin. These three
variables allow me to distinguish foreign affiliates (defined as those with 50 or more percent of
foreign equity) from domestic-owned plants, and the country where the headquarters (HQ) is
located?.

The second most important information from the censuses is the product-level disaggregation
of intermediate input purchases®. This more detailed information is not available for most plants,
but it is for multi-plant firms and large plants, a group known as EGE (Establecimientos Grandes
y Empresas)*. While not representative of overall employment, this group covers most of the
Mexican manufacturing sector in terms of revenue, expenditures, and value added. For each
intermediate input, there is information on its unit of measure, quantity and value, and for the
last two, it also distinguishes between domestic purchases and imports. However, imports are
not further disaggregated by the source country, which is something I need for this paper. To
fill this informational gap, I linked the census information with that of firm-level customs data,
which is described in the following section. Before doing so, I want to report that the reason I
use the census instead of the annual economic survey (with higher frequency data) is that the
latter does not include the variables needed to identify multinationals, nor the information at the

product-level.

1Since I work at the firm level, I assigned to multi-plant firms the industrial code associated with the largest value
added.

2In the few cases in which plants belonging to the same firm were classified differently in terms of their multinational
status, or were assigned more than one HQ country, I picked the classification associated with the largest value added.

3This information unpacks the variable "intermediate consumption of raw materials and intermediate inputs owned
by the establishment", available for each plant in the census main dataset. As the name suggests, it only covers
intermediate inputs that were purchases by the plant for processing, but it does not include any materials handed by
their contractors for contract manufacturing.

4To be part of EGE, a plant must satisfy at least one of the following requirements: (1) have an annual revenue of
at least 50 million pesos or employ at least 50 people (regardless of whether they are employed directly by the plant or
by a contractor), (2) be part of a multiplant firm with plants in more than one state, (3) be part of the non-probabilistic
sample of the annual economic survey, (4) be part of the IMMEX (maquiladora) program, or (5) be classified as one of
25 industries (SCIAN-6D) that have full coverage (which are not listed).



2.1.2 Customs data

I used data from the Profile of Export Manufacturing Firms (PEME), a statistical project that
links information from the annual economic surveys, the economic censuses and the IMMEX
(maquiladora) program with administrative custom data. Unlike the Census, this dataset is at
the firm-level®¢. Since the census covers firms of all sizes, but PEME only those engaged in
international trade, it is expected for the set of linked plants to only account for a small fraction
of all census plants’. In fact, 99% of plants in the 2019 census were not matched with any firm
in PEME. Nonetheless, in terms of economic aggregates, this one percent accounts for a very

significant proportion of manufacturing activity, as the following table shows?®.

Table 1. Share of linked plants in the manufacturing sector totals of selected census variables, 2018.

Employment
Plant status Sales Exports Expenses Imports Output Valueadded Direct Indirect Total
Only in census 0.34 0.09 0.32 0.13 0.34 0.38 0.65 0.37 0.62
In census and PEME  0.66 0.91 0.64 0.87 0.66 0.62 0.35 0.63 0.38

Note: The amounts for sales, expenses, exports and imports correspond are of "goods and services" aggregates, which excludes sources of
income (e.g., resale of unprocessed goods, or subsidies) or expenditure (e.g., taxes or interest payments) not directly related to production.
"Direct" labor expenses correspond to workers hired directly by the plant, while "indirect" corresponds to workers supplied by third-parties

(e.g., outsourced cleaning services).

The information in PEME is at the year-firm-product-country level, for both exports and im-

ports. For example, for any given firm f, I observe the amount (in current US$) sold to or purchased

5A big unresolved issue by INEGI is that the definition of a "firm" used in the construction of the PEME database
and that used in the censuses are not the same and do not coincide. The main reason seems to be that PEME uses a
tax id (RFC) to identify firms, while the census uses the national registry of firms. Hence, there are cases in which the
census "firm" contains more than one PEME "firms", and others in which the opposite happens. INEGI functionaries
from the relevant areas explained that these inconsistencies could be caused by firms changing their RFC (so both the
old and the new would be linked to the same firm id from census), or firms having more than one RFC (which is more
likely for large firms). In any case, I followed their recommendation to always prioritize the PEME classification in these
instances.

¢Despite the availability of correspondence tables between PEME’s and census’ firm ids, there are several remaining
issues beyond my capacity to fix. For instance, while 100% of the output value and employment reported in PEME is
accounted by firms that have a match in the 2019 economic census, these observations only accounted for 39% and 36%
of total exports and imports in PEME, respectively. I was not able to obtain an explanation from INEGI about this nor
figure out it myself.

"It is a known stylized fact in the literature that firms that import or export tend to be more productive and larger
than those that do not.

8In some cases, the export/import totals from PEME did not coincide with those in the census. In fact, some firms
that according to the former do not engage in international trade, do so in the latter, and viceversa. Given that the
information in PEME comes from administrative databases, while that in the census is self reported, my rule of thumb
was always to believe the former when discrepancies arised.



from country i of good g in year t. Combined, these two datasets give me detailed information
on the complete vector of trade flows, by product and trade partner, for the largest manufacturing

firms in Mexico.

2.1.3 Other datasets

While the census and the customs data constitute the main source of information for this project,

I also used a set of publicly available auxiliary datasets, which I know describe.

Quality of contract enforcement institutions. I proxy for this variable with the Rule of Law index
from the Worldwide Governance Indicators (WGI) database, Kaufmann and Kraay (2022). This
is a "perception”-based indicator, based, according to its documentation, "on several hundred
variables obtained from 31 different data sources", and it is meant to reflect the opinions of survey

respondents, NGOs, commercial businesses and the public sector.

Typification of intermediate goods. I classified intermediate inputs in both the census (which
has information on the domestic/imported split) and PEME (which disaggregates imports by
country) as either standardized or relationship-specific using James Rauch'’s classification, which he
constructed for his Rauch (1999) paper®. He classified all internationally trade goods (defined as a
SITC rev.2 three or four digit code) into three categories, defined in terms of whether the good (1)
is traded on organized exchange (such as the London Metal Exchange), (2) has reference prices’
(i.e., "prices can be quoted without mentioning the name of the manufacturer"), or (3) neither.
This last group is meant to capture those goods for which brands are relevant. Rauch considered
goods in the first two groups to be "homogeneous" while those in the latter "differentiated". When
focusing on intermediate inputs, I rename these categories as standardized and relationship-

specific, respectively.!’

Trade, gravity and concordances. All the variables commonly used in gravity regressions, as
well as country-level international trade data used in this paper come from the Gravity and BACI
datasets, Conte and Mayer (2022) and Gaulier and Zignago (2010), respectively. Both available
online in the CEPII website. Finally, at different stages of the data cleaning process I used several

correspondence tables to navigate the different product and industry classifications used by these

9The authors has a dedicated webpage from where the data can be downloaded, which also has detailed information
regarding its construction and correct use.
For more precise definitions and longer explanation, see section 3.5



datasets. For example, to typify goods in PEME (which defines a good according to different
revisions of the Harmonized System (HS)) using Rauch’s categories (who defined a good according
to the Standard International Trade Classification (SITC), revision 2) I used the correspondence tables

published by the United Nations Statistics Division!.

2.1.4 Comment on data limitation

I use 2008 shares on the other years total amounts to approximate the actual expenditure shares
for each type of good, because of data limitations in the 2013 and 2018 censuses (discussed in more

detail in Data Appendix A)

2.2 Empirical evidence
2.2.1 Aggregate descriptive statistics

According to the 2019 economic census, foreign firms only represented around 0.4 percent of
manufacturing plants in Mexico. In contrast to their small number, their weight in the Mexican
manufacturing sector is orders of magnitude higher: they represent 27 percent of employment,
44 percent of output and sales, and a staggering 73 and 75 percent of imports and exports, re-
spectively'?. In line with established stylized fact in the trade literature, foreign firms are trade
intensive. While only 1 percent of domestic firms imports or exports, 94 percent of foreign plants
engage in international trade. Among plants that trade, foreign ones represent 40 percent of plants,

and 59 percent of employment and value added.

Table 2. Foreign presence in Mexico’s manufacturing sector, 2018.

Group Plants Employment Valueadded  Exports Imports
Mexican, autarkic 559,861 1,974,258 286,893 0 0
Mexican, traders 3,243 657,582 329,090 271,110 138,645
Foreign plants 2,253 983,709 481,978 793,224 366,090
Total 565,357 3,615,549 1,097,962 1,064,334 504,736

Note: "Autarkic" groups plants that do not engage in international trade. Value added, exports and

imports are in million of current pesos.

1 Available online at this website.

12A similar pattern is present for domestic firms that engage in international trade: despite accounting for only 0.6
percent of plants in manufacturing, they represent 18 percent of employment, 30 percent of value added and 27 and 25
percent of imports and exports.



Among the group of plants that engage in international trade, several patterns exist. First,
plants seem to be much more diversified for import sourcing than they are in terms of sale
markets: the United States accounts for 67 percent of sales, while Mexico does for another 22
percent. In contrast, their combined share falls to 50 percent when it comes to materials purchases.
Second, while domestic plants almost evenly divide their sales between Mexico and the U.S,,
American plants in Mexico generate 85 percent of their revenue in the latter. Other foreign firms
also predominantly sell to the U.S. but less so than American plants (66 percent). Third, despite
engaging in international trade, Mexico remains the most important source of inputs for Mexican
plants, representing 47 percent of expenditures. In contrast, the Mexican market only accounts for
14 percent of materials purchases of foreign plants. Within foreign plants, American ones almost
evenly divide their input expenses between the U.S. and other foreign countries, while plants from

other countries mostly source their inputs from the latter.

Table 3. Sourcing and marketing patterns of Mexican and foreign traders, 2018.

Panel A. Sales

Markets
Nationality Mexico uUs. Other Total
Mexican 852,445 821,093 171,537 1,845,076
American 200,356 2,021,333 164,909 2,386,598

Other foreign 455,739 1,774,723 474,483 2,704,946

Total 1,508,540 4,617,150 810,929 6,936,619

Panel B. Expenditures

Source countries

Nationality Mexico uUs. Other Total
Mexican 651,968 367,255 357,198 1,376,421
American 209,276 860,053 870,446 1,939,776

Other foreign 410,528 307,626 1,632,389 2,350,543

Total 1,271,773 1,534,934 2,860,033 5,666,740

Note: Sales and expenditures are in million of current pesos.



Overall, the basic facts of foreign firms in Mexico are consistent with evidence in other countries.
First, they are few in number, but have an disproportional size in terms of both employment and
value added. Second, they are more trade intensive than their domestic counterparts, even when
compared against only Mexican traders. Both facts are consistent with multinationals being more
productive than even the most productive domestic firms (those that trade internationally) in a
world with internal increasing returns to scale due to fixed operating and trading costs, as in
Krugman (1980) and Melitz (2003). Third, among firms engaged in trade, Mexican ones trade
relatively more with Mexico than foreign firms, while American firms follow the same pattern
but with the U.S. Since all plants are operating in the same country, this difference cannot be
explained by the traditional bilateral trade costs that vary by country-pair. This is suggestive of
some additional component that depends on the country of origin of the parent firm (the "HQ

country").

2.2.2 Stylized facts

1. Foreign plants are located in different industries than domestic plants. Most economic
activity by foreign firms is concentrated in one industry, transportation equipment, whether we
measure it in terms of value added (50 percent) or employment (41 percent). In contrast, while
most employment in Mexican plants is in the food industry (25 percent), when measured in terms
of value added, it shares its predominance with the transportation equipment, with 20 and 19

percent, respectively.
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Figure 1. Distribution of employment and value added across industries, 2018
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2. Some industries are almost completely represented by foreign plants. Not only do foreign
plants have a different distribution of economic activity across industries than Mexican plants, but

in many cases they constitute most of the industry itself. For example, despite representing a small
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fraction of of foreign plants’ total employment (14 percent) and value added (6 percent), 77 percent
of workers and 73 of the value added in the electronics industry is employed and generated, respec-

tively, in foreign establishments. A similar pattern is followed by the transportation equipment

industry.
Figure 2. Share of foreign employment and value added by industry, 2018
Employment Value added
Electronics Electronics I—
Transport. eq. Transport. eq. I
Electric Electric I
Other Other I
Machinery & eq. Machinery & eq. I
Plastic & Rubber Plastic & Rubber I
Basic metal Basic metal I
Furniture+ Furniture+ I
Metal prods. Metal prods. I
Chemical Chemical G
Paper Paper I
Apparel Appare| I
Mineral prods. Mineral prods.
Printing Printing I
Textile inputs Textile inputs I
Leather Leather [N
Textiles Textiles INEG_—
Food Food
Wood Wood [N
B&T B& T I
0 5 10 15 20 25 30 3 40 45 50 55 60 65 70 75 80 0 5 10 15 20 26 30 35 40 45 50 55 60 65 70 75 80
% of industry employment % of industry value added

Note: Industries 324 and 325110 are excluded because for most part foreign investment was restricted in them. BT

stands for "Beverages and Tobacco".

3. Industries with larger presence of foreign firms are more contract intensive. The industries
for which multinational firms are relatively more important in Mexico tend to be more contract-
intensive, as the following figure shows. Following Nunn (2007), the contract intensity measure
is meant to capture "the importance of relationship-specific investments" and it is measured as
the proportion of intermediate inputs that are relationship-specific, where proportions can be
obtained from input-output tables (as in Nunn (2007)’s original paper), and relationship-specificity
is measured using Rauch (1999)’s measures. These patterns is robust to weighting industries by
their size and to using Nunn'’s original contract-intensity measures (which were constructed based

on data from the U.S.) or constructing similar measures using Mexican data.
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Figure 3. Contract intensity and foreign share in employment, by industry, 2018
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Relationship-specific inputs are those that need to be customized to the buyer’s specifications.
Customizing an input requires the supplier to make a "relationship-specific" investment, in the
sense that its return is higher in the context of the relationship. This implies that, once the
investment is made, it cannot be recovered (or it can only be partially recovered) or repurposed to
be used with other buyers (or it can be at an extra cost). Because of this, a self-interested buyer
would have an incentive to renegotiate the terms of the transaction in their favor after the supplier
invests, taking advantage of the fact that the supplier’s outside option is lower than it was at the
moment of negotiating the original contract. Preempting this, suppliers may look for ways to get
compensated for the risk they are taking, whether by asking for a higher price initially, or under-
investing. Either way, the implication is that costs will be higher relative to a scenario in which the
original contract is set in stone and cannot be renegotiated. In light of this, it is reasonable to expect
that in countries with better contract enforcement institutions the risk of being taken advantage of
by the buyer should be lower. Therefore, industries that rely to a large extent on these inputs will
have lower costs, ceteris paribus, the better their contract enforcement environment. This implies
that the quality of contract enforcement institutions can be a source of comparative advantage in

contract-intensive industries, just like physical or human capital endowments are. This is exactly
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what the seminal papers of Nunn (2007), Levchenko (2007) and Costinot (2009) showed holds in
international trade data: countries with better contract-enforcement institutions tend to export
more goods from contract-intensive industries.

Implicitly, in these papers it is assumed that relationship-specific inputs are always sourced
domestically or, if not, that the local institutions are always the relevant ones. However, once
one considers that intermediate inputs can also be internationally traded, the previous conclusion
requires some qualification. First of all, by definition an international transaction involves two
countries, and thus two sets of contract enforcement institutions, which may be of very different
quality. Second, the consensus in the literature is that it is the exporter’s institutions the ones that are
expected to be more relevant, for reasons detailed in section 3.5.2. Therefore, a contract intensive
industry may still be competitive in a country with bad contract enforcement institutions, as long
as firms can source these inputs from abroad at a reasonable cost. Hence, a potential explanation
for the pattern in figure 3 could be that foreign firms in Mexico have access to relationship-specific
inputs at a lower cost than their domestic peers.

I consider two potential features that could in practice lower the costs faced by foreign firms
when procuring relationship-specific inputs. The first one is that, conditional on the quality of
contract enforcement in Mexico, foreign firms may face effectively lower contracting frictions than
domestic firms. This can be rationalized with multinationals having better reputational capital®,
which implies that their suppliers have more trust in that they will not be cheated, which reduces
under-investment and thus costs. Another explanation could be that, because it is the most
productive firms that select into multinational production, which allows them to reduce their
marginal cost by exploiting internal economies of scale (see Helpman et al. (2004)), the likelihood
that they represent a large share of any given supplier’s revenue is high. Given this, there is a
higher probability that suppliers, even if de jure a separate entity from the buyer, would accept
handing its major decisions to it, in what is known in the business literature as quasi-hierarchical

structures or centralized control4.

4. Geography and contract-enforcement institutions are relevant correlates for firms’ import
patterns. A second factor that could also give foreign firms an edge when sourcing relationship-

specific inputs is that they may simply face lower trade costs when importing (see Anderson and

130n the relationship between reputation and contract enforcement, see MacLeod (2007).
14See Zhou and Xu (2012), Heide (2003) and Heide and John (1992). Areas in which this type of relationship are
commonly reflected are product design, production processes, and quality control procedures.
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van Wincoop (2004)). To the extent that some trade costs are related to tasks that can be undertaken
from anywhere in the world (e.g., search costs, coordination of logistics, or shared social norms
with suppliers and customers), by having plants in more than one location, multinational firms
can reduce their trade costs by conducting these tasks from their lowest cost location. To back up
this assertion, I document a novel fact: besides the distance between the exporting and importing
countries, used as a proxy of traditional trade costs, there is another distance that also influences
trade patterns: that from a supplier’s or customer’s location and the plant network of multinational
firms®. The idea can be illustrated with the following example: if a Japanese firm wants to send
South Korean inputs to its plant in Mexico, why should the coordination of logistics or the search
for a suitable supplier be entirely the responsibility of the management team in Mexico when it
could be arguably be easier to do it from Japan, given its proximity to South Korea? To reflect this
idea, I call these second set of frictions communication costs. Given that I do not have information
on the set of locations in which foreign firms operate besides Mexico, I use a restricted proxy using
the distances to plant’s HQ countries.

Evidence of both factors is given in the following regression table. I ran gravity regressions
of firm’s imports for each country and input type on explanatory variables representing contract
enforcement and geography forces. In all cases, I used Poisson pseudo-maximum-likelihood
(PPML) suggested by Santos Silva and Tenreyro (2006). Row 1 accounts for communication costs'.
I used six commonly used variables to proxy for trade costs, of which I only report the log of
the geographical distance between the HQ country (k) and the source country (j)7. To test for
Hecksher-Ohlin determinants of trade, including the role of contract enforcement institutions,
I included interaction between proxies for country-level endowments/fundamentals and input-
or industry-level characteristics (rows 2-6). In particular, I included an input-level dummy for
relationship-specificity (RS,, where v indexes the inputs) and a country-level index of Rule of Law

(1), which proxies for the quality of contract enforcement. Finally, to check whether foreign

There is a third bilateral friction in the literature (called multinational production (MP) costs, but that is not used to
study trade, but foreign direct investment flows. In empirical exercises, MP cost are proxied by the distance between
the HQ country and the location of its plants. See Ramondo and Rodriguez-Clare (2013) and Ramondo (2014)

16Given that I only observe firms in Mexico, traditional trade costs are no longer a dyadic variable, and thus they are
not part of the table since they are absorbed by the exporter fixed effect.

7The other variables are (1) a dummy for shared border to account for any discontinuities at borders, (2) dummies for
common official language and (3) for common former colonizer, to account for non-geographical factors that could also
affect the cost of communication (such as cultural or historical affinity), (4) a dummy for regional trade agreements, and
(5) a dummy for when the firm is sourcing from its own HQ country, to control for the presence of any discontinuous
"home bias".

18As in Nunn (2007) and Levchenko (2007), I also controlled for physical and human capital endowments interacted
with industries” intensities in these factors.
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firms have a different "sensitivity" than domestic firms to contracting frictions, I added interactions
of the previous two variables with a dummy for multinationals (MN). I ran this regression over
three subsets of firms: all firms, only domestic firms and only foreign firms. For each subgroup, I
ran two specifications, one with fixed effects for the exporter-year and importer-year, and another
one in which an additional country-pair dummy (which only leaves the time dimension as a source

of variation) to test the robustness of the contracting-frictions estimates.
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Table 4. Regression results

PPML: firm f’s imports of input v from country j

All firms Domestic firms Foreign firms
1) ) 3) 4) ®)
(1) logdistp; -0.452%** -0.464%**
(0.0305) (0.0368)
(2) RS, -1.744%*  -1.639*** -1.403*** -0.509**  -0.503**
(0.230) (0.213) 0.171) (0.258) (0.250)
(3) MNy xRS, 1.324*=  1.201***
(0.114) (0.179)
(4) MNyxy; -0.296** 0.366
(0.118) (0.332)
(®) RS, X y; 0.428**  0.390%** 0.309*** 0.209% 0.205*
(0.101) (0.101) (0.113) (0.126) (0.122)

(6) MNg xRS, Xpu; -0.242%=  -0.202*

(0.0679) (0.115)
Observations 31,402,785 31,323,784 10,514,794 20,401,930 20,329,672
Exporter-Year FE X X X X X
Importer-Year FE X X X X X
Country-Pair FE X X

Clustered standard errors (firm’s industry k X year ). *** p<0.01, ** p<0.05, * p<0.1. Indices: f denotes the firm,
h denotes the country where the parent company of the plant is from (for Mexican firms, i = MEX), j denotes the
source country of the good, v denotes a particular input (identified by its HS code at eight digits). Fixed effects: an
importer is defined as a home country- downstream industry (h x k) pair, while an exporter is defined as a source
country-upstream industry pair (j X k’). Variables: log dist; is the log of the population-weighted harmonic mean
of the distances between all possible pairs of cities between countries / and j, RS, is a binary variable equal to one
if input v is relationship-specific according to Rauch (1999) typification, MNy is a binary variable equal to one if
firm f is foreign, and y; is the Rule of Law index of country j from Kaufmann and Kraay (2022). All regressions were
estimated using the module for Poisson pseudo-maximum-likelihood with multiple levels of fixed effects ppmlhdfe
of Correia et al. (2020) in Stata SE, version 17.0. Before estimation, for each downstream industry-input pair, the
dataset was rectangularized to contain all HQ country /, source country j and year ¢ combinations to account for

zero trade flows.

There are three main take-aways from the table. First, the estimated coefficient associated

with distance to HQ country is negative and statistically significant in both the full (column 1)
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and restricted sample (column 4) regressions®. It is also economically significant: an elasticity
of —0.452 implies that, ceteris paribus, an American plant operating in Mexico’s electronics sector
would be predicted to import 54% less from Taiwan than an identical plant from Japan®. Second,
row 5 echoes the the results in the literature of contract enforcement and comparative advantage:
relationship-specific inputs tend to be purchased from countries with better contract enforcement
institutions?!. Third, the triple interaction in row 6 suggests that, when importing relationship-
specific inputs, foreign firms may be less sensitive to contract enforcement institutions than their

domestic counterparts.

5. Foreign firms have a geographical advantage when procuring relationship-specific inputs.
While row 1 in the previous regression table shows that the distance between the HQ country and
inputs markets is relevant for trade patterns, it is not enough to conclude that this fact benefits
foreign firms. To explore this is so, I constructed a measure of the "distance" between any country
and global markets for each input using CEPII's gravity and BACI datasets. The measure is the
weighted average distance to all countries (including itself), where the weights are the countries’
share in global exports:

distﬁ = Z disty, j X s]’f

J

where distj, jis the weighted harmonic average distance between countries /1 and j, and s ]k is country
j’s share in global exports of product k2> The following figure compares Mexico’s distribution of
distances with that of foreign countries with plants in Mexico, for the three groups of products in

Rauch’s classification.

]t is also negative and significant when the sample is split between standardized and relationship-specific inputs,
when the sample is restricted to either only U.S. or non-U.S. multinational firms.

2The distance between Taiwan and the U.S. (12,241 kms) is 5.66 times that of Japan (2,164 kms), which implies a
percent change of 5.66704%2 — 1 = —0.5431.

2Despite the similar flavor, row 5 is not capturing the same pattern found in the earlier literature. While here the
focus is on exporters of relationship-specific inputs, Nunn (2007) and Levchenko (2007) focused on the exporters of
goods whose production is intensive in relationship-specific inputs.

2This measure is related to the remoteness index, which is also defined as a weighted average of distances, but that
uses GDP shares as weights.
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Figure 4. Distance to world suppliers: Mexico vs. foreign HQ
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The main take-away from this picture is that while Mexico is relatively closer to global suppliers
of commodities (those traded in organized exchanges) than the HQ countries of foreign affiliates
are, this relative proximity erodes and even reverses when we focus on relationship-specific inputs
(the "differentiated" ones). Although not conclusive evidence on its own, this figure together with
the regression results suggest that foreign firms may have advantages over domestic competitors
beyond exogenous productivity differences. Informed by these patterns, in the next section I
develop a theoretical model that offers a tractable way to model contracting frictions and com-
munication costs in an international trade setting, and that maps the three factors (productivity,
contract frictions, and geography) to specific parameters that can, nonetheless, be identified us-
ing available data. This feature will then allow me to implement the appropriate counterfactual

exercises that help answer the questions of this paper.

3. MODEL SETUP

3.1 Basic setup and notation

The model is centered on a small open economy (SOE), denoted by 0, which shares the world
with other | countries, indexed by j, i, or h, depending on whether they represent an input

source, a market, or a headquarters (HQ) country, respectively. The SOE is "small" in the sense
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that the domestic firms take foreign variables as given, but they still face a downward sloping
demand curve for their goods domestically and abroad, as in Bartelme et al. (2020). The economy
is composed of K manufacturing industries, one non-manufacturing tradables sector, indexed by
T, and one non-tradables sector, indexed by N. Manufacturing industries are indexed by k and k’.
Each manufacturing industry is composed by a continuum of firms @ € QF, each one producing a

unique variety. There is only one factor of production, labor.

3.2 Demand

Each country i has a representative agent who supplies an exogenous measure L; of labor inelas-
tically and has preferences represented by a two tier utility function. The upper tier is a Cobb
Douglas utility over all manufacturing industries and the two non-manufacturing sector bundles,

where i > 0 is the expenditure share on industry k:

T\PT [ AN\PN K K\ Pr K
%) (%) n(%) , with ﬁT+ﬁN+kz:;ﬁk:1

k=1

u; =

The lower tier for a manufacturing industry aggregates varieties via a CES utility function with

elasticity of substitution o} > 1:

9k
k N =S
Qi = / g; (@) * do
a)ei)f

where Qf.‘ C QF is the subset of industry k varieties that is available to consumers in country i. The
lower tier for non-manufacturing tradables aggregates varieties also via a CES utility function with
elasticity of substitution o7 > 1. In this sector, each country has a representative firm producing a

unique variety:

or

] or-1
or-1
Qf = (Z(qii) T )
=0

Finally, the budget constraint is:

K
PTQT + PNQN + Z PYQK = E; = wiL; + T (1)
k=1
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where P;‘ is the Consumer Price Index (CPI) of industry k, E; is aggregate nominal spending in
country i, defined as the sum of the aggregate wage income (w;L;) and aggregate profits by domestic

tirms, which are assumed to accrue to the representative consumer (I1;;).

3.3 Producers of final goods
3.3.1 Environment

There is a representative firm in sector T and in N, respectively, each producing a good priced at
marginal cost. There is an endogenous mass N (’]‘ of domestic firms in each manufacturing industry
k. Firms compete monopolistically in each market i they sell to. All domestic firms in industry
k have a common productivity (p’é and there are no domestic-owned multinational firms (MNs).
There is an exogenous number of foreign affiliates operating in each manufacturing industry k in
the SOE, with productivities varying by industry and home country ¢ 7;1 The non-manufacturing
sectors are closed off to foreign investment. Finally, consumers in the SOE can import final goods

at exogenous prices.

3.3.2 Production function

Manufacturing firms. Final goods are assembled in plants that combine labor (L) with interme-

diate inputs using the following constant returns to scale (CRS) technology:

ak ok ak ak
LK\ ' Mk M MY e e &
— — —_— —_— with a7 + o) +af +ay, =1
Otk 1 r s N
1

k _ Ak ak
qho(w) - (PhAO k k k
dg (025 aN

where Ag is an exogenous assembly productivity shifter for all firms in the SOE, LF is the labor
hired for assembly with a share in revenue equal to a;‘ €[0,1], MI'i, is a composite of non-tradable
inputs with a share in revenue equal to all‘\] € [0,1], Mé‘ is a composite of standardized intermediate
inputs with a share in revenue equal to a¥ € [0,1], and MF is a composite of relationship-specific
intermediate inputs with a share in revenue equal to af € [0,1]%. M and MF are CES aggregates of

a unit mass of of intermediate inputs with elasticity of substitution (¥ > 1 and ¥ > 1, respectively:

Ck
1 g1 \d
MI; = / m(v) % dv , forxe{r, s}
0

BThe difference between a standardized and a relationship-specific input is explained in section 3.5.
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Non-manufacturing sectors. Non-manufacturing goods are produced by representative firms

with production functions linear in labor:

q0 = AGLY @)

N _ ANTN
0o =40 Ly
Both labor and intermediate input markets are perfectly competitive.

3.4 Producers of intermediate inputs
3.4.1 Environment

There is a competitive fringe of suppliers in each country j for both standardized and relationship-
specific intermediate inputs, as in Antras et al. (2017). Suppliers differ in two main aspects: the cost
of labor in their location w;, and their productivity a;‘k(v), for x € {r,s}. Each potential supplier’s
productivity is a random draw from a Fréchet distribution with shape parameter 0,, and scale

parameter T].x k;

1
Prl——=2>a|= exp{—T.xkaex}, for x € {r,s}
a;‘(v) J

3.4.2 Production function

When a plant makes an order for an input, it not only specifies quantitative features (e.g., size,
weight, number of units) but also qualitative ones (e.g., materials, durability, color, etc.). I call
these features specifications. For tractability, I assume that an intermediate input v is characterized
by a continuum of specifications, as in Acemoglu, Antras and Helpman (2007) and Antras and

Helpman (2008). Then, m(v) is a quality-adjusted measure of input v:

1
m(v) = exp{/ log m(t)dl} 3)
0
Each specification can be implemented using only labor:
m(t) = a;‘k(v)l, for x € {r,s} 4)

Note that the labor productivity a;‘k (v) is the same for all specifications ¢ € [0, 1].
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3.5 Relationship Specificity and Contractibility
3.5.1 Relationship Specificity

In section 3.3.2, I distinguished between standardized and relationship-specific inputs. An input
is relationship-specific if it has to be customized to the needs of the customer. This characteristic
implies that relationship-specific inputs lack thick spot markets, which has two consequences. On
one hand, a firm can only procure this type of input by commissioning it from a specific supplier.
On the other hand, once the input is produced (and the supplier has already incurred the costs of
production), its value is always higher inside the relationship than in the market. This fact gives
the buyer an incentive to take advantage of the supplier by renegotiating ex-post a lower price,
which is known as the hold-up problem. In principle, higher customization requirements imply
higher hold-up risk, but I abstract from differences in the level of input customization by assuming

full relationship-specificity?:

Assumption 1. Relationship-specific inputs are fully customized to the needs of their buyers and, thus,

have no value for any other firm.

By contrast, standardized inputs do not require any special customization and can be purchased
on thick spot markets without the need of any formal contracts. This distinction is captured by the

next assumption.
Assumption 2. Standardized intermediate inputs are not affected by contracting frictions.

This assumption, together with perfect competition, imply that standardized inputs are priced at

the factory door at marginal cost.

3.5.2 Contractibility

The hold-up risk also depends on how enforceable is the initial agreement, which I call contractibil-
ity. This concept captures the viability of (1) putting into writing the specifications required by the
buyer and (2) of inspecting and testing compliance of these requirements in a timely manner by
the buyer (before money exchanges hands, for instance). It is reasonable to assume that the more
intricate the specifications are, the more difficult it is to verify compliance. These two aspects are

linked to the characteristics of the input being purchased.

2See Antras (2016) for an example of a model with partial relationship specificity.
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In addition, if a breach of contract is identified, it becomes important that its content is un-
derstood, the breach verified, the dispute resolved, and compliance enforced by the third-party
imparting justice (whether courts and bailiffs, or arbitration tribunals). This means that con-
tractibility also hinges on the strength of contract-enforcement institutions, which encompasses
features such as accessibility (e.g. financial cost, geographical access), professionalism (e.g. avail-
ability of specialized courts), expediency (e.g. time required to enforce) and fairness (e.g. lack of
corruption). This model focuses on this aspect of contractibility and abstracts from the first two.

When the transaction is international, it is not obvious which country’s institutions are the
relevant ones?. Berkowitz et al. (2004) and Berkowitz et al. (2006) show that there is an asymmetry
between the risks that buyers and sellers face in international transactions. On one hand, exporters
face the risk of not being paid by the importer, but they have at their disposal old tried-and-true
tools to reduce this risk, like requesting pre-payment, or using bills of exchange and letters of
credit. On the other hand, importers face the risk of getting defective goods. With this type of
risk, mitigation implies hiring inspection and testing agents, who may not even be able to test
every important specification, or be able to do so in a timely manner. The first implication of
this asymmetry is that the importer is the party most likely to need strong contract-enforcement
institutions. The second implication is that the relevant contract-enforcement institutions are that
of the exporter’s country: if the latter loses the dispute, unless it voluntarily abides to the ruling,
compliance can only be coerced in a country where the exporter has assets, which is most likely to
be its home country.

Equation 3 expressed m(v) as an aggregation of a continuum of specifications. I follow Ace-
moglu et al. (2007) and Antras and Helpman (2008) in assuming that specifications in the range
[0, uj] are "perfectly contractible”, i.e., they can be fully specified ex-ante in a contract and this con-
tractis costlessly enforceable ex-post, while tasks in the range (1, 1] are "perfectly non-contractible".

Hence, p; € [0,1] is the key parameter representing the degree of contractibility of any input

>t is not even obvious if any domestic institutions should matter at all since international transactions can leverage
a set of international institutions created for them. First, contracts can specify a Choice of Law clause, where parties
can opt in the law of any country (even a third one). Second, contracts can specify a Choice of Forum clause, where
parties can agree on the jurisdiction that would resolve potential disputes (also, even a third country). Third, the parties
could opt to solve their dispute via arbitration, instead of using the courts. Finally, if using courts, contract law has
been standardized across countries via initiatives such as New York Convention of 1958 or the Vienna Convention of
1980. These features should dampen the effect that country differences in institutional strength has on cross-border
transactions. However, they only impact the process of dispute resolution, not its compliance. If the losing party were to
ignore the ruling, compliance can only be enforced by judicial execution organs in locations where that party has assets.
Therefore, domestic institutions still influence international transactions, cf. Berkowitz et al. (2004) and Berkowitz et al.
(2006).
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sourced from country j.

U 1
m(v) = exp / 10gm(t)dt+/ log m(t)dt
0 i
————e N

contractible non-contractible

Given that contractible specifications are symmetric to each other, they share the same optimal
level in equilibrium, denoted by m.(v). The same applies to non-contractible specifications, whose
optimal level is denoted by 11, (v). Hence, we can rewrite the production function of an intermediate
input as:

m(v) = me(v)im,(v)' 7 )

3.5.3 Multinational firms and contracting frictions

I hypothesize that, ceteris paribus, multinational firms are less likely to be affected by contracting
frictions than domestic firms. Thisis based in the patterns found in section 2.2.2, which I rationalize
in two ways. First, when sourcing from abroad foreign affiliates have the option to do so from
another affiliate belonging to the same firm or from the firm HQ itself, in which case both parties’
incentives are aligned and no hold-up problem arises. Second, even when the supplier is an
unrelated party, they can use "quasi-hierarchical" structures to influence their behavior?. This
second way of control is more likely to happen if the buyer’s purchases represent a large share of the
supplier’s revenue?. Despite not having information on input suppliers in the data, multinational
firms are the most likely candidates to satisfy this condition given the established empirical fact
that they are among the largest and most productive firms. This idea is translated into the model

by the following assumption:

Assumption 3. Multinational firms face different contracting frictions when sourcing relationship-specific

inputs than domestic firms.

2%6See Zhou and Xu (2012) and Heide and John (1992).
ZSee Zhou and Xu (2012) and Heide (2003).
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3.6 Fixed costs and variable frictions
3.6.1 Fixed costs

There is an infinitely large pool of potential entrants for each industry k and country /, and there
are no constraints to entry except for a fixed cost of f units of home labor. The mass of domestic
active firms N{ adjusts to guarantee that in equilibrium firms earn zero economic profits. In
contrast, foreign affiliates can have positive profits. International trade doesn’t entail extra fixed

costs, so all firms will engage in international trade.

3.6.2 Variable frictions

The model has three types of exogenous variable frictions: trade costs, multinational production
(MP) costs, and communication costs. As it is usual in the literature, I model these three costs as
(exogenous) "iceberg" frictions, meaning that for each unit sold in market i, a seller in country n
must ship t,; > 1 units to account for the fraction t,; — 1 that is lost ("melts") in transit. These
frictions also satisfy the triangle inequality, meaning that there are no indirect routes (via a third
country) that are cheaper than direct trade, and their value for within-country trade is normalized

to one (t; = 1).

Trade costs. Anderson and van Wincoop (2004) broadly define trade costs as those incurred in
getting a good to final consumers on top of its marginal cost, such as transportation costs, policy
barriers (e.g., tariffs), information costs, currency exchange costs, regulatory costs, and contract
enforcement costs. In this paper, trade costs are defined in the same way, except for the contract

enforcement component, which is modeled separately. Trade costs are denoted by ’c;.‘o and 7. for

k
0i
imported inputs and exported goods, respectively.

MP costs. As in Ramondo and Rodriguez-Clare (2013) and Ramondo (2014), I also include a
second set of iceberg-type costs that only affects multinational production. It represents the
efficiency losses that happen when a firm transfers its technology to a new country. MP costs are

denoted by 17’,;0 > 1 and dampen the effect of firm-level productivity (Plﬁ- Hence, the latter cannot

be separately identified from the former without data on global MN activities.

Communication costs. Some trade costs, such a transportation costs, are intuitively related to the

geographic distance between the exporter and importer locations, for domestic and foreign-owned
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firms alike. Others, such as information or logistical coordination costs, are not necessarily so if
a firm has plants in multiple locations. For example, if a foreign affiliate is sourcing locally, it
is reasonable to assume that information gathering and logistical coordination are conducted by
its local agents. However, if instead it is sourcing from abroad, it is reasonable to assume that
these activities are conducted from the closest location in which the firm has agents. The previous
section showed evidence that the distance between the HQ and sourcing countries is negatively
related to imports to their Mexican plants. To account for this, I include a second set of iceberg
variable trade costs, which I call communication costs and denote by y;; and yy;, for input sourcing
and final product sales, respectively?. Communication costs are normalized such that y;, = 1
and Yon = yno = 1. The second normalization means that when sourcing or selling locally, foreign
affiliates face the same trade and communication costs as domestic firms. The following figure

summarizes the variable frictions in the model.

Figure 5. Variable frictions in the model: trade costs, MP costs, and communication costs.

Yhn =1

k _
Too—l

28 Antras et al. (2023) also show that foreign affiliates in the U.S. import more from their HQ country and from countries
in the HQ region (page 21, Table 5). However, given that their paper focuses on the extensive margin decision (which
countries belong to firms "sourcing set"), they do not model this finding. Like them, I also found that foreign affiliates
tend to import from countries closer to their HQ location. But unlike them, this effect does not seem to be driven by
imports from their HQ country.
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3.7 Contracting and bargaining

Given that final good producers face a perfectly competitive fringe of potential suppliers in every
country, when sourcing relationship-specific inputs, they will offer a take-it-or-leave-it contract
in each country. However, once the contract is signed and the input is manufactured, the power

balance between the parties changes due to the following assumption.
Assumption 4. After contracts are signed, the buyer is locked-in and cannot change suppliers.

This assumption is a way to account for the fact that buyers may have delivery deadlines that
need to be met and that by the time they are able to inspect the inputs, there is not enough time
to search for a new supplier. This creates a risk that suppliers could try to take advantage of the
buyer and renegotiate the terms of the exchange in their favor?.

Sellers also face the risk of being taken advantage of by the buyer given that, by definition,
relationship-specific inputs have zero value outside of the relationship, which gives incentives to
the buyer to also try to "renegotiate” the terms of exchange. These features are reflected in the
model by assuming that after contracts are signed but before trade happens, there is a renegotiation

phase whose outcome determines the allocation of the rents from trade to all the parties involved.

3.7.1 Timing of contracting

1. Final-good firms (buyers) post take-it-or-leave-it contracts to source each input v. These

contracts stipulate two items:

¢ The level of contractible specifications m.(v).

¢ A fee to win the contract f(v)
2. Suppliers bid to get these contracts. Contracts are signed.

3. Simultaneously, buyers hire labor L, and suppliers choose how much to invest in non-

contractible specifications m, (v) (contractible ones are conducted as stipulated in the contract).

4. Before handing their inputs to the buyer, the firm and its suppliers bargain over the distribution

of the revenue R(¢).

»"Renegotiation" doesn't have to be taken literally. Asillustrated by Antras (2016), suppliers can de facto "renegotiate”
the terms of exchange by substituting high quality (but expensive) materials for low quality (but cheap) ones. This risk
is more likely to happen the more difficult it is for the buyer - or a third party - to infer which materials were used in
the production of the input.
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5. Trade happens, the final good is produced and sold, and rents are distributed according to

the agreement reached in step 4.

3.7.2 Bargaining

Since buyers source more than one input, bargaining must be modeled multilaterally. In mul-
tilateral bargaining settings, a commonly used solution concept from cooperative game theory
is the Shapley value, which was shown by Lloyd Shapley in 1953 (see Winter (2002)) to be the
unique solution that satisfies four axioms that, together, could be considered to characterize a "fair"
distribution®. In addition, the allocation formula has an intuitive interpretation: it is the average
marginal contribution of each player across all possible coalitions. For these reasons, I make the

following assumption3!:

Assumption 5. The distribution of revenue between the buyer and its suppliers that arises in equilibrium

as the outcome of the bargaining process is characterized by their Shapley values.

4. SOLVING THE MODEL

4.1 Consumers’ utility maximization

Manufactures. The preferences laid out in section 3.2 give rise to the following demand for good

:

ox—1

g5 (w) = pf(w) " (PH™ BkEi (6)

where E; is aggregate spending on country i, Pf‘ is the CPI of industry k, defined as:

1
1-0p

sz = / pf.‘(a))l_akda) (7)
a)EQZ.‘

%The four axioms are: (1) efficiency (the players distribute among themselves the resources available to the grand
coalition, i.e. no money left on the table), (2) symmetry (if two players’ contribution to any coalition is always the same,
they should receive equal shares), (3) dummy (if a player doesn’t contribute to any coalition, it should receive nothing),
and (4) additivity (the rule that distributes the resources to the coalition members should be an additive operator on
the space of all games).

31 Multilateral Nash bargaining (NB) is an alternative solution concept, but there are good reasons not to use it.
First, the Shapley value allows for partial cooperation among subsets of agents while NB does not. Second, and more
importantly, the NB solution is incompatible with moral hazard. This conclusion is a consequence of two features of the
model. On one hand, given that relationship-specific inputs have zero outside value, the NB solution allocates a constant
share of revenue to each agent, regardless of their actions. On the other hand, given that each supplier is infinitesimal,
they do not internalize the effect of their choices in total revenue. Together, these two features imply that under the NB
sharing rule all suppliers would try to free ride the others. In equilibrium, this leads to zero supply of inputs (equation
5) and zero revenue.
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Non-manufactures. Similarly, the demands for non-manufacturing goods are:

-0 or—1
qr = @r) " (PT)" BrE;
QN = (PN)'BNE;

with:

1

J 1-or
Pl = (Z (p};i)l_UT) ®)
h=0

4.2 Plant’s profit maximization
Note: Given that all plants in this model operate in the same domestic economy 0, I omit the

assembly location index wherever I consider it does not affect clarity.

Manufactures. The marginal cost of any good w is constant for all firms, with its value depending

on the firm’s home country, h:

k k
1k (wo) 1 (PSF) (PIF)er (PN )%
PrAY

cﬁ(w) = c’,j = )
where r[’;Z is the MP efficiency loss incurred by firms from country h, Af is the SOE’s productivity
in assembly, P} is the price of domestic non-tradable inputs, and Pflk and Plzk are the price indices
for standardized and relationship-specific inputs, respectively. The input price indices are CES

aggregators equal to:
1 L
sz = (/ ph(v)l_cidv) ' Cx, x € {r,s} (10)
0

Given that the marginal cost of production is constant, profit maximization can be solved for each
destination market independently. The optimal price to sell to market i, inclusive of trade and
communication costs, is also constant and the same for all goods assembled by firms from the

same home country:

o
Phi(@) = pfy = (575 ekt a1

This result and equation 6 imply that sales to any market i are also the same for all firms from the

same country and assembly location. Given that there are no fixed costs for exporting, all active

firms sell to all countries. Therefore, total revenue is also the same for all firms from a given home
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country h%.

Ok \179%, p.1- -1
R’;:(Gk—il) (cky' ™ [ﬁkEo(P(’;)"k +PMA’;] (12)

where F MA';I, which stands for "Foreign Market Access", represents the effective size of the global

market for a firms from country #, and it is equal to:

-1 1—
FMAS = > BE(PH™ (xym)

i#0
Variable profits and the derived demands for labor and intermediate inputs, which are a constant

proportion of revenues, are also the same for all firms from a given home country h:

Rk
= o (13)
AV
4= ()
k
MY = (0% & (15)
(Pé\] Ok
-1 -G k(ok—1
mikw) = (B ) ek (o )R, xedrs) (16)

Non-manufactures. Non-manufactured goods are priced at marginal cost, so their prices and

total revenue from final goods are®:

T
woTy;Yoi wo \1-oT or—1
he—g = K= (ﬁ) |BrEo(PD)" " + FMAT | (17)
0 0
w
P =—= = RY=pnE (18)
AO

where FMA] is defined in a similar way to F MA’;Z and it is equal to:

or—1 1-oT

FMA] = Z BrEi(PT)

i#0

(Tgi )/Oi)

% When mapping the model to the data to conduct counterfactual exercises, I have to take a stand regarding which
industries produce the intermediate inputs. I allocate the demand for standardized and relationship-specific inputs
across all tradable sectors using information from firm-level input purchases and industry-level input-output tables.
Strictly speaking, this means that equation 12 only represents revenue from final good sales, not total revenue. I postpone
the inclusion of intermediate good sales until section 5.

3The same observation in the previous footnote applies for the non-manufacturing tradable sector T
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4.3 Standardized inputs

Perfect competition in the standardized inputs market implies that they are priced at marginal cost
plus trade and communication frictions. For example, if input v is sourced from country j, its price

would be: .
WjYinTio

—a]s.k(v) (19)

pin(v) =

Given that standardized inputs are homogeneous, firms always source from the cheapest location,

so the actual price paid in equilibrium for input v is:
pi) = min {p3f))

The assumption that productivities are drawn from a Fréchet distribution imply that potential and

actual prices are random variables distributed Weibull.

4.3.1 Price index

By taking advantage of the properties of the Weibull distribution, we can get a closed-form ex-
pression for the price index without having to determine the source country of each input. The

closed-form of equation 10 is:

Pk = = Bto3k (20)

/O " pclapr (piFo) <)

where:

1

o)
EE

Os
1
k — k ky-0s| &
j
4.3.2 Expenditure share

Similarly, the properties of the Weibull distribution imply that the share of expenditure in stan-

dardized inputs from country j is equal to the probability that an input is sourced from that country
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(21)

4.4 Relationship-specific inputs

Unlike standardized inputs, the "marginal-cost-plus-trade-costs" formula is not the price paid for
relationship-specific inputs. Instead, prices are an outcome of the sourcing game played by the
buyer and its suppliers. First, I show how to calculate the players” revenue shares, which are
modeled as their (asymptotic) Shapley values. Then, I use backward induction to determine
the equilibrium level of any input m;(v). Third, I characterize the equilibrium quantities with
contracting frictions relative to a friction-less benchmark. Finally, I get an expression for the price,

inclusive of contracting frictions, that rationalizes trade flows and characterize it.

4.4.1 Bargaining solution

As was stated in assumption 5, I assume that revenue is distributed among the agents according
to their Shapley values. Thus, the first step is to obtain these functions. However, the Shapley
value was originally defined for a finite number of players, while this model features a continuum
of suppliers. I follow Acemoglu, Antras and Helpman (2007) in adapting it to a game with a

continuum of players, what is known as the asymptotic Shapley value.

Proposition 1 (Revenue shares)

Let input v be produced by a supplier in country j.

1. The supplier’s share of rents is:

K pi mk(v) P
sf(v)=( — k) L (22)
ayPr + Py M;
ck_y ~
where pk = 625 and pi = “’(‘j—kl
2. The buyer’s share of rents is:
k
sk= L (23)
Ay Pk + Pr

Proposition 1 shows that the buyer gets a larger share when (1) it is easy to substitute across

inputs (T 5, (2) the technological need for inputs is low (| ak), and (3) there is low competitive
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pressure to reduce costs (| ox). Moreover, note that because the revenue share of supplier v (s;(v))
depends on the value of m;(v), it has an incentive to pick a non-zero level of non-contractible

specifications (see footnote 31).

4.4.2 Solution to the buyer-supplier game

Given that suppliers know the share they will be able to extract from their buyer in advance
(equation 22), they take this into account when choosing how much to invest in non-contractible
specifications3t. Likewise, given that the buyer also knows beforehand the revenue shares and the
behavior of its suppliers, it takes that into account when designing the contract. The following
proposition summarizes the levels of contractible and non-contractible specifications, as well as

the equilibrium level of a relationship-specific input v:

Proposition 2 (Equilibrium levels of specifications and of input)

Let input v be produced by a supplier in country j.

1. The optimal level of non-contractible specifications is:

1

ok
k (1/) — alffkaMr or| e Sbl_‘lljpl; 1- Sb(l - #])Plr(
"l C;.‘(v) 1-(1- ‘u]')plr‘

m

_1_
HiPF Y 16
} (24)

=rk

n,j

2. The optimal level of contractible specifications is:

1

1
“pr |- 1=(1=pj)pf \ 1=pF
ko RM P | 1= sp(1— )pk j ;
mk (v) = | A2 5,110} b(1—pj)p 5)
' ) 1= (1= p)py
=rk.
¢
3. The optimal level of input v is:
akPkRM_pI; o 1—sp(1 - pp)pk]” F
mk(v) = | syl H i)Pr 26)
] ) L= (- py)ps

_rk_(rk “f( k )1’“1'
—rf‘(rc,f) Lo

%Given the atomistic nature of suppliers, they take R and M, as given when maximizing their payoft.
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where c;(v) is the marginal cost plus trade costs of input v. For example, if the input is sourced

from country j then ¢;(v) is:

The expression in square brackets on the right-hand-side (RHS) of equations 24, 25 and 26 is the
benchmark result when inputs are standardized or there is perfect contractibility. In that case, the
distinction between contractible and non-contractible specifications is no longer meaningful since
mj(v) = me,j(v) = my j(v). The following proposition summarizes the main effects that incomplete

contracting has on the level relationship-specific inputs:

Proposition 3 (Effects of incomplete contracting on the equilibrium levels of relationship-specific

inputs)

1. Contracting frictions (CF) reduce the quality-adjusted equilibrium level of relationship-specific inputs

relative to the perfect contracting (PC) benchmark:

r;fe[o,u = m].CF(v)Sm;’C(V)

2. Non-contractible specifications are relatively more affected by contracting frictions than contractible
ones:

CF CF PC PC
mn,].(v) smg; (v) < mn’j(v) =m; (v)

3. The contracting frictions parameter F;.‘ decreases with (1) the strength of contract enforcement in the
supplier’s country (u;) and (2) the elasticity of substitution among relationship-specific inputs ( ck).
On the other hand, it increases with (1) the buyer’s technological need for these inputs (ak) and (2)
the elasticity of demand the buyer faces for its products (o):

+ -
- +
— =
—

—
F;-((C’f,a'f,ak,‘uj)

4. The contracting frictions parameter 1";‘ converges to one (contracting frictions disappear) as (1) contract
enforcement (u;) becomes perfect, (2) the buyer’s technological need for relationship-specific inputs
(ak) goes to zero, or (3) the elasticity of demand the buyer faces for its products (ox) becomes unit

elastic. On the other hand, it converges to zero (trade collapses) as elasticity of substitution among
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relationship-specific inputs (k) becomes unit elastic

lim TF= lim I = lim =1, and limTF=0
w1l a0 1 o\t a1

4.4.3 Effective price

Proposition 2 shows how contracting frictions affect the quality-adjusted equilibrium level of an
input. In order to be able to use the approach of Eaton and Kortum (2002) with relationship-
specific inputs the same way I do with standardized inputs, I need find an expression for how
(implicit) prices are affected by contracting frictions. The following proposition introduces a second

parameter for contracting frictions (A;‘) that works through prices, instead of quantities.

Proposition 4 (Price for relationship-specific inputs)

Let input v be produced by a supplier in country j. The price that rationalizes trade flows from country j is:

ek AK
(i ZU]Z]IZ—Z;A] @)
j
where:
Al = 1 _
S [%]M [”f [%] +(1- Pj)sb] B

The following proposition characterizes the contracting frictions parameter A;.‘:
Proposition 5 (Properties of the contracting frictions parameter A;.‘ )

1. A}‘ behaves likes an iceberg variable cost, in the sense that it is bounded from below by one and it is
unbounded from above:

A¥ €1, +eo)

2. A;.‘ decreases (contracting frictions are lower) with (1) the strength of contract enforcement in the
supplier’s country (u;) and (2) the elasticity of substitution among relationship-specific inputs ( ck).
On the other hand, it increases with (1) the buyer’s technological need for these inputs (ak) and (2)
the elasticity of demand the buyer faces for its products (oy):

- +
+ -_—
—
—

—
A;‘(C]f,alf,ﬁk,uj)
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3. A}‘ converges to one (contracting frictions disappear) as (1) contract enforcement becomes perfect
(uj), (2) the buyer’s technological need for relationship-specific inputs goes to zero (ak), or (3) the
elasticity of demand the buyer faces for its products becomes unit elastic (ox). On the other hand, it
diverges (trade collapses) as the elasticity of substitution among relationship-specific inputs becomes

unit elastic (C).

lim Af = lim A¥ = lim A¥=1, and lim Af = 4+
w1 e T e\ A

4.4.4 Price index

The closed-form expression for this price index is obtained following the same steps as the stan-
dardized inputs case: first, rewrite the integral in equation 10 in terms of prices, and then use their

cumulative density function to get:

1

0 F
Py = / p!~HdPr (pjf) < p)} = By O} (28)
0
where:
—
gtop[frF =G|
r Qr
1
Or

of = Sy
j

The main difference between the two indices is that relationship-specific inputs are affected by the

contracting frictions term A;.{.

4.4.5 Expenditure share

Similarly, the closed-form expression for the share of expenditure in relationship-specific inputs

from country j is equal to the probability that an input is sourced from that country ( )(]T;f ):

Xl Tt A (29)
= X =
k jh K(rry. v, ok AKY—0,
Z]’ X]r/h Z]’ T}}: (w]/y]’hT]/OA]/)
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4.5 Aggregation

There are two main groups of firms: "domestic", defined as those whose parent firm is Mexico
(h = 0), and "foreign", those whose parent firm is from abroad (h # 0). Since I am assuming away
any fixed costs to export and import, all active firms trade globally. I am not modelling the foreign
investment decisions of foreign firms, so I will take their presence as exogenously given. Given
that empirically I cannot identify which domestic-owned firms are multinationals, I assume that

they can only assemble in the SOE:

Assumption 6. Domestic firms cannot open plants abroad.

4.5.1 Revenue, profit and disposable income

Given that all firms in the same group are identical by assumption, aggregate revenue and profits
of domestic firms in industry k are equal to equations 12 and 13 multiplied by the mass of firms

N(I)‘:

1-0 _ -
RE=N§(-75) ™ |BEo(P)™ " + FMAL | (30)
Rk
I = G_;: — Nfwof)

Aggregate revenue for foreign firms is similar, but their profits are not. I assume that foreign firms
paid the entry costs and the fixed cost related to multinational production in their home countries,
thus their aggregate profits are equal to:

k
_5

Ik =

" (31)

Ok

Finally, as was stated in section 3.2, consumer’s disposable income (or aggregate nominal spending)
is equal to the sum of the aggregate wage bill and aggregate profits from domestic firms. The
last emphasis is a consequence of assuming that profits of foreign affiliates in the SOE are sent
abroad. Inaddition, since the non-manufacturing sectors and the fringe of domestic manufacturing
suppliers operate in perfectly competitive markets, they do not earn economic profits. Putting all

together, the disposable income for domestic consumers is:
Eo = wolLo + Z 11k + Dy (32)
k
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where Dy is an exogenous variable to account for current account deficits in the data.

4.5.2 Consumer Price Index
The CPI was defined in equation 7. Given that all firms in the same group are identical, we can
write the CPI in terms of their respective "group CPIs":

1

b - 'st(p'ao)l“’"+2N;:(p5;0)1‘“"+2N,s(p::0)1“”‘]l_”

U T—— h#0 n+0
Domestic firms

Foreign affiliates Imports

1-0y

(33)

= P§ = | (Ph) "+ 3 (Po) T+ CMAS
L h#0

where CMAY stands for "Consumer Market Access" and represents both the size and cost effi-
ciency of foreign exporters as it is expressed in their prices, which given the SOE assumption, are
exogenous in the model. The other two CPIs have the same interpretation (for domestic firms and

foreign firms’ affiliates producing and selling domestically) but they are endogenous and equal to:

1-0g
(Pky) ™" = N} [(aff 1)4;] (34)

where I am normalizing both the trade (7) and communications (y) costs of plants operating in the
SOE to one (regardless of the home country).
4.6 Equilibrium

A small open economy equilibrium is defined as the vector of domestic wage (wy), mass of
domestic firms per industry ({Né‘} k), and consumer price indices per industry ({Pé{} ks POT , Pé\] )
such that (1) domestic consumers maximize utility, (2) all firms with plants in the SOE maximize

profits, (3) all markets clear, and (4) the zero profit condition is met.

4.6.1 Optimization

Consumer optimization is accounted for by the product demand and firm’s revenue functions
(equations 6 and 12), which leads to the aggregate revenue function (equation 30). Firm’s op-

timization is accounted for by their prices (equations 11, 17, and 18 for consumer goods, and
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equations 19 and 27 for inputs), which lead to the aggregate revenue function and the price in-
dices for consumer goods (equations 33 and 34) and intermediate inputs (equations 20 and 28 for

standardized and relationship-specific, respectively).

4.6.2 Market clearing of goods and inputs

Final goods markets always clear as long as consumers meet their budget constraint (equation 1)
subject to disposable income being equal to equation 32. Intermediate input markets clearing is
also implicit in the input demand function (equations 14 and 15 for labor and intermediate inputs,
respectively) and the fact that total expenditure is always equal to a proportion (1 - aik) of total

revenue.

4.6.3 Market clearing of labor

The labor market clears if aggregate labor demand equals aggregate labor supply Ly, an exogenous
parameter. Aggregate labor demand is equal to the sum of sector labor demands (Ly = Y; L§ +
Lg + Lé\] ), which in turn are equal to the sum of the firms’ labor demands. For ease of exposition,

let me unpack these components one by one before aggregating them up.

Manufacturing industries. Manufacturing firms generate a direct and an indirect labor demand.
The direct demand comes from equation 14 and it reflects the labor used in the assembly of
manufacturing consumer goods. The indirect demand comes from equations 15 and 16, together
with equation 4, which implies that the labor used by suppliers is proportional to their sales. Part
of this demand goes to foreign suppliers when firms import inputs, so the total (direct and indirect)

domestic labor demand generated by firms with home country / in industry k is:

k k., sk k., rk k
a -1 Xs X -1 ay X -1 o -1
Léhz(_l) (ak—)R;‘l+( s Oh)(ak )R]}(t+ ( r Oh)(Ok )lel " ( N)(Uk )R,;l
wo Ok wo Ok wo Ok wo Ok

direct: assembly indirect: standardized inputs  indirect: relationship-specific inputs  indirect: non-tradable inputs
k k., sk k., rk k
_ |G s Xop T X Xop F AN [0k~ 1) ok 35
= n (35)
Wo Ok

Non-manufacturing industries. The representative firm in the non-manufacturing tradable sec-
tor only sells to final consumers (domestically and abroad), with sector-level revenue as in equation

17. Given that this sector is perfectly competitive, revenue equals expenditure, and since produc-
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tion only uses labor (equation 2), then revenue equals the wage bill, which implies the following

labor demand?®:
RT
_ o

= 20 (36)

Ly

The representative firm in the non-tradable sector only sells domestically (it does not export by
definition), but to both the representative consumer and firms in the manufacturing sector. The
employment derived from its sales to other industries has already been accounted by the "indirect:
non-tradable inputs" component in equation 35, while that derived from its sales to the final
consumer is similar to that of the previous sector, with sales being an exogenous share of national

disposable income, as in equation 18:
BnEo
wWo

LY = (37)

Labor market clearing. Putting these pieces together, the labor market clearing condition is:

K
Lo= ). {Lgo +> L’gh} + LD+ LY (38)

k=1 h#0

4.6.4 Zero profit condition

Free entry and exit of firms in the manufacturing sectors imply that, despite operating under
monopolistic competition, profits for domestic firms are zero in equilibrium (thus equation 32
becomes simply Eq = woLo+Dj), conditional on an exogenous number of foreign affiliates operating
in the SOE:

RS _ Nk b

I§ = — - Nfwof =0 (39)

Ok

This condition implies that all variable profits of domestic firms goes to pay for the fixed cost

(fF). Given that this cost is measured in labor units, this constitutes an additional source of labor

demand.

5. COUNTERFACTUAL EXERCISES

The empirical goal of this paper is to estimate the relative "importance" of the three potential
advantage channels that foreign multinationals may have relative to domestic firms in the man-

ufacturing sector. Each channel is represented in the theoretical model by a specific parameter.

%There is only direct labor demand since this sector does not use intermediate inputs.
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First, contracting frictions are represented by the parameter A;‘. By allowing international trade
in inputs, firms are not constrained to local contract enforcement institutions since these can be
avoided by importing relationship-specific inputs®. Since this is a prerogative of both domestic
and foreign firms, to allow for the possibility of a contracting frictions channel, I let the parameter
to vary by HQ country (A;.‘h), although this was not explicitly modeled. Second, international
trade costs are represented by {T]’.‘O, Tgl-} and {yju, yni}. Since the parameters in the first group (the
traditional trade costs) are indexed by the place in which production takes place (the SOE), foreign
and domestic firms sourcing from the same country necessarily face the same wedge. On the
contrary, communication parameters are indexed by the HQ country, which allows for differences
between domestic and foreign firms. Hence, this is the set of parameters that embody the geo-
graphical channel, which can exist in sourcing () and in marketing (y;;). Finally, any other source
of advantage unrelated to geography or contracting frictions (such as technology) is represented
by the productivity parameter (pﬁ.

To isolate and compare the quantitative effects of these three channels, I follow the exact-hat
algebra approach of Dekle et al. (2008) to estimating counterfactual equilibria. This method has the
advantage of reducing the amount of parameters that need to be estimated /calibrated by focusing
only on those that are relevant to the exercise at hand. This approach has been extensively used in
the literature to conduct counterfactual exercises in which the size of the shock (defined percent
change) is chosen by the researcher, such as "a 10% reduction in trade costs." One reason to frame
counterfactual exercises this way is that the objects that are being shocked are unobservable. This
paper is different because the size of a shock is implicitly defined as the percent change that "turns
off' of a specific channel, which requires knowledge of its current size. For example, "turning
off the productivity channel" means calculating an equilibrium in which (p’;l becomes (p’é for all
foreign firms. Whether this is a 10% or 50% reduction in (plfZ hinges on the size of ¢/ (p;‘z. Given
that none of the three parameters are directly observable, I need to devise a strategy to back out
these relative sizes using observable empirical moments. In the next sections, I go over the details
of each counterfactual exercise. I follow the convention in the literature of using £ to represent x;/,
where x and x’ are the initial and final values of variable x, respectively. I use colors to highlight

the shocks to the contracting, geography and productivity channels, and the empirical moments.

%This is true as long as the relevant contract enforcement institutions are those of the exporter’s. The argument behind
this is elaborated in section 3.5.2.
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5.1 Shocks

The three channels discussed above imply three different shocks to the equilibrium equations.
I isolate each channel by shocking one parameter at the time and solving the model to obtain
its corresponding counterfactual equilibrium. I can gauge the channels’ relative "importance" by
choosing an outcome (say, the change in real GDP) and comparing its value with respect to the

case when all parameters are shocked simultaneously. The shocks are:

1. Contracting frictions: if foreign affiliates faced the same contracting frictions than domestic
firms when sourcing inputs:
k k k
Ajh — Ajo' Vh € 9,

2. Geography: if foreign affiliates faced the same communication frictions than domestic firms

when...

(a) ...sourcing inputs:

Yin = vjo, Vh eIy

(b) ...marketing their products:
Yhi = yoi,  Vh € Uy

3. Productivity: if foreign affiliates had the same productivity as domestic firms:

(Pk
@II;EU_:_)QOS, VhE%k
h

where J' is the subset of countries that have plants in the SOE. Note that in the case of the
productivity shock, I cannot separately identify the "pure" productivity that foreign firms bring
from home ((p’;l) from the efficiency loss from producing in a different country, represented by
17;‘1. Therefore, this counterfactual exercise is defined in terms of their ratio ((p’;z), which can be

interpreted as the "effective” productivity that foreign firms have when operating in the SOE.

5.2 Equilibrium in relative changes

In this section, I show the equations that determine the equilibrium in relative changes (hats) when

all shocks happen simultaneously. The exercises with single shocks are special cases in which the
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other shocks are set to be equal to one.

5.2.1 Changes in manufacturing unit costs

Unit costs for manufacturing goods are shown in equation 9. Their change is determined by the

following four equations:

Os
—~ \ak /5 k= k7 k = sk -6 sk
@) T (PR RN Py = ) (@0) ™+ )k ()
Ch - ~k L j#0
Pn i 1
~ . —~ ~i —o, | *
Py = o P = | @orl,) ™ + ) (AL )
L j#0

These equations illustrate how the three channels affect different components of unit costs, which
is what allows me to separately identify them (see section 5.3). The first difference is between
productivity and the frictions: the former affects unit costs directly, while the other two do so
via the input price indices, which in turn reflect firms’ intensive margin expenditure decisions,
as shown in equations 21 and 29. This implies that while expenditure shares have information
on contracting and communication frictions, they are not informative regarding differences in
productivity®. The second difference is between contracting and communication frictions: the
former affect all sourcing countries, including the SOE, but are only relevant for relationship-

specific inputs, while the latter affects both types of inputs, but only foreign source countries.

5.2.2 Changes in consumer price indices

CPIs for manufacturing goods are shown in equations 33 and 34, while for non-manufacturing

goods are shown in equations 8 and 18. Their change is determined by the following two equations:

1
k,f k,f o\ 1 Tor
p I DK
I’3k _ [\uu Nk(fﬂ()l_ak " R/m (Ak)l_gk n [M[u
0 = || [Nolo rr | \n £k
-0 hz0 \ 0 -0

3The theoretical literature on multinational firms’ global sourcing decisions has shown that differences in productivity
are reflected in the set of countries firm’s source from (for example, see Antras et al. (2017) and Antras et al. (2022)).
Nonetheless, given that all these models (as well as this one) rely on Fréchet distributional assumptions to obtain closed-
form expressions for the expenditure shares, even if the set of countries a firm sources from depends on its productivity,
the relative share between two source countries does not, conditional on being included in the sourcing set. This implies
that ignoring the extensive margin should not be a source of bias for the measured shocks, given that all the expressions
identifying these parameters are functions of these ratios (see proposition 7).
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where R;I( - represent domestic final sales of manufacturing industry k (and HQ country
h) and non-manufacturing tradable sector T, respectively; [P and /M P| represent imports in

the same sectors; and £ (/, and £ ") represent aggregate final expenditure on these sectors.

5.2.3 Changes in the labor market equilibrium

The change in the labor market equilibrium can be obtained from equations 36-35. However, first I
need to address the issue mentioned in footnote 32: the labor market clearing condition in relative
changes requires that "value added weights" are assigned to the changes in labor demands if I am
to follow standard national accounting practices. However, this would leave out the indirect labor
demands since they are not part of value added, but of intermediate consumption. In a model
with multiple sectors and input-output linkages, these indirect flows show up in the value added
of upstream industries. Instead, this model features a competitive fringe of suppliers, which does
not have an obvious mapping into actual industries. To solve this model-data mapping issue, I

make the following assumptions:

Assumption 7. For the sake of the counterfactual exercises, expenditures on standardized and relationship-
specific inputs are distributed among all tradable industries based on observable input-output linkages (A"

kk’
rh
and /\kk,).

Assumption 8. Foreign affiliates only produce final goods. Thus, all domestic intermediate inputs are

produced by domestic firms.

The first assumption allows me to split the total change in indirect labor demand of any industry
k among its upstream industries by combining information from publicly available input-output
tables (at the industry-pair level) with that from plant-level data to construct separate input-output
tables for standardized and relationship-specific inputs, respectively®. The second assumption
is necessary because the available data does not have enough information to determine which
portion of manufacturing intermediate inputs are sold by foreign affiliates. I get rid of this

problem by simply assuming that only domestic firms sell to other industries. The derivation of

3 Assumption 7 is ad-hoc change that is invoked to facilitate the mapping from model to data in the context of
counterfactual exercises. It is not a proper modification of the model: unit costs are still a function of just two input
price indices.
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the labor market clearing condition in relative change requires some adjustments to the equilibrium

equations that I leave for the appendix. The following proposition summarizes the result:

Proposition 6 (Labor market clearing condition in relative changes)

VAL
Rk RT

where VAL, VAL and VA are the value added of domestic manufacturing industry k, non-manufacturing

The labor market clearing condition in relative changes is:
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tradable sector T and non-tradable sector N, respectively, E is the SOE’s Gross National Product, and V\//I"
is the wage bill of foreign manufacturing industry k. The relative change in revenue reflects the change in

sales to final consumers and, in the case of domestic industries, also sales to downstream manufacturing
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where R;H’ and Rﬁl are the sales of final goods to market i and total sales of firms in industry k and HQ
in country h, while EXP is total exports of domestic firms; R(/H) //"1/ and R!)(; /h are the domestic sales of
standardized and relationship-specific inputs from industry k to firms in industry k' and HQ in country
h; R , EXP[, R 1;//\1 and RT ’//\I represent domestic sales of final goods, total exports, domestic sales of
standardized inputs, and domestic sales of reldtionship—speczﬁc inputs of non-manufacturing tradable sector
goods to firms in industry k" with HQ in country h; R " and R} are the domestic and total sales of

,\

non-tradable services to final consumers; and ,R(“) . are the domestic sales of non-tradable services to firms

in industry k" with HQ in country h. The relative change in expenditure shares for standardized and
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relationship-specific inputs, respectively, are:
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Finally, the changes in aggregate expenditure and in the number of domestic firms are:
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I use GNP instead of GDP because foreign affiliates” profits (which are part of value added,
and thus, of GDP) are sent to their home countries by assumption. In contrast, since all domestic
firms’ profits are used to pay for entry costs according to the ZPC (equation 39), and entry costs

require hiring labor, the full value added of domestic firms ends up in workers” pockets.

5.2.4 Welfare

I will use the change in real expenditure as the yardstick to compare the different counterfactual

scenarios. From consumer optimization, this is equal to:

Eo
ST SN T (B0 P
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5.3 Identification

To compute the counterfactual exercises, I need to measure the empirical moments, to estimate or
calibrate the parameters, and identify the shocks from the equations in last section. In this section

I explain how this is done.

5.3.1 Empirical moments
The counterfactual exercises require three types of moments: expenditure shares (for inputs and

consumption goods), revenue shares, and aggregate shares in GNP.

Expenditure shares. To compute the change in input price indices, I need to measure the coun-
try expenditure shares for standardized and relationship-specific inputs, for both domestic- and

foreign-owned firms (\/\//1) For each HQ country and input type type, I observe the share of
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expenditures that comes from the domestic market in the Economic Census data, and the share
of imports that come from each country in the customs data. After re-scaling the latter using the
former, I get the complete vectors of shares.

To compute the change in consumer price indices of manufacturing industries, I need the share
in aggregate final expenditure of domestic firms’ (Rf\;(’,f), foreign affiliates’ (R;\;;r), and imported
goods (IMP}). Domestic purchases and imports by industry are directly observable in official
input-output tables. I split the former between domestic- and foreign-owned firms by combining
information from the input-output table with that of the Economic Census, together with assump-
tion 8%. For the non-manufacturing tradable sector, domestic purchases by final consumers (Rl»[,‘(’,f)

and imports (/M P]) by industry are directly observable in official input-output tables.

Revenue shares. To compute the change in revenues for manufacturing industries, I need to
observe two sets of revenue shares: sales to final consumers and sales of intermediate inputs. For
the first set, I need to disaggregate final sales by destination market and by HQ country (R ;”r) For
each HQ country, I observe total domestic sales in the economic census, and disaggregated exports
by market in the customs data. I isolate the part of total domestic sales that corresponds to final
consumer goods following the same strategy from footnote39. I use the exports share in revenue
from Census to re-scale the shares from customs to get the complete vector of shares of final goods
in total revenue. For non-manufacturing sectors, domestic final sales (R'T,[;f and R;T;)/f) and total
exports (2 ;4o Z)-I.’f) are directly observable in the input-output tables.

For the second set, I need to disaggregate the total intermediate sales among downstream
industries k” and between input types (the latter only for tradable sectors). To do so, I used the
auxiliary census dataset with information on input purchases at the product level for a subset of

plants, which was described in section 2.1.1%. This rich information allowed me to construct a

% Let the domestic sales of intermediate and final goods by domestic firms be x and y, respectively, and the sales by
foreign firms (which by assumption only sell to final consumers) be a. I need to distinguish between x and y, but in
the Economic Census I can only observe their sum, b = x + y. Since in the input-output table I observe the industry’s
(domestic and foreign firms together) intermediate, C, and final sales, D, I can back out domestic firms’ intermediate and

final sales using x = (%) (a +b), which implies I\T = [% - (aaTb) (%)] [\;" , where the second ratio is observable

0

in the input-output table. This strategy works as long as the y > 0. If y < 0, I assume that all sales of domestic firms are

. S Ry
intermediate inputs (x = b), thus F—J =0.

#The economic census does not use any international standard system to classify goods. I was only able to exploit
the information in the auxiliary dataset because INEGI shared with me the internal correspondence tables (one for
each Census year) that they use to construct the official input-output tables. These tables assign a 6 digit SCIAN
industry-of-origin to each input (including non-manufacturing ones), which allowed me construct industry-to-industry
transactions. However, to differentiate between standardized and relationship-specific transactions, I also needed to
group inputs according to Rauch’s classification. For this, only the 2009 table was useful, since it was the only one that
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separate input-output matrix for standardized and relationship-specific inputs*'.

GNP shares. Industry-level value added and wage bill are available in the input-output tables. To
disaggregate them by HQ country, I use the HQ country shares in the industry totals (for instance,
VALY, VA;‘; ), which can be calculated with data from the Economic Census. For the denominator

of these shares, I use aggregate expenditure (L) from the input-output tables.

5.3.2 Parameter calibration

The counterfactual exercises require technology parameters (the a’s), trade elasticities for inputs
(the 0’s), and demand elasticities for final goods (the ¢’s). In addition, to calculate the counterfac-

tual change in real GND, I also need to know the preferences parameters (the ’s).

Technology parameters. To calibrate the technology parameters, I rely on the Cobb-Douglas
production function, which implies that, in equilibrium, inputs’ shares in total cost are equal to
their respective production function exponents. Hence, for each industry k, I calibrated the the

technology parameters according to the following formulas:

C W ak:(ICZ’k)( IC§ )
NEWeric, 0 \ICk | Wi+ G
SR R

Wi +ICk "\ ek [\ Wi+ ICk

where Wy is the industry-level aggregate wage bill; I Cy is the industry-level intermediate consump-

tion; IC (’gﬁ and IC ]’i[ are the industry-level intermediate consumption of tradable and non-tradable
goods and services, respectively; and IC ;k and [ Cg,k are the industry-level intermediate consump-
tion of tradable standardized and relationship-specific inputs, respectively. The first four are
directly observable in the Economic Census. The last two were obtained following the strategy

used to disaggregate total intermediate sales between input types.

also assigned a CPC Rev.2 code to each input. Using publicly available correspondence tables to go from CPC to SITC
classification (the one used by Rauch), I was able to classify inputs as standardized or relationship-specific.

4] could have also obtained these matrices for each HQ country with firms in the downstream industry. I did not do
this because the large amount of missing observations, which implies that these tables are less reliable or representative
the more disaggregated they are.

#Since I assume that foreign affiliates and domestic firms use the same technology (allowing for different TFPs), I
pool all firms in an industry when making these calculations.
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Elasticities. I assume that trade in standardized and trade in relationship-specific inputs are
governed by the same trade elasticity, which I make equal to 6 = 4, in line with the main result in
Simonovska and Waugh (2014). For the demand elasticity oy, I rely on the model result that profits
are proportional to total revenue (equation 31). This implies that the elasticity can be calibrated

using the following formula:
_ Ry
R — (We +1Cy)

Ok

where Ry is the industry-level aggregate revenue®.

Preference parameters. To calibrate the preference parameters, I rely on the Cobb-Douglas utility
function, which implies that, in equilibrium, industries” shares in final expenditure are equal to their
respective utility function exponents. Hence, for each industry k, I calibrated the the preference
parameters according to the following formulas:

EK ET EN
_"o _Zo _Co
Pr Eo pr Eo Py Eo

where E’é, El, and E)) are the industry-level aggregate final expenditures, and Ej is the total

aggregated final expenditure, all of which are observed in the input-output tables.

Calibrated values. The following table reports the values for these parameters for each industry:

#] use this same formula to calibrate the demand elasticity of the non-manufacturing sector or, in spite of being a
competitive sector with a representative firms.
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Table 5. Calibrated parameter values by industry.

Industry a;‘ ak ok ag‘\, Br Ok
Food 0.06 037 036 020 0.08 293
Beverages & Tobacco 009 036 036 019 001 212
Textile inputs 0.14 036 029 021 <0.01 451
Non-apparel textiles 0.17 031 031 021 <0.01 4.24
Apparel 023 030 031 017 0.01 4.13
Leather 021 032 032 015 <0.01 4.82
Wood 0.17 035 031 017 <0.01 3.14
Paper 0.10 033 032 025 <0.01 3.53
Printing 015 031 031 023 <0.01 5.98
Petrochemicals 0.02 042 042 014 0.02 452
Chemicals 0.07 037 035 021 0.02 3.65
Plastics & rubber 0.10 034 034 022 001 5.09
Non-metal mineral goods 0.10 034 034 023 <0.01 297
Basic metals 0.04 037 037 022 0.01 375
Metal goods 0.14 034 034 019 0.01 432
Machinery 0.13 034 034 018 0.03 3.99
Electronics 0.11 039 043 0.06 003 8.76
Electric equip. 0.12 038 038 012 0.01 5.08
Transport equip. 0.06 036 039 0.19 0.06 4.06
Furniture 021 031 031 017 <0.01 4.09
Other 0.14 040 039 0.07 0.01 5.56
Non-Mnf tradables 0.02 174
Non-tradables 0.68 1.99

5.3.3 Identification of shocks

In section 5.1, I showed that each counterfactual scenario involves a shock to a specific parameter,
and that in all cases, the shock is defined in terms of the relative value between foreign and
domestic firms. This means that I do not need to identify the parameter levels from the data. It is
enough for me to back out, for each foreign HQ country i # 0, their relative size with respect to

their domestic counterparts. The following proposition summarizes how this is done.
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Proposition 7 (Identification of parameter shocks)
The parameter shocks associated with each counterfactual scenario can be identified using the following

formulas:

1. Contracting frictions:

k o\ O rk /. rk sk 1,8k g_;
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where j* refers to any country with close to "perfect” contract enforcement institutions (uj- ~ 1).

2. Geography (input purchases):
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5.4 Implied shocks

5.4.1 Contracting frictions

To back out contracting frictions using equation 41, many coincidences happen simultaneously:
firms from HQ country h and Mexico must source from j and j* for both standardized and
relationship-specific inputs. This is a requirement that many observations do not satisfy, mostly
because firms source standardized and relationship-specific inputs from different countries. I
worked around this issue by making the following assumptions. First, instead of picking only one
country as j* (that is, with contract enforcement institutions that are strong enough for contracting
frictions not to be present, for both MN and Mexican firms), I used many which are at the top of
the Rule of Law ranking*. Second, I exploited the assumption that the second term in parenthesis

in the formula does not vary by industry:

Or
k /o sk \ O )
Xl X5 Yiol Vico

This means that I can also consider matches for which the ratios for relationship-specific and
standardized inputs come from different industries (but same year and country pair). Third, I
also considered matches between ratios from different years. However, when there was more
than one measurement available, I gave preference to the one from the same year, with the idea
that it is more likely that communication costs are the same across industries than constant in
time. Finally, to increase the chance of finding a measurement based on ratios from the same
year and industry, I pooled all the measures from the three years of data and picked only one
per industry and HQ-source country pair. The result is a highly heterogeneous set of candidate
measures, even for the same industry and country-pair. In some cases, these measures reach very
extreme values, which I interpret as most likely representing noise, as opposed to real differences
in effective contracting frictions. Since there is not an obvious or established set of criteria to
filter the most accurate measures, I devised one. I sequentially applied nine criteria to filter the

competing measures. The first three were the most important, in the sense that they discarded the

#“The source locations for 2018 are, in rank order: Finland, Norway, Switzerland, Austria, New Zealand, Singapore,
Sweden, Denmark, Luxembourg, Netherlands, Hong Kong, Canada, Greenland, Jersey, Iceland, Australia, Liechtenstein,
Gibraltar, United Kingdom, Germany, Andorra, Japan, United States, Ireland, France and Belgium. The lowest location
included, Belgium, was percentile 88.5.
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largest amount of candidates. First, I kept the measures with the best quality match*. Among the
remaining candidates, I kept those "closest" (from either left or right) to one*. The goal was to
avoid selecting extreme values without giving preference to the smallest measures. This second
criterion hopefully reduced the level of noise in measurement, although it is true that, by reducing
variation, this method attenuates the quantitative effect of the contracting frictions channel. Third,
among the remaining values, I preferred the one associated with the j* country with the best
position in Rule of Law ranking, under the idea that the highest the rank, the more closer to the
ideal of a country with perfect contract enforcement institutions.

Table 6 shows summary statistics of the distribution of measured ratios for foreign firms
disaggregated by industry. Overall, foreign firms enjoy advantages with some countries but
disadvantages with others. The last row ("Total") shows a median ratio of one (neither advantage
nor disadvantage). However, this is not one enjoyed across the board: the minimum ratio is 0.10
(domestic firms face only 10% of the contracting friction faced by foreign firms) and a maximum
of 6.16 (some foreign firms face 16% of the contracting friction faced by domestic firms), with a

mean value of 1.05.

4] assigned the matches to three categories: (1) the "best" corresponds to instances in which both types of inputs
were sourced from country j in the same year, (2) the "middle" category corresponds to cases in which there is a match
of either the year (but different industry) or industry (but different year), and (3) the "worst" category corresponds to
matches between different years and industries.

4 ] measured "distance" as the absolute value of the difference between the measure and one. For measures that are
less than one (i.e., domestic firms have an advantage), I first inverted their value to get rid of the bias that the zero lower
bound creates. Before applying this criterion, the ratios A;‘O / A;‘h ranged from 0.01 to 70.91, with a mean of 1.60 and a

median of one. After this step, the values ranged from 0.18 to 6.16, with a mean of 1.05 and a median of one.
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Table 6. Model-implied values for A;.‘O / A;.‘h for foreign firms in Mexico by industry, 2018.

Industry Min pl p5 pl0 p25 median p75 p90 p95 p99 Max | Mean Obs
Food 027 027 0.86 092 1.00 1.00 1.03 117 141 166 1.66 | 1.02 35
Textile inputs 092 092 092 092 092 09 1.00 1.00 1.00 1.00 1.00 | 0.96 2
Non-apparel textiles 091 091 091 09 1.00 1.00 1.00 1.01 1.03 1.03 1.03 | 0.99 13
Apparel 0.84 0.84 088 093 098 100 100 1.11 116 127 127 | 1.00 30
Leather 059 059 059 098 0.99 1.00 1.00 1.01 1.01 101 1.01 | 097 14
Wood 095 095 095 1.00 1.00 1.00 1.01 1.02 394 394 394 | 1.27 11
Paper 0.18 0.18 0.89 091 0.99 1.00 1.00 1.02 1.03 1.18 1.18 | 0.97 27
Printing 0.89 0.89 098 1.00 1.00 1.00 1.02 1.07 117 120 1.20 | 1.02 25
Chemicals 071 072 091 095 1.00 1.00 1.00 116 127 196 253 | 1.04 120
Plastics & rubber 0.53 0.63 086 093 1.00 1.00 1.00 1.10 295 457 487 | 1.15 136
Non-metal mineral goods 0.74 0.74 096 099 100 100 1.04 118 120 148 148 | 1.03 33
Basic metals 034 034 074 092 1.00 1.00 1.00 1.18 142 249 249 | 1.04 61
Metal goods 051 051 0.68 0.85 1.00 1.00 1.01 1.09 125 170 1.70 | 1.00 95
Machinery 043 074 092 093 1.00 1.00 1.01 1.11 129 280 599 | 1.09 102
Electronics 058 0.63 0.78 0.92 1.00 1.00 1.00 1.09 160 293 616 | 1.09 114
Electric equip. 043 043 0.82 0.89 1.00 1.00 1.01 1.06 114 198 198 | 1.00 87
Transport equip. 047 071 0.86 097 1.00 1.00 1.00 110 1.19 246 437 | 1.05 229
Furniture 0.10 0.10 040 076 099 100 1.00 141 1.84 212 212 | 1.03 33
Other 0.33 033 064 091 099 100 1.00 1.16 138 4.05 405 | 1.05 72
Total 0.10 053 0.85 093 1.00 1.00 1.00 110 127 295 616 | 1.05 1,239

Notes: The column "Obs" counts the number of ratios identified in each industry, not the total number of observations in the data. "Beverages and
Tobacco" is omitted because there were no observations. "Petrochemicals” is omitted because it is an industry where there are still restrictions in

place for foreign direct investment.

5.4.2 Communication frictions

Given that inward communication costs affect imports of both types of inputs, they can be identified
using expenditure shares of both types separately, i.e., we no longer need firms to source both
types from the same country j. Instead, the requirement is for a group of firms to source their
standardized inputs domestically in addition to import them from j, and for domestic-owned
firms to also buy from both locations (see equation 42). Unfortunately, given that firms source their
standardized inputs from different countries than they do their relationship-specific ones, Ineed to
also use equation 43 if am to identify the ratio for a country from which standardized inputs are not

imported. The downside of using the second equation is that it requires to control for contracting
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frictions differences, many of which were measured based on the additional assumptions described
previously. Unlike contracting frictions, the goal is to have one measure per HQ-source country
pair common to all industries in a given year. Just like with contracting frictions, the measures are
very heterogeneous and encompass a large range of values. Therefore, I applied the same strategy
of choosing the value closest to one to filter out extreme values?.

Table 7 shows summary statistics of the distribution of ratios of inward communication cost
between domestic and foreign firms disaggregated by industries*®. Overall, foreign firms enjoy
advantages with some countries but disadvantages with others. The last row ("Total") shows a
median ratio of one (neither advantage nor disadvantage) and extreme values that mirror each
other: a minimum of 0.16 means domestic firms facing only 16% of the communication costs faced
by domestic firms, while a maximum of 6.17 means the exact same difference favoring foreign

firms.

4] measured "distance" in the same way as I did with contracting frictions (see footnote 46). Before applying this
criterion, the ratios yjo/yj; ranged from 0.09 to 9.33, with a mean of 1.22 and a median of 1.02. After this step, the
values ranged from 0.16 to 6.17, with a mean of 1.06 and a median of 0.99.

4] exclude domestic purchases given that they are normalized to one for all firms.
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Table 7. Model-implied values for y;o/y;i for foreign firms in Mexico by industry, 2018.

Industry Min pl p5 pl0 p25 median p75 p90 p95 p99 Max | Mean Obs
Food 090 090 092 095 098 1.00 1.01 1.07 110 121 121 | 1.00 34
Textile inputs 099 099 099 099 0.99 0.99 099 099 099 099 099 | 0.99 1
Non-apparel textiles 090 090 090 097 098 099 101 1.01 108 1.08 1.08 | 0.99 15
Apparel 090 090 092 094 097 099 100 1.01 101 1.08 1.08 | 0.99 30
Leather 093 093 093 098 099 099 100 1.01 1.08 1.08 1.08 | 1.00 13
Wood 090 090 090 093 098 100 101 1.01 110 1.10 1.10 | 0.99 13
Paper 090 090 092 093 098 1.00 1.01 1.01 1.08 1.10 1.10 | 0.99 27
Printing 090 090 092 093 098 1.00 1.01 1.01 1.08 121 121 | 1.00 27
Chemicals 040 066 078 092 097 1.00 1.08 140 208 594 617 | 1.21 115
Plastics & rubber 038 049 066 086 095 100 105 1.18 136 208 219 | 1.01 129
Non-metal mineral goods 090 090 092 095 097 099 101 1.07 110 121 121 | 1.00 37
Basic metals 038 038 076 090 097 100 101 110 123 289 289 | 1.03 63
Metal goods 057 057 083 093 097 1.00 1.05 1.12 128 2.08 2.08 | 1.02 94
Machinery 018 028 0.60 0.84 096 0.99 1.01 1.09 122 144 149 | 097 100
Electronics 016 043 061 078 0.95 1.00 1.03 116 132 1.83 253 | 1.00 106
Electric equip. 020 020 061 090 097 1.00 1.02 110 136 202 202 | 1.01 85
Transport equip. 018 029 043 0.60 0.90 1.00 1.07 137 149 341 397 | 1.02 221
Furniture 090 09 093 095 097 099 100 1.01 107 1.10 1.10 | 0.99 43
Other 077 077 092 094 097 100 104 1.08 111 1.30 130 | 1.01 69
Total 016 038 0.66 0.89 097 1.00 1.03 113 136 208 617 | 1.02 1,222

Notes: The column "Obs" counts the number of ratios identified in each industry, not the total number of observations in the data. "Beverages and

Tobacco" is omitted because there were no observations. "Petrochemicals” is omitted because it is an industry where there are still restrictions in

place for foreign direct investment.

Outward communication costs are more straightforward to identify, and they only require firms

to export and sell domestically, and for domestic-owned firms to do so as well, as in equation 44.

Table 8 shows summary statistics of the distribution of ratios of outward communication cost

between domestic and foreign firms disaggregated by industry*. In this case, it is more clear that

foreign firms may enjoy an advantage over domestic firms when selling to foreign markets. The

last row ("Total") shows a median ratio of 1.47 and a mean ratio of 1.97, which means that Mexican

firms face marketing costs that are almost 50% higher than that of foreign multinationals at the

median market.

#] exclude domestic sales given that they are normalized to one for all firms.
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Table 8. Model-implied values for y(’)‘i / ylgi for foreign firms in Mexico by HQ country, 2018.

Industry Min pl p5 pl0 p25 median p75 p90 p95 p99 Max ‘ Mean Obs
Food 017 017 017 037 060 071 134 144 179 179 179 | 087 13
Textile inputs 1.08 1.08 1.08 108 1.08 108 108 1.08 1.08 108 1.08 | 1.08 1
Non-apparel textiles 173 173 173 173 173 173 173 173 173 173 173 | 173 1
Apparel 0.80 0.80 080 098 131 171 195 277 352 352 352 | 1.76 10
Leather 251 251 251 251 251 251 251 251 251 251 251 | 251 1
Wood 3.62 3.62 362 3.62 3.62 3.62 362 362 362 3.62 362 | 3.62 1
Paper 077 077 077 077 145 229 430 612 612 612 612 | 287 4
Printing 198 198 198 198 198 198 198 198 198 198 198 | 1.98 1
Chemicals 030 042 063 075 122 172 267 390 591 657 1070 | 216 101
Plastics & rubber 046 046 068 080 116 142 198 244 314 510 510 | 1.60 80
Non-metal mineral goods 242 242 242 242 242 242 242 242 242 242 242 | 242 1
Basic metals 014 014 014 058 132 149 194 248 382 382 382 | 1.64 13
Metal goods 043 043 063 087 128 1.69 246 642 10.61 10.89 10.89 | 2.66 37
Machinery 034 034 039 044 050 077 129 186 210 2.83 283 | 098 45
Electronics 059 059 059 071 098 120 146 190 210 228 228 | 127 33
Electric equip. 035 035 041 052 080 124 164 274 338 550 550 | 151 32
Transport equip. 0.09 0.09 031 047 104 169 3.09 618 976 1481 1581 | 274 110
Furniture 294 294 294 294 294 294 294 294 294 294 294 | 294 1
Other 086 0.86 086 095 136 155 233 298 355 355 355 | 1.83 17
Total 0.09 027 045 062 096 147 214 367 535 1070 1581 | 1.97 502

Notes: The column "Obs" counts the number of ratios identified in each industry, not the total number of observations in the data. "Beverages and
Tobacco" is omitted because there were no observations. "Petrochemicals” is omitted because it is an industry where there are still restrictions in place

for foreign direct investment.

5.4.3 Productivity differences

In proposition 7 I showed two ways to isolate productivity differences from the other two channels.
In principle, it should not matter which equation I use given that they are equivalent, but the
data limitations detailed in sections 5.4.1 and 5.4.2 mean that equation 46 is preferable in terms of
increasing the number of usable observations. Table 9 shows summary statistics of the distribution
of the ratio of inferred productivity, disaggregated by industry. With a median of 0.60 and mean
of 0.62, foreign firms have an advantage in productivity in most industries. Another salient
feature is that the industries with the largest presence of foreign firms (transportation equipment,

electronics, and electric equipment) are not the ones with the largest gaps in productivity. On the

58



contrary, while foreign firms in these industries are between 9% and 13% more productive than
their domestic peers at the median, in other industries, such as "food" and "beverages and tobacco",

the gap is around 1000%.

Table 9. Estimates of ¢f/ ((Plﬁ / n’,;) for foreign firms in Mexico by industry, 2018.

Industry Min pl p5 pl0 p25 median p75 p90 p9 p99 Max | Mean Obs
Food 0.04 004 004 007 0.08 0.11 022 027 111 111 1.11 | 021 11
Beverages & Tobacco 0.01 001 001 001 001 005 073 250 250 250 250 | 0.56 6
Textile inputs 025 025 025 025 028 037 045 046 046 046 046 | 0.36 6
Non-apparel textiles 022 022 022 022 022 0.23 025 025 025 025 025 | 023 2
Apparel 023 023 023 023 029 035 063 091 091 091 091 | 046 4
Leather 034 034 034 034 044 057 064 068 068 068 0.68 | 0.53 5
Wood 0.05 005 005 005 0.05 017 024 024 024 024 024 | 0.16 3
Paper 021 021 021 021 029 039 059 095 095 095 095 | 0.46 8
Printing 054 054 054 054 054 062 078 088 088 088 088 | 0.66 4
Chemicals 034 034 034 046 053 063 096 111 128 128 128 | 0.74 15
Plastics & rubber 047 047 047 056 059 065 071 099 113 113 113 | 0.70 18
Non-metal mineral goods 0.10 0.10 0.10 0.10 015 018 025 026 026 026 026 | 0.19 6
Basic metals 033 033 033 065 066 0.81 1.08 1.13 2.04 204 204 | 090 11
Metal goods 016 016 016 024 026 029 035 042 060 060 0.60 | 0.32 15
Machinery 036 036 036 038 041 056 0.89 1.00 1.60 1.60 1.60 | 0.67 15
Electronics 075 075 075 080 081 088 095 113 124 124 124 | 092 13
Electric equip. 0.65 065 065 067 083 092 106 116 116 116 116 | 092 10
Transport equip. 039 039 039 061 073 088 111 151 156 156 156 | 094 17
Furniture 034 034 034 034 034 036 037 037 037 037 037 | 036 3
Other 033 033 033 033 038 047 050 1.02 1.02 1.02 1.02 | 0.51 9
Total 0.01 001 010 019 034 060 088 108 116 204 250 | 063 181

Note: The column "Obs" counts the number of ratios identified in each industry, not the total number of observations in the data. "Petrochemicals"

is omitted because it is an industry where there are still restrictions in place for foreign direct investment.

5.5 Results

In this section I present the quantitative results of the counterfactual exercises. For each scenario,
I go over three things: the change in real expenditure per capita, the change in unit costs, and the

reallocation of value added and employment across manufacturing industries.
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5.5.1 Benchmark scenario: joint shocks

The benchmark scenario is one where I ask: what if foreign affiliates were identical to domestic
firms? To implement this scenario I shock all parameters simultaneously. Its implementation is
the least data-intensive since many of the expressions in proposition 7 cancel each other to deliver
simplified expression for the counterfactual equations. For example, the counterfactual change in

prices, which reflects all shocks except for that to marketing communication costs, is:

Pk,f/N/\ k k _alg _é 1_Uk
~\1-0k _ 200 0 —~ \q;ta sk (= —0s sk 05 vk (= \~6r k| o
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R IN}
This equation does not depend on the calibrated shocks, since they cancelled each other. This
means that these results do not rely on any of the assumptions used when calibrating them. I find
that the effect of the joint shocks is a 2.7 percent reduction in real expenditure (welfare).

The role of foreign firms in the Mexican economy drops considerably, as part A in figure 6
shows. This has an uneven effect on the industrial structure of Mexico’s manufacturing sector,

which is shown in part B.

Figure 6. All shocks: industrial adjustment in the manufacturing sector.
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Three changes are salient. First, despite a large loss in foreign firms’ productivity, their small

initial share in the industry and a sizeable entry of domestic firms (22 percent) leads to a modest



reduction in the food industry’s share of manufacturing value added. Second, a modest increase
in foreign firm’s prices (10 and 13 percent at the median and mean, respectively) in transportation
equipment manufacturing leads to an reduction of this industry’s share in the manufacturing
sector’s GDP of 14 percentage points. Third, another modest increase in foreign firm’s prices (12
and 8 percent at the median and mean, respectively) in the manufacturing of electronics leads to an
increase of this industry’s share in the manufacturing sector’s GDP by 24 percentage points. The
reason behind the different effect of similar price increases in these two industries is explained
by their different demand elasticities (8.76 for electronics and 1.29 for transportation equipment).
This implies that a similar increase in foreign prices lead to much higher profits for the incumbent
domestic firms in the electronics industry. In fact, while costs of Mexican firms drop by 8 percent
in both industries in the new equilibrium, their effect on sales (conditional on market size) is 29
percent in the transportation equipment industry, but a staggering 97 percent in electronics. In
the long run, this large increase in domestic competitiveness in the electronics industry results in

massive entry of new domestic firms (1445 percent).

5.5.2 CF1: shock to contracting frictions

In general, bringing foreign firms’ contracting frictions to that of domestic firms actually decreases
unit costs (at the mean and median). Given this, it is not surprising that when only contracting
frictions are changed, real GDP increases by 9.7 percent. However, real expenditure is predicted
to fall by 0.18 percent. Why would the economy contract if foreign firms’ prices decrease? This is
general equilibrium effect of the assumption that foreign firms send their all their profits to their
home countries: 70 percent of foreign firms’ value added are profits, which by assumption are sent
abroad. Therefore, the increase in foreign share in the manufacturing sector leads to a reduction in
labor demand. In this scenario, foreign firms’ share in their respective industries” GDP increases
in almost every industry, in particular printing, in which it goes from 13 to 89 percent (Panel A of
figure 7). This explosive increase of foreign share is the result of (1) a large elasticity of demand
(5.98), which takes a 6 percent reduction in prices and transforms it into a 36 percent increase
in revenue (conditional on market size), and (2) important forward linkages, which implies that
despite a 86 percent reduction in final sales, total sales go up by 27 percent>. Despite foreign firms

widespread expansion, in this scenario the industrial structure of Mexico’s manufacturing sector

S0 A similar overcompensating input-output effect, although of lower magnitude, is found in the leather, food, electric
and wood industries.
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does not change much. This is because this increase is at the expense of domestic firms: Mexican
firms exit all industries but four (food, leather products, non-metal mineral products, machinery
and equipment, and electric equipment). Hence, Mexico’s manufacturing sector becomes more

dependent on foreign firms. Finally,

Figure 7. Contracting frictions shock: industrial adjustment in the manufacturing sector.

A. Foreign share in industry GDP B. Industry share in manufacturing GDP
Electronics Electronics m—
Transport eq Transport eq
Other Other
Plastics & rubber Plastics & rubber
Machinery & eq Machinery & e( m—
Electrical app m—— Electrical app s
Chemicals ) Chemicals .
Metal prods m—— Metal prods
Basic metals m— Basic metals m—
Mineral prods — == (ld Mineral prods s == (Old
Furnituret m— New Furniture+ mm New
Paper m— Paper pmm
Appare! m— Apparel mm
Food e Food
Leather & furs p— Leather & furs m
Textile inputs & finishing — Textile inputs & finishing m
Textiles mmm— Textiles a
Printing Printing
Beverages & tobacCo Beverages & t0bacCo mmm—
Wood s Wood m
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 0 2 4 6 8 10 12 14 16 18 20 22 24
% of industry value added % of manufacturing value added

5.5.3 CF2: shock to communication costs

Similarly to the previous scenario, bringing foreign firms’ communication costs to that of domestic
firms decreases unit costs (at the mean and median). Given this, when only communication costs
are changed, real GDP increases by 4.9 percent. However, real expenditure is predicted to fall
by 0.17 percent. The difference is due to profits being sent abroad by foreign firms. Although
crowding-out of domestic firms is not found across all industries as before, it is still present in the

printing industry, for the same reasons as in scenario 0.

62



Figure 8. Communication costs shock (total): industrial adjustment in the manufacturing sector.
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5.5.4 Shock to productivities
Given the small aggregate effect of the other two channels, it is expected that most of the effect found

in the benchmark scenario was driven by differences in productivity. Indeed, real expenditure is

predicted to fall by 2.2 percent. Clearly, this accounts for most of the joint effect in scenario 0.

Figure 9. Productivity shock (total): industrial adjustment in the manufacturing sector.
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6. CONCLUSION

How are foreign firms able to thrive in sectors where local firms cannot despite facing the same
country fundamentals? While the "off-the-shelf" answer is to always explain these patterns in terms
of exogenous differences in productivity, in this paper I show that, at least in the case of Mexico,
there are other channels that also benefit foreign firms and that are not related to productivity. I
want to conclude the paper going over the areas that I consider have potential for future research
and a comment regarding policy implications.

The first candidate for improvement is related to the data issues that were detailed in section
2.1.4: the lack of a standardized product classification system forced me to rely on assumptions
to back out some of the empirical moments of the data, which reduces the level of confidence in
the results obtained with them. Applying this approach to a different country, or getting INEGI
to fix the issue, would constitute progress in this regard. Second, while the nature of the question
asked in this paper required working with a multisector model, the theoretical results regarding
the modelling of contracting friction do not rely on this. Therefore, they could be applied to more
aggregate models of the global economy. Third, progress could be made by experimenting with
alternative assumptions. For example, this model simplified things by assuming homogeneous
firms within a country and a sector, but it would be interesting to see how results are affected if one
changes the model to account for heterogeneous firms, as in Melitz (2003). Another example is the
assumption that all firms in the same industry use the same technology, which could be relaxed
to allow for multiple techniques per industry and their optimal choice, as in Boehm and Oberfield
(2020). I leave these extensions for future research.

Finally, a comment about policy. Most papers in the recent literature on contracting frictions
and development typically conclude emphasizing the importance that judicial reform has for
developing countries” development (for instance, see Boehm (2022)). However, asking to improve
a country’s institutions is not only a tall order that may take several years, if not decades, for
progress to be made (Haley (2006), Hammergren (2005), Messitte (2005)), but it also has a circular
flavor if one considers “development” is synonym of “having good institutions”. While agreeing
on the importance of improving the judicial system in the long run, the results from this paper
give some credibility to the idea that a policy of attracting of foreign firms could help ameliorate

the negative effects that weak contract enforcement have in an economy.
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A. DATA APPENDIX

A.1 Comment on data limitation

To conduct most of the empirical work of this paper, I need to have information on the expenditure
shares by country for both standardized and relationship-specific inputs. While the typification
of imported products, which comes from PEME, was conducted without any major issues, the
corresponding exercise for domestic shares, which uses the product-level census dataset, was chal-
lenging. The main reason is that, unlike PEME, the census uses its own ad-hoc system to identify
goods. This system is not only unrelated to any of the standard international systems used, but it is
also inconsistent between different years. At the same time, there are no publications documenting
the changes to it across time. I was able to move forward only because INEGI shared with me
internal correspondence tables, which they use for the construction of the official input-output
tables. The main additional information in these files is the assignment of an industry of origin
for most inputs. Given that INEGI uses the Mexican NAICS classification of industries, this was a
step in the direction of being able to map these products to an international standard classification
system, although a coarse one®. Fortunately, the table for the 2009 census assigned a Central
Product Classification (CPC) revision 2 code, a standard system, to each input. This information
allowed me to group most inputs into the two categories and calculate their domestic vs. imported
expenditure shares. Unfortunately, the tables for 2013 and 2018 do not include that information,
and the lack of consistency across time (or of any document describing the changes from one year
to another), meant that only a small fraction of inputs in the other years could be matched with
those in 2008 and that, among those that did, it is not guaranteed that the code represented the
same good in both years. Given this situation, I chose to apply the 2008 shares on the other years

total amounts to approximate the actual expenditure shares for each type of good.

51There are around 18 thousand different intermediate inputs codes in the census datasets, but there are only 538
six-digit NAICS industries associated with tradable goods in the 2013 revision.
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A. PROOFS FOR SECTION 4 (SOLVING THE MODEL)

Proposition 1 (Revenue shares)
Let input v be produced by a supplier in country j.

1. The supplier’s share of rents is:
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Proof. Suppose the number of intermediate suppliers is finite and equal to 7, and that each one of
them controls a range ¢ = 1/7 of the continuum of inputs. The Shapley value for a supplier v is
equal to its "average" marginal contribution across all possible coalitions of agents. The marginal
contribution to a coalition of n < I suppliers plus the buyer is the increase in revenue from adding

the n + 1 supplier (supplier v).

Revenue with n suppliers. The presence of iceberg frictions imply that for every unit sold in
market 7, plants need to manufacture and ship Tgi)/hi > 1 units. This and equation 6 allow us to

write the global demand function faced by a plant as:
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Defining the plant’s FOB price as pZ = ( 2k ) c’;, we can write the global inverse demand function

or—1
as:

ox—1

a1 %
ph = (@} [uEoeh)™ " + FMAL|"

We can multiply by ¢q Z to express the plant’s total revenue in terms of its relationship-specific input

bundle:

%L -1 o
RE = (¢4F) " [ﬁkEO(Pg)"" +PMA’,;] k

ak—l
k ak D‘f k af ar k “?\f %k 1
P Ay [ LK M 1 M -1 i k
G G ()] oo
h ! s r N

k
Ah

69



Finally, omitting the plant’s industry and home country indices, the total revenue of a coalition
between the buyer and n suppliers is defined as:
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Marginal contribution. If the coalition includes the buyer and n — 1 other suppliers, the marginal
contribution of supplier v is:
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If the coalition does not includes the buyer, then there is no production and no revenue. In this
case, the value of a coalition would have simply been the sum of the outside value of the inputs and,
therefore, the marginal contribution of supplier v would have been its outside value. However,
assumption 1 makes this outside value zero so the marginal contribution will only be positive if
the buyer is in the coalition.

The Shapley value. As was defined in section 3.7.2, the Shapley value has an intuitive interpre-
tation: it is the average marginal contribution of each player across all coalitions. Since for any
coalition size, the marginal contribution of a player may depend on the "order" in which the player
is added, this average must take into account all possible orders.

In our model there are 7 suppliers and one buyer ("player 0"), numbered 0,1,2,---,7. Let
g represent one particular sequence of these 7 + 1 players. g can be thought of a function that
assigns a position n to each player i:

g:{0,1,---, 7}y —={0,1,---, 1}
8() =n
Denote by z; the set of players in sequence ¢ that were added before player v. Under this notation,

v(zg) is the value of the coalition before player v joined, while v (zg U v) is the value after v joined.

Given that there are (I + 1)! possible sequences (permutations) of players, the Shapley value for

player v is: )
Sy = T+ SZG [v (zz, U v) - v(zg)]

This expression is directly connected to the definition, but it is more useful to rewrite it in terms
of all possible positions of player v. To do so, first note that if we fix player v in some position 7,
there will be 1 positions to fill (n positions to fill before and 7 — n positions after) with 7 players.
Hence, the total number of possible sequences where player v is in position n is !

Second, note that player v’s marginal contribution depends on whether the buyer is in the
coalition or not. Hence, we need to calculate the probability that player 0 is already in the coalition,
conditional on player v’s position in the coalition (n). If we fix player 0 in some position n’ # n,
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there are (I — 1)! possible sequences where players v and 0 are in positions n and n’, respectively.
Given that there are n positions in the coalition before v’s is added (positions 0,1, --- ,n — 1), the

n-1 _
probability that the buyer was already in the coalition is "':‘}(!] o ”([[‘!1)! =z

Putting all these pieces together, we can rewrite the Shapley value as®2:

I
5, = ﬁ;m) (%) ARy(:e)

I
1
=—— Y n-AR,(n;¢)
(I+1)I;

1/e
= (ﬁ) Z(ns) -A
n=1

where in the last step, 7 was replaced by 1/¢.

af pg af pg

n—1 k n-1 k
k | Pr k| Pr
Zg.mipr +€.mvpr) — (nglpr) . € (48)

i=1

Approximation to the Shapley value. I will approximate equation 48 using a linear McLaurin
expansion, where S, is defined as a function of variable mVF’]f:

k
Xy Pk -1

1/¢ n—-1 ok
(%) Z(ne)(Ze-mipf) - €
n=1

i=1

k
S, ~ [(arfk)AmVp]’( <€
Pr

Asymptotic Shapley value. The final step is to divide both sides by ¢ and take limits as the
number of suppliers  — oo (which implies that ¢ — 0). The outside summation with respect
to n, going from 1 to 1/¢ converges to an integral with respect to x = n¢, going from 0 to 1, with

Pk

. k
11 converges to an integral of m(v)fr, where

k
dx = ¢ 5. The inside summation from ¢ - m‘f "toec-m
v goes from 0 to x5

S [ (ak | [ 1 X k alrf’fk_l
S() = tim [ 22) = [ [ZL5) Am()?* o [ moyrav] " ax
>0\ & | pilf ] 0 0
: b
M Ak ) 1 1 v
= (arfk)Am(v)p]; / x(x/ m(v)plrcdv) " dx
[\ pr 11Jo 0
i k
= (arfk)Am(v)p}'( / x 7 dx (/ m(v)p];dv) "
L\ Pr i 0 0
—_—
PIV( M“]r(PkM_P,;
afp+pr ' '

52Note that the summation only need to start at # = 1 since when player v is the first in the coalition (position 0), its

marginal contribution must be zero since necessarily the buyer hasn’t been added yet: v (zg U v) = v(zg) =0.

53Atn:1,x:e—>0,andatn:%,x:§:1.
%(n—1)intermsof xis (n — 1)e = (neg) — ¢ — x.
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k
= ( aypi ).(m(v))pr.R

~—— a’r‘pk+pr Mr

eq. 47

The buyer’s asymptotic Shapley value is the residual from subtracting the sum of suppliers’ Shapley
values from total revenue:

1 k
sb:R_/ SWVZR_(ﬂ).R
0

Of];Pk + Pr
- (p—lr() ‘R
‘Xlr{Pk + Pr

O
Proposition 2 (Equilibrium levels of specifications and of input)
Let input v be produced by a supplier in country j.
1. The optimal level of non-contractible specifications is:
K1TF ok \ o
—Py — JFr ~Pr
b vy = [GERMT L | L s ey o
Cj(V) 1_(1_#j)pr
=rk.
]
2. The optimal level of contractible specifications is:
KT 1-(-p)pk y ToF
k RM_Pr 1-pf 1=3s,(1 =)ok 1Fr ~Pr
mf].(v) = [—a*pkk r Sb(l—#]’)P’f b ”])ir (25)
, ci(v) 1= —p)pr
=Tk
¢
3. The optimal level of input v is:
akp RMP | L= sl ek M|
b = | SRR gt | B 26)
C]' (V) 1-Q1 _#j)Pr

Wi 1-p;
=rk—(1k )"/ (1K ]
=rj=(rt,)(ri,)

Proof. All agents can predict the result of the bargaining, thus when suppliers have to choose how
much to invest in non-contractible specs, they will do so taking into account their post-bargaining
payoff.
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Non-contractible specifications. Let input v be sourced from a supplier in country j. The
supplier’s optimization problem is (I am omitting the superscript k again)>:

max 7(v) = §j(v) = ¢j(V)(L = j)m 1 (v) = i (V)pjme (V)

mn,j(V)
k () 1PF
@y Pk m](v)]
= R —civ)(L — ui)my i(v) —ci(v)ujme i(v
(alr{Pk“‘Plr() [ M, ]( ) ‘U]) n,]( ) ]( )H] c,]( )
Oék k —pk ok _ ok
= (k—pk) RM, e, () ()7 = ¢j0)(1 = paj)im j(v) = cj(v)pjime,j(v)
ay Pkt Py
Solving the FOC, we get:
1 k
k —p5 | 1=k HiPr
k ai’pk RMI’ 7 1—(1—,u')pk
my i(v) = me i(v PP 49
n,j(v) lpr (al;karplr‘) cj(v) ] i(v) (49)

This result translates into the following expression for m;(v):

1-u;
Hj

k —pk | =k _

RM H)er

p’:( o k) | ) (50)
aypx + py Cj(V)

mj(v) = my j(v) Hime (v)M = mi(v) =

Contractible specifications. Knowing the previous result, the buyer’s problem is to pick m.(v)
and f(v) to maximize its payoff:

1
max Ty = Sp —/ fwydv st mw)+f(v)>20,Vv €[0,1]
{me(v), f(v)} 0

Given that the buyer is able to offer a take-it-or-leave-it contract, it will choose the fee f(v) to make
the supplier just indifferent between accepting or rejecting the contract, i.e. the constraint will
bind. The buyer problem becomes:

1
max Ty = Sp +/ n(v)(v)dv
{mc(v)} 0

1
= o, T = Sy + /0 [S(V) —c(W)(A = pj))mu(v) — C(V)#j(v)mc(v)]dv

1
= {mz(ui} my = R — / [c(v)(l — Wjo))ma(v) + c(v)yj(v)mc(v)]dv
me(v 0

af py

! k ok
st. R=A (/ m(v)Pr dv)
0

and equations 49 and 50

%85j(v) depends on m]]f(v), which should be interpreted as the amount of input that effectively contributes to revenue.

Since there are trade costs, for every m(v) that makes it into production, the supplier must ship T]],‘Om(v). Thus, ¢ ;‘ (v)
should be interpreted as the marginal cost of production inclusive of the trade costs.
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Using the expression for the buyer’s share from equation 23, the optimal contractible specifications
bundle for an input sourced from country j is:

1
1=(1-pp)pf ) 1-pF

1
k —pk 1ok _ RN :
oy kaMr ] Sb(l—yj)p’; [1 Sb(l H])pr

MC,j(V) = [ C]'(V) 1—(1- ‘u])p];

We can plug this result back into equation 49 to get:

1
kY T
tipr | 1-pk

1
— ]; Tk k
afpeRM, p_] o 5, 1 HiPH [1 — s — pj)py

my,j(v) = [ ci(v) 1-(1- yj)p'r‘

Finally, We can plug the result back into equation 50 to get:

e o

P 17203 [ R T v o
] - ' b g
i) 1= (1= upy

O

Proposition 3 (Effects of incomplete contracting on the equilibrium levels of relationship-specific
inputs)

1. Contracting frictions (CF) reduce the quality-adjusted equilibrium level of relationship-specific inputs
relative to the perfect contracting (PC) benchmark:

r]ke[o,u = m].CF(v)Sm]PC(v)

2. Non-contractible specifications are relatively more affected by contracting frictions than contractible
ones:
F F P P
mglj (v) < mCC’]. (v) < mng(v) = mcl]c(v)

3. The contracting frictions parameter 1";.‘ decreases with (1) the strength of contract enforcement in the
supplier’s country (u;) and (2) the elasticity of substitution among relationship-specific inputs (C¥).
On the other hand, it increases with (1) the buyer’s technological need for these inputs (ak) and (2)
the elasticity of demand the buyer faces for its products (oy.):

+ —

— R +

ri( &, af )
]' r,a,,Uk,‘u]

4. The contracting frictions parameter 1";‘ converges to one (contracting frictions disappear) as (1) contract
enforcement (u;) becomes perfect, (2) the buyer’s technological need for relationship-specific inputs
(ak) goes to zero, or (3) the elasticity of demand the buyer faces for its products (ox) becomes unit
elastic. On the other hand, it converges to zero (trade collapses) as elasticity of substitution among
relationship-specific inputs (C*) becomes unit elastic

lim ¥ = lim M= 1lim =1, and LimTF=0
1T S ST R AN W a1

[1—517(1—;1;)95 ]

Proof. To abbreviate notation, define [-] T
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Lower bound of F;‘.- Since C'r‘ > 1 and o > 1 by assumption, then:

C]f—l or—1
p];E = €[0,1) and pi= k

7

€1[0,1)

This result and the assumption that af > 0, imply that the buyer’s share in revenue is indeed
between zero and one: .
sp= —— e[0,1] (51)
Ay Pk + Pr

Finally, given that y; € [0, 1], the previous result implies that:

L-s-pppy _ (A=s)(-ppr

. L- (L —ppk 1= (1 - pjpf

The lower bound for 1";‘ can be immediately be determined taking into account the bound of its
components:

1";‘ = (sp) =4
——
>0

1—sp(1 = )pf | .
1= -pppf |

>1

First derivatives and limits of F;.‘ with respect to fundamental parameters.

e Elasticity of substitution among inputs Ck

The derivative of 1";.‘ with respect to C¥ is a function of the following components:

k ATk —
sy Sp - dpy  azppr+py (52)
oré Tk dl] _ (=)= s)l( =)+ sl = pok]
a1 dpf [1- (1 - w)pfP? )
Together, these results imply that 1“;.‘ is increasing in CX:

A5 (TN (o (05 (dse) (75 (L) | (1)

_ = — = e — — |+ | — —_— e > 0 (53)

gk \dpk)\dck dsp | \dpk a1 \apk) [\ &

—_— T —
>0 20 >0 =0

The limits of l";.‘ with respect to the bounds of C¥ are equivalent to those with respect to pk.
These limits are:

lim T*= lim ¥ =0

(-1 pr—0
k
i + Pk 1
lim T = lim I = H k’p — | €[0.5,1]
k—+oo pk—1 1+ aypx [/l]H](‘u] + a’]fpk) Hi
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e Technological intensity a or product demand elasticity oy
The sign of the derivative of Fj.‘ with respect to (afpy) is determined by the sign of the

relationship between the buyer’s share in revenue (s,) and (a¥ px), which is negative:

<0

dry _( s, )

d(akpr)  \d(akpy) sp[1 = sp(1 — 1j)pk]

(1= )y = sopy pk
sp[1 = sp(1 — pj)pk] (akpi + pf)2

(1 - upTf (1 = sppf ]

Given that pf is an increasing function of oy, the derivative of F;.‘ with respect to oy is also
positive. The limits of F;.‘ with respect to the bounds of ak or gy, are:

lim I* = lim T¥ = lim T =1

Dl];—>0 ] or—1 ) pk—>0 ]

k
) 1- (i) 0 - ek
1+ pf 1= (1 - p)pf

lim T = lim TX = lim I'* =
e B N S

B
] € [0,1]

 Contractibility y;‘

The derivative of I’;.‘ with respect to Lj is:

dl";.‘
— = F;.‘ log[-] - log sy —

duj

(L= sp)ujpy }>O
[1—sp(1—pp)pl[l = (1 —pj)pfl|

To justify the last inequality, we need to follow three steps. First, since both s;, and [-] are
non-negative, the properties regarding bounds of logarithmic functions imply the following
lower bound for log [-] — log s %:

(1—sp)[L+ (1 —sp)(1 — pj)pk]
1—sp(1 = u)ps

log [-] —log sy >

Second, given that p’r‘ < 1, then:

wpy wipy
(1 — Ak T (1 _ Ak Kk
L= =pjpr  (1=pr)+pjpy

€(0,1)

Putting these pieces together, we get:

1- Sp
1—sp(1 = pj)py

k
1+ (1= s)(1 = ui)pk] = L5 e =0
[1+ (1 =s)(1 = uppf] = [1_Sb(1_w)p5} [1—(1—H1)p’r‘ )

log[-] —logsy > [

>1
<1

(1 —sp)ujpk
[1 = s(1 = pj)pf1[1 = (1 = pj)pf

=log[] —logsy — | >0

%] am using the following property of logarithmic functions: 1 — % <logx <x-1.
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The limits of 1";‘ with respect to the bounds of y; are:

pk
lim Fk = ﬁ S [O, ].]
ui=0 1 akor + pk
lim % =1
w1

Upper bound of F;.‘ . To prove that T'¥ is bounded from above by one, note that IT'¥ is increasing in

sp (see equation 52) and that s; is bounded from above by one (see equation 51). Together, they
imply that 1";‘ is bounded from above by its value when s, = 1:

rk<rk =1
] ]Shzl

Comparing m;(v) with and without contracting frictions. Given that m;(v) is increasing in F;.‘,
and that I’;.‘ is bounded from above by one, then m;(v) is also bounded from above by its value
when 1“;.‘ =1:

ijF(v) < m]CF(v)

1
=pr | 1o
_ alrckaMr o EmPC(V)
rf=1 cj(v) /

Non-contractible vs contractible specifications. If we divide the equilibrium level of non-
contractible specifications by that of contractible ones, we find that the ratio is less than one:

ma(v) 1= (1 - u))py <
1=sp(1 — pj)pf

= b
mc(V) N——
<1

<1

Proposition 4 (Price for relationship-specific inputs)
Let input v be produced by a supplier in country j. The price that rationalizes trade flows from country j is:

k Ak

W;YinTi /N

ko JPITj0TT

p]rh(v) - urk(v) (27)
j
where: ,
AI,‘ =
] 1-y;j 1—Sb(1—pj)pff Hi 1—sb(1—y]v)pff 1 %
o [ 1-(1-u))pf ] [y] [m] +( _“])Sb]

Proof. The goalis to find a closed-form expression for the (implicit) input prices that firms compare
when making their sourcing choices. The first step towards this is to determine the net payment to
a supplier. On one hand, it receives s(v)R as a result of bargaining. On the other hand, to win the
contract in the first place, it had to pay the buyer f(v) = s(v)R —c(v) [yj(v)mc(v) + (1 = W) mn (v)] .
Therefore, the net payment to a supplier from country j is:

Xi(v) = ¢j(v) [pjme,j(v) + (1 = pj)my ;(v)]
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Using equations 24 and 25, this expression becomes®:

Xi(v)

e Ok & ik
i)' |k prRM; | Lﬂﬁﬂ +u—mx¢p:

~k _k Cf k_
i)' |k pRM; |7 (00 1+ (1= s | (54)

One intuitive way to get the price is to divide this expression by the quality-adjusted quantity of
mj(v) found in equation 26. This gives us the implicit price per unit of quality of input v:

X;(v) wil]+ (1= pj)se
mME;&5=qW)] o !

This approach has two disadvantages. First, the expression in brackets is not a monotonic function
of uj nor C’; , which leads to less intuitive and clear insights®. Second, while it is still possible to get
closed-forms expressions for the price index and for the share of inputs purchased from a country
j, the latter is not equal to the share of expenditure in inputs from country j, as in Eaton and Kortum
(2002), which unnecessarily complicates the analysis.

An alternative approach is to define prices as the those that rationalize the expenditure flows
Xj(v) "as if" buyers were able to optimally choose m;(v) and contracting frictions affected these
quantities only indirectly via their prices. To implement this, we just need to rewrite equation 54
as:

Xi() = |04} ]H5 | prRM; ""‘]Cf

————
Piv)
where: ,
AF =
] 1-u; [ 1=ss(1-p)pf Hj 1=sp(1-))pf 1;,761;
% ][ 1=(1-p))pr ] [“j[ 1=(1=p;)pr ]Jr(l_yj)sb]

Proposition 5 (Properties of the contracting frictions parameter A;‘ )

1. A;.‘ behaves likes an iceberg variable cost, in the sense that it is bounded from below by one and it is

unbounded from above:
A;.‘ € [1,+)

1

1-pj

%For example, p j(v) is increasing in contract enforcement quality (u;) at low levels of y; (i.e., among countries with
weak institutions, those with relatively stronger ones are less attractive sources of inputs, while among countries with
a minimum quality of contract enforcement, the relationship reverses), and increasing in input elasticity of substitution
(C’; ) at high levels of Clr‘ and low levels of y; (i.e., in countries with weak contract enforcement institutions, industries
for which it is "too" easy to substitutes inputs would face higher frictions than industries for which it is less easy to do
s0). These patterns can be a consequence of the fact that the contracting frictions parameters for X;(v) and m;(v) have

the same qualitative relation with the fundamental parameters (increasing in yj, concave in ¢k and decreasing in ak

and o).

571 have replaced by its equivalent C¥.
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2. A}‘ decreases (contracting frictions are lower) with (1) the strength of contract enforcement in the

supplier’s country (u;) and (2) the elasticity of substitution among relationship-specific inputs ( ck).
On the other hand, it increases with (1) the buyer’s technological need for these inputs (a¥) and (2)
the elasticity of demand the buyer faces for its products (oy):

- +
+ —_
e N
—

—
ACT, af ok, w)

3. A;.‘ converges to one (contracting frictions disappear) as (1) contract enforcement becomes perfect

(1j), (2) the buyer’s technological need for relationship-specific inputs goes to zero (a¥), or (3) the
elasticity of demand the buyer faces for its products becomes unit elastic (ox). On the other hand, it
diverges (trade collapses) as the elasticity of substitution among relationship-specific inputs becomes
unit elastic (C’;).

lim A¥ = lim AF= 1im A¥=1, and lim AF = 4+
T N AN R AN W N1

Proof. Let’s start by establishing A;.‘ ’s lower and upper bounds.

Lower and upper bounds of A;.‘ .~ Since y; € [0, 1], the expression below is a linear combination
between [-] > 1 and s, € [0, 1], thus it is between zero and one:

(1— )1 —sp)(1— pk)
1-(1-uj)pf

[,l][] +(1- yj)sh =1- €[0,1] (55)

Given that p’; € [0,1], then 1;—,’3}“{ > 0 and [yj[-] +(1- yj)sb] i e [0,1], too. Finally, given that

I";.‘ € [0, 1], also, then:
kN —1

A;F = {I‘f [yj[-] +(1- y]')sb]7 } € [1, +oo]

€[0,1]

First derivatives and limits of A;.‘ with respect to fundamental parameters.

e Elasticity of substitution among inputs C*

The results in equations 52, 53 and 55 imply:

_dA;(:_Ak 1[4 +(1‘P5)( 1 ) AL s log (il1+ (1= pp)sp)
ack ~ U\ ac ) o et =) |Pack T ack -1
20
=0 >0 >

The limits of A;.‘ with respect to the bounds of CF are:

lim Af = lim AF = +o0
C’,f—)l J pf—)O
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-1

lim Af = lim AF = ( lim r’?) €[1,2]
C’;—>+oo pf—)l C’,‘—>+oo

e Technological intensity af or product demand elasticity oy

The sign of the derivative of A;.‘ with respect to (e py) is determined by the sign of the term
in square brackets:

>0 >0 <0
S AU Y +(1—p’:)( 1 ) Ly
dafpr) | Traafpn \ "ok NI+ =wse) | atakpr) " dtakpo)
~—_———————
<0 ?
VIS arj _(l—pf)( 1 )’(1—;1]')(5,3)2(1_,31;) o
T\ thdeafpr) ok J\wlI+ U =pse [ | [1= (= pppflpr ||~
0
<0 <

Given that p¥ is an increasing function of oy, the derivative of A;.‘ with respect to oy is also

positive. The limits of A;.‘ with respect to the bounds of af or oy are:

lim A¥ = lim Af = lim A;? =1

aff—>0 or—1 ] px—0
lim A¥ = lim Af = lim AF
a]r(—>1 Of—>+00 Pk_’l ]
. 1 _q
Cd4pk [ pf-a-ppef] )Y L+ pH)[1 = (1 - uy)pk] L
Pk |1+ pk[1 - (1 - pj)pf] (1+pH)[1 = (1= pj)pk] = 1 = pj( - pF) -

o Contractibility y;‘
The derivative of A;.‘ with respect to y; is:
dA% (1—
(L —sp)
d—fz—Ajf log [-] - log sp — - — <0
L [1—sp(1 = p)ps] [+ @ = pj)sp(1 = pb)]

The last inequality comes from using the same inequality used in proposition 3:

1-sp
1—sp(1 - pj)py

1- Sp
1= sp(1 — y)pf

Hj
i+ (1= wj)sp(l—pf)

|1+ (= 50)(1 - ok 2 l

log [-]-log sp > [

>1
<1

The limits of A;.‘ with respect to the bounds of u; are:

1
lim A = (—al;p“pl’()pl’c > 1
uj—0 ok

lim AK =1
w1/

80



B. PROOFS FOR SECTION 5 (COUNTERFACTUAL EXERCISES)

Proposition 6 (Labor market clearing condition in relative changes)
The labor market clearing condition in relative changes is:
R"}

GNP, = @ = Z R+ | ¢
where VAL, VAL and V A are the value added of domestic manufacturing industry k, non-manufacturing

E(J

VAL
Eg

V/\/\
E[)

W/
h

RT RN

= N§(e) ™ R¥

Rk = (Ak)l—"k

.y
Ry

A

k=1 h#0
tradable sector T and non-tradable sector N, respectively, E is the SOE’s Gross National Product, and W/]"
is the wage bill of foreign manufacturing industry k. The relative change in revenue reflects the change in
sales to final consumers and, in the case of domestic industries, also sales to downstream manufacturing
industries:
RN/ ol EXPk ’ REIK
00 = (Hk\%k™ [)l 1 ’\Sk’ 00,11 \ ~rk’
/\’ 0 /\ /\ Oh /( Oh
( R() Ry Ry Rj
R/z( = Dk kL /11 ,\ 1— Ok
| Eo(PE) +Z i) , for h#0 (40)
P K
i#0
T,f T s/\ T,rk’
R ~ ,~p. 0 1 EX P R
00 T\°T™ A k’ 00,1\ ~rk’
0 T 0
RN K
E " Z Z ( )/1
where Rk’f and R’" are the sales of final goods to market i and total sales of firms in industry k and HQ
in country h, while EXP is total exports of domestic firms; R/‘ /‘I and R/‘ “/‘ are the domestic sales of
standardzzed and relatzonsth specific inputs from industry k to ﬁrms in zndustry k" and HQ in country
h; R , EXP[, R “*//‘ , and RT ’/\ | represent domestic sales of final goods, total exports, domestic sales of
standardzzed mputs and domestzc sales of relationship- speczﬁc inputs of non-manufacturing tradable sector
goods to firms in industry k” with HQ in country h; R " and RY) are the domestic and total sales of
non-tradable services to final consumers; and R oh * are the domestic sales of non-tradable services to firms
in industry k" with HQ in country h. The relative change in expenditure shares for standardized and
relationship-specific inputs, respectively, are:

Y —65 — Ak _Qr
—~sk _ wWo =rk _ wOAOI’l
Xow = I/D\Sk Xow = I/D\T’k

h h

Finally, the changes in aggregate expenditure and in the number of domestic firms are:

Eg = and Nk
0 ZU()

~ (GNH, ) . GNP, Rk
wo+1-—
0

Proof. First, I show how they affect the revenue equations in levels, and then in changes. After that
I circle back to the labor market equilibrium.
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Revenues in levels. Aggregate revenue for manufacturing firms is shown in equation 30, while
that of the other two sectors is shown in equations 17 and 18. Assumptions 7 and 8 imply that
total revenue must also include sales to other sectors. In addition, assumption 8 implies that
foreign affiliates’ revenue function does not change. The new aggregate revenue for the domestic
k industry is:

sales to final consumers domestic sales of std. inputs

k K Ok 1-0y Ky 1—0k I\ 0k—1 k oK Gk/—l K ok’
RE=NE(—2=) T (eh) [ﬁkwoLo(PO) +FMAO] ZZA;k, ( — | il R}

Ok
h Gk/_l K k'
o Dbt () iR,

domestic sales of RS inputs

Similarly, the non-manufacturing sectors also sell inputs to the manufacturing industries (I do not
allow for intra-sector linkages)®. Hence, their new revenue functions are:

sales to final consumers domestic sales of std. inputs domestic sales of RS inputs

wo 1-o7 or—1 le — 1 ¥ ok Uk/ - 1 ¥k’
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0
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sales to final
consumers

Ry

N
RO

domestic sales of inputs

Revenues in relative changes. The change in foreign multinational’s revenue is:

Sk —~ic\ 1-ok R;\;“ ~ Tk or—1 R?[;‘ — \l-0;
R} = (c}) @R+ DT ()
R/‘ . k
! i#0 h

where R" and R; k _ represent sales to market i and total sales, respectively. Next, we can write the
change i in revenue for domestic manufacturing firms using matrix algebra:

—~ —~ 11~ —_ ~
RO = (I - AOO) [FO + Z Agth]
h#0

where IA{O, ﬁo, and IAZh are the K x 1 vectors of changes in total revenue and final revenue for
domestic firms, respectively, and total revenue for foreign affiliates from HQ country h. The
K x K matrices Agy and Agj, account for input-output linkages between industries, for domestic
and foreign downstream industries, respectively. They are written in hats to emphasize that they

%This assumption is innocuous for the non-manufacturing tradable sector (which groups agriculture, mining and oil)
since most of its domestic intermediate sales go to the manufacturing sector (87% in 2018). However, this is not the case
for the non-tradable sector: 62% of its sales were intra-sector in 2018. Nonetheless, ignoring this feedback is expected to
ameliorate the quantitative results, not to exacerbate them. Thus, we can take them as relatively conservative estimates.
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depend on the shares of domestic purchases )(Oh, which are also changing. A representative
element for these matrices is:
/\",b/\’/ /\’,I'/\J
~kk' _ R()H,/z ~sk’ " R(l(),/z ~rk’
Ton = i |Xon i |Xon
Ry Ry

where R]‘ “/‘  and R/‘U']/‘ are the domestic sales to firms from HQ country h in industry k’ of

standardlzed and relationship-specific inputs, respectively. fé“ is the vector with the changes in
sales to final consumers:
)
0

k,f » . . .
where R “(",f and £ X P} represent domestic sales and total exports, respectively. Finally, the revenue
changes for the non-manufacturing sectors are:
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where R "and EX P! represent domestic sales and exports, respectively; RT o o
domestlc sales to flrms from HQ country h in industry k’ of standardlzed and relatlonshlp-

EXP

or—1
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0

\f
RN

specific inputs, respectively; and Ru /and R(Th " the domestic sales of non-tradable services to final
consumers and to firms from country & in industry k’, respectively.

New labor market clearing condition. By distributing the "indirect" labor demands of manu-
facturing firms among observable industries, the previous assumptions simplify the accounting of
the labor market clearing condition in relative changes. Specifically, since the indirect effects now
show up as inter-industry sales, I can redefine the components of equation 38 as reflecting only
"direct" labor demands. In addition, if I multiply both sides of the equation by w, the labor market
condition is equivalent to the national accounting definition of Gross National Product (GNP),
denoted by Ey:

K
woLo = Z ZU()LI(;O + Z wOLléh + ZU()Lg + ZU()LON
N k=1 \—~  hz0>~—— ~—— ~Y—
GNP, k T N
0 VA§ W}f VA, VA,

where VA stands for "value added" and W for "wage bill". Taking into account this new labor
market clearing condition, together with equations 35, 36 and 37, the equation in relative changes

is:
T N
VA, RT \//\ 0
Eo Ey
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Finally, the relative change in expenditure shares can be written as follows:
—~ \—0s ~ -0
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Proposition 7 (Identification of parameter shocks)
The parameter shocks associated with each counterfactual scenario can be identified using the following
1. Contracting frictions:

formulas:
or
) B REAY RS AR “
(fh) - - rk /., rk sk /.,sk ( )
Xinl Xjo ) \ XG0/ Xieg

where j* refers to any country with close to "perfect” contract enforcement institutions (uj- ~ 1).

Ak
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2. Geography (input purchases):
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3. Geography (sales):
- k, k,
() = (22 T R /Ry (44)
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4. Productivity:
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Alternatively:
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Proof. The identification of parameter shocks is based on different sets of assumptions. Let us
delve into the details of each one.
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Contracting frictions.- The identification of the contracting friction shock is based on exploiting
two features of the model. The first one is that the relative expenditure shares between two
countries, regardless on whether inputs are standardized or relationship-specific, has the same
functional form and depends on almost the same variables: relative productivities (T].’Ck /Ty k), labor

costs (w;/wp) and bilateral trade and communication frictions (T]'.‘O)/jh / Tgoygh). The exception is
that contracting frictions do not affect standardized inputs (assumption 2). This implies that the
double difference (domestic vs. foreign firms and standardized vs. relationship-specific inputs) in
expenditure shares from some country j reveals information about the relative contracting frictions
faced by domestic firms and foreign affiliates when sourcing from that country (assuming firms in
both groups source from this place):

-9,

k /o rk k
()" [_eper ,
krosky 2 | AR sk 1@sk) o

(X]S'O/th) ’ jh (©5°/657)%

This double ratio would be sufficient if the terms @;k and ©] k known in the literature as sourcing
capabilities®®, were identical. Unfortunately, even I were to assume that foreign firms source from
the same set of countries than domestic firms (i.e., shutting down extensive margin differences),
these objects will be different as long as domestic and foreign firms face different contracting and
communication frictions:

ok ijT}Ck(wj'Vj'hT]lﬁoAf/h)_Q”

rk rk A,k k -0
Oy Xy T (wjryjoTigNj) ™

The second model feature is introduced to solve this issue. The third numeral in proposition 5
states that the contracting friction parameter disappears (A;.‘ — 1) as contract enforcement institu-

tions approach "perfection” (u; — 1). Let j* denote a country with perfect contract enforcement
institutions. For such a country, equation 56 becomes:

k k
X}O/ X _ ek/orf

Or - or
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(5 255)% (©5F/65F)7
This means that I can use the same double difference in expenditure shares from some country
j* to control for differences in sourcing capabilities between domestic and foreign firms, as long

as this is a country with "almost perfect" contract enforcement institutions, which can be inferred
from any of the publicly available rankings of institutional quality:

or
rk / 1k sk /.,.8k \ Os
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X/ X3 ]\ XG0 1 X5
Geography (input purchases).- The identification of the inward communication costs shock is
based on the assumption that communications costs are equal between domestic and foreign
firms when they source domestically (yor = Y00 = 1). This implies that the difference in their
relative expenditure shares (for standardized inputs) between some country j and the SOE reveals

kO
Aj0

k
A]. I

60see Antras et al. (2017).
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information of the different inward communication costs faced by these two groups of firms:

k k k \—0s
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The alternative specification is theoretically equivalent to this one, but its implementation involves
an extra step given that it requires that the contracting friction shocks to be previously calibrated.
A reason to take into account is that the set of source countries for standardized inputs and that for
relationship-specific inputs overlap but differ considerably. Having two theoretically equivalent
ways to back out the same object increases the number of parameters that can be estimated in
practice.

Geography (sales).- The identification of the outward communication costs shock is based on
the fact that firm characteristics interact with destination market features to determine sales in
a multiplicative manner (see equation 30). This means that the component associated with firm
characteristics is the same for markets, so dividing exports to market i by domestic sales isolates
the market access differences. Therefore, the difference in their relative sales between some market
i and the SOE reveals information of the different outward communication costs faced by these
two groups of firms:

1-0%
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Productivity.- The identification of productivity differences is based on putting together some
of the approaches used for the previous shocks. First, it exploits the multiplicative nature of the
revenue function by using the relative sales between foreign and domestic firms to isolate the un-
derlying factors behind cost differences between them. Second, it focuses on domestic sales because
all firms face the same communication costs when selling to the SOE, thus isolating marginal cost
differences from trade cost differences. Third, the model predicts that these cost differences are
the outcome of differences in productivity, contracting frictions and inward communication costs,
so to isolate the first one, we need to write the ratio in terms of the other shocks:
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eq. 28
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If we replace the parameter shocks in this equation by their formulas and simplify, we get:
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Finally, rearranging terms to solve for ((ph) , we get:
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