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In recent decades there has been a 
very rapid increase in flows of goods and 
capital between countries and between 
firms, driven by technological progress 
and falling cross-border restrictions. The 
rising ability to retain or outsource vari-
ous production stages within firms and 
across country boundaries has fueled frag-
mentation of production and the emer-
gence of global value chains. Cross-border 
production, investment, and trade in final 
and intermediate goods by multinational 
corporations (MNCs) are key drivers of 
this phenomenon. 

In a series of papers combining new 
firm-level datasets and novel insights 
from trade and organizational econom-
ics, my colleagues and I have examined 
the characteristics and determinants of 
MNCs, value chains, and vertical produc-
tion. We have found new patterns of for-
eign direct investment (FDI), and inves-
tigated the relationships among market 
conditions, vertical integration, and the 
effects of foreign capital.

We document the emergence of new 
MNC industrial clusters and their dis-
tinct agglomeration patterns. The orga-
nizational choices that firms make in 
structuring their value chains suggest that 
complex production and process decisions 
involving multiple stages explain intra-
firm activity. Our work enhances under-
standing of the sources of productivity 
gains and resilience to external shocks 
afforded to host countries by MNC activ-
ity and cross-border vertical relations. 

Global Patterns of 
MNC Activity

Agglomeration

One strand of my research has 
examined the geographic concentra-
tion of the plants operated by MNCs, 

and compared that concentration with 
the analogous pattern for domestic 
firms. Maggie Chen and I find evi-
dence of MNC clusters, which we label 
agglomeration.1 MNCs’ offshore sub-
sidiaries’ higher productivity, verti-
cally integrated production, and higher 
knowledge- and capital-intensities all 
suggest that their motives for agglomer-
ation are different from those of domes-
tic firms. We quantify patterns of spa-
tial location by constructing an index of 
agglomeration that compares establish-
ments at both the industry and plant 
levels.2 The index quantifies the extent 
to which MNC establishments are 
more or less likely to agglomerate than 
their domestic counterparts. Dun and 
Bradstreet’s WorldBase data enables us 
to compute this index based on plant-
level observations. The dataset includes 
primary and secondary industries, own-
ership information, and plant-level 
physical location, which can be used to 
calculate the distance between pairs of 
establishments. 

Our comparative analysis generates 
a rich array of new findings. MNC 
headquarters are, on average, the most 
agglomerative, meaning that they are 
most concentrated geographically. 
Headquarters facilities are followed by 
MNC foreign subsidiaries and domes-
tic plants in their degree of concentra-
tion. The differences in the degree of 
agglomeration of these three different 
types of facilities suggest that MNC 
offshore clusters are not simply a reflec-
tion of domestic industrial ones. 

Figure 1, on the following page,  
plots the distributions of pairwise 
industries’ agglomeration densities, 
computed using a distance of 50 km 
to define “close” establishments for 
MNC foreign subsidiaries and domestic 
plants, respectively. MNC foreign sub-
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sidiaries are more agglomerative than 
domestic plants in capital-, skilled 
labor-, and R&D-intensive indus-
tries. In industries with greater than 
median levels of capital intensity, the 
distribution of agglomeration indices 
is rightward-shifted for MNC for-
eign subsidiaries compared to domes-
tic plants. This pattern is similarly 
observed for industries with greater 
than median levels of skilled labor 
and R&D intensities. We also evaluate 
how agglomeration economies, par-
ticularly input-output linkages, labor 
and capital goods market externali-
ties, and technolog y diffusion, affect 
MNCs relative to domestic firms. We 
find that MNCs’ choice of location is 
significantly influenced by technol-
og y diffusion and capital-good mar-
ket externalities.

These findings are largely consis-
tent with the MNCs’ vertically inte-
grated organizational form and sub-
stantial investment in technolog y and 
capital goods, as well as with the 
increasing segmentation of activities 
within firm boundaries and increas-
ingly complex sourcing strategies. 

Intra-Industry FDI

Andrew Charlton and I show 
that large FDI flows across rich coun-
tries associated with these more com-
plex strategies do not fit the tra-

ditional classification of horizontal 
FDI.3 Although patterns of foreign 
investment are recognized as com-
plex, the literature has tradition-
ally, for analytical simplicity, dis-
tinguished between two forms of, 
and motivations for, locating activi-
ties abroad: horizontal — replicating 
a subset of activities or processes in 
another country, and vertical — frag-
menting production by function. In 
general, market access models are 
favored empirically over comparative 
advantage models. Our results sug-
gest that data limitations have led the 
prior studies to underestimate verti-
cal FDI systematically. 

We use a combination of four-
digit, sector-level information from 
the WorldBase data together with 
input-output tables to distinguish 
between horizontal and vertical FDI. 
We classify a horizontal subsidiary 
as a plant in the same sector as its 
foreign parent owner, and a verti-
cal subsidiary as a plant in sectors 
that are inputs to the foreign par-
ent’s product. As we do not observe 
interplant trade, this approach infers 
vertical relations from information 
about the goods produced in each 
establishment and their input-output 
relationships. While we acknowledge 
its limitations, this method yields a 
large amount of data for many coun-
tries and industries and avoids con-

cerns about transfer pricing affect-
ing values. 

We find that the bulk of MNC 
activity occurs between rich nations, 
but some of our plant-level findings 
provide a new perspective that goes 
beyond this traditional wisdom. Many 
vertical subsidiaries, which we find 
are larger than commonly thought, 
are located in sectors related to higher 
skill input in high-skill countries. 
These subsidiaries have been assumed 
to be market seeking.4 We term such 
subsidiaries intra-industry vertical 
FDI and show them to be qualita-
tively different from vertical subsid-
iaries that cross two-digit industry 
codes, that is, inter-industry vertical 
FDI. Although both are vertical, intra-
industry vertical FDI is more diffi-
cult to explain via standard theories 
that emphasize factor cost differences 
as the primary motivation for frag-
mentation. We argue that the pat-
terns of vertical FDI and the motiva-
tion for sourcing an input within firm 
boundaries also involve the subsid-
iary’s intended position in the produc-
tion chain. We define a variable that 
captures the proximity of two four-
digit sectors in a vertical production 
chain as the proportion of the inter-
mediate product used directly in the 
final good; for example, less-processed 
materials have low proximity variables. 
We find proximity to be significantly 

Figure 1



16 NBER Reporter • 2016 Number 3

higher, on average, between two verti-
cally related plants than between two 
randomly selected ones. 

Firm Boundaries and 
Organizational Choices

Value Chains

Pol Antràs, Davin Chor, Paola 
Conconi, and I examine firms’ orga-
nizational choices along value chains 
and their key decisions regarding 
which segments of the production 
process to own and which to out-
source.5 We combine WorldBase data 
on firm activities across many coun-
tries and industries with information 
from standard input-output tables to 
study the differences between value 
chains for integrated and 
non-integrated inputs. 
We construct an indus-
try-pair specific measure 
of the position of differ-
ent industries along the 
value chain that summa-
rizes the extent to which 
a firm’s integrated inputs 
tend to be more upstream 
compared to its non-inte-
grated inputs. 

We develop a rich 
theoretical framework of 
firm behavior amenable 
to estimation using firm-
level data.6 In an incom-
plete-contracts setup in 
which the manufacture 
of final goods entails a 
large number of produc-
tion stages performed in a 
predetermined order, sup-
pliers engaged in different 
stages undertake relation-
ship-specific investments. The divi-
sion of surplus between the final-good 
producer and each supplier is gov-
erned by bargaining after inspection 
of the completed stage. We allow for 
heterogeneity in the importance of 
inputs for production as well as in sup-
pliers’ marginal cost of production at 
different points along the value chain.

We find that a firm’s propensity 
to integrate upstream inputs depends 
critically on the elasticity of demand 
for its final good and the elasticity 
of substitution across its production 
stages. When demand is elastic or 
inputs are not particularly substitut-
able, input investments are sequen-
tial complements; the greater the 
upstream supplier’s investments, the 
greater that supplier’s marginal incen-
tive to undertake relationship-specific 
investments. In this case, it is optimal 
to contract at arm’s length to incen-
tivize upstream suppliers’ investment 
efforts and integrate the stages fur-
thest downstream to capture surplus. 
When demand is inelastic or inputs 
are sufficiently substitutable, input 
investments are instead sequential 

substitutes. In this case, firms choose 
to integrate relatively upstream stages 
and outsource downstream suppliers. 
Figure 2 illustrates these patterns for 
different quintiles of the parent firm’s 
elasticity of demand.

In our model, greater upstream 
use of contract arrangements reduces 
a firm’s need to rely on organiza-

tional arrangements to elicit the right 
incentives from suppliers positioned 
at early stages. We construct a mea-
sure of input contractibility for each 
industry and find that a greater degree 
of contractibility of upstream inputs 
increases the likelihood that a firm 
facing high elasticity of demand will 
integrate upstream inputs. These 
empirical patterns provide strong evi-
dence that the position of inputs in 
the production process and contrac-
tual frictions critically shape a firm’s 
integration choices. 

Prices and Vertical Integration

The impact of market conditions, 
in particular prices, on firms’ orga-
nizational choices is a long-standing 

question in organizational 
economics. In a recent 
paper, Conconi, Harald 
Fadinger, Andy Newman, 
and I find strong support 
for the view that output 
prices are a key determi-
nant of vertical integra-
tion.7 This result stems 
from managers not only 
having a stake in the orga-
nizational goal, but also 
standing to derive pri-
vate, non-contractible 
benefits.8 Suppose that 
integration increases pro-
ductivity, but at a cost; 
improved coordination 
among suppliers, for 
example, could engender 
administrative costs inde-
pendent of output and 
product price. A price-
taking firm would choose 

to integrate only if the ben-
efits of increased profitability out-
weigh the cost of integrating. At low 
prices, productivity gains from inte-
gration are seldom sufficiently valu-
able to justify the cost. As the mar-
ket price rises, the tradeoff resolves in 
favor of more integration. 

Testing whether product prices 
affect organizational design requires 

Figure 2
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an exogenous source of price varia-
tion. Trade policy provides one such 
source, since the degree of trade pro-
tection obviously affects equilibrium 
prices, but it is unlikely to be influ-
enced by firms’ vertical integration 
decisions. Under the most favored 
nation (MFN) principle set out in 
the General Agreement on Tariffs 
and Trade (GATT), member coun-
tries agree not to discriminate among 
trading partners, with some excep-
tions. Long-term multilateral trade 
negotiations render MFN tariffs less 
responsive to domestic political pres-
sure. Reverse causality is also unlikely 
to be a concern in our analysis as the 
MFN tariffs that firms faced in 2004, 
the year we examine, were determined 
during the Uruguay Round of multi-
lateral trade negotiations (1986–94). 
Combining information on firms’ 
production activities drawn from 
WorldBase with input-output tables, 
we construct firm-level vertical inte-
gration indices that measure the frac-
tion of inputs used in the production 
of a final good that can be produced 
in-house.

We find that the higher the tar-
iff on imports of a given product, and 
thus the higher the domestic price, the 
more vertically integrated are the firms 
that produce the product in that coun-
try. The effect is larger precisely where 
organizational decisions ought to be 
more responsive to import tariffs — for 
firms that serve only the domestic mar-
ket and in sectors in which tariffs have 
a greater impact on domestic prices. 
We rule out several alternative mech-
anisms that could generate a positive 
correlation between tariffs and verti-
cal integration, such as competition 
and credit constraints. Our estimates 
imply that price changes can have large 
effects on firm boundaries. Contrary 
to the direction of causality suggested 
by foreclosure theories, whereby ver-
tical integration raises prices as firms 
integrate with their suppliers to reduce 
competition, our analysis suggests that 
higher prices may induce more vertical 
integration. 

Effects of Multinational 
Firms Productivity, 
Selection, and Reallocation

The impact of MNCs on their 
host countries has been widely stud-
ied.9 Positive gains from MNC activ-
ity are often attributed to within-firm 
productivity improvements resulting 
from productivity spillover from for-
eign MNCs to domestic firms, or from 
self-upgrading by domestic firms. But 
MNC production can also precipitate 
more intense competition in product 
and factor markets, as well as reallo-
cation of resources from domestic to 
multinational firms and from less pro-
ductive to more productive domes-
tic firms. Although both channels 
imply aggregate productivity gains, 
they represent two distinct margins. 
Within-firm productivity improve-
ment operates through an “intensive 
margin” where foreign production 
increases the productivity of domes-
tic firms that persist, while between-
firm selection and market realloca-
tion operates at an “extensive margin” 
where foreign competition induces 
the exit of the least productive firms. 
The implications for domestic econo-
mies are also sharply different: growth 
or contraction of domestic industries. 

My recent work with Chen dis-
entangles the two channels in deter-
mining aggregate productivity gains 
from MNC production.10 We inves-
tigate the ways market reallocation 
and knowledge spillovers influence 
potential gains from MNC competi-
tion, and their relative importance, 
using a general analytical frame-
work based on a standard model of 
MNC production and heterogeneous 
firms, accounting for self-selection 
of MNCs. Our predictions of how 
variation in these channels influences 
the distribution of domestic firms 
along the dimensions of productivity, 
revenue, employment, and survival 
enable us to distinguish between the 
two channels. We empirically evalu-
ate these predictions using Bureau van 
Dijk’s Orbis, a large, cross-country-

panel compilation of financial, oper-
ating , and ownership information for 
companies.

We find within-firm productivity 
improvement and between-firm selec-
tion to be significant but distinctly 
different sources of gains from MNC 
production. We also explore the pos-
sibility of between-industry produc-
tivity spillover through vertical pro-
duction linkages and find linkages to 
affect less and more productive firms 
differently. The data are consistent 
with both between-firm selection and 
market reallocation. Ignoring them 
could bias estimates of the origin and 
magnitude of productivity gains from 
MNC production.11 

Foreig n Ownership, Vertical 
Linkages, and Resilience

Firms’ integration choices across 
borders can also affect a host coun-
try’s performance. MNCs’ ability to 
shift production back home likely 
results in more volatile performance 
for horizontal subsidiaries while 
intra-firm demand may help absorb 
negative demand shocks in the host 
country, resulting in more resilient 
responses to crises. 

Chen and I examine the differen-
tial performance of establishments, 
with particular emphasis on the role 
of foreign ownership during the 
2008–09 global financial crisis. This 
crisis was notable for its speed, sever-
ity, and international span.12 We pro-
vide micro-evidence on the role of 
production and financial linkages in 
influencing how foreign ownership 
affects an establishment’s resilience 
to economic crisis. We construct a 
direct measure of production linkages 
by examining the input-output rela-
tionship between the primary prod-
ucts of subsidiaries and parent firms. 
We also consider how MNCs’ inter-
nal capital markets lower subsidiaries’ 
dependence on host country credit 
conditions, an advantage particularly 
important during credit crunches. In 
order to disentangle the effect of for-
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eign ownership from the effects of 
other observable and unobservable 
establishment and macroeconomic 
factors, we match MNC subsidiaries 
with local plants in the same country 
and industry on the basis of similarity 
in characteristics, using WorldBase’s 
data. We infer the effect of foreign 
ownership from divergences in the 
performance paths of MNC subsidiar-
ies and their local matches. We com-
pare the effect of foreign ownership 
between the non-crisis years 2005–06 
and the crisis period, 2007–08. 

Our results shed light on why for-
eign ownership could lead to diver-
gent performance. On average, foreign 
subsidiaries were more resilient than 
their domestic counterparts through 
the crisis. Establishments with stron-
ger vertical production linkages 
exhibited more resilience, especially 
in host countries with greater neg-
ative demand shocks. Horizontally 
linked establishments, in contrast, 
performed no better than the control 
establishments. The role of vertical 
production linkages and the role of 
financial linkages, especially in host 
countries with worsening credit con-
ditions, also were related to perfor-
mance only during the crisis period. 
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