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Abstract. Problem definition: Manufacturing firms are undergoing restructuring defined by
a collection of adjustments and decisions, which affect the source and destination of man-
ufactured products throughout the firm’s global supply chain network. We report on a
comprehensive picture of manufacturing sourcing on a global basis. Academic/practical rel-
evance: With dynamic changes in global economic, political, and technological conditions,
the design of global supply chain strategies has become critically important for executives
and has great potential for operations management research. Methodology: Our work is
based on a global field study conducted in 2014 and 2015 among leading manufacturers
from a wide range of industries. The data set has the distinguishing feature of reflect-
ing actual decisions that the firms made recently (during the last three years). Results:
Companies are currently restructuring their global production footprints. The majority of
firms engage in offshoring. Reshoring does occur but seldom for corrective reasons. China
remains the most attractive site for production sourcing, followed by Eastern Europe and
Southern Asia. Manufacturing continues to decline in the developed economies of Japan
and Western Europe. We observe that while North America may be at the cusp of a man-
ufacturing renaissance, such a change is not just because of reshoring by domestic firms.
Labor cost no longer dominates manufacturing location decisions; rather, firms decide
based on complex trade-offs among a variety of factors. Finally, firms localize production
in developed economies and use developing economies as production hubs. Managerial
implications: Our goal in this paper is to inform both managerial policy decisions and the
academic research agenda by developing insights on managerial practices that concern
production sourcing and on the factors that drive such decisions. We develop hypothe-
ses concerning how firms make these strategy decisions, and we discuss implications for
analytical and empirical research.

Keywords: manufacturing location decisions • o�shoring • reshoring

1. Introduction
The globalization of manufacturing is well established
in many industries and has led to a high level of inter-
action throughout global supply chains. Recently, how-
ever, there has been a negative reaction to globalization
based on the uneven distribution of its benefits. While
many in developed economies now have access to lower
cost products, many others have lost their jobs and have
seen their prospects for economic advancement dimin-
ished. The discussion on how to deal with the global-
ization of manufacturing has become highly politicized,
with some politicians and political candidates in the
United States and other developed economies promis-
ing to restore lost employment and industrial activity.

Although many commentators have expressed doubt
that such promises will be fulfilled, the debate on what
governments should do has intensified. For example,
following the 2016 U.S. presidential election, the new
administration has focused on providing incentives to
firms to remain in the United States and to reshore,1
while the United Kingdom’s decision to leave the Euro-
pean Union has led politicians to pressure firms not to
offshore from the United Kingdom. This discussion has
expanded to include the growing role of automation
in manufacturing and its potential to reduce future job
growth and modify capacity decisions.

There is much confusion and disagreement about
whether and how firms should respond to such

389

http://pubsonline.informs.org/journal/msom/
mailto:cohen@wharton.upenn.edu
http://orcid.org/0000-0002-8644-8820
mailto:shiliang.cui@georgetown.edu
http://orcid.org/0000-0002-6643-6865
mailto:ernstr@georgetown.edu
http://orcid.org/0000-0001-7203-9535
mailto:arnd.huchzermeier@whu.edu
http://orcid.org/0000-0003-2178-3254
mailto:kouvelis@wustl.edu
http://orcid.org/0000-0002-8800-4537
mailto:haulee@stanford.edu
mailto:matsuoh@kobe-u.ac.jp
mailto:marc.steuber@whu.edu
mailto:atsay@scu.edu
http://orcid.org/0000-0002-4082-8027


Cohen et al.: Benchmarking Global Production Sourcing Decisions

390 Manufacturing & Service Operations Management, 2018, vol. 20, no. 3, pp. 389–402, © 2018 INFORMS

political pressure as well as to changes in the global
business environment (i.e., potential modification of
trade treaties such as the North American Free Trade
Agreement, changes to corporate and border taxes, or
shifts in labor costs in certain countries). On the one
hand, a recent survey by the Boston Consulting Group
found that more than 30% of U.S. manufacturing exec-
utives said their company was embarking on expan-
sion of manufacturing capacity in the United States,
while only 20% said that their company was expand-
ing in China (Sirkin et al. 2014). On the other hand,
A.T. Kearney used aggregate economic data to con-
clude that offshoring is occurring at a higher rate than
reshoring (van den Bossche et al. 2014).

Globalization is a concern central to operations, and
thus the operations management (OM) research com-
munity has an opportunity to contribute to one of the
core issues of our time. In recent years, the opera-
tions literature has looked at these issues from multi-
ple perspectives. Similar to other empirical studies, we
analyze an empirically grounded data set concerning
the status of global supply chain sourcing for manu-
facturing, based on a recent survey of a diverse sam-
ple of global manufacturing firms.2 However, our data
set has the distinguishing feature of reflecting actual
decisions that the firms made recently (during the
last three years). This decision-based approach con-
trasts with typical surveys conducted in recent years
that are based either on the responses of specific indi-
viduals who are asked to speak to their firm’s plans
and intentions or on aggregate volumes of imports
and exports of manufactured goods. Other related
but incomplete sources are company announcements
and press releases that typically present a limited
amount of information and may have a public relations
motive. Our results confirmed that a significant wave
of restructuring of global supply chains is indeed in
progress. Our response data allow us to address the
following questions.

1. To what extent have global production sourcing
networks changed over the last three years?

2. Has the offshoring or reshoring activity of firms
increased or decreased over this time frame? What are
the major drivers of the observed change?

3. What role do the three main manufacturing re-
gions (North America, Western Europe, and China)
play in the restructuring of global production sourc-
ing? Which regions have attracted manufacturing
investments, and which have seen divestment? What
are the drivers of these changes? How do these results
vary by industry?

4. What is the role of developing economies (i.e.,
Southern Asia and Eastern Europe) in the global sourc-
ing of production? What changes have arisen over the
last three years? What factors can explain these obser-
vations?

Our observations revealed a pattern of changes that
reflects the widespread restructuring of manufacturing
supply chains that is underway, on a global basis, de-
rived from complex trade-offs among factors that may
include but are hardly limited to labor cost. This restruc-
turing is defined by a collection of adjustments and
decisions, which affect the source and destination of
manufactured products throughout the firm’s global
supply chain network as well as the use of technol-
ogy. These changes are occurring in every industry we
surveyed. While we are able to validate expectations,
some of the results of our survey are surprising—that is,
China is still the most attractive region for production
sourcing, followed by the countries in Eastern Europe
and Southern Asia. Whereas Japan and Western Europe
suffer from a net outflow of production volume, man-
ufacturing in North America is actually growing—but
not because of reshoring by American companies.

Our goal in this paper is to develop insights that
inform both managerial policy decisions and the aca-
demic research agenda. We believe that the detailed
and comprehensive picture of global manufacturing
sourcing that emerges from our survey is especially
relevant to OM research, which has a long history of
analyzing global supply chain strategy as well as devel-
oping optimization models to support manufacturing
planning and control.

At the managerial policy level, our analysis of the
data, in particular, illustrates how industry and prod-
uct factors are especially relevant for understanding
the observed pattern of global sourcing adjustments.
These results, enabled by our decision-focused sur-
vey methodology, identify specific trade-offs, risks,
and constraints derived from both resource and policy
considerations, which firms report to be important in
explaining the drivers of their actual global sourcing
decisions. These insights suggest new model formula-
tions for optimizing a firm’s global supply chain strat-
egy and for analyzing manufacturing sourcing pol-
icy questions. Our observations also provide evidence
concerning adoption of automation and investment in
research and development (R&D) in different indus-
tries and geographies.

Analysis of the results leads us to several hypothe-
ses about the drivers of these decisions and the poten-
tial impact of environmental factors. These hypotheses
could be tested in further empirical and analytical stud-
ies. While we do not claim to have developed a causal
model of global sourcing that generalizes across multi-
ple industries and geographies, we believe our results
provide direction for ongoing research in both the OM
and policy domains.

At the academic research level, our research ad-
dresses the gap between current theory and the empir-
ical issues of offshoring and reshoring relevant for
practice in global manufacturing sourcing strategy.
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Moreover, this research has led to methodological
insights concerning empirical research in strategic
domains such as global sourcing. Finally, our research
is informative with respect to corporate decision mak-
ing for global supply chain sourcing. Specifically, we
observed firms that are making such decisions based
on analysis of trade-offs and risks and not on indi-
vidual criteria such as labor cost differences (e.g., the
United States versus China).

Additionally, our study is distinguished by the na-
ture of our sample, which yields an unprecedented
depth of information that enables wide-ranging obser-
vations of how individual firms are modifying their
global supply chains. More specifically, we gathered
data from a global sample of leading firms in multiple
manufacturing sectors, and respondents shared com-
prehensive details concerning their individual produc-
tion sourcing decisions.

Decision-specific responses provided information at
the product (group) and location levels. These data
allow us to take an exploratory perspective similar
to “grounded theory” research so that we can bet-
ter understand, unbiased by preconceived notions or
hypotheses, how executives think about location deci-
sions and technology investments. Our approach is
thus closer to the theoretical sampling typical of case
study research than to statistical sampling (Eisenhardt
1989). Although the size and selection of this sample
preclude generalization of our results, the rich infor-
mation content leads to conclusions that are consis-
tent with the current global manufacturing landscape
and are informative for the ongoing policy debate.
Hence, we view this research as a field study into recent
production sourcing decisions that is relevant to all
companies that are engaged in global manufacturing.3
Finally, a key purpose of this paper is to guide the OM
community on the challenges and opportunities asso-
ciated with conducting research on global supply chain
sourcing strategy. Accordingly, we develop recommen-
dations to inform the OM research agenda.

The rest of our paper is structured as follows. Sec-
tion 2 reviews the literature including prior empirical
and analytical work. We then explain our methodology
in Section 3. Section 4 gives an overview of the pro-
duction sourcing and restructuring decisions made by
our respondents. We contrast offshoring, which consists
of locating manufacturing operations in regions other
than where the business unit is headquartered, with
reshoring, which is the relocation of manufacturing
operations to the region of a business unit’s headquar-
ters. We describe these two sourcing strategies in detail
and explore them further by identifying the drivers of
decisions to invest or divest in the particular manu-
facturing regions. We also discuss several other sourc-
ing strategies observed in our sample. Section 5 intro-
duces hypotheses suggested by the observed pattern

of decisions and the implications for OM research and
global supply chain model formulations.

2. Literature Review
The study of manufacturing sourcing has generated a
vast literature with contributions from multiple disci-
plines. See Mihalache and Mihalache (2016) for a recent
review of the past 25 years of academic research in
this area.

Both anecdotal evidence from business press arti-
cles and empirical evidence presented by scholars in
the field suggest that companies are indeed reconfigur-
ing their supply chains and global manufacturing foot-
prints. We reviewed publications from academics as
well as professional associations and management con-
sulting firms researching recent decisions on the con-
figuration of global supply chains. We find results that
are consistent across these publications yet also findings
that seem to be idiosyncratic to the underlying sample.
Across the publications, we observe a tendency to base
analyses on the total pool of decisions taken by a firm
and not individual decisions, which constitutes the key
differentiator between these studies and ours.

This section briefly discusses three of the principal
streams—strategy frameworks, analytical modeling,
and empirical studies—devoting the most space to the
third since this paper falls primarily into that category.

2.1. Strategy Frameworks
The theory of industry competitiveness (Porter 1990,
1998) highlights the benefits of a firm being located
close to peers that perform similar activities and the
consequent lively ecosystem of enabling resources
(“industry clusters”). The eclectic paradigm is a com-
prehensive framework for explaining the entry mode
choices of multinational enterprises (MNEs) (Dunning
1980, 1998, 2000). Internalization theory (Buckley and
Casson 2009) explains the behaviors of MNEs from
the perspective of setting the boundaries of a firm and
utilizing location-specific advantages. Rugman and
Verbeke (2009) review the literature on the interactions
between the location advantages and the competitive-
ness of MNEs. Faeth (2009) reviewed the international
business literature and concluded that determinants
of foreign direct investment (FDI) by MNEs cannot be
well explained by any individual one of the existing
theories.

Finally, we point out that in the theory of the firm lit-
erature, the analysis of the timeless question of make
versus buy (i.e., outsourcing), which specifies the orga-
nizational boundaries of the firm, can also speak to the
choice of geographical boundaries that is intrinsic to
offshoring decisions (McIvor 2013). Branches of this lit-
erature include transaction cost economics (Williamson
1975), the resource-based view (Wernerfelt 1984), and
the knowledge-based view (Kogut and Zander 1992,
Grant 1997).
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The work noted above tends to use exogenous vari-
ables of either a firm-specific, industry-specific, or a
country-specific nature. The resulting insights have
been very important for the framers of government pol-
icy but have had less impact on actual strategy formu-
lation or implementation of sourcing policies by firms.

2.2. Analytical Modeling in Operations
Management and Operational Research

The operations management and operational research
(OM/OR) literatures provide conceptual and math-
ematical models to account for manufacturing loca-
tion decisions in international manufacturing networks
(for reviews, see Melo et al. 2009, Cheng et al. 2015).
Mathematical models (e.g., Cohen and Lee 1989, Dong
et al. 2009, Huchzermeier and Cohen 1996, Lu and
van Mieghem 2009, Wu and Zhang 2014, Chen and
Hu 2017) tend to focus on optimal production network
configurations under specific circumstances, whereas
conceptual models (e.g., Kouvelis and Niederhoff 2007)
organize the factors relevant to decisions about global
production sourcing.

We note that the OM/OR analytical literature con-
tains models that are framed at various levels of detail
and are positioned over a range of planning horizons.
These models also incorporate various decisions taken
from the hierarchy of decisions associated with global
sourcing. It has been our experience that these mod-
els are rarely implemented or are not used directly to
support analysis of company-specific decisions. Rather,
it seems that companies have adopted more basic
approaches to developing the business case for a con-
templated structural or policy change associated with
global sourcing. The data collected for our study sug-
gest that this may no longer be the case.

2.3. Empirical Studies
Most of the studies find evidence that companies are
indeed reconfiguring their supply chains (O’Marah
and Lee 2013, Accenture 2014, Chen et al. 2015). Yet
while Kinkel and Maloca (2009) observe offshoring
decisions to Eastern Europe and China, O’Marah and
Lee (2013) argue that China has lost its appeal as an
offshoring destination and that countries in Southeast
Asia are becoming an attractive alternative. The same
study further observes decisions to nearshore man-
ufacturing to the United States and Mexico, which
is supported by the findings of Ellram et al. (2013)
and Accenture (2014). By contrast, van den Bossche
et al. (2014, 2015) conclude that reshoring to North
America is not happening to a large extent, something
that Kinkel and Maloca (2009) confirm for Europe as
well. A recent study by Goldman Sachs (Delaney et al.
2017) reports that, for the first time, FDI by Chinese
companies into the United States has exceeded the
investment of U.S. companies into China.

Just as the literature reports a wide range of trends,
multiple studies document a move beyond mere labor
cost comparisons to decision drivers such as proxim-
ity and access to markets, risk resilience, and sup-
ply chain flexibility (Kinkel and Maloca 2009, Simchi-
Levi et al. 2012, Ellram et al. 2013, Chen et al. 2015,
Delaney et al. 2017). Yet there is still evidence for cost-
driven offshoring, especially to Eastern European and
Asian countries (Kinkel and Maloca 2009, O’Marah
and Lee 2013). The factors driving decisions vary by
region (Kinkel and Maloca 2009, Ellram et al. 2013,
O’Marah and Lee 2013, Chen et al. 2015), over time
(Ellram et al. 2013, Gylling et al. 2015) and by industry
(Delaney et al. 2017).

The decision to reshore has received special atten-
tion in recent empirical research (Tate 2014). Some
interpret reshoring as a corrective action—that is, an
attempt to remediate an earlier location decision that
turned out badly (Kinkel and Maloca 2009, Gray et al.
2013, Fratocchi et al. 2014). However, others argue
that such a shift in production might actually be an
appropriate response to a changing business environ-
ment (Martínez-Mora and Merino 2014, Tate et al.
2014). Comparing total manufacturing costs across
the globe, the Boston Consulting Group concludes
that the formerly substantial cost gap between devel-
oped and developing countries—in particular, between
the United States and China—has diminished to the
extent that some products may actually be cheaper for
American firms to produce domestically (Sirkin et al.
2014). The same trend is emerging in other regions
(de Treville and Trigeorgis 2010).

Sirkin et al. (2014) explain this development by
changes in productivity-adjusted labor cost, by cur-
rency appreciation and rising energy costs in many
developing economies, and by increases in oil prices
and hence in transportation costs. As a result, the fac-
tor that for the past 25 years has pushed production
offshore—namely, labor cost—may now be responsible
for the reshoring of production volume.

The empirical studies reviewed here have identified
different aspects of global production sourcing deci-
sions and observed a diversity of motivations. Never-
theless, we believe that the particular perspective on
these decisions taken in this paper—that is, analyzing
individual production sourcing decisions of a global
sample—is new to the literature. Furthermore, most
empirical studies have a rather narrow geographic
focus and are limited in their ability to track shifts of
production volume. As far as we know, ours is the first
study that maps current production sourcing decisions
of a global sample and also ties them to the drivers
of decisions at the individual level. While our sample
size does not warrant generalizability of our results, we
believe that the sample and the way the information
was captured nevertheless allow for unique insights
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into how these decisions were made. These insights
have led us to formulate hypotheses about trends in
global production sourcing and their decision drivers,
which subsequently could be tested through empirical
or model-based research.

3. Data Description
3.1. Data Gathering
We collected data during 2014 and 2015 using a
questionnaire administered online and by mail. This
instrument enhanced the questionnaire developed for
a predecessor study in China (Chen et al. 2015).
Respondents provided information about specific pro-
duction sourcing decisions and the resulting volume
changes within the company’s manufacturing network.
We also asked about the business unit, the product, the
importance of different decision drivers, and the cur-
rent sales and production footprint. Given the scope
and depth of our questions, respondents were required
not only to gather data from multiple sources but also
to obtain the clearance needed for sharing highly con-
fidential data. The data set is described in detail in
the online report (Cohen et al. 2015), which illustrates
the nature and depth of the information obtained.
The questionnaire is available upon request from the
authors.

Each firm responded based on a single product cate-
gory, indicating how the production sourcing changed
across regions over the preceding three years and also
identifying the main drivers from a list of 24 possi-
bilities. Thus, the unit of analysis in this study is the
firm’s product-level decision. If, instead, the survey
had asked for data at the level of the firm, responses
would reveal only volume changes aggregated across
multiple product categories. That approach would
have obscured the reasons why, for example, a firm
simultaneously increases the production of one item in
a given region while decreasing the volume of another.

The questionnaire was distributed to the profes-
sional networks of this paper’s authors, to selected cus-
tomers of our industrial partner Avnet, and to a list of
the largest manufacturing firms in Europe and Japan.
We promised strict confidentiality. Invitees were incen-
tivized by offering both early access to our analysis and
an invitation to participate in a roundtable conference
with the research team and representatives of fellow
responding companies.

3.2. Sample Profile
We received 85 completed questionnaires but omit-
ted the 11 that did not report any changes in produc-
tion sourcing. Even though the omitted data did reveal
something about the extent of supply chain restructur-
ing, we could not use them to enhance our understand-
ing of the decision drivers. Thus, our final sample con-
sists of 74 respondents. The respondents of record were

Table 1. Respondents by Industry (n ⇤ 74)

Industry Absolute Relative (%)

Automotive 11 15
Capital goods 10 14
Consumer goods 13 17
Information technology 12 16
Machinery 14 19
Other 14 19

supply chain executives (68% at the vice president level
or higher), but in all cases, the inputs were collected
from multiple sources within each company. Table 1
shows the wide range of industries represented. Most
of the companies were based in North America (37%),
Europe (31%), and Asia (28%). The respondents span
different stages of the value chain, including the raw
material and basic component stage (7%), the lower-tier
assembly or processing stage (5%), the first-tier assem-
bly or processing stage (24%), and the final product
stage (64%).

As noted, we have defined reshoring as an increase
in production volume in the region where the business
unit’s headquarters is located, following the definition
of domestic manufacturing given by Brush et al. (1999).
Although a focus on the location of headquarters can
be misleading—because of practices such as tax inver-
sion (see Tsay 2014)—in our sample it is an appropriate
choice with respect to most respondents: the location
of headquarters usually corresponds to the firm’s his-
toric origin or the region of operational focus (or both).
We define reshoring in a wide sense to include all
investments in one’s home region; the reason for this
approach is that an investment at home, even without
a reduction in offshore production volume, still alters
the firm’s balance between onshore and offshore man-
ufacturing. We must point out that this definition of
reshoring does not include second-order effects (i.e.,
when a component supplier follows a customer into
an offshore region). Our results should thus be inter-
preted accordingly.

4. Results and Observations
4.1. Changes in Global Manufacturing Footprints
In this section, we present observed changes in global
manufacturing footprints derived from the survey
data. In particular, our sample of 74 companies con-
firms anecdotal evidence that across all industries and
firm sizes, companies indeed are restructuring their
supply chains by investing and divesting in produc-
tion capacity. We divide the results into four cat-
egories. First, “supply chain restructuring” captures
the resulting changes in production per region. Sec-
ond, “offshoring and reshoring” explains the imbal-
ance observed across the sample regarding the two
ways of evaluating the restructuring observed. Third,
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Figure 1. (Color online) Percentage of Firms Changing Production Volume per Region
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Source. All figures are extracted from report (Cohen et al. 2015) and are used with permission.

“reloading versus rebalancing” is a way to explain the
nature of the changes in manufacturing capacity deci-
sion. Finally, “natural hedging” reflects the degree of
colocation of sales and production in a region. Consis-
tent with all other prior studies, we report our results
based on the percentage of the respondents in the
sample.4

4.1.1. Supply Chain Restructuring. To answer our re-
search question about current manufacturing location
decisions, we compiled descriptive statistics related to
whether or not a firm has increased and/or decreased
production volume in a region (see Figure 1). As
expected, China remains the most attractive region
for production sourcing. Almost half of the 74 sam-
ple respondents (45%) reported investments in man-
ufacturing in China, while only 11% of the sample
decreased their operations in that country.

Across the sample, we distinguish between devel-
oped and emerging (a.k.a. “developing”) economies.
Emerging economies, which include China and India
as well as the Association of Southeast Asian Nations
(ASEAN) and Eastern European countries, clearly
exhibit a surplus of investments over divestments.
For example, nearly five times as many respondents
reported increasing their production volume in East-
ern Europe (24%) as reducing it (5%). The situation
is different for developed economies (North America,
Japan, and Western Europe), where the number of
firms increasing their volume is roughly comparable to
the number reducing. Only in North America is there
a surplus of investments over divestments—a mod-
est indication of the resurgence in U.S. manufacturing
Sirkin et al. (2012) postulated.

Figure 2 captures the flows of production volume
among the regions of the world. The numbers indi-
cate the percentage of respondents in the sample that
decrease production volume while at the same time
increase production volume in another region. For
example, 9% of the 74 sample respondents report a

decrease in production volume in Western Europe and
at the same time report an increase in production vol-
ume in North America. Hence we consider this to
be a “flow” of manufacturing sourcing from Western
Europe to North America. An interesting observa-
tion is that there is no dominant strategy for produc-
tion sourcing decisions. While there are stronger and
weaker flows of production volume between regions,
there is currently a complex and diverse pattern of
production volume flows that is occurring on a global
scale.

While evaluating the flows of production between
regions, we note that the largest flows into any region
are those into China, and the largest outflows are those
from Western Europe. Notably, the flow from Western
Europe to China is the largest flow observed between
any two regions, and 16% of the sample respondents
include a shift of production volume from Western
Europe to China. An equally sized reloading flow
was observed into China with no simultaneous vol-
ume decrease in another region. These firms grew
their global manufacturing capacity by investing in
China. While 5% of the sample respondents shifted
production volume from North America to China, an
equal number of respondents shifted production vol-
ume outside of China to ASEAN countries.

Eastern Europe and Russia is the region after China
for which the most respondents reported an increase
in production volume. Of the 24% of the sample that
reported investments in this region, the majority, 15%
of the entire sample, are associated with a shift of pro-
duction volume from Western Europe. Another 8% of
the sample reload and invest without reallocation.
4.1.2. O�shoring vs. Reshoring. Results indicate a
significant difference between offshoring and re-
shoring. Of our sample firms, 76% engaged in the
offshoring of production (i.e., investing in nondomes-
tic production), and 32% of them have reshored pro-
duction. Reshoring is thus conspicuous in our sample
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Figure 2. (Color online) Flows of Production Volume Between Regions (Percentage of Sample)

5%

x x
Production volume shift from
one region to another

Production volume in-/decrease
without change in another region

9% 8%

15%

16%

16%

8% 5%

5%

5%
5%

9%
North

America

Central
America

South
America

Western
Europe

Eastern Europe and
Russia

Japan

ASEANIndia

China

Notes. Only values greater than 5% are shown in the figure. Note that percentages do not add up to 100% as a firm may report multiple flows
as part of a decision.

and is reported by almost a third of the respondents,
although the incidence rate differs by region. We find
that the share of reshoring firms is highest among
Western European companies: 36% compared with
28% and 26% for Japanese and North American firms,
respectively. This difference is not statistically signifi-
cant, but it does show that reshoring is not solely an
American phenomenon—despite receiving the most
media attention.
4.1.3. Reloading vs. Rebalancing. As noted earlier,
some regions are gaining ground by expanding their
manufacturing activity while others are losing ground.
We identified two types of manufacturing capacity
decisions: reloading and rebalancing. Both can include
reshoring or offshoring, but under reloading, firms
have either added or removed production capacity
across the global regions to achieve a more profitable
footprint (i.e., the gain of production in one region is
not associated with a loss of production in another).
Under rebalancing, firms have shifted production from
one region to another. We can think of this activity as
a zero-sum game—that is, one region’s gain is another
region’s loss. Figures 3 and 4 indicate how these two
strategies are adopted across the different regions and
industries, respectively.

Across the sample, we observe that rebalancing
dominates, as shown in the figures. This is especially
true in China, North America, and Europe, where a

large share of investments can be classified as rebal-
ancing. China, Europe, and India also show a relatively
high share of reloading investments associated with
volume growth. For divestments across all regions, the
vast majority is due to rebalancing. Only a few firms in
our sample decreased their global production volume.

The pattern of changes to the global allocation of
production volume shows a distinct variation across
industries. While as many of the automotive and
machinery firms in our sample reloaded (production
volume increase) as rebalanced, rebalancing prevails
for firms in other industries in the total sample. In three
industry groups—consumer staples, information tech-
nology, and machinery—no reloading as a result of
a volume decline is observed. Overall, capital goods
firms appear to be the least active in changing the allo-
cation of production volume: 30% of the sample did
not engage in changing their production footprint at
all but rather invested in automation or R&D.
4.1.4. Natural Hedging. We define natural hedging as
the condition under which the share of production and
sales volume is balanced—that is, to which degree pro-
duction and sales activities of a firm are colocated in
a region. A perfect natural hedge occurs when for a
firm in each region local production equals local sales.
As we can see in Figure 5, for most regions (e.g., West-
ern Europe, Japan), the share of production and sales
volume is balanced on the level of our total sample
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Figure 3. (Color online) Changes in Production Volume per Region (Percentage of Sample)
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Figure 4. (Color online) Changes in Production Volume by Industry (Percentage of Sample)
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(i.e., when averaging across all sample respondents).
For example, on average, 20% of production occurs
in North America while 25% of products are sold in
the North American market: a mismatch of just �5%.
However, for China, local production volume is more
than twice that of local sales volume. Much of what
our sample produces in China is thus exported. This
finding is in line with the offshoring activities of the
past decades. Similarly, given the fact that many North
American companies engaged early in large-scale man-
ufacturing offshoring to China, it is not surprising to
see that in North America, more is sold than produced.

At a more granular (i.e., firm) level, we observed
that despite the fact that all of the companies in our
sample, whether small or large, engage in interna-
tional business, many companies rely heavily on their
home regions—defined as the region where the busi-
ness unit’s headquarters is located—for sales and pro-
duction. Across the sample, we observe that a com-
pany’s home region is in most cases not only the largest
market but also the largest manufacturing source. The
regions where the business unit’s headquarters are
located account, on average, for 44%–64% of sales and
31%–77% of production volume. North American firms
seem to depend the least on their local market. Within
the total sales volume of 25% for North America as
shown in Figure 5, we find that 44% of sales occurs
in North America while only 31% of the global pro-
duction volume is manufactured at home (from the
total production volume of 20%); by contrast, Europe
accounts for 52% of the sales volume of European
firms and for 62% of the global production volume (see
exhibit 3 of Cohen et al. 2015). This is a high number
for production given the relatively high factor costs in
Europe, but it is in line with the recent history of global
manufacturing. American firms had quickly shifted
production to China over the past few decades, which
accounts for 30% of North American production, while
European firms were more hesitant to do so.

The concept of natural hedging is important and
requires further research. Several advantages derive
from natural hedging. These include reduction in ex-
posure to foreign exchange risk; reduction in lead time
to the country market, which leads to increased flexibil-
ity and responsiveness; the potential marketing value
of local presence; and the potential to reduce expo-
sure to government intervention in the form of cor-
porate taxes and other incentives or pressures. A pos-
sible disadvantage is that this is a less sophisticated
global sourcing strategy that may be suboptimal for
a company in light of the full range of trade-offs
that we observed firms considering. These adjustments
are made in response to changes in costs, conditions,
incentives, and technology. Clearly, some caveats to the
conclusions apply in light of the sample size.

4.2. Regional Perspectives
In Section 4.1, we focused on the changes made to
production sourcing reported by the entire sample.
We now present individual perspectives by region and
highlight not only the decisions but also their drivers
and impact (i.e., in accordance with the flows observed
in Figure 2). We divide the results into three main
areas: China, Eastern Europe and Russia, and North
America.
4.2.1. Market-Seeking Companies Enter China. Not
surprisingly, China continues to be the most attrac-
tive region for production sourcing. And it is predom-
inantly North American (33%) and European firms
(36%) from all industries that invest in production vol-
ume in China (see exhibit 11 in Cohen et al. 2015).
These companies invest in the production of not only
labor-intensive products but also, to a large degree,
capital-intensive products in China. This finding is
consistent with ongoing news coverage about manu-
facturers in China investing in automated high-tech
manufacturing. In terms of value chain position, a sig-
nificantly larger share of the respondents, when com-
pared with other flow decisions, indicate that the prod-
ucts shifted to China are intermediaries that are used
as inputs for other products.

The interesting result is that cost is no longer the
major driving force. Instead, market access, quality,
and supply chain–related factors have emerged as
dominant drivers for increasing production volume in
China. However, the primary driver for decreasing pro-
duction volume in China is primarily labor cost, as it is
in most cases involving ASEAN countries.

We consider the primary drivers that companies
cited in connection with two groups of decisions to
increase production volume in China: a shift from West-
ern Europe to China and growth within China without
any reallocation. In both cases, market changes, product
quality, and supply chain performance (supply avail-
ability, delivery lead time, flexibility, and logistic cost)
rank as the most important drivers.

The importance of labor (cost) distinguishes deci-
sions to shift production from Western Europe to
China. Companies following this production volume
flow rank labor cost highly but labor quality and
availability to a lesser degree. By contrast, companies
increasing production volume in China without any
reallocation put labor cost among the least important
drivers (17th of 24), while it is in the top 5 for decisions
to shift from Western Europe to China. A plausible
explanation might be that when deciding to shift from
Western Europe to China, the company’s cost differen-
tial between China and its current location is still too
substantial to be ignored. This, again, is an interesting
result for further research.

Both groups that increased production in China,
however, agree on the importance of market changes.
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Companies that shift production from Western Europe
to China rank market changes as significantly more
important than do companies that follow any other
strategy. Analyzing the sales activities of the compa-
nies investing in China in 2014 indicates that China
accounts for a significantly higher share of global sales
than do other firms in our sample. Over the next three
years, these companies are expected to see a further
increase in Chinese sales. Moving production to China
can therefore be seen as an enabler or accelerator for
serving this vast and rapidly growing market.

4.2.2. Low-Cost-Seeking Companies Leave China.
While China is the country with the single most re-
ported decisions for increasing production volume, it
is also the country with the third-most responses (11%
of 74 sample respondents) quoting a decrease in pro-
duction volume. About half of them report a shift of
production volume to ASEAN countries.

Contrary to decisions to invest in China, no Euro-
pean but many North American companies (75%) re-
port decreasing production volume in China. These
companies relocate mostly the production of labor-
intensive final products, contrary to decisions to invest
in China. For the decisions in this group, proximity of
production to R&D or to the market is of low impor-
tance for innovation or for aftersales service, suggest-
ing that the new manufacturing locations are used pri-
marily as offshore manufacturing sources.

When asked about the primary decision drivers,
companies rank labor cost as the most important,
along with supply availability and market changes. In
many industries, cost pressure first hits the suppliers.
Accordingly, the high ranking of supply availability
and raw material cost next to labor cost suggests that
these companies now follow some of their suppliers to
lower-cost locations outside China.

Also, market change is ranked as most important
and significantly more important by firms that made
decisions other than leaving China. So the very rea-
son that led some companies, many of which were
Western European, to invest in China causes others,
mainly in North American, to divest. Analyzing where
these markets are, our results indicate that compa-
nies that decrease production volume in China do not
primarily serve the Chinese market. Instead, North
America accounts for about 50% of their global sales.
One can thus conclude that the production that used
to be located in China was for offshore supply but
now, in response to the changing global cost compet-
itiveness, has relocated to cheaper places or in places
closer to demand. Even though the largest outflow for
China-based production was into ASEAN countries,
the United States could turn out to be the low-cost pro-
duction location close to demand for companies selling
to the North American market.

4.2.3. Eastern Europe and Russia Serve as Low-
Cost Nearshore Location for Western Europe. Eastern
Europe and Russia ranked second after China in terms
of attracting investments to increase production vol-
ume (24% of the responses). Moreover, only 5% of the
respondents indicated a production volume decrease
in Eastern Europe and Russia. More than half of the
investments are associated with shifts of production
volume from Western European countries. Not surpris-
ingly, Western European companies from a wide range
of industries account for the majority of decisions to
invest in Eastern Europe and Russia. Accordingly, we
will take the perspective of production volume shifts
from Western to Eastern Europe to illustrate the driv-
ing forces of decisions to increase production volume
in Eastern Europe and Russia.

Eastern European countries have a lower manufac-
turing cost than do Western European countries. It is
therefore not surprising that primarily products that
are price sensitive are typically moved to Eastern Euro-
pean and Russian facilities. However, this does not
mean only production of labor-intensive products is
shifted. In fact, production for the products shifted to
this region are no more or less labor intensive than the
rest of our sample. Yet results indicate that the pro-
duction of the moved products is relatively knowledge
and capital intensive. Unlike production moved out of
China to low-cost locations primarily in ASEAN coun-
tries, production moved to Eastern Europe and Russia
can thus be assumed to be for rather complex prod-
ucts with a high need for quality despite their price
sensitivity.

In a fashion similar to the case of China, respon-
dents ranked cost (labor, fixed, logistics) as the most
important drivers for decisions to shift production vol-
ume from Western to Eastern Europe. While global
cost competitiveness is shifting, the notion of low-cost
manufacturing in Eastern Europe and Russia still holds
true.

Also for the decisions to shift to this region, market
changes are reported to be the top driver, while they are
not significantly more important for the case of other
decisions. Upon understanding where these markets
are, it becomes clear that companies that shift produc-
tion volume from Western to Eastern Europe serve to
a large degree the Western European markets (relative
to North America, China, and Eastern Europe). Pro-
duction in Eastern Europe and Russia is thus used as a
low-cost nearshore supply location for Western Euro-
pean markets.
4.2.4. Reshoring to North America Is Not Observed.
While there is a surplus of investments in production
volume in North America from various sources, the
question is whether this increase is based on American
firms bringing capacity back to North America (i.e.,
reshoring). The answer, according to our responses,
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Figure 6. (Color online) Changes in Production Volume by Origin (in Percentage of Sample)

Asian firms

14

5

10

10

33

10

38

19

10

19

10

14

33
24

0

5

5

5

10

10

0

10

10

0

17

35

4

9

4

43

0

0

0

52

4

4

26

0

0

0

39

0

0

0

4

0

9

9

19

4

33

0

4

22

15

15

0

41

7

15

26

0

0

7

22

0

4

0

0

22

0

4

European firms North American firms

North America

Central America

South America

China

Japan

India

ASEAN

Other Asia

Western Europe

Eastern Europe

Northern Africa

Rest of world

DecreaseIncrease

is no. Figure 6 contrasts the decisions made by com-
panies from Asia, Europe, and North America. On the
one hand, we can see that more decisions to decrease
production volume are reported in North American
firms than decisions to increase (i.e., 33% versus 26%
of the sample). Among Asian and European firms, on
the other hand, far more companies report investing
than divesting in North America. So while we may con-
tinue to speak of a return of manufacturing to North
America as a result of a net increase in production vol-
ume, we should not say that it is driven by reshoring
of North American firms, in particular, as 60% of the
increase in North America is due to offshoring of Asian
and European firms.

When evaluating the data in more detail, the flows
of production to and from North America indicate that
the largest inflow of production volume comes from
Western Europe and not China. Given the massive off-
shoring wave of North American firms that occurred
in the 1990s, many have predicted that production
would return to the United States through reshoring
by U.S. firms. However, this is not consistent with our
observations.

As for the features of products whose production
has shifted to North America, proximity to R&D and
its positive impact on innovation are ranked signifi-
cantly higher than in the case of companies making
other decisions. Decisions to increase production vol-
ume in North America thus are motivated by a desire
to colocate manufacturing and R&D. The fact that R&D
functions had been offshored to a lesser degree than

manufacturing in the past could now lead companies
to bring manufacturing back to North America.

Apart from the aforementioned drivers, firms that
report an increase in production volume in North
America rank quality and delivery (supply chain flex-
ibility, delivery lead time) as being important. Of
course, companies that follow other decisions also rank
these drivers highly. Two differentiators here are mar-
ket changes and aftersales services quality. Both are
ranked significantly more important for decisions to
invest in North America, with market changes being
the most important driver. Considering that, to a large
degree, these companies serve the North American
market (relative to South America, China, and Western
Europe), one can conclude that proximity to the North
American market is of great importance and will be
even more relevant as the U.S. economy continues to
recover from the 2007–2008 global financial crisis.

5. Hypotheses Derived from Observations
Our sample confirms anecdotal evidence that across all
industries, geographies, and firm sizes, companies are
indeed restructuring their supply chains by investing
and divesting in production capacity, automation, and
R&D to respond to the multiple challenges they are fac-
ing. In particular, we observed that more than 80% of
the respondents made changes to their production vol-
ume, while about 60% invested either in automation or
in R&D. By using the observations of the actual deci-
sions and their associated drivers, product attributes,
and impacts, we can develop hypotheses that can be
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analyzed in subsequent empirical research. Some of
these hypotheses are consistent with high-level perfor-
mance by global firms, while others capture interest-
ing behavior that challenges conventional wisdom and
offer motivation for problems to be analyzed in more
detail by OM researchers.

Hypothesis 1. Restructuring of global supply chains is tak-
ing place in all industries and geographies, with firms con-
sidering multiple trade-offs, incentives, and constraints.

Globalization of supply chains has become an estab-
lished fact in almost every industry, and as a result,
most products comprise components and inputs that
are sourced from multiple countries. At the same time,
companies that have set up extensive global supply
chains are asking whether their current structures
and strategies are appropriate in the current turbulent
times. Indeed, many companies have engaged in or
are contemplating making significant changes to their
global supply chains. While it is clear that companies
cannot rely on government policy makers or external
actors to solve the challenges of competing in global
markets through manufacturing, they also must be
responsive to the momentous changes that are occur-
ring in the countries in which they operate.

Hypothesis 2. Although reshoring to the United States or
Western Europe is occurring, it has been more than offset
by the ongoing offshoring by these two regions. At the same
time, China and Eastern Europe have emerged as the domi-
nant destinations for offshoring.

Reshoring in the form of increasing manufacturing in
the developed economies of North America and West-
ern Europe through the return of capacity that had
left previously is not happening at a significant level.
Manufacturing activity, however, is growing, at least in
North America, but the source of this growth is from
Asian and European companies—not U.S. companies.
Similarly, as reported recently in the Wall Street Jour-
nal (Magnier 2016), China has been investing heavily
in the acquisition of European manufacturing firms,
(e.g., KUKA Robotics in Germany), and as noted ear-
lier, Delaney et al. (2017) report that FDI from China in
the United States now exceeds FDI by the United States
in China. Also, we observed that in our sample, China
and Eastern Europe were the destinations most favored
for relocating manufacturing. Moreover, the reasons
reported for these changes were not the ones that have
been put forward in the current political discourse.
Our analysis of the drivers of the reported decisions
indicates some interesting deviations from the baseline
strategy of balancing production and sales on a regional
basis (i.e., natural hedging). One strategy that was most
mentioned was associated with enhancing agility by
locating production in countries that provide flexibil-
ity or access to innovation. A second, often-mentioned

strategy leverages proximity by locating manufactur-
ing closer to growing markets and/or sources of input
supply (such as labor or energy). More recently, we also
see the impact of political and regulatory issues affect-
ing these decisions (Delaney et al. 2017).

Hypothesis 3. The key driver of these decisions is not just
labor cost differences� there are other drivers, with automa-
tion becoming a dominant factor.

The much-discussed cross-country labor cost differ-
entials that persist are not the most important driver
in many cases. The decisions seemed to be based on
a more comprehensive evaluation of the costs and
benefits associated with the sourcing decision. This
includes assessing cost and revenue trade-offs, as well
as risks and incentives associated with alternative loca-
tion choices. The bottom line is that the emerging pic-
ture is more complex and nuanced than the one put
forward by political commentators and politicians of
all persuasions, who mostly claimed that labor cost
differences were the most important factor that drove
manufacturing sourcing. Our results show that com-
panies are behaving in a rational and responsible man-
ner, making trade-offs among many other factors. The
strategies that companies are adopting can inform the
search for effective company strategies and for govern-
ment policy solutions that will address the challenges
facing firms worldwide as a result of global supply
chain restructuring and the shifting of manufacturing
activity. These changes, coupled with ongoing changes
to technology (i.e., automation has become a domi-
nant factor in many cases) and to the fundamental eco-
nomics and risks associated with global sourcing, are
driving companies to consider restructuring and new
strategy options. However, these adjustments must be
responsive to the often-conflicting objectives of the
stakeholders.

Hypothesis 4. Natural hedging occurs in many industries.

Most companies are actually acting as good corpo-
rate citizens in the sense that they are balancing their
production and sales on a regional basis. This means
that companies are adding value through manufactur-
ing at a level roughly comparable to the revenue that
they are generating in each region of the world. We
called this strategy one of “natural hedging,” since bal-
ancing production with sales provides some protection
against currency exchange fluctuations (producing and
selling in the same country is not affected by a change
in the exchange rate). The two outliers were the United
States and China, with the former selling more than
it produces domestically and the reverse being true
of China. These two flows, of course, are related. In
fact, reshoring by domestic companies seems to be less
attractive than offshoring into North America from for-
eign companies.
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For OM researchers, there are a number of impli-
cations for how to formulate normative models to
support global supply chain sourcing or restructuring
decisions in light of government policy changes.

• The scope of the supply chain to be modeled: In sup-
ply chain design decisions, the question is often how
much should be included in the model formulation
and whether we can decompose a global problem into
a series of regional subproblems. As evidenced in this
study, there are significant inflows and outflows across
regions, and it would therefore be suboptimal if the
decomposition resulted in missing some key flows. It is
possible that such cross-continent flows are less signif-
icant in some industries, such that a regional approach
to modeling may be adequate. This shows the impor-
tance of the type of industry.

• Explicit treatment of government policies and con-
straints: In the past, the impact of government policies
and constraints have been captured in some simplis-
tic ways; for example, a simple linear custom rate is
applied to goods going from one country to another, or
a fixed tax subsidy is given if a facility is opened in a
particular country. Government policies and incentives
have become more complex: custom rates may depend
on the bill of materials and where the components and
subcomponents came from, and what kind of trade
agreements existed among all the countries involved in
subassembly, final assembly, and the consuming mar-
ket. Government incentives may not be based purely
on opening or closing a plant but on various invest-
ment schemes used by the firm. For industries plagued
by complex trade regimes and tax treatments, more
complex modeling of how these incentives interact and
impact supply chain decisions is necessary. Different
industries may vary in their vulnerability to policy and
environment changes, and thus the relative weights of
the decision drivers could change when political and
regulatory regimes and economic conditions change.

• Technological advances in supply chain: While OM
has developed models to help decision makers deter-
mine the best capacity designs across the global sup-
ply chain, we should recognize that executives are also
making technology decisions such as investments in
automation, new manufacturing technologies such as
three-dimensional printing, and information technolo-
gies for monitoring and communication. We should
note that capacity and technology decisions interact,
and for some industries where technological invest-
ment opportunities are abundant, the supply chain
capacity and technology decisions should be modeled
jointly and optimized together.

• Modeling uncertainties and evolutions: Most supply
chain models capture demand uncertainties, and some
include supply uncertainties related to lead time, qual-
ity, or disruptions. However, as we have seen in this
study, compared with previous ones, there are other

key parameters and environmental changes that sup-
ply chain executives also must grapple with. These
include labor cost changes, trade agreements, exchange
rates, market shifts, technological advancements, and
comparative economic developments. Some of these
changes are based on known trajectories, and others
are uncertain over time. Supply chain models that span
multiple periods need to capture such evolutions and
uncertainties.

Company sourcing decisions are often not a result of
myopic behavior and may not always respond imme-
diately to the latest political and economic changes.
Hence, supply chain design research should capture
the long-term view of companies. Policy and economic
trends are also subject to changes in the future. This
argues for analytical models that treat such changes as
uncertain variables, just as other OM researchers have
captured factors such as demand and exchange rates in
the past.
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Endnotes
1 We define reshoring as an increase in production volume in the
region where the business unit’s headquarters is located.
2 The benchmark survey is available upon request from the authors,
and its descriptive results are presented in a report (Cohen et al.
2015).
3 Our sample includes 4 of the 10 largest automotive original equip-
ment manufacturers, 2 of the 10 largest electronics companies, and
2 of the 10 largest engineering firms.
4 We note that this approach treats all companies with equal weight.
Alternative weights could be based on factors such as the size of
the factory workforce or the dollar amount of production or sales
in order to report the inflow and outflow between different regions.
Since our responses are based on specific decisions for a particular
product group, instead of the firm as a whole, such detailed work-
force or dollar amount information on production and sales flows
was not available.
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