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Abstract

We develop, validate, and quantify a tractable model of multinational firms that connects
multinational production (MP) with foreign direct investment (FDI). Firms choose where to
produce and how to finance the production. They can access external finance, but capital mar-
ket imperfections prevent them from relying exclusively on it for affiliate production, giving
rise to FDI. The model rationalizes the three-way relationship between MP, FDI, and financial
market conditions that we document and leads to novel welfare implications. Quantification
of the model highlights the relevance of these welfare implications and the importance of fi-
nancial factors in shaping the activities of multinationals.
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1 Introduction

By mobilizing technological and financial capital across borders, multinational enterprises (MNEs)
exert important influence on the world economy. A growing literature (e.g., Burstein and Monge-
Naranjo, 2009; Ramondo and Rodriguez-Clare, 2013; Ramondo, 2014; Tintelnot, 2016; Cravino and
Levchenko, 2016) has built quantitative models to explain MNEs’” decisions and examine their
global impacts. These models share the same central view: firms are owners of proprietary tech-
nologies (or ‘blueprints’, ‘lknowhow’) that can be used in multiple locations within firm bound-
aries, and MNEs are the firms that deploy their technology abroad.! As the scale of a firm reflects
the efficiency of its technology, in these models, the impact of foreign MNEs on the host economy
often boils down to one statistic: the production by the affiliates of foreign MNEs (or ‘multina-
tional production’, hereafter MP) as a share of host production.”? Guided by this insight, most
studies viewing MNEs through the lens of technology focus on MP but overlook the financing
decisions underlying MP, i.e., how investments in affiliates are financed. As such, these stud-
ies do not speak to foreign direct investment (FDI), a widely collected statistic and the subject of
extensive empirical investigations.”

In this paper, we build a dynamic model of multinationals that integrates MP and FDI in a
unified framework, in which FDI arises as a crucial, but not the only, source of financing for MP.
Because it is a crucial source, to the extent that firms’ allocation of internal capital depends on their
use of external finance, countries’” financial market conditions shape MP through FDI. Because it is
not the only source—MNEs can, and often do, seek external finance in the host—financial market
conditions can insert an additional impact on MP conditional on FDI. Quantification of the model
delivers two main results. First, due to the forces mentioned above, financing factors, which are
omitted in the technology-based view of multinational firms, are an important determinant of MP.
Moreover, the interplay between production and financing of firms play a central role in shaping
the welfare effects from MP. Thus, viewing MNEs solely through the technological lens misses a
crucial determinant of their activities and leads to biased welfare assessments.

Our model of MP and FDI is supported by data. As reviewed below, existing research has
documented a robust positive correlation between the activities of MNEs and the financial market
conditions of host and home countries. However, most of the literature either focuses only on MP
(or closely related outcomes such as foreign firm employment) or focuses on FDI, regarding it as
a proxy for MP. Our empirical analysis differentiates between the two. Using bilateral data, we

show that host countries with better financial institutions attract more inward FDI and, conditional

I This view permeates not only the quantitative models but also the entire modern approach to multinational firms;
see Antras and Yeaple (2014) for a review.

2For example, the MP share is a sufficient statistic for the impacts of foreign firms on the host output, productivity,
and wage in Ramondo (2014) and Cravino and Levchenko (2016); it is also a sufficient statistic in the static baseline
model of Burstein and Monge-Naranjo (2009), and the no-trade special cases of Ramondo and Rodriguez-Clare (2013),
Arkolakis et al. (2018), and (up to the first order) Tintelnot (2016).

3FDI is a balance-of-payment item that measures within-firm movement of capital from the parent to the affiliate. As
an important economic indicator, it is collected by national governments and multilateral agencies such as the OECD.
See Alfaro et al. (2004) and the references therein for the empirical literature devoted to FDL



on the FDI stock, more inward MP. Home countries with better financial institutions send more
outward FDI, but conditional on FDI, not more outward MP. These results are not confounded
by other host and home characteristics, such as their income, sizes, and tax rates. Leveraging
a firm-level panel from Orbis, we document similar patterns using the within-firm, time changes
in financial market conditions. The correlation between financial market conditions and the ac-
tivities of MNEs underscores the importance of jointly modeling their financing and production
decisions. The independent effect of host financial market conditions on MP after controlling for
FDI is consistent with firms” use of host external finance in production, especially in hosts with
good financial institutions. To corroborate this view, using the U.S. Bureau of Economic Analysis
(BEA) pubic-use host-level data, we show that the importance of host external finance relative to
FDI for affiliates is higher in hosts with better financial institutions.

We set up a firm dynamics model that explicitly incorporates the role of internal capital mar-
kets and external finance. In the model, firms from a country are heterogeneous in productivity,
which follows exogenous processes, and in their (endogenous) retained earnings, or net worth.
Firms decide in which country to deploy their technology; when a firm deploys its technology
abroad, an MNE emerges. Besides using their own net worth, MNEs can finance capital invest-
ment in host countries by raising debt in the home country and by partnering with investors in the
host country. Both forms of external finance are impeded by contractual frictions: the debt financ-
ing of the parent hindered by a limited enforcement friction, and the financing from host investors
hindered by a moral hazard problem in technology transfer, which implies that affiliate operation
must be financed at least in part by the parent. These frictions lead to static and dynamic inter-
actions between financing and production. Statically, the scale of an affiliate is constrained by the
capital brought to the host by its parent firm, namely FDI. Dynamically, through their influence
on firms’ net worth, firms” past activities shape future FDI and MP.

In addition to being consistent with the data, the model sheds new light on the welfare im-
plications of MP. Taking the size and productivity distributions of firms as given, we derive the
static wage gains of a host from inward MP as a formula of two statistics: the MP share, and the
capital use of domestic firms which depends on FDI. The MP share captures the importance of
foreign affiliates in local production. Conditioning on the MP share, higher inward FDI reduces
the dependence of foreign affiliates on host financing, thus alleviating the credit crowd-out effect
on domestic firms and bringing larger gains. This formula encompasses two existing views of
FDI. Compared to the neoclassical view that centers on capital flows (e.g., Mundell, 1957), our
model highlights the importance of the technology embedded in FDI and potentially implies
higher gains. Compared to the technology-based view of MNEs in which the MP share is a suffi-
cient statistic (e.g., Ramondo, 2014), our model identifies a crowd-out effect in the capital market
summarized by the capital use of host firms and implies lower gains.

By forging a link between FDI and MP, our model also uncovers a dynamic mechanism of the
welfare effects. Opening up a host to inward MP raises its wage but shifts the profits from local
to foreign firms. As firms differ in their future productivity and the propensities to invest in the



host country, such a shift can have first-order effects on future wages. We show that past openness
tends to increase the future wage of a country if foreign firms are more likely to invest in the host
economy than local firms, or if they invest like local firms but have higher future productivity.
Conversely, past inward MP tends to decrease the future wage; this decrease can outweigh the
increase in future wage due to future MP, in which case openness brings net wage losses.

This mechanism is important for inferring the dynamic gains from MP. Compared to technology-
based MP models in which FDI does not play a role, when calibrated to the same MP shares, our
model might infer higher or lower (and possibly negative) wage gains because it incorporates the
impact of past MP on firms’ current size and productivity distributions. As such impact depends
on firms’ saving rates, their abilities to scale up internal savings (which are affected by a country’s
financial institution quality), and their propensities to invest internationally, the biases from the
omission of these forces are also heterogeneous across host countries.

We implement the model quantitatively to examine the importance of financing factors in
MNEs’ decisions and the welfare implications of MP. Dynamic effects of the sort discussed above
imply that past shocks matter for current MP and welfare. With countries connected by MNEs,
openness in one country affects all others through third-country effects. Our model maintains
tractability by combining the technical ingredients of Moll (2014) and Arkolakis et al. (2018), which
allows us to derive two theoretical results: analytical characterizations for firm-level decisions,
and tractable aggregation for country-level outcomes. This enables us to calibrate the transitional
dynamics of the model to the multi-country data typical of studies on MP and international trade,
capturing both the dynamic effects and the cross-country interactions.

We assemble a panel of bilateral FDI between 36 major countries over the period of 2001-2012,
which we supplement with country-specific time series on GDP, aggregate credit volume, employ-
ment, investment rates, and the share of affiliate assets financed by foreign parents. To disentangle
the role of credit market conditions from those of other macroeconomic shocks, our approach fol-
lows a wedge accounting approach (see e.g., Eaton et al., 2016). Specifically, we introduce to the
model country-specific wedges for investment efficiencies and bilateral wedges for FDI returns.
We calibrate these wedges, as well as the fundamentals that determine credit market conditions
and other macroeconomic outcomes so that the transitional dynamics of the model agree with all
the data series described above. We then use the model to conduct three counterfactual exercises.

In the first exercise, using a gravity-like equation for bilateral MP derived from the model,
we decompose the variation in cross-sectional MP into five terms, capturing respectively country
size, geography, factors related to technology (including factor prices as well as fundamental pro-
ductivities), host and home finance and their interaction with other factors, and a residual term
arising from firm heterogeneity. Unsurprisingly, size and geography explain most of the variation
(75%). Technological factors explain 7.4% of the variation, and financing factors account for 9.4%.
While less prominent than size and geography, financing factors have about the same order of
importance as the technological factors emphasized in existing models of MP.

In the second exercise, we quantify the role of technology and finance in the time changes of



FDI. Our sample period saw a surge in global FDI (2001-2007) and a subsequent growth slowdown
(2008-2012). The calibration identifies that, until 2007, many countries experienced gradually eas-
ing credit market conditions for both parent firms and foreign affiliates. This trend was reversed
by the Great Recession starting in 2008. Through counterfactuals we find that, had the credit mar-
ket conditions of all countries stayed at their 2001 levels, the cumulative global FDI flows during
2002-2007 would have fallen by 30%. On the other hand, if throughout the Great Recession, coun-
tries’ credit markets had stayed at the peak level of 2007, the cumulative global FDI flows during
2008-2012 would have been 35% above the actual values. The changes in the fundamental produc-
tivity of countries also contribute to FDI growth and its slowdown, but their impacts are modest.
Together, the first two exercises suggest that financing factors play a central role in shaping the
activities of MNEs both cross-sectionally and over time.

In the last exercise, we examine the wage gains from MNE entry for a host country, under-
scoring the importance of the FDI-MP interplay. We move a country from the calibrated transition
path to a counterfactual transition path without inward FDI. We define the static wage gain as the
wage change in the first period, and the dynamic wage gain as the average wage changes across
all sample periods. We find that, averaging across countries, inward FDI brings a static gain of
8.7%, but the gain diminishes over time, leading to a dynamic gain of 6.3%. The interplay between
FDI and MP discussed earlier plays a key role in shaping the dynamic gains: when calibrated to
match the same data, a technology-based model of MP without FDI, extended suitably to incor-
porate capital accumulation, would imply a dynamic gain of 8.5%, thus overstating the average
gain by one-third. This result shows to infer the gains from MNE activities, it is crucial to account
for the connection between FDI and MP.

Our paper is related to several strands of the literature. First and foremost, we contribute to
the quantitative studies on the impacts of MNEs on the aggregate economy (e.g., Burstein and
Monge-Naranjo, 2009; Ramondo and Rodriguez-Clare, 2013; Fillat and Garetto, 2015; Alviarez,
2019; Tintelnot, 2016; Cravino and Levchenko, 2016; Arkolakis et al., 2018; Alviarez et al., 2021).
Our contribution is to develop a tractable framework that connects the technology view empha-
sized in existing studies with firms’ financing decisions that give rise to FDI. We find that financing
factors can be an important determinant for the activities of MINEs and that for a full understand-
ing of the effects of these activities, a unified model of FDI and MP is needed.

The premise of our model builds on the findings of recent studies—that affiliate operation
depends on financing from both the host financial market (Bilir et al., 2019; Desbordes and Wei,
2017) and the parent firm (Alfaro and Chen, 2012), and that credit crunches at home lead to sharp
declines in outward FDI (e.g. Peek and Rosengren, 2000; Klein et al., 2002; Desbordes and Wei,
2017). Our specific mechanism linking host finance to inward FDI and MP is closely related to
Antras et al. (2009), who show that the quality of host financial institutions can affect the financing
of the affiliates, and hence the scale of their operation. Our main contribution relative to Antras
et al. (2009) is to introduce the MP-FDI joint decision in a tractable dynamic general equilibrium
model and quantify the aggregate implications of the mechanism.



By connecting MP with FDI, this paper engages the literature on the impacts of international
capital flows (e.g. Mundell, 1957; Gourinchas and Jeanne, 2006; Bai and Zhang, 2010). We differ
from the bulk of this literature by focusing on a key aspect of FDI—that it is a within-firm capi-
tal movement embedded with technology. Our model generates endogenous two-way FDI flows, a
tirst-order feature of the data, and leads to new welfare implications. Of course, we are not the first
to incorporate this aspect of FDI in a multi-country model. In a study of how MP shapes interna-
tional risk sharing, Ramondo and Rappoport (2010) also emphasize the role of FDI in transferring
technology. Fillat et al. (2018) model internal capital flows in a specific type of multinationals—
global banks. We differ from these works in both the model and the research question.

Finally, the multi-country structural accounting exercise is similar in spirit to Eaton et al. (2016)
in that we first use the model to fully rationalize the data, before proceeding to counterfactual
experiments. Different from their work, however, our model incorporates dynamic decisions in a
setting of incomplete markets. To the best of our knowledge, this is the first paper to perform a
wedge accounting exercise of an incomplete market model in a multi-country setting.

The rest of this paper proceeds as follows. Section 2 provides descriptive evidence on the
three-way relationship between financial market conditions, MP, and FDI. Section 3 presents the
model. Sections 4 and 5 discuss quantification using the model. Section 6 concludes.

2 Relationship Between MP, FDI, and Financial Market Conditions

To guide a model of multinational firms with both production and financing decisions, we start
by documenting the three-way relationship between MP, FDI, and financial market conditions of
host and home countries. We describe our main data and empirical findings below; additional
details about the data and robustness results can be found in Appendix A.

2.1 Data and Sample Countries

Bilateral MP and FDI. We obtain bilateral MP and FDI data from Ramondo et al. (2015). MP is
defined as the total sales by the affiliates of foreign firms located in a host country, and FDI is
defined as the stock of capital that parent firms invest in their overseas affiliates in equity or intra-
company loans.* These measures are averaged over 1996-2001, and supplemented with additional
information on countries, including their income, tax rates, an index of the restrictiveness of their
policies on inward FDI, and indices on the quality of their financial institutions, all averaged over
the same period. We use this dataset to examine the cross-sectional relationship between the
quality of financial institutions and MP, and the role of FDI in mediating this relationship.
Firm-level MP. Our firm-level result is based on a panel dataset covering the period of 2001-
2012, extracted from the Orbis database. In addition to standard accounting items such as firms’
total sales and assets, the data include firms” ownership networks, which enables linking firms
to their “global ultimate owner’ (i.e., their parent firm). After the cleaning procedures detailed in

4Ramondo et al. (2015) provide both raw and imputed MP data. Our empirical exercises use only the raw data.



Appendix A.2, we arrive at a firm-level panel of MNEs and their affiliates in different hosts.

This firm-level panel allows us to examine how the output of an affiliate (i.e., firm-level MP)
responds to changes in the financial market conditions of home and host countries. To account for
the role of the parent’s finance, we also need to construct the measure of firm-level FDI. A short-
coming of the Orbis database, however, is that its coverage of firms’ balance sheet compositions is
not detailed enough for this purpose: in most cases, we observe only the majority owner of a firm,
but not the exact number of shares it owns. We also cannot separate the loans extended to an affil-
iate by its parent from those by other sources. To make progress, we will construct two proxies for
firm-level FDI in the spirit of the ‘shift-share” instrumental variable, leveraging a newly assembled
dataset on bilateral FDI stocks between 2001 and 2012.

BEA public-use data. We obtain the public-use data on the source of external finance for
the overseas affiliates of U.S. MNEs. The dataset is available at the host-country-year level of
aggregation and contains the information on the use of external finance from different sources
(e.g. from the parent firm versus from the host country). We use it to provide supportive evidence
on our interpretation of the relationship between FDI and MP.

Measures of financial market conditions. Our empirical analysis exploits cross-sectional and
over-time differences in financial market conditions. Across countries, differences in contractual
frictions and the protection of investors lead to variation in the difficulty of accessing external
finance (La Porta et al., 1997). Following Desbordes and Wei (2017), we use the logarithm of the
tinancial development index as a proxy for the quality of financial institutions. This index is cre-
ated by the World Bank through a review of a country’s laws and regulations by legal practitioners
(Djankov et al., 2007). It is the sum of two separate measures, of the depth of information for the
credit market and the legal rights of creditors, respectively. In some specifications, we will assess
the impact of each individual component.

Over time, a country’s quality of financial institutions is likely to remain stable. However,
short-term factors such as monetary policies or investor sentiments could still affect firms” access
to external finance. Following a macroeconomic literature on the real effect of financial market
conditions (e.g., Buera et al., 2015), we use the variation in total credit made to the domestic private
sector, obtained from the World Bank, as a proxy for the time changes in this access.

Sample countries. Our empirical and quantitative exercises focus on a sample of 36 coun-
tries. This sample includes most high-income countries, which send out the majority of FDI in the
world, and major developing countries. Appendix A.1 describes sample selection.

2.2 Cross-Sectional Evidence

MP and financial institutions: the role of FDI. We start by examining the cross-sectional rela-
tionship between MP and quality of financial institutions. Figure 1 visualizes the data. The left
panel plots the quality of host financial institutions against inward MP. The circles indicate the
residuals of the two variables after the effect of host size (log GDP) is partialled out. The solid line

is the fitted line, which shows a strong positive correlation between the two variables. The 1.98
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Figure 1: The Relationship Between the Quality of Financial Institutions, FDI, and MP

Notes: The left panel plots the relationship between the quality of host financial institutions and inward MP, with (the dashed line)
and without (circles and the solid line) controlling for inward FDI. The right panel plots the relationship between the quality of home
financial institutions and outward MP, with (the dashed line) and without (circles and the solid line) controlling for outward FDI. Both
the fitted line and the circles are after netting out the effect of country size.

slope means that a one-standard-deviation increase in the index is associated with a 73-log-point
increase in inward MP. The dashed line is the best fitted line when the logarithm of inward FDI
stock is further controlled for. The dashed line has a smaller slope than the solid line, consistent
with better financial institutions increasing MP in part by attracting more inward FDI. However,
the slope is still positive, suggesting that the higher MP in hosts with good financial institutions
cannot be entirely accounted for by higher FDI toward these countries.

The right panel plots the quality of home financial institutions against outward MP. As before,
the circles are the residuals of the two variables after partialling out the logarithm of home GDP,
the solid line is the line that fits the circles, and the dashed line is the fitted line when the logarithm
of outward FDI stock is also controlled for. These two fitted lines show that the quality of home
financial institutions is strongly correlated with outward MP, but the correlation vanishes once
outward FDI is accounted for.

In Appendix A.3, we report the results from regressions using the bilateral data. We show
that the patterns in Figure 1 are robust to the inclusion of confounding factors such as a country’s
productivity, restrictions on inward FDI, proximity to other countries, and tax rate and status
as a tax haven. We also separate our proxy for the quality of financial institutions into its two
components and show that it is the protection of creditors” legal rights, rather than the depth of
credit information, that drives both the correlation and its asymmetry. This finding is reassuring
because, as MNEs tend to be well known, their ability to raise capital is unlikely to be severally
hindered by the lack of credit information. On the other hand, the protection conferred to creditors
by the legal system might help MINEs as well as local firms secure external finance.

The literature has documented a robust positive correlation between FDI/MP and the finan-
cial development of both host and home countries, treating FDI or MP as synonymous measures
of MNE activities (see Di Giovanni, 2005; Desbordes and Wei, 2017 and the references therein). In
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Figure 2: The Relationship Between Affiliate External Finance and Host Financial Institutions

Notes: Both panels plot binned scatter plots of the ratio between host external finance and parent finance (y axis) against host financial
development (x axis). The observations are at the host-year level. The left panel control for year fixed effects; the right panel controls
for year fixed effects, host characteristics including log GDP, TFP, profit tax, and index on inward FDI restrictions, and controls on
geographic proximity to the U.S. (distance and indicators for common border, common official language, and colonial ties). The mean
of variables are added back to the axises after residualization. Standard errors are clustered by host country.

addition to affirming these findings using our sample, the afro-mentioned exercises point to an
important asymmetry: while MP is correlated with both host and home financial development,
the correlation of MP with the latter is only through FDI. This asymmetry highlights the distinc-
tion between FDI and MP and calls for a model that jointly incorporates MNEs’ financing and
production decisions.

Affiliate sources of external finance. The quantitative model described in the next section
rationalizes this asymmetry by allowing affiliates to lever up on parent finance (FDI) through
host external finance (see also Antras et al., 2009). Since affiliates can more easily secure external
finance in hosts with better financial institutions, this mechanism implies that the ratio between
host external finance and parent finance increases with the quality of host financial institutions.

We validate this prediction using the BEA data, which provide the breakdowns of external
finance by their source for U.S. MNE affiliates. The vertical axis of Figure 2a is the ratio between
total host external finance and total parent finance across all U.S. affiliates in a host. On average,
this ratio is around 1.5, reflecting the general importance of host countries as a source of affiliate
external finance. Consistent with the above mechanism, this ratio is strongly correlated with host
financial development depicted in the horizontal axis, and this correlation is robust to controlling
for other characteristics of the host country (the right panel).

2.3 Firm-Level Evidence

The results based on the aggregate data demonstrate both a strong connection between the quality
of financial institutions and the activities of MNEs, and the central role of FDI in mediating this
connection. To strength the identification, we now turn to the firm-level panel, assessing whether
host and home financial market conditions have an impact on affiliate sales, and how these im-

pacts change when parent financing is controlled for. The time dimension of the data allows us to



purge unobserved time-invariant country characteristics. The granularity of the data means that
we can control for shocks and firm characteristics that are common to all affiliates within a firm
through firm-year fixed effects.

Specification. We estimate several variants of the following specification:

yir = FE; + ﬁlcredito(i)t + ﬁzcreditd(i)t + Bz log F/]D\Ii/t + ’Yle,o(i)t + ’YZXZ,d(i)t + ’73X3,f(i)t +e€;. (1)

The dependent variable y;; is the logarithm of the sales of affiliate i in year ¢. The primary variables
of interest are credit,(;; and credit;);, which capture the overall credit market conditions in year
t in the origin country o(7) and the host country d(i) of affiliate i. In the absence of direct measures
of the overall credit availability, we use the logarithm of total credit extended to private enterprises
as a proxy. Although this proxy is widely used, a natural concern is that the total private credit is
an equilibrium outcome that captures not only firms” access to, but also their demand for, external
finance. The latter would be a confounding factor if it responds to shocks that are correlated
with credit market conditions. For example, country-wide productivity shocks can influence the
demand for credit by all firms; specific to our focus, the willingness of a foreign affiliate to borrow
may be affected by fluctuations in the exchange rate or other conditions of their home country. We
will purge these demand-side factors through firm- and country-level controls.

Our third variable of interest is log F/]ili,t, a proxy for the stock of direct investment in affiliate
i from its parent. As discussed earlier, the balance sheet information from Orbis is not detailed
enough for measuring the amount of parent finance in an affiliate. We construct two proxies in the
spirit of the ‘shift-share” design. To this end, in a process detailed in Appendix C.1, we assemble
annual bilateral FDI stock between the sample countries over 2001-2012 from the publications of
the United Nations Conference on Trade and Development (UNCTAD). Denote FDI,;,;  the bi-
lateral FDI stock from country o(i) to country d(i) at period t. Our first proxy for direct investment

in an affiliate i is constructed as:

Kii—1
je {o(j)=o(i), d(j)=d(i)} Kjt-1

log FDI,; = log ( : FDIo(i)d(iLt)-

In this measure, K;;1 is the total assets of affiliate i at t — 1, and Y (o(j)=o(i), 