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his paper reviews the state of the art in Productions and Operations Management (POM) academic research regard-
T ing outsourcing in supply chain contexts. We first acknowledge the “Theory of the Firm” (ToF), the venerable and
vast body of thought regarding where the firm draws the boundary between what it performs in-house and what it out-
sources. Despite the clear linkage between outsourcing and POM, the ToF literature is most closely associated with the
fields of strategy and economics. This disconnect might in part be due to a difference in theoretical lenses and terminol-
ogy, which we address for the POM audience by providing a ToF tutorial. Our review of publications by the POM com-
munity from 2000 to 2016 includes a framework that organizes the in-scope papers and a structured summary of each
work. We partition the research into empirical/conceptual and analytical sub-literatures, each of which gets its own criti-
cal assessment and discussion of open opportunities. Along the way, we articulate the features of the POM lens that dis-
tinctively position POM researchers to contribute further to the ToF, a convergence which we hope to encourage through
this study. A deeper conversation among strategy, economics, and POM would enrichen the rigor and the relevance of
each field.
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Foxconn’s roster of clients, which reads like a

1. Introduction “who’s who” of that sector.

Many a product bears the brand of a company For a product’s brand owner,> outsourcing can
whose internal resources comprise a surprisingly = improve focus on activities retained in-house, offer
small part of the enterprise that creates and deliv- financial flexibility, and provide access to capabilities
ers that product. In toys, electronics, garments, and not available internally. As e2Open (2016) notes

footwear segments, just the contract-manufacturing  regarding the electronics industry, “The (supply
portion often represents more than 50% of cost of  chain) outsourcing trend is expected to continue into
goods sold (UNCTAD 2011, providing a statistic for =~ 2016 and beyond. Whether a manufacturer is looking

2009). An example familiar to many consumers is to scale up quickly (and is unable to do so using inter-
Apple’s i-devices. While a tagline emblazoned on  nal resources), expand globally, or focus on core
each device chassis declares these devices to be competencies, outsourcing can provide these capabili-
“Designed by Apple in California,” contract manu-  ties.” Similarly, in the pharmaceutical industry, a 2015

facturers' (CMs) like Foxconn (a subsidiary of Hon  Research and Markets study” anticipated 8.3% annual
Hai Precision Industry Co., Ltd.) handle much of growth, and noted: “Started initially as a one-off

the final assembly. Foxconn offers a nearly com- activity, contract manufacturing has evolved into a
plete suite of supply chain services including pro- dynamic business model; currently most prevalent in
duct design, component procurement, and logistics. = manufacturing, outsourcing is steadily spanning the

The popularity in the electronics industry of this entire pharmaceutical value chain. With CMBOs now
style of outsourced supply chain is evident from offering the entire multitude of services from design
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and discovery to final packaging, the concept of ‘one
stop shop’ service provider is gradually gaining
pace. . ..One of the most significant changes in the out-
sourcing space is the emergence of strategic contract
manufacturing.” A similar trend continues in other
industries.

While brand-owning firms in many industries
have been outsourcing many activities, currently
many firms are also “in-sourcing,” or vertically
integrating. Some prominent examples of recent
vertical integration moves include those by Boeing
(Cameron 2017) and Tesla (Gorzelany 2014). As the
pharmaceuticals quote in the previous paragraph
suggests, yesterday’s recipients of functions out-
sourced by other firms may in turn be striving to
vertically integrate. For example, Foxconn has grad-
ually vertically integrated its own upstream and
downstream activities, including acquiring Sharp
and developing its own branded products (Luk
2014, Mochizuki 2016). This movement of CMs
becoming competitors to their customers has been
occurring in various industries for some time
(Arrunado and Vazquez 2006). Li & Fung in apparel
has followed a similar path, starting its “Global
Brands Group” in 2005, but spinning this off in
2014 (Olsen 2014). Thus, while we refer to “out-
sourcing” throughout the article, all theories and
insights apply (in reverse) to its counterpart, “in-
sourcing” or vertical integration. Indeed, for some
reviewed papers, we reverse-coded the insights
because the paper framed them in terms of the lat-
ter. We did this for clarity, not to imply that out-
sourcing is the sole or dominant direction of these
decisions.

Outsourcing is a natural fit for the research
agenda of Production and Operations Management
(POM), which focuses on: (i) linking operations to
the external environment and the strategy of the
firm; (ii) improving operations within the internal
organization, and (iii) effectively managing activities
performed by vendors or suppliers. Meanwhile, out-
sourcing decisions: (i) are inextricable from the
strategy of the firm and the characteristics of the
external environment, (ii) dictate the scale and scope
of the internal organization (including its geo-
graphic spread), and (iii) determine which activities
will be performed by vendors or suppliers, which
then must be managed. POM scholars have devoted
considerable attention to understanding the chal-
lenges that outsourcing presents for internal capabil-
ity development, coordination, and incentive
alignment.

The theory and research regarding where the firm
draws the boundary between what it performs in-
house and what it outsources is collectively called the
“Theory of the Firm” (ToF). Despite the clear linkage

between outsourcing and POM, the ToF literature is
most closely associated with the fields of strategy and
economics. As such, this essay intends to motivate
POM researchers to more directly contribute to the
ToF literature, while also increasing ToF specialists’
awareness of the progress already made by the POM
community. With those objectives in mind, we orga-
nize the paper as follows: section 2 recaps salient the-
oretical frameworks in the ToF literature. Section 3
defines the scope of our review, including the time
frame and journals, as well as how we filtered articles
from these journals. Section 4 organizes the POM lit-
erature on supply chain outsourcing and reviews the
papers within our scope. Section 5 documents oppor-
tunities for future research and ways the POM com-
munity can contribute to the ToF literature. We
conclude in section 6.

2. Brief Review of Research on the
Theory of the Firm

Any scholar examining questions related to out-
sourcing and insourcing must be conversant in the
vast ToF literature, which dates at least from Coase
(1937). Operations research and operations manage-
ment initially took the boundaries of the firm as
given and focused on tactical issues such as how to
organize for efficiency (Taylor 1911) or how much
inventory to carry (Whitin 1955). In contrast, eco-
nomics and business strategy have long focused on
higher level questions of organization, under the
names of vertical integration, vertical coordination,
firm boundaries, make-vs.-buy (or make-or-buy or
make-buy), and outsourcing/insourcing. The ToF lit-
erature originally focused on defining a firm and
explaining a firm’s existence, given the benefits of
the market (Coase 1937). This inquiry spawned
much theoretical and empirical work on where firm
boundaries should be drawn; that is, which activities
should be performed inside the firm and which
should be performed outside the firm. This section
briefly discusses key approaches to this topic. We
organize this as follows: First, we review theories
based on outsourcing’s effect on incentives. The
dominant theory here is transaction cost economics
(TCE). Second, we review theories related to capabil-
ities, with the dominant theory being the resource-
based view (RBV). Finally, we briefly touch upon the
real options perspective, which has received much
less attention in the ToF literature.

2.1. Incentive-Based Theories and Perspectives

We first review a set of theories that focus on organiz-
ing to achieve cooperation among parties to a
transaction.
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2.1.1. Transaction Cost Economics. The develop-
ment of the massive stream of literature comprising
TCE has resulted in at least two Nobel Prizes in eco-
nomics: Ronald H. Coase (awarded in 1991) and
Oliver E. Williamson (awarded in 2009). Many publi-
cations in economics, strategy, and beyond draw from
TCE, refining it and empirically testing its proposi-
tions (Macher and Richman 2008).

The basic idea of this theory is that coordinating a
transaction between a buyer and a seller using the
market mechanism results in both ex-ante and ex-post
transaction costs. Activities generating these costs
include searching for and selecting a business partner,
negotiating on price and other terms, writing contracts
(which will almost always be incomplete), monitoring
and enforcing contractual compliance, and renegotiat-
ing contracts when unforeseen circumstances arise.
When these costs become large, performing the activi-
ties within a single entity, thereby managing by fiat
instead of contract, may be comparatively more effi-
cient. The risk of appropriability or value capture by
others due to, for example, the loss of intellectual prop-
erty (Gulati and Singh 1998, Oxley 1997, Pisano 1990),
is a related concern. While contracts can specify what
is not allowed, violations still need to be enforced in
court, which carries potentially high ex-post transaction
costs. Williamson (1971, p. 114) states that: “fiat is fre-
quently a more efficient way to settle minor conflicts
... than is haggling or litigation.” Williamson (1979, p.
253) also notes that: “The advantage of vertical integra-
tion is that adaptations can be made ... without the
need to consult, complete, or revise interfirm agree-
ments.” Put directly, given the “business judgment
rule” in contract law, courts exercise forbearance in
which corporate-level managers serve as a “court of
appeal” for firms’ divisional-level conflicts, which
thereby mitigates costly interfirm renegotiation or liti-
gation (Williamson 1991).

TCE rests on two key assumptions about decision
makers. One is that these decision makers exhibit
bounded rationality, which Herbert Simon defined
via the statement: “The capacity of the human mind for
formulating and solving complex problems is very small
compared with the size of the problems whose solution is
required for objectively rational behavior in the real world”
(1957, p. 198, emphasis in original). Such decision
makers are consequently unable to stipulate in the
formal contract all actions for all possible future con-
tingencies. The second key assumption is that some
managers may behave opportunistically. This means
acting in their own self-interest, “with guile” (Wil-
liamson 1975, p. 255) by playing outside the “rules of
the game.” Given these assumptions, contingencies
can arise in an exchange where one party may harm
the other through post-contractual opportunistic
behavior such as the economic holdup problem of

renegotiating contract terms to capture greater eco-
nomic value once the other party has become locked
in to the exchange relationship (Klein et al. 1978,
Williamson 1979).

TCE goes further to define characteristics of the
exchange that increase the likelihood and severity of
when such opportunistic behavior might arise, result-
ing in increased costs. The unit of analysis is the trans-
action. Different transactions, depending on key
characteristics discussed below, should be governed
differently, on a continuum from market (i.e., arms-
length/transactional) to hierarchy (i.e., in-house). The
“discriminating alignment hypothesis” (Williamson
1996) is that performance will be better when
governance choice better aligns with transaction
characteristics.

The most robust explanatory variable is asset speci-
ficity. Williamson (1985, p. 56) submits that: “asset
specificity is the big locomotive to which TCE owes
much of its predictive content.” Considering the level
of joint investment in human or physical resources,
the level of asset specificity is the degree to which
such investments have lower economic value when
used outside the context of the specific exchange rela-
tionship; such investments may also be called
idiosyncratic to the transaction (Williamson 1979).
High asset specificity in the buyer—supplier relation-
ship has correspondingly high transactional hazards
due to potential opportunistic behavior. Specifically,
when assets are costly to redeploy then the appropri-
able economic quasi-rent (i.e., the difference between
the first-best and second-best use value of the asset)
may be substantial. Because of this, one of the
exchange parties may try to take advantage and rene-
gotiate the contract to appropriate part, if not all,
of this economic quasi-rent (Klein etal. 197§,
Williamson 1979). Asset specificity may be low at the
onset of a bilateral transaction, but this relationship
may transform over time as the two exchange parties
learn how to work with each other. As Williamson
(1975, p. 29) put it: “Although a large-numbers
exchange condition obtains at the outset, it is trans-
formed during contract execution into a small-num-
bers exchange;” often referred to as the “fundamental
transformation” (Williamson 1985, pp. 61-63). Even
without asset specificity, the time for a buyer to
switch suppliers or a supplier to find new buyers can
pose a challenge, which is called “temporal speci-
ficity” by Masten et al. (1991, p. 9). For example, high
perishability for goods (such as fruits and vegetables)
can lead to economic holdup problems. If vertical
coordination does not take place quickly then the eco-
nomic value of these perishable goods diminishes
and exchange partners can appropriate economic
rents. Such transactional hazards often necessitate
vertical integration as an economic safeguard to avoid
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such problems of temporal specificity (Bucheli et al.
2010, Chandler 1977, Masten et al. 1991).

Any increase in uncertainty that leads to chal-
lenges in incomplete contracting is also relevant, as
this creates the need for “unprogrammed adapta-
tion” (Williamson 1971, p. 113). Per TCE, asset
specificity and uncertainty together lead to situa-
tions where prior agreements need to be renegoti-
ated, creating an opportunity for one party to
behave opportunistically, such as by engaging in
economic holdup of exchange partners (Macher
and Richman 2008), which may motivate vertical
integration as an economic safeguard (Williamson
1985). The POM literature has shown that, in the
presence of demand uncertainty and (implied) low
asset specificity, outsourcing to a common supplier
or vendor can be beneficial for the risk-pooling
benefits (Chaturvedi and Martinez-de-Albéniz
2016); this scenario was also noted by Williamson
(1985). Furthermore, the real options lens, dis-
cussed in section 2.3 below, indicates that under
technological uncertainty firms will be less inclined
to invest in internal non-redeployable assets for
fear of technological obsolescence; this is another
case where uncertainty leads endogenously (.e.,
strategically) to low asset specificity, and thus may
favor outsourcing (Balakrishnan and Wernerfelt
1986, Lajili et al. 2007). Managers must be aware of
all these types of uncertainties, and to capture this
point, Weber and Mayer (2014) join bounded
rationality and uncertainty constructs by noting the
importance of “interpretative uncertainty” by deci-
sion makers.

Frequency of the transaction is the third, but by far
least discussed, transaction characteristic of the the-
ory. Williamson (1985) divides frequency into two
buckets: occasional and recurrent. We submit that fre-
quency has largely been neglected in much literature
because researchers are analyzing or considering
recurrent transactions (e.g., an ongoing buyer—sup-
plier relationship); this is the case in the types of
transactions examined in most operations and supply
chain settings. Indeed, Gibbons’ (2010, p. 273) review
of transaction costs, as they apply to vertical integra-
tion, states that: “frequency ... is beyond the scope of
this subsection’s focus on vertical integration and con-
tracting.” For non-asset-specific transactions, fre-
quency does not affect the appropriate governance
choice (market). In the case of high asset specificity,
Williamson (1985) submits that recurrent transactions
are more likely to be performed in-house because
“the costs of specialized governance will be easier to
recover for large transactions of the recurring kind.”
In addition, “vertical integration does not offer advan-
tage over a contract for a one-time exchange” (Lajili
et al. 2007, pp. 347-348). But, recurring transactions

can also make reputation effects more pronounced,
reducing the likelihood of opportunistic behavior
(Klein and Leffler 1981); “It is perhaps because of
these competing effects that researchers have been
largely unable to confirm (or refute) the effects of
transactional frequency on governance modes”
(Macher and Richman 2008, p. 7).

2.1.2. Incomplete Contracts/Property Rights Theory.
The more formalized incomplete contracting/prop-
erty rights theory initiated by Grossman and Hart
(1986) and Hart and Moore (1990)—the so-called
GHM models—(see also Hart 1995, Tirole 1999)
emphasizes that ownership matters. From this perspec-
tive, ownership is based on the (ex-post) residual
rights of control in the case of missing contractual
provisions. Differences between the market and verti-
cal integration are entirely ascribed to the differences
in asset ownership that distinguish these alternative
governance modes. The key commonalities of this for-
malized theory and TCE (Williamson 1985) are that
governance modes are evaluated comparatively, and
that in each theory higher levels of asset specificity
favor vertical integration. The key difference is that
the GHM models focus exclusively on ex-ante incen-
tives to invest and neglect ex-post negotiating costs
and governance inefficiencies (Whinston 2001,
Williamson 2002). For example, the GHM models:
ignore incentive distortions and potential bureau-
cratic failures that occur in firms; explicitly deny that
internal audits in the vertically integrated firm differ
in any way from external audits in market organiza-
tion; deny the adaptability advantages of fiat; disre-
gard the potential bureaucratic failures of internal
organization; and posit that third-party enforcement
by courts is perfectly efficacious. In general, analytical
modeling—such as the GHM models—provides an
“audit trail” in terms of the necessary and sufficient
conditions leading to conclusions. However, both
researchers and practitioners who base their recom-
mendations and decisions on such modeling need to
be sensitive to the losses in translation from verbal
arguments to formal models, and the possibility that
simplifying assumptions necessary for analytical
tractability may lead to prescriptions that miss impor-
tant information. As will be discussed later, this is a
tradeoff well known to POM scholars. A key differ-
ence between POM and the ToF literature is that
POM’s history is heavily analytical, whereas the ToF's
history is largely conceptual and empirical.

2.1.3. Measurement Perspective. Arguably a sub-
set of TCE, the measurement perspective focuses not
on the level of asset specificity but rather on the ability
of the buyer to evaluate all-important aspects of the
output of the supplier. Alchian and Demsetz (1972)
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suggest how and why observation of the joint output
from the supplying party does not enable the buying
party to infer individual productivity. Their example
is “team production,” such as loading a piece of
heavy furniture onto a truck, wherein each individ-
ual’s contribution would be difficult to discern by
merely observing the output, and thus requires close
monitoring of each individual’s behavior (effort). The
question then becomes: who monitors the monitor?
Alchian and Demsetz’ (1972) solution is that the mon-
itor becomes the residual claimant in the firm. Note
that instead of ownership being defined as ex-post
residual control rights as described in the GHM mod-
els above, ownership is now defined in terms of ex-
ante residual income rights or residual claimancy. To
the extent that the firm has superior monitoring capa-
bilities vis-d-vis external monitoring, this perspective
supports internal organization in the context of team
production. Barzel (1982, p. 42) provides a similar
measurement argument, which focuses on measuring
all-important aspects of quality, stating succinctly:
“Distinct firms will form and trade with each other at
junctures where output can be readily measured, but
where output is difficult to measure the different
steps will be performed within the firm.” Different
governance modes may differentially attenuate this
value-capture problem. Thus, for both Alchian and
Demsetz’ (1972) measurement problem in team pro-
duction and Barzel’s (1982) quality measurement
problem, governance mode choice and measurement
costs are interdependent.

Agency theory (e.g.,, Holmstrom 1979, Holmstrom
and Milgrom 1991) is not, and was not intended to be,
a theory of firm boundaries per se. That said, some
insights from this literature apply to our discussion.
For example, Jensen and Meckling (1976) note that
minimizing agency costs involves minimizing the
sum of (i) the monitoring costs incurred by the princi-
pal, (i) the economic bonding costs incurred by the
agent, and (iii) the residual loss (the latter being an
expansive category). We note the interdependence
between monitoring (measurement) costs and bond-
ing (transaction) costs. Consider a franchise contract
in which the principal is the franchisor and the agent
is the franchisee. To protect the value of the franchise
system’s brand name the franchisor may be required
to monitor the franchisee extensively. Suppose the
franchisor requires the franchisee to post an economic
bond or economic hostage in the form of the fran-
chisee making a franchise-specific investment that
loses value upon franchise termination (Williamson
1985). This credible commitment by the franchisee to
the franchisor gives the franchisee incentive to main-
tain high quality, which then lowers the monitoring
costs that need be incurred by the franchisor. The
introduction of these economic hostages produces

efficiencies in the franchise system independent of
who initiates the proposal. Here, as elsewhere, it
is useful to consider contracting in its entirety
(Williamson 1985), and a comparative assessment of
imperfect governance form alternatives to align with
the economic problem at hand is applicable.

2.2. Resource-, Knowledge-, and Capability-Based
Approaches

In contrast to theories that focus on incentive align-
ment to achieve cooperation between parties in an
exchange, several “views” focus on the benefits of co-
ordination of internal activities vs. outsourced activi-
ties (Conner 1991, Conner and Prahalad 1996). As
noted by Mayer and Salomon (2006): “because trans-
actions cost economics fundamentally concerns char-
acteristics of exchange, its logic typically holds firm
capability constant.” Clearly, however, relative capa-
bilities matter. Indeed, Williamson (1999, p. 1103)
explicitly discusses how TCE and capabilities can
complement each other: “Rather, therefore, than ask
the question ‘What is the best generic mode (market,
hybrid, firm, or bureau) to organize X?’, which is the
traditional transaction cost query, the question to be
put instead is ‘How should firm A—which has pre-
existing strengths and weaknesses (core competencies
and disabilities)—organize X?"”

2.2.1. Resource-Based View. The RBV also has a
long history, formally dating back at least to Edith
Penrose’s (1959) The Theory of the Growth of the Firm
and even David Ricardo (1817) (some of the key con-
cepts appear in Adam Smith (1937, originally pub-
lished in 1776)). Penrose (1959) emphasized the
internal resources of the firm as the drivers of, or
impediments to, its growth. This approach contrasted
with the literature at the time, which focused not on
growth but on the optimal size of the firm, and more
on factors external to the firm, such as industry posi-
tion. A recent article in Production and Operations Man-
agement (Kor et al. 2016) summarized the key ideas of
Penrose (1959), which highlighted the importance of
firm-specific experience and the coordination chal-
lenges created by growth. Penrose (1959) emphasized
that with experience comes improvement, likely free-
ing up resources to allow growth. The “Penrose
effect” or “Penrose theorem” posits that: “[m]anage-
rial capability is the binding constraint that limits the
growth of the firm” (Kor et al. 2016, p. 1732).

More recent seminal works are Wernerfelt (1984)
and Barney (1991). Barney (1991) is most often cred-
ited for defining the characteristics of resources that
lead to sustainable competitive advantage: valuable,
rare, inimitable, and non-substitutable (VRIN).

Although transaction cost and measurement theo-
ries discussed above delineate conditions under
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which a firm should outsource, works under the
umbrella term of the RBV focus more on economic
rents (for this review, we consider economic rents to
mean positive NPV and sustainable competitive
advantage). However, scholars have applied the RBV
to firm boundaries in various ways. One is to con-
clude that firms should keep in-house those resources
that are VRIN and outsource the rest (Santos and
Eisenhardt 2005). Corollaries to this are that resources
that are co-specialized to those that are VRIN must
also be kept in-house (Mahoney and Pandian 1992,
Teece 1986), and that certain in-house activities may
need to be kept in-house to develop the VRIN
resources of the future that take advantage of inter-
temporal and inter-project spillovers (Kang et al.
2009).

The above discussion suggests that RBV considera-
tions applied to outsourcing require precision in the
definition of a resource, and how the outsourcing
decision relates to it. Research has shown that both
resource and TCE-related considerations matter in
governance choice (Argyres 1996), and that existing
resources in a given activity (operationalized as pro-
duction experience) make firms more likely to inter-
nalize that activity (Leiblein and Miller 2003).

Furthermore, Mayer and Salomon (2006) show that
under situations where economic holdup is a concern,
strength in what they call “governance capabilities”
can favor outsourcing because these capabilities can
reduce the holdup hazards. Mayer and Salomon
(2006) conclude that: “governance capabilities (a
potentially valuable, rare, inimitable, and non-substi-
tutable firm-specific capability) may be central to gov-
ernance decisions.” Such capabilities are similar to the
“alliance capability” in the relational view of Dyer
and Singh (1998) and Kale et al. (2002). Both imply
that choices to outsource when holdup risks are high
may not be “mistakes” (Mayer and Salomon 2006, p.
956). In the book The Machine that Changed the World
that documented the Toyota Production System,
Womack et al. (1990, p. 127) emphasize the impor-
tance of governance capabilities: “The make-or-buy
decision that occasioned so much debate in mass pro-
duction firms struck Ohno and others at Toyota as lar-
gely irrelevant as they began to consider obtaining
components for cars and trucks. The real question
was how the assembler and the supplier could work
together smoothly to reduce costs and improve qual-
ity, whatever formal, legal relationship they might
have.”

2.2.2. Knowledge-Based View. The knowledge-
based view (KBV) goes beyond simply maintaining
that knowledge is the critical VRIN resource that
firms can develop. As a ToF, the KBV (Grant 1996a,b,
Kogut and Zander 1992) focuses on the ease with

which knowledge can be developed and transmitted.
A well-established classification describes knowledge
as either codified or tacit (Nonaka 1994, Polanyi 1962).
The KBV primarily concerns itself with the transmis-
sion and use of tacit knowledge, and the relative ease
with which this knowledge can be developed and
shared within and between firms. Kogut and Zander
(1992, p. 384) note that: “Firms exist because they pro-
vide a social community of voluntaristic action struc-
tured by organizing principles that are not reducible
to individuals.” To the extent that a technical dialog
(Monteverde 1995) develops more effectively within a
firm than without, a firm boundary can inhibit inter-
firm flow of knowledge. Concerns with intellectual
property protection may also inhibit the free flow of
knowledge between firms relative to within firms
(Teece 1986, Ziedonis 2004).

The KBV identifies characteristics of a transaction
that drive whether an activity should be performed
in-house or outsourced. When a transaction depends
on the exchange of tacit knowledge, this view recom-
mends that (all else equal) the activity be performed
in-house. This recommendation is often consistent
with that of TCE; that is, transactions requiring the
exchange of tacit knowledge also typically would
involve high levels of (human) asset specificity. How-
ever, the KBV is focused on coordination (vis-d-vis
incentive) benefits of internal organization. That said,
disentangling pure coordination from pure incentive
motives can be elusive. Indeed, Foss (1996) and Maho-
ney (2001) independently noted that the importance
of improvements in language and exchange are
enhanced even further when opportunism is taken
into account. As is often the case, even these subtle
points have been considered by Oliver Williamson
(e.g., Williamson 1975, p. 25): “A further advantage of
internal organization is that, as compared to recurrent
market exchange, efficient codes [of communication]
are more apt to evolve and be employed with confi-
dence by the parties. Such coding also economizes on
bounded rationality. Complex events are summarized
in an informal way using what might be an idiosyn-
cratic language. Although, in principle, the parties to
recurrent market contracts could devise the same lan-
guage, thereby realizing the same economies, such
exchanges are more subject to risks of opportunism—
hence, are less apt to be developed as fully.” The stan-
dardization of language to which Williamson (1975)
refers may take the form of accounting systems, blue-
prints, and other reporting systems (Mahoney 2001,
Nelson and Winter 1982).

2.2.3. Dynamic Capabilities. A criticism of the
above perspectives is that they are static. Another ToF
focuses on the path-dependent nature of competitive
advantage. This “dynamic capabilities” approach



Tsay, Gray, Noh, and Mahoney: POM Research on Outsourcing in Supply Chains
Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society 1183

focuses not on the current state of resources or knowl-
edge, but rather on how adept firms are at adaptation
and their capability of coping with change. Dynamic
capabilities are defined as “a firm’s ability to inte-
grate, build, and reconfigure internal and external
competences” (Teece et al. 1997, p. 516), which can be
sources of persistent performance differences among
firms in rapidly changing environments. Williamson
(1996, p. 227) states: “One way to unpack the ‘capabil-
ities” view of the firm is to ask what—in addition to
an inventory of physical assets, and a census of its
workforce—is needed to describe the capabilities of
the firm. Features of organization that are arguably
important include the following: (i) the communica-
tion codes that the firm has developed (Arrow 1974);
(ii) the routines that it employs (Cyert and March
1963, Nelson and Winter 1982); and (iii) the corporate
culture that has taken shape (Kreps 1990).”

Zollo and Winter (2002) join the organizational
learning literature with the dynamic capabilities liter-
ature. Going beyond the view of capabilities as (tacit)
routines, deliberate learning mechanisms such as
explicit knowledge articulation and codification activ-
ities are emphasized as complementary means
through which firms build their capabilities.

2.2.4. Problem-Solving Perspective. Another per-
spective that prescribes when activities should be
performed in-house or outsourced is the “problem-
solving perspective” (Nickerson et al. 2012). Here, the
key consideration is the nature of the problem to be
solved. Nickerson and Zenger (2004) explain and pre-
dict how knowledge sets can be organized to effi-
ciently search for and create new knowledge, which
mitigates knowledge-formation and knowledge-
transfer problems and generates the following predic-
tions: non-decomposable problems (Simon 1962) are
assigned to consensus-based teams; nearly decompos-
able problems are assigned to authority-based teams;
and decomposable problems are assigned to the mar-
ket (e.g., outsourcing). Macher (2006) empirically cor-
roborates this perspective. The POM literature (e.g.,
Fine 2000) has considered the idea that supply chain
architecture (especially the degree of vertical integra-
tion vs. outsourcing) correlates with product architec-
ture (modular vs. integral, cf. Ulrich 1995) that
dictates the decomposability of the product design
and process management tasks, which are usually
heavily knowledge-based.

2.3. Real Options Perspective

The real options lens is much less frequently
employed in the ToF literature than TCE and RBV.*
A recent piece on real options theory (ROT) (Trigeor-

gis and Reuer 2017, p. 57) wondered about the “in-
terplay between ROT and other, more established

perspectives” and specifically how it can “better con-
nect to and be integrated with other theories in strat-
egy.” ROT explicitly notes that outsourcing decisions
are not only motivated by minimizing costs but also
can create transactional value (Zajac and Olsen
1993). That is, there is “governance inseparability”
(Argyres and Liebeskind 1999), wherein the gover-
nance choice for one transaction may enable or con-
strain the governance choice for other transactions.
A real options lens can encourage outsourcing or
insourcing.

“Growth options” are real options that offer the
right to further develop an asset, and to make follow-
on investments. As Leiblein (2003, p. 949) articulated,
“[glrowth options are particularly valuable in
high-technology industries where there are often
weak appropriability regimes and inter-generational
knowledge spillovers are significant. In these con-
texts, it will often be desirable to internalize activities
associated with an early generation of a product.”
Moreover, Kang et al. (2009) note that governance
choice can be influenced by growth options in the
form of inter-temporal business with the current
exchange partner and of inter-project spillovers in
gaining business with other companies.

In addition to growth options, flexibility options
(Leiblein 2003, Sanchez and Mahoney 1996) imply
that “under uncertainty, it may be optimal to utilize
market like mechanisms that provide greater flexibil-
ity” (Leiblein 2003, p. 949). As an example, Kouvelis
et al. (2001) modeled and empirically showed that
macroeconomic volatility of a foreign market moti-
vates multinational firms to employ flexible entry
modes (e.g., a joint venture over a wholly owned sub-
sidiary). By ROT logic, unlike behavioral uncertainty
discussed earlier in the context of TCE, technological
uncertainty about the obsolescence of specific assets
makes outsourcing a more likely governance choice
(Balakrishnan and Wernerfelt 1986, Lajili et al. 2007).
Furthermore, hybrids such as joint ventures may be
viewed as real options, which provide an opportunity
but not an obligation to acquire (and vertically inte-
grate) as uncertainty is resolved over time (Kogut
1991).

ROT is a growing, but less mature, part of the ToF
literature reviewed in this section. The precise condi-
tions leading to a prescribed organizational form are
not as clearly established as in the more dominant
theories reviewed in the prior sections.

2.4. Concluding Remarks on the Theory of the
Firm Literature

Substantiating our earlier observation, note that a
very small minority of the ToF work cited above
comes from the POM literature; most emanates from
strategy and economics. Yet in the modern business
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school these three fields often reside in silos, obstruct-
ing the realization of highly promising synergies. This
review hopes to lower some of these barriers, and
specifically encourages POM researchers to carefully
and precisely use the ToF literature and continue to
contribute to it.

3. Review Methodology

While the above theories apply broadly, this review
focuses on outsourcing in stewarding a physical pro-
duct from concept to market and then operating the
resulting supply chain, specifically the areas of manu-
facturing, product design, materials procurement,
and logistics. We include product design, which is a
key driver of the architecture of the supply chain
(Fine 1998), and is often performed in conjunction
with suppliers and vendors (Lee and Schmidt 2017).
Furthermore, service providers such as Foxconn and
Li & Fung increasingly bundle design services
together with contract manufacturing. Thus, our
scope addresses work that develops, transforms, or
moves a physical good. Tsay (2014) provides a practi-
tioner-oriented discussion of management challenges
within this exact domain. We do not intend to review
the literature focused on business process outsourcing
(BPO).> Works on retail supply chains are out-of-
scope for this study, unless the presented retailers
develop and/or manufacture their own products.
These scope restrictions reduce the heterogeneity of
contexts, improving our ability to develop coherent
frameworks and insights. These apply to many ser-
vice settings as well.

We further clarify our scope by reiterating the dis-
tinction between outsourcing and offshoring. Out-
sourcing is about “who” will do the work whereas
offshoring is about “where” the work will be done.
Both strategies create boundaries (organizational and
geographic, respectively), potentially creating trans-
action hazards (Hennart 1982). Geographic separation
can exacerbate the problems engendered by organiza-
tional distance, and vice versa. Both factors arise in
the case of outsourcing that is mixed with offshoring,
that is, offshore outsourcing, which has been the sub-
ject of extensive media coverage and public concern.
Furthermore, international business scholarship con-
tains a substantial literature on ownership and loca-
tion, much of which builds on Dunning’s (1988)
eclectic theory. However, to be in scope for this
review, a paper’s main research topics need to be
directly attributable to a task’s ownership shifting to
or away from an external entity, not just to a change
in the location. Tsay (2014) sharply delineates
between the impacts of offshoring and of outsourcing.
Mihalache and Mihalache (2016) provide a recent
review of the scholarly literature on offshoring.

The maintenance or improvement of an extant
buyer—supplier (client-vendor) relationship is out-of-
scope. This rules out papers that take the firm bound-
ary as given and then focus on how to best manage
the relationship. While the structure of an existing
buyer—supplier relationship certainly dictates where
the transaction falls on the continuum from market to
hierarchy, we limit ourselves only to situations where
“make” is contrasted with “buy.” This rules out the
majority of analytical research on supply contracts,
which has been reviewed extensively elsewhere (cf.
Cachon 2003, Tsay et al. 1999), as well as the large
empirical and conceptual literature on the manage-
ment of buyer—supplier relationships or the evalua-
tion/selection of suppliers (Handley and Gray 2013,
Reidl et al. 2013). However, some work falls into a
gray area. Analytical papers that juxtapose a centrally
controlled (vertically integrated) version of a supply
chain (sometimes called the “first-best” benchmark)
and the decentralized version are de facto equipped to
comment on the ramifications of outsourcing. In such
a case, however, the work is not automatically
included unless the author(s) stated the intent to
examine outsourcing and/or interpreted the compar-
ison between centralized vs. decentralized settings to
provide insight on make-vs.-buy. Similarly, we
exclude empirical/conceptual papers that do not con-
sider make-vs.-buy in the conceptual model (as inde-
pendent or dependent variable) or in the discussion.

Finally, the structured portion of our review is
limited to four leading peer-reviewed journals in
POM: the Journal of Operations Management (JOM),
Management Science (MS), Manufacturing and Service
Operations Management (MSOM), and Production and
Operations Management (POM).

Our process of selecting articles for consideration is
as follows. Restricting the time horizon to the period
20002016, we used the following keywords for our
initial search within the four journals: “outsourcing;”
“make-buy” and its variants “make-or-buy,” “make-
vs.-buy;” “vertical integration;” “Theory of the Firm;”
“firm boundaries” and its variants “firm boundary,”
“boundaries of the firm,” “boundary of the firm;”
“supply contract.” A total of 1118 articles included
one or more of these keywords in their title, abstract,
author-supplied keywords, and/or full-text® (i.e., 252
articles in JOM, 406 articles in MS, 112 articles in
MSOM, and 348 articles in POM). For MS, we filtered
out articles from scholarly fields besides POM by
including only articles accepted by the “Operations
Management (or Operations and Supply Chain Man-
agement)” department editor.” This process excluded
234 articles, leaving 172 POM articles in MS to further
review. Then examination of the titles and abstracts
identified the articles that are not about make-vs.-buy
at all, such as works on scheduling of call center
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agents (Mehrotra et al. 2010), inventory policies for
deteriorating products (Ferguson and Koenigsberg
2007), and a literature review on e-businesses (Gupta
et al. 2009).® This filtering process left 624 articles (i.e.,
189 articles from JOM, 115 articles from MS, 70 arti-
cles from MSOM, and 250 articles from POM). We
evaluated the full text of each of these against our
scope definition, coming to a final set of 72 papers (37
from JOM, 8 from MS, 3 from MSOM, and 24 from
POM) of which 45 are empirical/conceptual and 27
are analytical.

4. POM Literature on Outsourcing in
Supply Chains

This section reviews the POM literature that falls
within our defined scope. We first provide a frame-
work that organizes the papers and then systematically
summarize each work. We partition the research into
empirical/conceptual and analytical sub-literatures,
each of which subsequently gets its own treatment. We
define empirical research as using data to estimate the
structure of relationships and to determine which fac-
tors are relevant, typically attempting to infer causality.
Data could range from qualitative case study to the
analysis of large structured datasets. Conceptual
research logically describes relationships without
employing data. We define analytical research as speci-
fying mathematical equations to describe relationships
presumed to be causal, and obtaining conclusions by
manipulating these equations.

Figure 1 presents a framework that organizes all
the POM papers falling within our scope. The frame-
work consists of three components: antecedents, make-
vs.-buy decision, and performance outcomes. This organi-
zation is conceptually consistent with paradigms that
predict that firms with aligned organizational strategy
(e.g., diversification) and structure (e.g., decentraliza-
tion) perform well (Galbraith and Nathanson 1978,
Miles and Snow 1984, Rumelt 1974).° Similar frame-
works have been used in review articles in strategy,
for instance, on diversification decisions (Ramanujam
and Varadarajan 1989) and on strategic decision pro-
cesses of a firm (Rajagopalan et al. 1993). While a
paper solely on managing outsourced activities
would fall outside our scope, Management of out-
sourced activities is a component of the framework
because some in-scope articles consider aspects of
this component that affect performance (Cui et al.
2012, Handley 2012, Handley and Benton 2009, Li
et al. 2008, Mahapatra et al. 2012, Mishra and Sinha
2016).

All the factors contained within the antecedents
block in the figure emerged from our in-scope papers.
While most antecedent factors are captured directly
from the conceptual models and/or discussions (for

empirical/conceptual papers) or structural and/or
parametric assumptions of the mathematical models
(for analytical papers), some are extracted from the
underpinning mechanisms of the hypothesized rela-
tionships between constructs.'’ For example, Steven
et al. (2014) submit that offshore outsourcing is posi-
tively associated with product recalls. In this line of
reasoning, while the location of suppliers is an appar-
ent antecedent that affects performance of out-
sourcing, the underpinning factors are information
asymmetry and misaligned interests between the
focal firm and its suppliers as implied in agency the-
ory that they draw on. As such, all three factors (i.e.,
location of suppliers, information asymmetry, and
misaligned interests) identified by their study are
included in the antecedents component of our
framework.

The factors within the antecedents block are subdi-
vided into five groups: A. activity/product/process
characteristics, B. firm characteristics, C. transaction
characteristics, D. environmental characteristics, and
E. decision-maker characteristics. The performance out-
comes component captures both the type (e.g., finan-
cial, operational) and level (e.g., firm, plant, project)
of performance outcomes associated with the make-
vs.-buy decision from each of the in-scope papers
(that have performance outcomes). This approach is
necessary because POM articles frequently have
dependent variables at a level more granular than the
firm, and/or examine specific (operational) perfor-
mance dimensions.

Table 1 catalogs all in-scope POM articles, tagging
each as empirical, conceptual, or analytical. The table
reports for each paper the antecedents of the make-
vs.-buy decision and associated performance out-
comes (if any), as well as the relevant key findings.
The letter codes in the “Links” column of Table 1 ref-
erence the parts of the Figure 1 framework that are
most relevant to the given paper. Thus, Table 1 and
Figure 1 together provide a comprehensive but con-
cise guide to the extant POM research on outsourcing
within our defined scope.

4.1. Analytical POM Literature on Outsourcing in
Supply Chains

Twenty-seven of the 72 in-scope papers were classi-
fied as analytical. We focus here on the methodology
by which this analytical research produces its conclu-
sions, since they do not derive from observational
data in the same way as in the empirical studies. To
that end, we describe the “typical” analytical
approach to the modeling of outsourcing in supply
chains, as depicted in Figure 2. This is a composite
that none of the individual papers necessarily
matches perfectly. We use individual papers to illus-
trate the components of the framework.
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Figure 1 POM Literature on Supply Chain Outsourcing: A Framework [Color figure can be viewed at wileyonlinelibrary.com]
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4.1.1. Supply Chain Structure. The prevailing
approach examines an outsourced supply chain by
juxtaposing it with the vertically integrated version.
Figure 2a depicts the vertically integrated supply
chain. Q is the quantity to offer to the market. The set
A comprises all attributes of how the customer experi-
ences the end product, which thereby drive demand,
as well as costs and other metrics of concern. Fig-
ure 2b replaces the vertically integrated OEM with a
dotted box containing two parts: the OEM and the
Service Provider'' (SP). B is the subset of A that the
OEM delegates to the SP, which then leaves the OEM
with control over the actions in the set denoted as A
\B. The decision of what to place into B is usually a

structural assumption of the formulation. In the objec-
tive functions at the bottom of the figures, revenue
comes from selling finished goods to the end market.
“Payment to SP” can shift the “Cost of Q" to the SP.
This framework is versatile. Our scope definition
places the SP upstream of the OEM along the path of
physical flow, for example, a parts supplier of a CM.
Simply changing some of the labels would enable this
diagram to cover much of the literature of supply
chain coordination with contracts (cf. Cachon 2003,
Tsay et al. 1999). We consider some papers in this
area to belong to the literature of supply chain out-
sourcing per the previously discussed scope parame-
ters. The framework also works when the SP is



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1187

(panu1ju02)

(ubisap

19npoud ajqeinp-uou) Ang "sa (ubisap
1onpoud 8jqelnp) axew Jo Anjiqeljod ayy
SauIWIBlap ‘(Juauodwod J|ays-ayi-Ho ‘sa

(1509
uoponpoJd wily [eoy)

ved (sjqeinp
-uou Jo a|qeinp)
1 ‘1onpoud pus |
:sjonpold

Arejauidold e Buisn uaym) 1s09 uonanpoid (p)g ‘(e)y :Had eded snoauaboiajay ‘1911ddns juauodwoa (nod) (8002)
3y} yum Buofe ‘yusuodwod pue - b (1onpoud ‘yorewsiw 8jaka | ‘J8injoeynuew (annduosap) 0181189
19npoJd-pus usaMiaq Yoyewsiw 8j9k9 8y (e)g ‘(p)v :powuy ‘[e1oueUl) 1j0id — -al| Jusuodwo9/3onpold — ubisaq | :s8led [eOlAjeuy pue Ag|peig
aAl1adWwod 80w S| J8%/ew pue ‘|lews s
a]eJ Junoasip ‘abue| SI SNIO OM} UBBMIAQ
9ZIS J9)JeW Ul 9UBIAYIP Y} udyM Ajax|
alow S| wnuqimba |@, "wnugyinba
ul asue Aew (108)4e uoiebalbbe [sa
19pI0 SRIBUILIOP 19843 UOIRUIWLIISIP ‘W9l Awuenb Japio Jusuodwo)
9911d UBYM ‘|| WwoJj SaeInap N0 J8j[BwS (SN0 J8yma woly |, Japun)
a1aym) 1@, 4o .||, ‘saaud jusuodwo (n) ‘[.a, Japun g 01 .|, Japun
ay} s1as Jalddns uaym . aaq, sieyeld po N9 01 ‘SN30] sannuenb Japio s1onpoud
.‘aa, 18n0 |1, 19j01d shempe sNI0 ANIUM (sm3o Juauodwoa pue [sN30] seoud 9|qeInyIsgns
“abue| SI 9JJ JUN0JSIP UBYM pausyibuails usaM}aq) uomiedwos e (A1) ([sw3o o1 ‘wal 2 :s1npold
1 199}48 Bulieys-1unoasip ay] ‘wnuqinba ‘(8z1s 19)Jew |enusjod saa1d ajesajoym () [swio ‘(S) Janddns
Ul asiie Aew (uoneiAsp uodn 10848 0 SWJs} Ul 1axew 0} Jo/pue |\9 03 ‘S] saaud auodwod |
Buiusyos uonedwoa-aoud ssjeuiwop ay} ul SNJ0 4o suomisod suodwod (o1691elis I S ‘N9
199438 BuLieyS-1UN0ISIP UaYM) .4d, (e)g ‘(e)y :Hod anjeal) Jamod 1axJely uaym) (1) ‘[s3ol (.1, 1081pul uowwiod | ‘(able|
10 (30348 uolehaibbe Japio S\ 03 anp) - 26 (W ‘(Kouaraiya aeas s, N9) Juonebajap 1o ., 19811p/|041U09 pue lews) s30 (awreb) (nod) (9102)
.11, ‘snouaboxa si 891id Jusuodwod uaymn (9)q “(o'e)g :pauy ‘[e1oueuly) 13014 — Aujigedes snoauaboisloy “9'1) ABajelys Juswainaold (1) 1UBWAINI0IJ Bunadwoa g :saied [eanAeuy ‘e 18 Jejipuejog
Burainosino [eqolf Jo yimoib anisuedxa
ay} urejdxa 6w yoym ‘burainosino
UMM Pajeloosse 1509 uononpold (581949 ay|
MO] O 11J3Uaq 8y} 0} pasedwod |lews Buo| pue puewsp
S| ‘awi}-pea| ul abueyd yun Jad $1S00 (e)g “(q)V :Mad (i a|qejalpaid yum
Aiojuanul 301 Ul 8BueyD 8y} Se paulap - 26 ‘[euoielado) (1509 uononpoud Jayddns) s1onpoud) Ansnpul (annduosap) (nor) (zroz)
‘awil-pes| ureyos Ajddns jo anjea [eulbie|y (e)g :pauy 1509 AI0juaAu| — Ayjigedes snoauaboisioy — uonaNpoId 1onpoud [euonound [eonAjeuy uingyaelg
J1afng yoea oy
pae|ali0d 1onpoud | :syonpoid
10U ale saoualaeld s1akng omy syl uaym ‘(Buonos pareipaw
Ajleroadsa ‘syyold sanosdwi (Areipawiaiul (sebeiuenpe [paainosino 10 8SBI 8y} UI)

“g'1) Bujainosino juswainold (e)g ‘(e)Y :Hod (way -1509 Jayddns uj usym ‘Alelpawlaiul ‘paainosul Kieipawisuy Aped (sm)
ybnoly} stayddns 1ano saousiajald wis) - 16 ‘leloueuly) slakng furepaoun Jo Buljood jo uaym ‘siaknq] siaiddns -paiyy | ‘ssanddns (awreb) (z102) B04ID
-Buo| snoauaboislay s1akng omy jo Buijood (9)a :powuy 10 Jyoud [ejo| — 109}49 11500 Ul) Aurepasun Buowe ssauISNq JO UOIBIO|Y JUBWAIN20.4 2 ‘siafnq g :saiued |eanAjeuy pue euinejag

aouewJopad jueid sanoldwi uiny (yuerd ‘eroueuly) (uoneoydde || wy-1auy)
ur yaiym ‘uoisioap bujainosino sueyd uibrew saoueApe [ealbojouyda | (swued
B 9ALIP ‘@Injoniiseljul || wly-laiul se (9)g ‘(a’e)y :Had $s049 ‘(ued ‘(abpajmouy| ‘Kousiolye $9ssaUISNq Burinjorinuew
Jlam se ‘(abpamouy ‘Aousiolys 1509 “69) - 16 ‘leuoriesado) 1509 Jaddns “6°9) Buipoddns paseq-sn) (Aanuns) (nod) (z002)
salyiqeded Jaijddns $Sa29e 0} SUOIBAIION (p)a ‘(e)g :pauy JSEINIEL] — Ayjigedes snoauaboisioy — pue uonlANpPoId |BUO1}08S-5S019) [eoudwy ‘[e 18 ueyp.ieg
Je|npow i 1onpoud (1509 uopeIBAUI LI
ay} uaym pauadwep si Bulainosino 9sBaloul 1509 uoponpo.d
J0 108348 SIYL "HJBUS] 1S09 djeIpaWW] ul asealoap) Bumabio) pue
ue Jaye s1s09 unl-6uoj Jaybiy asnea Aew Bujuies| paseg-awnjop
yoym ‘(,burmabioy, 1o ‘uoisosa Ayjiqedes ‘(3509 uonanpoud Jayddns)

0} 8np) 8w} J8A0 1S09 uoneifsul pue (e)g “(q)y :Had (W Agedes snosusfolsloH 19npoud | :s19npoid (nod)
uononpoid sJakng sasesioul abejueape - 16 ‘[euoijelado) ‘(Ayeinpouu) [n3ol ‘1911ddns (aweb “|nwis) (2002) 1axBd
1509 uononpoud sJaddns Joy Buiainosing (g'e)g ‘(q)y :powuy 1500 [B10| — 2InjonJis 1onpoid  Aujuenb Buioinosul jo abejusdlad uonanpo.d 1 ‘N30 | :saned |eaAjeuy pue uosIapuUy
sbuipuly Jueas|ay YIomawesy 30UBLLIOMA] SallIAOR SJUBPBIBILY (s|apow [eanAjeue) [1ayew fuloinosino a1n1on.1s ureyd pouiaiy EIRIY

| ainbi4 ur syur Pa2INosno Jo U0IS|99p] S8|GeLIBA UOISIAQ 10} PaIBPISU0I Aiddns 1o Ansnpu|
Juswabeue|y SAIIANOY

91020002 U! S|euwinor yiod Pue ‘Wosw ‘S ‘wor ui Buianosing uieyy Alddng uo sajaniy NOd Jo Aewwng | 8jqel



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1188

(panu13u02)

s109(04d
@Y WJI-1a3ul JO $S82INS B} S}0a4e
‘(019 ‘|043U09 $$8901d ‘UOIBIIUNWIWIOD

“B9) saopoeld Juswabeuew (108f0ud
198(04d yym Buope ‘syibusis saiddns (2)g “(9)y :Mad ‘uofjeAouU) (Auedwoo
pue (Aujiqedes Jaijddns 01 ssa298 ““8°1) q 16N\ $$990NS awabeurw (abpajmouy Jaijddns) Burinjorinuew) (nod) (zroz)
uoneAow HuidINOSING UBaMIaq Yale (e)g :pouy 109l04d Q%Y 100(01d Aupgedes snosusboisleq — ubisaq suswalg  (ased) [eauidwy ‘e 18 1n)
(weassdn sy ur saoud nduy Jamo)
Aq ‘1811 yoea e uonnadwod Buimoje
JO 1JaUBQ BY} UBY} SSB| S| UOIezI[eulbiew
a|gnop Buipione Aq uoneiBaiul a8
4O Jjouaq “a'1) asea pajelfejuiun ayy Joy
J1abue| s1 old ureyo Aiddns |elo1 ‘p < u
usym (11) ‘uopezieuibiew sjgnop Jo (pauinbal s 1ed
uoreulwd Aq ‘sisijodouow pajesfajuiun | yaiym Joj) 1onpoid
9AISS809NS 0M} JO Sijold [e10] (e)g ‘()Y :Had (Auenb uo) uonnedwon [s1anddns ‘sig|quiassy] pus | :s19npoid (sw) (1002)
3y} uey} syjold alow sules isijodouow - a6y (i ‘(uonezifeulfrew (s0ud auiwislep uiny ‘s191jddns ped u (aweb) Ieyewey
pajelBajul Aj[BaISA W 1| = U uaym (1) (a)a ‘(e)g :pajuy ‘[e1ouBUL) 1j0Id — a|qnop) juswubijesiw [eoy ur yarym) saruenb uopianpold uonoNPOId  ‘SIB|qUISSSE U :SalLed leanAjeuy pue 119gJ09
NI
Aurepsoun 1809 juawaingold s N9
10 ‘(sasea100p) saseaioul Ajigeiniisqns [2n30] Awsuenb sapig
1onpoJd ay} se pauayibuails s Aayuiny (i) “[s30 uzoq o1 ‘W] 8oud
13A0 ||9s-Anq Jo abejueApe aAle[al (Anuenb ajesajoyMm (1) ‘[LN30] Juew
‘(LIN30) IND ueyy asipadxe juswiainoold U0 ‘SN0 UsBMIaQ) -fed Jsaysuedy “Ayuenb uononp sjonpo.d Bunaduwiod
Jouadns sey (A19) LINFO usym uoniedwon (s3I0 -01d (1) J0B)UOD Agxuiny Jepun o 2 'synpold
‘(AnnswwAse uoijewloul jo 9aibap) 100 0} umouyun si Jayddns ‘[2n30] Awuenb JapiQ (1) Jgiddns | ‘N9
Juawainoold s,ND 8y} Jo AN|iIBlOA BY) pue wouj 109 Buiseyaind ‘[2In30 01 ‘W] 8oud aes 1 ‘(N 03 uonouny
‘(Aungenisgns jonpoad “a°1) 230 Yum [eLiajew meJ Jun s, A9) -a1oum (1) ‘[rn30] (uawAed Juawainoold
uorpzadwod Jo Aysusiul a8y} (S N9 03 AnawiwAse uonewlou| J8jsuely ‘Ayiuenb uononpoud S}l $804N0SIN0
aAl1B[al) 1509 Juawainaoid sy uo spuadap (e)g ‘()Y :Had ‘(SIND 03 aAleal ‘opud Bul|as) N9 01 J0BU0D semie ZIN30
(Ang-'sa-axew ““9'1) J0eA4U0 AUy - 30 (uay 1800 JuswaInooid N30) Jo nuaw Buljisl-yanig (1) ‘2IN30 B LIN30) (aured) (Wod) (2102)
'SA [195-Anq usamiaq saualayaid S,LNF0  (a)a ‘(a)9 ‘(e)g :pauy ‘leloueuly) 140.4d — Ajjigedes snosusbolsioH 1JORJJUOD ||9S-ANQ J3pUN e JU8WBIN20.d SINFO 2 :SelHed |eanAjeuy ‘e 18 uay9
ainjew janpo.d
pue Asnpul se (1509 uoponpoid Jamoj
10} sianddns ajqeded 03 Buioinosino
J0 [and] ybly 1) ,82us||89xa [euonelado,
0]  uofeaouul, wouj abueys uea
Abaresis Buunioeynuew sjueld e ‘sjdwexs
104 “ABuiplodoe abueys pnoys jueid e
10 (ABejens Buninioeynuew “8°1) SNIO} 8y}
‘(abuawa staiddns ajgeded pue ‘aianas Mmol/a|qeded jo Aujige|ieae)
S8W099(q uoIIadwod ‘paziipowwod - J8d Aujgeded snosuabololeH
/PazIpJepuelS $8W09aq Jonpold - 16 ‘(Anyew jonpotd (nod) (sroz)
ainjew 1onpotd pue Ansnpul sy (g)@ ‘()G ‘(p)v :pawy — — /kisnput) 81949 8yl 19npold — uonanpo.d Ansnpur Jeindwoy  (ased) [eaudw3 ‘e 18 awiwnlg
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1189

(panu1juod)

Burainosino

UsYM |NJ PUB JBUMO PUBI] Y} UBBMIAQ
1509 Aguabe pappe 8y} uey} Jajealh

sI sBuines 1509 uopjonpoud Jenuajod

ay} uaym Buainosino sigjaid Jaumo
puelq ‘Butoinosino 0} anp sbuines 1509
uononpo.d |eiusiod BullapISUOD UBYA
“Ja|[ews s| (yoid s N9 “81) Buidinosino
uaym 1s0d Aouafe pappe 8y} sny} pue
J1ayby si uold ssiddns ‘yoeoldde Jane
ay} ul ‘aauls ‘yoeoidde paseq-uonosdsul

(yoeosdde

paseq-a.n|ie) [BUIAIX3 "SA
yoeoidde paseq-uoioadsul
:J0RIJU0D Jualabeuew
Ayjenb) adAy 19e13u09
‘(Hoya Auenb (s)

1abe jo Ayjgeasasqoun)
fijpwiwAse

[wo]

Hoya Aurenp (n) :[S 03 ‘Wl
(paseg-aun|iey Japun) sjuauod
-Wwo9 (S 01 anp) pajiel/poob Jo
(paseq-uonaadsul Japun) sjuau
-0dwod pajoafal/paidadoe 1of
saoud (i) [S] woye Aueng

1) ‘[ND 03 ‘gl (peseq-aunyiey
Japun) sonpoud pajiey/pooh
10 (paseg-uonoadsul Japun)
sjonpoud pajoalal/paydssde
Jo} s80ud (1) :0S [8AS-HNIA
gl

Hoya Aujeng (1) {[S] Hoya
1) ‘gl (peseg-aun
-|Ie} Japun) sjuauodwod (S
0} anp) pajiey/poob 1o (paseq

10npoud | :s39npoid
{(S) 4aiddns
Juauodwos |

‘(IND) Jainjoeinuew
10RIU0D |

‘(g) Joumo pueiq |
(05 18n8]

In) :(S) soyddns
juauodwos |

Ue JO 1By} uey} alow yoeoidde (e)g ‘(e)Y :Mad uorjewoju] ‘(N9 -uonoadsul Japun) sjusu ‘(INg) Jaanjoejnuew (juabe (N0d)
paseq-ain|ie} [eUIAIXd UB JO (1500 Aouabe - 26 (g 40 1500 uonanpo.d Jamoy) -0dwod pajoalal/paidasoe -13UMO pueiq ediounid) (9102)
“9°1) Aoualalyaul 8y} saseaour Hulainosing (p‘a)o ‘(e)g :pajuy ‘le1oueuly) 1j0id — Ajngedes snosuabosaley  1oj s8ald (1) S alpeAq uonanpold | (9S a1peAq) :saed |eanAjeuy ‘e 18 Buoqg

(yueyd
‘uoiieAouul)
jueid BunioeynuUEBW B JO 9ouBWIOMad uoijeAouu|
Jouadns 01 spes| (8doas [euoneziuebio ‘(qued
pue Ayxa|dwod ssasoid ‘Axa|dwiod aul leuoelado) sanuoud
19npoud Jo $aa1bap 8y}l O SUOIIBUIGUIOD Ayjenb ‘Aianijap aniadwon ‘(Auxsjdwoa
“9'1) selbajelis BurnjoeynuBw [enjoe (a)g ‘(0q)y :Had ‘fungixaly $$8904d) 81njonuys (swdy Bupnjoenuew
pue (senoud aniedwos “o'1) sano8(qo - 16 ‘f10ju8AU $$9901d ‘(Axajdwod su |eUOIRUIBUI) (Aanuns) (nor) (#002)
Burinjoeynuew palels ayl usamiaq 4 (8)g ‘(9'q)y :powy ‘aw} 91949 509 — 19npoud) ainjaniis 1onpold — uonaNpo.d |BUO1}93S-55019) leaudw3 ‘e 18 [e1eAaQ
(yueyd
‘uoieAouUr)
jueld BunioeyNUBW B JO 9OUBWIOLA uoijeAouU|
Jouadns 01 pes| (uonesbaur (e “69) ‘(qued
adoos [euoneziueblo pue (sabels pue leuonjelado)
SYSB} u0NINPOId JO SSBUPB}IBUU0IIBIUI Ayjenb ‘Aianijap (Auxajdwod
“f-a) Auxajdwod ssagold ‘(Ayxajdwod (9)g ‘(0‘q)y :Had $53204d) ainjonis (swuyy Bupnyoenuew
10npoud-pua “69) Alxadwod aull 1onpoid - a6y ‘Ai0juanul $$890.d ‘(A1xa)dwoa au |euoljeUIaIUl) (Aanins) (nor) (1002)
0 sd3.168p 8y} JO suoleuIqUo Jadoid (9'q)y :pawuy ‘awy 8]9Ad 1509 — 19npoud) ainjoniis 1onpold — uoioNpold |BUO1398S-5S0.19) |eouidw3 ‘e 18 fesensq
9UBWIIOLIAd J3IBW 0}-3WI}
pue AyjiqIxaly Xiw/awnjoA sanoldwi uiny
ul yaiym ‘Bupnioeinuew Ul $8sssa0.d
MO} [BLI8JBW PUB UOIRW.IOUI BU}
ur Ayondwis 03 pes) Jayiabol uoianpoid
|Ind pue 19| Jo uolejuawa|dwi
Buipnjour saonoeld Jaylo pue (Buijpuey (e)g ‘(q)y :Had (swuiy BupnyoeinuBW
|eliojeW ‘gouBUSUBW ‘Juswabeurw - 16 |euOIRUIBUI) (Aanuns) (nor) (9002)
S| “6°8) SsalAloe 8109-Uou Burainosng (e)y :pojuy — 9109-UOU "SA 8109 — uoianpoId [BUOI}08S-5S0.19) [eauidw3 eIIBAIS B
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1190

(panu1juod)

ABarens HuldINosSINO 8y} ul lo/pue
sjueid 03 syonpoid Jo uoredo|e 8y} Ul
Arewoue ajqissod e 1sabbns ybiw s101oe)
9say} Buowe yojewsiw y “(Aousadwod
MO| sjuasaldal Buioinosino uononpold
10 19A8] ybiy ““69) 19na| Aousadwiod

(m) pue ‘sassasoid uoionpoid

10 ssauleiaridold/Axajdwod (1)
‘sjonpoud Jo ssauieaudold/Ayxa|dwod
(1) usamiag yojew e sMoys ylomaugns
e “9'—juanibuod aq pjnoys ‘saonpoud
jueid yoes 1eys sjonpoid sy} uo paseq

- :piad

(ssaunrejaidoid
pue Auxa|dwod) ainjonis
$53201d ‘(ssaunreiauidoid

palysselo ‘sylomauqns jueld s Auedwod - 36 pue Ayxa|dwoa) (nor) (9102)
B ey} sisabbns yiomawely pasodoid ay) (0°q)y :pouy — — aInjanuis 1onpoud — uonRaNpo.d [BU01}08S-55019  (8sed) [eaidw3 ‘e 18 smopJa4
uoljedwod Jo sapow yloq
Japun ‘Jamod Buiurefieq sisinjoejnuew
ay} uo Buipuadap ‘wnuqiinba ul
aslie ues 0-l, 10 .‘1-0, .‘0-0,, “48ddns
UOWWOI B PUB S}Lie} Led-0Mm} Jo 8Sed
u| ~Jamod Buiurebieq yeam sey 3 JI ‘leAl
Burainosino ue Bujoe} uaym Buiginosul
Jayald Aew ng ‘jeau Buraunosur ue Buioey
uaym Jamod Buiurebieq sy jo ssajpebal (Anuenb 1o s9ud uo syonposd Bunadwod
fujoinosino siajaid Jainjoenuew e ‘aold SJaINJoRNUBLL UBAM}BQ) 2 :s1onpoid
uo Bunadwos usym ‘Auuenb uo s1edwod uoniedwo) ‘(uowwod | (sJa1njoeynueRW
SI9INJOBINUB UBYM WINLQIINDba Ul Sasue ‘SA BAISN|OXa g) stalddns [s181n30B)NUEW] 1304 10} UOWIWIOD
.0-0,, ‘slalddns anisnjoxs pue syiel ved 10 Jaquuinp ‘(yuey ped (uonnedwo o apow usym) Jaiddns
-0M} J0 8SBJ U] “(UOWWO0I “SA BAISN|IX) -0M} “sA 9911d a|esajoym) ay} uo Buipuadap) saoud Jo | 10 (siainjoeynuew
sia1jddns Jo Jagwinu 8y} pue apoul (e)g ‘(e)y adAy 10e13u09 ‘iamod salyuenb sapig (1) ‘[4anddns JO Y9ea 10} AAISN|IXd
uoradwod 8y} jo ssajpsebal ‘wnuqiinba - Buurebieg ‘(sbejuenpe pUB JaINjoBjNUBW UIB3 UdaMIsq uaym) sialddns
ul (,0-0, 1) 82IN0SINO SIsInjoRINUBL (g 1500 anlje|al s Jalddns) Bujuiebieq ysey (jessienq)] 2 ‘siainjoejnuewl (aweb) (nod) (g102)
110q ‘s19BJ1U09 9911d-8|BS3|0YM JO 3SEI U] a‘(p)g ‘(a'e)g ‘[e1oueul) 1j0.d — Ayiqedes snoauabolsloq siajawesed 19e13U09 (1) uonanpo.d 2 'salled |eanAjeuy n7 pue buaq
((5002) so1fieL
pue 98quield jo Buipuly 8y} 0} }SeJju0 B
s syl 1eys a10N) (paxi} Jamod Buiurebieq
S,[BALL 8U1 yum) Jamo st Jamod Bulurebieq
S}l UBYM 89In0SIN0 03 A|aY|| Biow
S| Jainjoejnuew e ‘ased S|yl ul ‘I8A0aI0I\
(,0-l,, 10 .I-0,, “8°1) $82IN0OSINO 1509
J3ybiy e yum auo ay} Ajuo asaym asie sponpoud Bunadwod
Aew wnugnba ue ‘Janamoy ‘iaijddns 2 's1onpoid
uoWIwWo9 e Jo ases u| ‘spyold Bujainosino {(sJainjoeynuew
118U} SNy uiny ul yaym ‘(siurod (s1ainjopynueW UBIMIB]) U410q 10} UOWIWOD
Juswaalbesip “o'1) uolsod Bujuiebieq uoniledwon ‘(uowwod | uaym) Jaiddns
.SJainjoejnuew ay} suayeam sianddns "SA 9AISN|oxa ) staljddns [(s)Janddns | 10 (SJainjoeynuew
J0 abejueApE 1509 8y} ‘IBA3MOH “Jijoid Jo Jaquny ‘lamod PUEB SIINJOBJNUBW USBMIB] JO Yaea 10} BAISN|IXd
|auURYD BY} S8SBAIOUI JI B2UIS ‘WNLIqIInba (e)g ‘()Y :Had Buiurebieg ‘(abejuenpe Buiurebieq ysey (jessieyq)] uaym) siaddns
ul (,0-0, “9'1) 82N0SINO SIgINjoRINUBW - 16 1509 8Alje|al s Jaiddns) (paes s [eap Buionosno 2 ‘slainjoeynuew (aweh) (s) (z102)
y1oq ‘sianddns aaisnjoxa Jo ased U| (g‘e)@ ‘(o®)g :powuy ‘[e1oueuly) — Ajiqedes snoauabolsloq uaym) saniuenb Japig uonanpo.d |eanAjeuy n7 pue Buaq
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1191

(panu1juod)

apeJ} Buissasoid-podxa

S.BUIYY Ul uoljelfajul [eIHBA JO Ymolh
Apeays ayy urejdxa jybiw Buipuly sty
“1911ddns Ag pjoyyum uonew.ojur a16a1eis
pue uolezijeuibiew a|qnop yioq o}

anp ‘(ureys Aiddns pazijeiusa ay} uey)

(19fnq
0} UMOUMUN S| UOITBWIOJU]
plaiA uononpoud s Jsyddns)

[4anddns 1oy ‘1afnq]
Amuenb [euarew mes induy (1)

spjo.d Jamoj 8auay ‘Ayzuenb [euarew mes (e)g ‘()Y :Had AjswwAse uolewiou| ‘[4a11ddns] 1onpoud
nduy 18Mo| $1844Ns 10BI3U0I A3yuINn} Japun - a6 (W ‘(uonezifeulfrew U0ISI29P 8INSO[ISIP pue | :s1onpoid ‘Jaddns (aweb) (nod) (rroz)
81n10n.1s ureyd Ajddns pazijesjuagap oyl (q‘e)9 :pajuy ‘leloueuly) 140.4d a|qnop) juswubifesiw [eoy uonisinbae uopewoul piaIA (1) uo1INpold | “19Ang | :sailed |eonfjeuy ‘e 18 0BY
(sassa004d
Burinioeinuew Jo adAy pue Jaquinu Jo
uons|es “ha) suoisioap urewop ssagoid
pue (Aaiiea auil 1onpold ‘Ayjeuonouny
10npoud “6°8) suoisiosp urewop anpold
uo Se ||am se ‘(stayddns yum suorejal
|eNjoeIUO0 ‘Sjusuodwod ANpowwod
10 8109-U0U BurINOSINO “H°8) SUOISIAP
urewop ureyd Aiddns uo suopeardwi (Aeinpow
sey (Aujeuowwod ‘Ayxadwod ‘saeplaiul 6-9—ainj0a1yale (nor)
‘fyrenpow “6°9) 8inja8Nydle 19Npo.d — 19npoJd) ainjonJis 1onpoid — uoIINPo.d |eJauay len1dasuo (500g) uosxi4
(wuy ‘slayio)
(Kouspuadap
pue ‘diysisuped
‘awn-pes|
(jesBajui—[elbajul 10 Jejnpow 500 ‘Aujaply [way [e90y] (82UBNbas
—lg|npouw “a'1) payojew aJe subisep uleyo —S9A1199(q0 Alquasse pue ‘ubisap ‘uoIsIan
Aiddns pue 1onpoid 8y} 1eys seyeolpul aAl} Ul [eof syl 19npoJd Jo 19|du3) uoneinbijuod uoneinhuod
sa|dwexa [ealaWNU aAljeluasaIdal ayy 0} WwoJjy suoleinap ‘(4911ddns Jsepnaiued (uasoyo)
Su0IIN|os 8y} Jo Buliaisn|o 8y} ‘suoisioap (e)g ‘(p)Y :Had 10 wns payybram e 01 Buloinosino Jo uoianpoud | :s1onpoid (Burwwrelboid
ubisap ureyo Aiddns pue jonpoid - a6y wnuwiuiwy) (Aeinpow) 9snoy-u1) uonos|es Jaddns ‘s191jddns [enusjod |eob) (nor) (s00z)
S, W1 B SA9UBNJJUI SBA1IBIO JO 18S B IUM (Q)y :pojuy  JUBWAABIYIE [BOY 21NjoNJ3s Jonpold pue ainjonus ureys Aiddng uoiINpPoId S ‘W) 80} | :Salled [eonAeuy ‘e 18 aul4
$9]9A0
juawdojanap dn spaads ‘Buiainosino
yum Buofe ‘ainjoayyase jonpoid
Je|npouw ‘1an0aJoly “(1onpoud |eiBajul
pue) uonelfajul [B9LBA PIBMO} UTRYD
Ajddns pajesbajuisip e saysnd ‘|011u09
S, W1 [B90) B SOUBYUS YaIym ‘Jamod
191w ‘Ajasianuo) “Aypibu [euopeziueblo
/Roeionesing pue ‘welsAs pajesbajul jo (s1omadwod
Auxajdwod o3 anp sabus|eys ‘siopjadwod ayoiu) uonnedwon
(ayaiu) jo Aujus :uojeinByuod (3onpoud ‘AupiBu pue Aoeioneaing
Je|npow pue) pajelBajuisip piemo} (e)g “(q)y :Had (way leusaju| ‘Jamod 1axep
ureyd Alddns ayi ysnd mojaq $1010e} sy} - 96 ‘leuonelado) ‘Aupgedes snosusholaleH
‘(leaBajur si 8injasyale 1onpoid sy pue) (q) paads ‘(Auxejdwog) (sauysnpuy paads (nod)
pajelbajul Ajjearan st ureys Alddns e usypy @ ‘(60°e)g “(q)y :pouy wawdojanag 81n10N.3S 19npoid — uonanpo.d -39019 ybiy) [esausy lenidaouo) (0002) aul4
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR

| ainbi4 ur syur

u0IS193p] S8|qRLIEA UOISIa(

10} PaIBPISUOI
SallANOY

Aiddns 10 Ansnpu|

(panupuog) | 3jqey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1192

(panu1juod)

gouewlopad Buioinosino

J8MO| 0} SPE8| UIN} Ul yalym ‘siapinoid
Burainosino yym sdiysuonejal snieladooa
pue papiwwoa dojanap o} Ajiqe s wliy
au} syoedwi Ajaaiebau osfe sso| Ayjigede)
*gouBwWIOad BuIDINOSINO SUNY uiny Ul

yoiym ‘Burainosino uaym ssoj Ayjigeded (e)g ‘(q)y :Had

(Burainosino o1 anp

JO [9A9] Jaybly B Ul S}NSal uoljen|ed e 36 ‘ssauanIsuodsal Juswabeuew $s0| ANjiqedes) Alowaw (saluedwod paseq (Aanins) (nor) (zLoz)
Ayngeded aaIsuaixa ue Jo 4oe| 8yl (9)g :pauy ‘Ayrenb 4s09 diysuornejay pue Buruies) [euoneziuebiQ — [elausy -S) [BU01}23S-SS01) Jeouidw3 Kalpuey
ND
0] aAlje[a. paads Bujules| pue abejueape
1509 [eiyiul Sy uo Bulpuadap ‘Ixau sy}
0} pouad auo wouy Aualaglp ‘82In0SIN0
Ajreiued 1o ‘821n0sino Jo 8ainosul (1509 uononpoud
Aja18)dwod ued N3O ‘ules) saied yioq ul asealoap) Bujules| (a01my pareadal suoisioap
USYM N9 03 pasedwiod (sabejueApesip) paseg-awn|o/ ‘(abejueape anoqe) [|N30] samuenb
abejueApe 1509 uononpold [eul Ue Sey (e)g ‘(e)y :pad 1500 uononpoid  juswainoold pue uonanpoid (1)
41 *spouiad y3oq ut (S89N0SIN0) S89INOSUI - 30 (uay [EIUl dAle[as S INI0) ‘[l jonpoud | :sjonpoid (swed) (Wod) (6002)
Aj818jdwod N30 ‘su.es| Aped Jaymau usym (g‘e)g :powuy ‘le1oueuly) 1j0.d — Aypgedes snosusboialeq 108.3U09 8911d-8jeSajoy (1) uonaNpold ‘N9 | ‘N30 | saiked |eonfjeuy ‘e 18 Aeig
wsiunpoddo
10 ¥sl4 pasealaul ay} 0} anp Ajqissod
‘pakordwa si (SN9 admnw "sa) N9
9|BuIs B uaym pajeqJadexa si ysu Aujenb
siy] -eouewiopad Ayjenb aouewiojuoa
MO| SN0 yum ‘Ajiearioads alow
‘gouewopad Ayjenb mo| yum pajeroosse sJaljddns
sI Buiainosino ‘Anjiqeubisse asnea-joos Jo Jaquin ‘(Aujiqelonuow
pue ‘Ajjiqeionuow ‘A)[Iqe1Sa) JO [8A8] MO| (e)g ‘(q)y :pad /Ruliqeubisse (a01nap
Aq pazualoereyd ‘Aunbiquwe asuewlopad - a6y asne9-100J/A11|1qRISAY |eaipaw pue ‘Bnip (Aanins) (wor) (s102)
Aurenb Jo jan8] ybiy e s 818y} USYM (e)a “(q)9 :pouy fyenp — Mo|) AjawiwAse uorewliou| — uoloNpPOId  ‘pooy) [BUOIIBS-SSOIY leouidws  As|pueH pue Aeln
HWWod
-a1d swuiy ay3 ssajun (ewwsa|ip s,Jauosid
3y} 4O 1By} yum deyano Jou saop
wnuqinba BuidInosino jo uoifas sy}
99uls) Buloinosino Aq pajelns|ie aq louued
UaIyM ‘8oUBAB[aI JO [9A8] UBAIG 8Y} 10}
ybiy Apuarons si 1509 juawdojanap ayi
uaym (ewwsa|ip sJauosyd 1) }S8AULIBAO
0} Pa0I0} 8B SWLI BY] “JUBLIISAAU
SO)eW WJI} 8UO ISBs| 18 wnuqlinba (Aeinpow
Ul ‘S3SB8IOUI IUBAB|AI JO/PUB SASEAIIBP JUBLISBAUI/3IN0SBI
1500 SY "S3SE8I08P A}IBINPOW 32IN0S3) 11509 juawdojanap sjonpoud
sJal|ddns 8y} se syuLys ease wnuqlinba 10 swuay ur Aoualonye [swuy] suoisioap Ang-ayew snouabowoy g
ay} pue ‘dojansp 01 A1S09 SI 1Y} (e)g ‘()Y :Had 9|eas sJaiddns) Ayjiqedes sny} pue ‘sapnuenb nding (1) :s19npoid ‘siaddns
99UBAS|9J WINIPAW 0} MO| JO S| 8npow - 16 Sn0ausboIs}eH ‘(sIUBA3|a) ‘[s1anddns [eO1USPI N ‘SWLIL (aweb) (nod) (sroz)
B UBYM SIn290 wnuqlinba Buiainosing (e)g “(q)y :powy ‘[e1oueuly) — $,8|Npoww) 81n3anils 19npold N ‘swiy] sjuawisanu| uonanpo.d Bunadwod z :saied |eanAjeuy ‘e 18 JBAOURID
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1193

(panu1j1100)

wJy (BuiAng) Bunnjoenuew
® Jo douewlopad ssauisng pue
A1ani1ap y10q sanosdwi Ayjigixa)s awnjop
‘swily [[ews op ueyl (Purainosino “69)
AN[IGIX3]} SWIN|OA JO $82INOS [BUIBIXD
uo aiow Ajas sy abueq Burjood Aq
Aurepaoun puewsp glosge ued siayddns
30uls ‘ANIqIXal} BWN[OA JO 82IN0S
[eulaIxa pue wial-Buol e si Butoinosng
(+) (seousuiadxa anneIadood
1sed pue ‘swsiueydaw Buieys Anjigedes
[eUOIIB[a) ‘sBuln0J Bulieys abpajmouy
“6'9) saniqeded agueuianob pue ‘(+)
si91jddns pue wliy 8904 UsAMIBQ S[eob
paubie ‘(+) 18Iew 8y} ur sanjiqedes
fueiuawaldwod Jo Ajiqe|ieAR :SMO||0}
se Ausuadold BuiINOSINO 193)4e S10108)
pajejal Agy ‘osly “(adeys-n asianul)
Aurepsoun [eaibojouydsy pue ‘(+) Jexyiew
3y} ul sseddns ajqissod jo Jaquinu
‘(— 10 +) Juawisanul oyoads-diysuolielal
10} JuawaJinbas :smojjo} se Aysuadold
6U}01N0SIN0 108)4e S10}B} Pale[al-3)]
uondnisIp e wouy
Appoinb 18n09a.1 03 Ajay1| 10w aJe sny}
pue ‘(sJanddns “a°1) siauped [eulalxa
S} JBA0 |0J3U0D BJOW 1BX3 UBD S}
9501 1Y} S1990dX8 BUO 89UIS ‘paresBajul
A|[e01348A B10W Ble Jey} Wil 10} aAIEHaU
S$S9| S| SjuawWadunouue uondnisip
ureys Ajddns o} uoioeas s Jayiew 42019
10848  AN|IQeI| UreYd, 0} 8NP ‘Wl [820}
ay} 1surebe spoafoq pue Jabue Jawnsuod
Ul ynsal Aew yajym ‘(juswuolinug
3y} swuey pue endes [ealbojods ssanpal
Jey} Joineyaq Jaddns ajqeureisnsun
“6-a) ureys Ajddns ay} ur sjuapioul
aslanpe Jo Ayjiqeqold sy} asealoul
Ued SIy} ‘IanamoH sanjiqedes Jayddns
pazije1oads $S829e pue saloualadwiod
2100 UO SN20} 0} 82IN0SINO SWLI4
(uoneiadooa
puUB JUBLIYILILIOD “9l) JudiabeuBW
diysuoneas ybnoly} ‘souewlopiad
Burainosino soaye (Auoyoads
18SSE pue ‘AIjewWLASE oWl
‘quawubijesiw [eob 03 anp wsjunyoddo
Jalddns “9°1) 1039} pajejal ysu pue
(a1nyny ay1 ur sso| Aujiqedes ‘sanianoe
8109-UOU "SA 8109 “'9°l) S10}08} paje|al
Aungedes s,wuiy e uo uonen|eAs 916a1enS

(W ‘eroueuyy)
ymo.b areys
19)/BW pue S3jes
/le1oueuld (wy
(e)g “(q'e)Y :Had ‘|euoijelado)
- 16N fianap
(0)a “(e)g :poyuy  ‘AwIqIX8l} BWIN|OA

- :Jad
- a6y
(o%®)

a ‘(o'®)9 “(e)g :pawy -

(wuy ‘eroueuyy)
JuswisoUNoUUL
uondnisip
(e)g “(e)y pad ureys Addns
- 16 0} UOI}083I
(0)a :pojuy 19IBW %0015

(wuy ‘s1ayio)
Joineyaq Jayddns
3|qeuleISNSUN

0} SUOI3IB3)

(Burnoakoq)
[BI0IABY3
(e)g “(p)Y :piad pue (1abue)
- 26 |euonowa
(9)9 ‘(e)g “(e)y :pawuy Slawnsuog

(e)g “(Q)¥ :pad

(puewap ur)

Aurepaoun ‘(Aurenasun

puewsap Buijood

ur Aypigeded Jaiddns)
qedea snoauabolaleH

(ABojouyoay

ur) Aurepaoun ‘siaiddns

10 Jaquinp ‘Anoi0ads

19SSy ‘Juswubijesiw [eon
‘salyiqeded snoauaboiaiaH

(10e13U09

9)9/dwoaul 03 anp

10J3U09 J0 %2e| 0} Buipes|
‘fiddns u1) Aurepsoun

(j013u09 Jo %2e])
AjpwwAse uonewio|
‘(asiuadxa Jaijddns)
sal)|Iqeded snoauaho.aleH
‘(saoua1adwod 8109

UO SNY0J) 8102-UOU "SA 3107

Ayonoads

1988y ‘AjswwAse
uofjewoju| ‘Juswubiesiw
[eoy :(6u121nosino 0} anp
$s0| Ayjiqeded) Alowsw

pue Bujules| [euoneziuehiQ

“S3IJIAIJOR 8100-UOU "SA 8109

|BUOI}08S-85017)

[e18usy

|BU01}09s-SS019

|BUOI}08S-85017)

|BUOI}08S-85017)

(fonuns (wor) (zo0z)
‘asea) [eauidw3 1injey pue yoep

(wor)
(2002) WH
|enidaouo) pue quoojoH

(Arepuodas) (wor) (6002)

leanidw3 ‘e 18 SYOLpUBH
(quswpiadxa
paseq (wor) (v1oe)
-anaubin) 19]130 )
[eauidw3 pue uuewyey

(mor) (sooz)

sBuipuly JuBA3|aY

e 16|\ ‘Rungixeyy
(9'q ‘ssauanisuodsal
‘)0 ‘(a)g ‘(e)y :poruy ‘Aufenb 109
Ylomaely 90UBLLIIONAY

| ainbi4 ur syur

SUEEREIY

(sjapow [eanAjeur) [1axeuw
U0ISI23P] SB|GBLIBA UOISII8Q

21njonJis ueyd
Aiddns 10 Ansnpu|

(Aanuns) uojuag
leoudw3 pue As|puey
pouis iy EIIR

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1194

(panu1juod)

“(Buluies|
Jeuoljeziueflio 0} anp) auo snoirald e Jo
uorjeol|das B SI BAJRINUI JOYJBW MU By}
uaym pue (wsiunyoddo alanas Ajeiusiod
SNy} ‘S}OBJIUOI JO JUBIBIIOUD PUB
Butiopuow ur sannap 03 anp) yoiy s
JUBLILOJIAUS [BUOIINJISUL UB Ul UoldNII00
JO [aA9] BY} uaym paounouold ssoj i
diysuoneal siy “syonpoid jo Alanijap pue
abpajmouy 1oxJew (90| Jo} Aleipatuiaiul
asn 0} spus) syaiew ubiaioy Bupieus
wly e “(quawuianod “sa arenld “o11)
adA} pue ‘10398s ‘azis ul Ayauaboiaiay
J19Wo3sn Jo 88| ybiy e s 818y} uaym
Aupgixayy Buninioeynuew
9oueyua 0} ABajel}s uoieidepe
UB Se pasn aq ued HuldINOSINO (dlweuAp)
‘mo| s Apadold [en3os)jeiul o uonaslold
INOQe UIBOUOI UAYM PuE 8|qeledas

(8)a *(a)9 *(a)g :poruy -

(e)a ‘(a)y :Had
-6

(uondnuiiod) Aunjeww

[euonnysu| ‘AjswiwAse

uorpew.ou| ‘Alowsw
pue Bujuies| euoneziuebiQ

(u1a2u09) syybu Auadosd
[enyoaau] ‘(sdays
uononpo.d jo Ayjigeredss)

uonnquisip
pue Bunaye

(leniyose
ajenlld)

|BUOI}08S-8S017) [eoudw3

Aisnpul

(wor) (s1oz)
‘e 38 Yonushy

(nod) (9002)

Ayby aue sdays uonanpoid usym (p)g ‘(9)y :pawuy 2InjonJ}s $$890.1d — uonanpo.d Buppiom jelaly  (ased) eauidw3 1AD{018Y
(1500 uonanpotd asnoy-ui moj
“B9) 921N0S BAIJEUIBJ[E SAJORINE UB SBY
IN 10 “}S09 $,2S MOUY |S PUB |\ Udym
[ewrndo s| uonebajap seasaym ‘s09 s,1S
SMoUy |\l Uaym [ewnido Si [043U07 *|013U0d
wJoyiadino 03 spus} uolehajep 1s09 (1 01 umouyun si [1ayy0 s\
S,2S 1N0Qe UOJjBWIOUl J8)8q SUlelqo 2S 03 30ud ajesajoym s,1S s1dagoe |S 41 ‘28 01 ‘8]
1S 1By} 1Ualxa 8y} 0] "1s09 (uononpoid ‘uoiyeBajap Jopun ‘ajeAud a0ud afesajoum (1) ‘[1S 19npold
Jusuodwod) s,gs 03 patedwod ale 51509 uonanpo.d 0} ‘IN] 8oud ajesajoymm (1) | :s19npoid ‘(gS)
MO| 8 0} AjoyI| SI 1509 (Aquiasse) s, 1S sig)ddns) AnewwAse  :0LeU3IS  uonebajep, Japun Jaiddns z-1a1 |
18y} seledionue 1ng sisod sialddns yioq (e)g ‘()Y :Had uoew.oju| ‘(321nos ‘[zs pue IS yioq ‘(19) Janddns |-1an (nosm)
N0ge UleHaduN SI |\ uaym (Anq “o°1) - a6y (i AAIJeUIB}[E UB JO 1509 S,|A) 0} ‘IN] seaud sjesajoym 1 ‘() Ja1nmyoejnuew (aweb) (£102)
uonebe|ap swiopadino (ayew “a'1) (013u0Q (a)9 “(e)g :powuy ‘[eloueuy) Hjoid Ayiiqedeo snosuaboislsy  :0LBUBIS ,[0JIU0D,  Japuf) JUBWaIN301d | :saiLegd [eonAjeuy ‘e 19 sifey
(ABojouyosy Buibueys
1SB} 0} ANP BAI}934d 10U S| JOBIIUOD
wasy Buoj) BuIdINOSINO WI8I-HLOYS pue
‘(swejqodd ayy umop uid 03} JnaIIP INg
S}4auaq 1509 ay} 8as 0} Asea) 810ysHo (W ‘reroueuny) (ABojouyoay
‘(paainosino Ajelauab jou si 3l 82UIS (e)g ‘()Y :Had Burainosino ur) Aurepaosun ‘Anaioads
10949 Buijeubis aniyisod) pajejel-ssauisng - 96 S, w1y 19sSy ‘AjawiwAse Aisnpul
2109 yuMm pajeidosse Ajueayiubis (9)ag ‘(o B 0} UOIoBa) uoleWIOJU| ‘UOIRIO| funnjoeynuew (Arepuoass) (nor) (2002)
pue Ajpaiysod are sanjea 1Rl “Q)9 ‘(U)g ‘(B)Y :pawuy 193JBW %2018 Ja11ddng 8109-UoU "SA 8109 — [ AEEL] asauedep leoudw3 ‘e 10 Buelp
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR

| ainbi4 ur syur

u0IS193p] S8|qRLIEA UOISIa(

10} PaIBPISUOI
SallANOY

Aiddns 10 Ansnpu|

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1195

(panuijuod)

spuewsap urepsoun Alybiy qiosqe 03
Anqixaly sonsifo| pue Buunjoeynuew Jo
e sJayddns g-a1} 8y} 0} 8np ‘asnoy-ul
¥9eq sassaooid 8y jo awos Buibulg sem
J1911ddns (-1813) 8y} ‘18ASMOH “BUIN|OA
SSUISNQ 8} Ul 8SB3IDUI AU} SSAIpPe

0} Jayddns (g-1911) & 0} S8ss8904d
uononpoid sy paainosino Jaiddns (}-1a1n)

- Jad
- a6y

(puewap
ur) Aurepsoun :(Auniaixaly
‘fyoeded Jaiddns)

(s1anddns g sy
pue N30 1) Ansnpul

BuLInjoeNUEL (wor) (0102)

3U0 1BY] PaJeanal aSBI auo JO SISAeuy (9)q ‘(e)g :poruy — — Ayjiqedes snosusbolsloH — uonanpo.d ayiqio10)y  (8sed) |eaudw3 ‘e 10 eajedeyely
(9714 ay1 Jo abejs Buiudep “69)
ybiy s1 Aupiqeysuiad 1onpold uaym Ajuo
[eloyauaq st |4 ‘(ureys Alddns Hunadwoa [uonoauip |/ uo spuadap]
3y} JO 8Injanis 8y} Jo ssajpehal) (9011d pue spouad omy Joy saoLd |iejay
1oid S, Y4|\ Sesealoul sAempe |g ajluMm Ayrenb uo ‘sureys Addns (A1) ‘[uonosuip A uo spuadap] sjonpoud Bunadwod
‘(syj04d ,suteyo Ajddns pue syjoid SH4IN 0M] udamiaq) uoniadwon (a011d ajesajoym Jo/pue aaud 2 :S19npold ‘sureyd
110q JO SWJI8] UI) UOIBNYIS BLIWAIP ‘(suoisioap aoud |ielal pue [elajew) sigjoweled JoBIU0Y) Ajddns Bunadwod
sJauoslid e ul synsas 3 ybnoyye juawissaul Ajjenb sjoage (m) ‘[uonoaup |A uo spuadap] 0M} JO yoes
—juepodw 8JoW $8LI093Q (JUaLIISaAU yorym ‘uopezijeubrew S|ana| Juawysanul Aenp 10} (41Y) Jajrelal |
Ayjenb) aaud |reyes Buljo13u0d usym (|g) (e)g ‘(e)Y :Had a|qnop) juawubifesiw [eoy (11) “[44In uyoea] ((1g) premyoeq ‘(Y4IN) Jaunioeinuew
[4 “&'—wnuqiInba Ul uopoaIIp Wes 8y} - 16 (g ‘(Aungeysiiad puewsp 10 (14) psemioy “(IN) ou “8'1) 1 (1dS) (swed) (Wod) (¥102)
ul ayelbajul Ajjeaian 03 8sooyd sY4IN yiog  (g)a ‘(8)9 (p)v :pawy ‘[e1oueul) 1j0.d — 1onpold) 8]949 8} 19npold  uoleIBslul [RIILIBA JO UORIBIQ (1) uonanpo.d Ja1jddns | :saiued |eanAjeuy ‘e 18 U
uofyeAouu; [eajpel
SHWI| INQ ‘UOIeAOUU| [BJUBWAIIUI UO
10813 8AI}IS0d B SEBY [0JJU0D [BULIO) ‘PUBY
J3U}0 8y} UQ "UOIFBAOUUI [B}UBWAIIUI W]
Aew Ing ‘uoijeAouu [e9lpel 0} [e1olauaq (wy
SI WSIUBYI3W [0J3U0D [BID0S BY] "IXBIUOI ‘uoleAOUUI)
9SaUIYQ U} Ul [0JJU0D [BLIIO) PUB [0I3U0D (jeyuawaloul (aJoysyo) uoneao|
|e190s y10q aziseydwa 01 papua} siauiled (e)g “(9)y :Had Jo/pue (jewuoy J911ddng ‘(Aujiqedes (seiuedwoa
Buroinosino a1oysyo wouy abpajmouy RGN [eOIpEI) BW09IN0 /B190S) uoneaouul Jaiddns) paseq-asauly9) (Aanins) (nor) (8002)
1198} 8Jinbae 03 aAljow Jsjeald yum swili{ (y‘e)g :pauy uoreAouU| $|0J3U09 Ayigedes snosusbolsioH — [eJausy |BUO1398S-5S0.19) leouidw3 |RENN]
(uay
‘lelouBUl) S}aSSE
1910 Safes Y0y
‘S0yY ‘uibiew
aouewlopad Woud “(wdiy
SSAUISN( SBOUBYUD UINY UL YIIym [euoijesado)
‘gouewlopad ureyd Ajddns ssnoidwi S$]1S09 UInjal
(uonenouur ‘awiy ‘Ayrenb ‘Aujqixayy ‘ssauljaLun sanuoud
1500 “9°1) SUOISUBWIP BAl} ul salploud ISENEN] aAladwo) (saniqeded
aninadwod pue (sanijiqedes Jayddns (e)g ‘(q‘e)y :Had ‘foringoe J1911ddns) sanijiqedes (seiuedwoa (nor)
0} $S829€ PUE ‘9109 UO SNJ0} “6°3) - 36 Kanjap snoausboIsley (8109 Buunioeynuew paseq (Aanins) (0102) usoyn
SIaALIP BUIDINOSING UBaMIaq dauanIbuoy (ae)g ‘(e)y :pouy ‘awy 9]9k9 — U0 SN20}) 8102-UOU "SA 8109 — uonanpo.d -SM) [BUOID8S-SS01) leoudw3 pue a0y
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR

| ainbi4 ur syur

PagINoSINo Jo
uawsabeuep

u0IS193p] S8|qRLIEA UOISIa(

10} PaIBPISUOI
SallANOY

Aiddns 10 Ansnpu|

(panupuog) | 3jqey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1196

(panu1juod)

SuoIS129p

Buroinosino Bupjew usym junodge ojul
J13y3aboy uaxe} aq pinoys (peainosino
41 Jou Jo 9|qeabeuew Jaylaym pue)
(Anoyroads jesse ‘Aurepaoun ‘siayddns
10 Jaquinu “68) Burainosno yum
pajeloosse wsjunyoddo, pue . ‘(sreaydal

01 a|qissodwi snyy ‘yueaiubis S - J8d
deb ayy Jayleym pue) uomisod Ayjiqedes - a6y
anlejal, ‘abejueape aniadwoa (o'®)q “(9)

(jesauab

u) Aurepsoun ‘siaddns
10 Jaquinp ‘Anoi0ads
19ssy :(samjiqedes
JlWeuAp) Buules|
|euonjeziuebiQ ‘(uonisod
Ayjiqeded annejal)
Ayjigedes snoauaboisisH
‘(abejueApE BAIAdWOI
0} AyAnoe ue jo

(mor) (00e)

0} (Ananae “a'1) Aujigqeded e jo Aujeanis, 9 (a'e)g ‘(e)y :pawuy — A)[e211119) 8109-UOU "SA 8109 [elauan [eU01}09S-55019  (9sed) [eaidw3 J0AJON
furiojuow pue uoleuIpI00d
WNOIIP 03 anp ‘sanss| Ajajes pue
1S00 J9MO| USSMIaQ }J0-apel} 8y} |1elua 0}
spua} HuloInosino [eqolb ‘s 1ey "sanssi
350U} JO 99IN0S UOWILIOD BY} SI puai} fpwwAse
Bujoinosino [eqo|6 jusjensid jeyy [eanas uofjewoju| ‘Juswubiesiw
(sajigowone pue s1onpoid Jawnsuod (1onpoud |eoy ‘(aloysyo)
‘S90IA3P [BIPAW ‘S|BaNadeweyd (p)g ‘(q)v :pad leuoelado) uoyedo| Jaiddng (nor)
‘pooy ““8°1) SaLISNPUl Al BY} Ul SIUBPIaUI - 36 (/[e9a) sanss| ‘(Aungedes 3509 Jayddns) (1102) e 18
fyajes 19npoud ajiyold ybiy Jo sisAjeuy (g9‘e)9 “(y‘e)g :pawuy A1ates 19npo.d — Aiqedes snoauaboisleH uonanpo.d |BUO1}93S-55019) |enidaouo) Y9ayan.epy
92I1N0SIN0
0} Aj9)1] 80W 8B 99IN0OS LOIFBUWLIOJUI
[BWLIOJUI UB PamalA Jey} asoy ‘dnoih
Ayjiqesauina a16ayes moj/Aouaadwod
9109 ybiy 8y} o4 *(824n0SIN0) (Anjew.oy
824N0SUI 0} 8q [[IM 891049 8y} ‘(mo]) 921N0S UOIBWLIOJUI
b1y aJe yloq usym Jeyy yoans joelajul ‘foualolyns uorewojul)
Aqesauina o1barelis pue Aousjedwod s10adse |elolneyag
2109 *(1509 by pue ‘Aousioyns ‘sial|ddns o Jsquiny
uonewJoyul moj ‘siaiddns Jo Jaquinu - :yad eded 1509 Jayddns) (yuswpiadxa
|lews “a°1) Ajiqesauina a1barelis pue - 26 Ay|iqedes snoauaboislay (seiuedwoa paseq
‘Aoua}adwiod 9109 JO [9A3] 8} 0} palejal (e)3 ‘(Rousyadwo 8109 Bupinjoeynuew) -an8ubin) (nor) (9002)
Alasianul si 8inosno 03 pooylayl| 8yl ‘(e)a ‘(e)g ‘(e)y :pojuy — — UO SN90J) 8102-UOU "SA 3109 uoiINpoId [BUOI}08S-5S01) [eauidw3 [e 13 [8JUB
J1d ayy
10 sabeis ay} Jo ssa|pJedal ‘saijiqeded
Jaddns sanosdwy 1@S “(97d) 81949
aJl| 1onpoud 8y} Jo sabels Ajuniew ay} ul
anJy A|le1oadsa si yaym ‘(uomeipaw “a°1)
uorelualio diysuone|al s,Jainjoejnuew
ybnoJyl Ajuo |gs uo 1oedwi aasod
B Sey |9 JBASMOH “AoeIOneainqg [eussiul (Ausuayul
10 $1S00 ploAe pue ‘saijiqedes Jayddns (wuy ‘uoneAouul aAiadwod) uonnadwon
uo AjaJ pue 8109 uo Snaoj 0} pabeinoaud ‘foe1oneaing [eu.aju|
210W 8Je SIaInjoBJNUBW BJayM ‘(|9) ‘(sanyiqedes Jaijddns)
Aysuajur aAn1adwod ybiy Jo suorenys ul (e)g ‘(0‘Q)V :Had ‘funqedes Ayjiqeded snoauabolaleH
asealoul Aew ‘uoneifisyul [BOILIAA 0} e a6 Burigauibus) ‘(abe1s ainjew "sA yimolb) (seiuedwoa
aAlJRUIB)E U SB PamMaIA ‘(|QS) JUaWiSaAul (q) saniqedea Juswabeuew 91949 8)1| 19npold ‘(8109 Buiinjoeynuew paseq (Aanuns) (nor) (z1oz)
wawdojanap Jayddns siainoejnuely @ ‘(6e)g ‘(p‘e)y :pawy Ja11ddng diysuone|gy U0 SN20}) 8109-UOU “SA 3109 uonanpo.d -SM) [BUOID8S-SS01) leoudw3 ‘e 10 eiajedeye|y
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1197

(panu1juod)

sjueld uoun

-UoU UBY} 8SNOY-U| Sal|qUISSSE JO 8JeysS
Ja1ealb Ajueoiiubis e aonpold sjued uolun

uoionpold

3SN0Y-Ul JO POOY[3Yl| Y} aSeaiaul

os[e (juswaaibe uojun pue juswalinbal

wJojed “69) 10308} J8Y1Q "oueWIOMAd

Ayjenb Jaybiy pey pasinosino

sjuauodwoa ajdwis Jo asnoy- ul

paanpoud syuauodwiod xa|dwod ‘I8A08I0|

*asnoy-ul paanpoid syusuodwod

Jo abejuadiad 8yl uo 10843 JuedIIUBIS
pue ansod e sey Auxe|dwod 1onpoid

(Aouaiaiye ‘uoneAouul

/Buizifeuones 1o (sauewlopiad Jayddns
£1010B)S[1BSUN 0} BNP) 84NjONJIS pajelfisjul
Aireatan 03 Bunyiys Jaywe si (,Jopow
uolez||e1oads 8|qixaly,, “9°1) WaisAs
BulnioeyNUBL [€20] U} Jey} Pajeanal

Jou1sIp Jeamaha [B20| UBIlR}| 8y} JO SISAleuy
Buipjing

qeded BuinjoenueWw
9109 Bulurejuiew ‘syjusuodwod
J3|dwis 821n0SIN0 pue BuinjoRjNUBW
asnoy-ul 1oy syed Auxa|dwoa

90ua}adwod 10} S|

ub1y an19sal 0 papual (11) pue ‘(%Ge)
82U1adWod MO| YIM 8sou} Uey} (%bg)
$$9| paaInosino (1) (Aujiqixayy Juswdinba
/UOIJBI1IPOW/A9NPOId MBU/BIN|OA
ol syndur Burainos pue ABojouydsy
410q BuILWLIOSUBIY Ul JUBIIIYS Biow
9°1) aguajadwod Ayjiqixals ybiy yum swii4
$ayoy|6 uonelBaul uo BulINOSINO
8104S}0 Jo JoedwWl 8y} Suaxeam (Syse}
a|diynw Jo uonindaxa ayy Joy Jayddns
10 AiqIsuodsal aA3a9]j09 “'a1) diysiaumo
ysel juiol pue (uoneoao| sualjo je Jaiddns
Ag 10 paied syse} 198(oid a8y} Jo
uorpodoud ““a°1) o1l 8Ys-uQ "padINosINo
-011S8LOP 10 PadINOSUI-OI}SaLIop
uaym 03 paledwod paainosINo aloysyo
ale Aay}) uaym sjosfosd ABojouyaay ul
1S8jluBW 0} Aj8YI| 810w dle ‘douewiopiad
100(04d JBMO| YlM PBIBID0SSE
ale Yoym ‘(yJomas ‘pajelfejul usym
Ayjeuonouny moj “6°8) sayay|b uonelbau)|

(p)g “(Q)V :piod
- a6
(g ‘(a)y :powuy

(e)a (a)v :Hed
- 16N
(a)a ‘(e)y :powy

(0)a ‘(P‘Q)¥ :piod
q 30
(u)a :poruy

(1onpoud
leuoijelado)

18WNSU09)
sbuiel Ayenp

(uay
‘leuonelado)
99us1adwod

Aujiaixal4

(108f0ud
leuoijelado)

(396png
‘a|npayos 0}
9oualaype “69)

aouewJopad
109[014 ‘(108l0.4d
{s19430) sayoy|b
uoneibayul 108f04d4

(diysseumo

yse} Juiof

‘]auuosiad

Buneso||oa)

uawabeurw
109(01d

uojun 10qe| 4o 80UAISIXT —

uojun 10qe| Jo 93UdIS|x3
‘(wioperd “Ayxeidwoa)
2IMj0nJ1s 10npoid —

(Aupqedes Jayddns)
Aungedes snoauabolsley —

(Buiping 8susyaduwiod)
Buiuies| [euoneziuebiQ
£9109-UOU "SA 9109 —

(a1oysy0) uoneoo| Jayddng —

uonoNpold

uonoNpold

ubisap
‘uononpold

uonoNpold

ubisag

(suuy
0L uBdLBWY
YUION) [BUON03S-550.)

Auisnpur saiowony

Aisnpul
Jeamafa ueley

|BUOI}08S-85017)

|BUOI}08S-85017)

(wod) (0002)
(Aanuns) Pialjpuey
[eanduwg pue |jabed

(sw) (rooe)
Jabuidd3
pue yerop

(Aanuns)
leoudwy

(Aanins
‘ase9) [eauidwy

(mor) (gooz)
JusquiIsseN

(mor)
(v002) Ie ¥
UeyLISeIRN

(Aanuns)
leoudw3

(od)
(9102) eyuIS
pue eaysipy

(Aanuns)
leoudw3

sBuipuly JuBA3|aY

Ylomaely
| ainbi4 ur syur

30uBLIIONA

Sal}IAIJ0R
PagINoSINo Jo
uawsabeuep

S1UaPadBIUY (sjapow [eanAjeur) [1axeuw

u0IS193p] S8|qRLIEA UOISIa(

Buiainosino
10} PalapISu0d
S8y

21njonJis ueyd
Aiddns 10 Ansnpu|

pouisiy Iy

(panupuog) | 3jqey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1198

(panu1juod)

(uonesapow “91) Ayoedes sandiosqe
Buroueyua 1o} SanIAIoR UOIjRIO|dXd
[eUJBIUI U] 1S8AUI AjSnoaue}NW
swiy J “(uoneipaw “a'1) uondope
ABojouyosy [eusaixa pasealoul ayl ybnoiyy
9ouewWI0ad 8y} sanoidwl |dS IBASMOH
'S1S00 UOIOBSUR} BUISEAIOU! SBIIAIDR JO
18S B 0} 8NP ‘90uBWIOLIBd 18)IBW-0}-3WI}
juswdojansp Jonpoid Mau 8y} uo 10840
10011p aAlieBaU B SeY (S8l|quIasseqns
21119 40 Juswidojansp pue ‘sued
juauodwod o juawdojanap ‘Buiiasuibua
1onpoud $32IN0SIN0 W B YIYM O} JUBIXa
ay} “a'1) (1ds) uonelBajul Jonpoud Jayddng
Jaybiy s 8auewIopad [eJUBLLIUOIIAUS
/le1oos Buinosdwi uo (ureyd Aiddns
U} UIyM doueWIopad [BJUSLILOIIAUD
/Ie120S 9A0Jd| puB dInsesw
0} abpajmouy aioads “a7) samiqeded
[BO1UYD3) [BIUSLULOIIAUS/[BID0S SI JO
10edwi 8y} ‘abpajmouy pue Jamod jaxiew
Buiynsas pue uoneibajul [eaWsA ybnoiyy
‘siguped ureys Alddns ay} JaA0 [0Jju09
40 9a16ap ybiy B Sey Wl [B90} BY} UBYM
Wity B ulyum paurejurew (Ayjiqedes
andiosge “a'1) Aujiqedes abpapmouy Jaybiy
pue Sjuauodwod SS0I9 UOIRUIPI00D
Janaq 01 anp ‘(Ang “a'1) uononpoud
pue ubisep y1ogq BuidINosINo asoyy
uey (deb juawanow Inajjielap ‘sBuys
passil 40 Jaquinu “8'1) souewiopad
10npoud Japeq aney (axew-opnasd
*9'1) uopanpoid BuraINosino pue asnoy-ui
ubisap Buidasy swuiy 1o (axew “a1) asnoy
-u uoponpoud pue ubisap yioq Buidasy
Swly ‘leaBajul i 81njoayyae 1onpold uaypn
Aurepaaun
[BJUBLUUOJIAUS JO S8INSBAW UM JouU
‘AUNIqIXa]4 JO SBINSBAW UM PaJeId0SSE
JoU 8Q 0} punoj SI ‘salpnis snoinsid
IXa)} Burinjoenuew Jo (83N1ISANS
10) 82IN0S B SB PAIBPISUOI SI YIIYM
‘Buioinosino ‘souewiopad pue ‘Aujqgixs)y
BupnioeynUBW ‘AUIEHAdUN [RUBLUOIIAUD
ugamiaq A1oayy Aauabunuoa ayy bunsel uj

a'(0)9 ‘(a'e)g

(e)a (P)v :Had
- 26

(o'e)g :pojuy

(p)g "(Q) :piad
- 16y

(a)g “(q)v :poruy

- 1Jad
- 16N

(e)g :powuy

(109(04d
leuoijelado)
19)}/BW-0}-aW}
uawdojanap
10npoid may —

(wuy ‘slayio)

souewloplad

[BJUBLIUOIIAUD
pue [e100S —

(1onpoud
leuoijelado)
Aurenp -

(jesauab ur) Aurepsoun
‘fuoi1oads jassy
‘(Ayoedea anndiosqe)
Buiuies| jeuoneziuebiQ
‘(ABojouyaay)

Ayjiqedes snoauabolsloq —

Jamod
19xJep (abpajmouy)
Aungedes snosuabolaley _

(Ayoedea anndiosqe)
Buiuies| jeuoneziuebig
‘(leabaquy “sa

JB[NpoL) 84njonJis 1onpoid —

(Aupiqeden
Aynqixayy sa11ddns)
Aungedes snosuabolaley _

ubisag

[B18U8Y)

ubisap
‘uo1aNpo.d

uonoNpold

(swiy BunnioRnURW
|eUOITRUIB)UI)
|BUOI}08S-85017)

[e18usy

(reutpnyBuoy) asiew
|93yMaal} pue
inaj|resap 8j94a1q SN

|BUOI}08S-85017)

(Aanins)
leaudw3

|enidaouo)

(Aanins)
|eouidw3

(Aanins
‘f1epu09ss)
leoudw3

(wor) (g1o2)
‘[e 13 s|oJad

(mor)
(1102) T ¥
1uelbiwed

(wor) (1102)
oYy pue yled

(wor) (v00e)
asnesy|
pue |jabed

sBuipuly JuBA3|aY

}lomauely

| ainbi4 ur syur

90UBLLIIONAY Sal}IAIJ0R
PagINoSINo Jo
uawsabeuep

S1UaPadBIUY (sjapow [eanAjeur) [1axeuw
U0ISI23P] SB|GBLIBA UOISII8Q

Buiainosino
10} PalapISu0d
S8y

21njonJis ueyd
Aiddns 10 Ansnpu|

pouisiy

ajoy

(panupuog) | 3jqey



in Supply Chains

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1199

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

(panu1juod)

S9UIBW Yans axew
0} |1e} Jey} Swuly pawiopadino ainjonis
ureyd Aiddns pue Abajesis Aialiea
Buiyorew swuy ‘1anoaloly “(19Jew 1abiey
U} UIyIM Pajeao|) asnoy-ui uoranpoud
118y} dasy 03 papus) (puewsap pue Alddns
U8aM}aq SaYIJeWSIL YIM PajeIoosse
$1500 “8°1) 1509 UOIJRIPaW JoxJeuw

ybiy sinoui jeyl Abaresls AaLieA e yum
swJly ajiym ‘(sianddns ueisy “a'1) JexJew
106} U} BPISINO UO[1BIO] JUBIOI8-3[eIS
© 0} U01ONPo.d 11y} 99IN0SINO 0} Papua}

(ssawo1sna
01 Aywixoid) uoieao)

1509 uonanpoud ybiy sinaui jeyy ABajens (e)g ‘(e)Y :Mod J1911ddng :(Aausioye Ansnpuj (Aanins (sm)
A8LBA B UM SWUI4 "U0ISI98p Ang-"SA - a6y (W ‘eroueuy) 9|eas sJayddns) Burinioeinuew ‘f1epuooas) (1002) yauIn
-9)eu ay} SaALp Wil e jo ABajelis Aaliep (u‘e)g :powy S04 ‘vod — Ayjiqedes snoauabolaiaH — uoiaNpoId ETRIVRS leauidw3 pue |jepuey
109(04d
B Ul Sumouyun umouxun Bupaunodus Jo
pooy[ayI| 8y} Sasealou] ‘snyj ‘pue Ayauus
S11 ul 198f0ud 8y} puelsiapun 03 Jabeuew (uoneuawbesy abpajmous)
199(04d B 10} JNOLHIP 3 SBYBW SIY] 8w} fowaw pue Bujules|
Jano abpajmouy Jo uoneuawbel) pue (9)g “(p)V :Mod (108f04d :s18y30) |euoljeziuebiQ ‘(abpajmouy (nor) (7102
uoljezijeloadsiano asned ybiw abpajmouy - a6y sumouyun |euJaIXa 0] $S3908) Bulumolig
JO y1peaiq ay} alinbae o3 Bulainosing (g'e)g :powuy umouyun — solIqeded snoauabolsiaH — [e1augy IIENEL] lenidaouo) pue ysasewey
[IND pue N3O uaamlag
uoljennobau] suoisioap
UOI}BI0|[B PUB JUSLIISAAUI
Auoedey (1) ‘[sn30]
SUOISI23P JUBLISAAUI
uonenouu] (1) (N9
uowwod ybnoiyy Burjood)
SOLIeUdds Ang, Japun
(asB9 4aNns ul SNJO JO SIUBWISAAUI ‘[sIN30] suoisiosp Anuenb
fyoeded pue uolleAOU| PAsEaIaU| 0} uolaNpo.d pue Juswisanul
anp) NI au siA-e-sia uolusod Bulurebieq (D Sin-e-sin Ayoeded ‘(Aungeqoud
Buouis e ul a1e VIO pue sjesspow (e)a ‘(e)V :Hod ‘N30) uopisod bujurebieg  $S809NS IO BZIS JBdIRW 1) Jonpoud (sw)
S1 1509 Ajoeded sy} usym anljoBIle - 16 (wy £(3509 juawisanul Ayoedes) JUBWISaAUl uoneAouu| (N9 | 1s1onpoid ‘N9 (swed) (S002) JoifeL
1sow si (9 ybnodyy Buijood) Burainosing (o‘®)g :pawuy 19UBUl) 1110.d — Auiqedes snoauabolaloH  ou) OLIBUSIS 8BW, Jspun uoranpo.d | ‘SINFO Z :Salued |eanAjeuy pue yoaquie|d
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR

1 aInbig u syur

P32INOSINO 40

uawsabeuep

u0IS193p] S8|qRLIEA UOISIa(

104 PaIBPISUOD

S

AJOY

Aiddns 10 Ansnpu|

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1200

(panu1g1100)

ss0| Aouallye

159yBiy Ul synsal weysAs buioud Jaysuely
916uIS 8y} ‘Uesw 8y} punole dBLIWAS
s1 uonnquisip sy 10 ‘ybiy st 1s00
Buroinosino abeiane ay} uaym ‘I18A0IO0I
‘J1Jauaq Xe} ay} Jo ahejueApe axe}

0] 8| 8q J0U [|IM DH 8y} pue 8i0ysjo
10U | |7 ‘sasodind xe} o} [ewndo aq
pINOM YaIym ‘winwixew sy e 19s s| 9oud

(i ‘eroueuy)
(ABarenss Buioud
-19jsuely [enp
0] pasedwod
‘RBares1s Buioud
-1ajsuel} a|buls

(1509 Buroinosino)

[IN7] (agoud uoisinip xe1-810j9q
aziwixew 0} ‘Jaijddns 213sawop

WoJ} paginos “sA Arelpisqns
810yS}o WoJy paainos uopod

Jajsuel} ayy i :(Buroud Jaysuely [enp o) (e)g ‘(e)Y :Hod J0 Aousialeul AnawwAse uonewlou| ““g'1) uoisiasp Burainog ([pH] 1onpold | :s1onpoid (juabe
uonN|0S 1$80-1S11} 8y} UeY} SS9| AjJoL1S - 26y ain|osqe ‘(quabe-jediounid) (1304d xe1-1318 [RGOI6 BZIWIXEW {(IN7) Jebeurw -[ediounid) (nod) (7102)
9011d Jajsuely (ajbuis) e ses (jediound) pH (q‘e)9 :pojuy  pue aAielal) 0. — Juswublfesiw [eoy 01) uoisioap aaud Jajsuel| uonoNpold  [890] | ‘OH | :Salked |eanAjeuy ‘e 18 oqunus
(Ansnpur ut
Bupjuel jueid pangaiad “o'1) sousjedwod
1ueyd 109)4e Ajaainsod o3 punoy
s| ‘(Awanonpold Joqe| ybiy ‘uonezijin
Ayoedes ybiy “6°8) s1010B} J8YI0 YIM
J3y1960} ‘uoijelBalul [eIIBA IBA0BIONN (1ueid ‘siayio)
“pajelbajul Ajjearuien aq o} Ajaxi| (Ansnput (syueyd (mor)
alow aJam Auloud aaiadwod se Aianlep (9)g “(p)V :Had ul Bupjuel Burinjoeynuew (9002) beisep
¥ainb 1o uononpouul 1onposd mau pidel - a6 panigalad) TR (Aanuns) pue
yum sjueld jeyy pajeanal sisAjeue Bupislsn|y (8)g :pouy  9oualedwog jueld — — uoloNpoId [BUOI}08S-5S019) [eauidw3 Jauuswyads
[4] 8oud |rejas
pue [de] oyes uinay (1)
‘[In] uawAed Jajsuely
pue ‘aoud afessjoum (1)
:Bu1399]|09 4§ usum
‘(4] aed
uinjas pue ‘aaud jrelay (1)
‘] (s1onpoud payos)joo
ainjonuis 6uil09)|0a Jajielal 10}) Juawifed Jajsues
3y} $81eUIPJ00D YIIYM ‘pa1sabbns Si e} pue ‘souid sfessjoup (1)
ped-om} 9jfuls v “uoezijeuibiew ajgnop “bunos)iod y ueum
01 anp “(d€ < IN < Y < pazi[elua) [4] e0ud
oId “o1) WaysAs reyay (1) ‘[ eves winjel
ainua pue Aus yaea Jo Aupgenjod pue soud ajesajoum (1)
80uaY ‘eJeJ uInjal Jonpoid pue 8oud :6undg|d N usum 10npoud | :s}9npoid
Jle1a) [ewindo 8y} 108ye (Wi pazijesjuad ‘[19xew uoisioap ‘(dg) 101991109 Ayled
*SA Aued-pJiy} "SA JaInjoeinuBW "SA (e)g ‘()Y :Had adfy pazijeiuad] 81es uinjal -plIyy | ‘(Y) Jajreral (sm)
J9|1e184 :s1onpoud pasn $199]j09 oym “a°1) - 16 (way 19843U09 ‘(uonezieulfiew ‘801 |lejey :(pazi|eljusd) sjonpo.d pasn 1 “(IN) 481n3oBNUBW (aweh) (v002) I8 18
ureyd Aiddns dooj-paso|o Jo ainjon.is 8yl (p‘e)9 :pojuy ‘leloueuty) — a|qnop) juawubifesiw [eoy Buias||0d N + 4 usum 40 U01399]09 | :salued leanAjeuy ueysenes
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



ms

in Supply Cha

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

ing

POM Research on Outsourc

Tsay, Gray, Noh, and Mahoney

1201

(panu13u02)

Swis|ueyaW
UOI}BUIPI009 Ul AJUBpUNPal JO [9A8] MO] O}
anp Ajgissod ‘(Jenaq pawopad ‘Jayusu
10 4304 J0U “48U30 8y} 10 8uo Buiney

(way ‘feroueuy)
Imoih

So|es |0y ‘aseys
190l (g

swJy “a°1) aouewopad [eloueul) pue leuoijelado)
901A19s Jaybiy pey (syui ureyos Ajddns (Aujenb
BuoJjs pue uoijelbajul [BIIHBA JO [8A3] MO| pue Ayjqixayy
“9'1) ylomau pue (uoneibeiul sonsifo| (e)g “(q°e)Y :Mad ‘1anijap)
[eulaixa pue [eusaiul ybiy “a°1) sansibo - 26 aouewlopiad (Aujigedes uolzeulpi009) (Aanins) (wor) (0002)
as1Idlolus ussmiaq 11} BulAsIyoe Jou Swllq (e)g :pouy 90IAI9S pUE 109 sol|Iqeded snoauabolslaH [e1auay |eUO1399s-5S0.19) |eouidw3 ‘e 18 %2018
210US}0 Pajeao| fnswuwiAse
S| WJ1} PagInosino ayl usym 1abuoils (e)g ‘(q)y :Had uonewou| ‘quawubijesiw (swuyy Bupnyoenuew (wor) (7102)
sI diysuoiie|al siyl pue ‘sainjiey Ayenb - a6y [e0Y (onsawop ‘sA paseq-sn) Alisnpul (A1epuooas) ‘e 18
J18ybB1y yum pajeroosse si bujainosing (q'e)9 “(u)g :pauy ain|ie) Ayenp 910ys}40) uofeso| Jojddng uonINpo.d 19npo.d Jswnsuoy leauidw3 LSS
aouewlopad
fiojuanur uo Burainosino Jo 1oedwi
anirebau sy} suayibuails Aunjewwi
|eanjonisesjul ‘Ajjeutd 1oedwi sy}
(se1esapow ApAisod “a'1) $81eGIaIEXD
AyInjeWiWI [BANJONIISBINUL PUB [BUOLNIISUI
‘gouewJopiad Ayjenb uo Buidinosino Aunyeww [eanjonJiseul
10 1oeduwy 8y} (serelapow Ajaaiebau “a'1) pue [eUORNISU|
sajebiiw (uoneao| awes ay} ul buioysyo ‘(puewsap pue Ajddns)
asnoy-ul “a'1) s|\3 ul 8ouasald [eaisAyd Rurepsoun ‘(Aungedes
SwUl 8)IYM “(S1ans] Aiojusaur Jaybiy Ja11ddns uo abpajmouy
9°1) aouewopad Alojuaaul pue (sjesal (e)g ‘(q)y :pad (g 10 98| ‘A)jIqBIONUOW MO])
10npoud alow “a°1) Aljenb Jamo| yum - a6y AjpwwAse uonewio| (wor) (9102)
Pa1eI0SSe 8q 0} punoy st (SIN3) Siexlew €] A1ojuanul ‘(s1oxew Buibiowas (A1epuoass) onlg
Buibiaws uy siayddns oy Bulpinosing ‘)@ (a)9 ‘(u)g :pawuy pue Ayrenp 210Us}40) uofeao| Jajddng uonanpo.d |BUO1}98S-5S019) leaudw3 pue usngls
(Aurepyaoun
mo| ““a'1) Ajige Bunsesaloy panosdwi
ybnoJyy Aurepaoun saanpal || (A1) pue
‘(sa1ouajadwod 8109 daay 01 pley “o°1)
$901n0Sal J0 Ssauanbiun ay} ansasald
0} J3pJey )l SeyewW pue sio}3adwod
JO SI0IABYSQ BAIJEHWI U} S3SEalaul
11 (m) ‘(semiiqeded uoneulpiood “a°1)
siauped BuloIN0S JO UOIBUIPIOOI J8}1eq B
so|qeus 1| (11) ‘(standdns jo saquinu abie| saoueApe [ealfojouyda
“9']) slainjoeynuBw (J9|jBWIS) JUBIOL8 10} ‘(puewap ur) Aurensoun
1oyJew BUIALIY} B 818l SJalieq A1jua mo| - 1jad ‘sial|ddns o Jaquinyy
usALIp-ABojouyaa} (1) 89uls ‘uonelBajul - 16 ‘(Angqedea uoireulploog)
[BOIIBA J9A0 U010 dAJORIIE BOW (p'o saiyiqedea snosuabois}oH (nor) (100z)
e Buloinosino sayew || ul juswdogreg  ‘e)q ‘()G ‘(e)v :powuy — £8109-UOU "SA 8109 uonanpo.d |e1uay lenidaouo) ‘e 18 uyor 1S
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
S8y

(panupuog) | 3jqey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1202

(panu13u0d)

fyoedes saijddns ayl Jo abejueape

9ye} 158q 0} (pamoj[e Jou uondwaaid
‘pamoyje uondwasld ‘pamojie Buiddepiano
“8') s|020j0.d uopanpoud jo sadAy

‘(W ‘s1ay10)
(Ja1ddns)
pagInosino
Junouwe [ejo}
wnwixepy :(wdiy

9.y Japun paisabbns ale sa|npayas leuoijelado) sqol jo sadAy |y
yseN “Aypoey Jayddns e 03 syiom (e)g “(p‘a)y :Hod (JaJmorpnUBW (Ayoedea :s19npo.d ‘aiddns
118y3 Jo ped 821n0siNo0 ‘uedsayews umo - 16N yoea) uedseyew Jaiddns 03 ss999e) [s1a1njoejnuBW] psjorsU0IqNS | ‘slainjoeynuew (aweh) (noswm) (10z)
J1ay} aziwuiw 03 Bupedwod ‘sisinjoenuey (e)g :pojuy wnwiuip — qeded snoausboisleH 80 0] PEO]IOM JO Junowy uoiaNpoId N salled [eanAfeuy SIelepfeIlRA
abeiueape aniedwos
anaIyae 01 ‘Ajreutaiul uononpoid
waopad 0} punoy ale ajeas Bupjoe| (ubisap
pue [eualew anbiun uo paseq Hunadwod 1onpoud Aeyaudoad)
SWwl ‘19A0BI0J\ "PadInosino i Ayoi1oads Ryay1oads 1assy
18sse 0] anp wsiunyoddo Jayddns (Aousioyle afeas Jayddns)
10 S [enualod pIOAR 0} pue yasy Ayliqedea snoauaboisiay
10} Ayjiqedes ay} ayeAINg 0} ‘Ajjeulaiul - :uad ‘(saniqedea Buissaooid (seiuedwoa (nod) (5002)
ubisap wiopad subisap uoisuadsns Jo - a6y |eusjew pue ubisap ubisap paseq-gn) Aisnpul (Aanins) uosl||3
ssauanbiun sy} uo paseq Bunadwos swi4  (9)9 ‘(e)g ‘(e)y :pojuy — — anbiun) 8109-uou S 8109 — ‘uoijnpo.d 919401 ureunopy Jeauidw3 pue yauin
uofjesBajul [B9[LAA 0} 8AIjR[3) ‘SBNUBASI jonpoud | :s}onpoid
18ybiy pue 19yIeW-0}-aWI} 191SE} ‘(oueusds Ang,, u)
up synsal Butainosino ‘(30948 Huijood (sn30 Punedwod
ur Buiynsal snyj ‘SNI0 40 Jaquinu (puewsap -uou ‘[earuapl
abue| “a°1) Aoualale 211SBYI0LS J0/pUR (e)g ‘()Y :Had ur) Aurepasun ‘(Aousionle [oueugas Ang,, ul P9 ‘0LBUAIS N Buinies) N9
(1509 uononpoid Jo/pue 1809 Ayoeded mo| BRI (i 9|eas ‘109 s Jalddns) LOeW, Ul ‘N30] suoisioap | ‘(oueusos oxyew, (Jopuansmau) (nod) (so02)
“9°1) Aoualalye ansiuILIalep Sey N9 UsuM (9)@ “(e)g :poruy ‘[e1oueul) 1j0.d — Aiqedes snoauaboisleH 1aA8] Ajoeded pue Ajjua Jo awi] uonanpo.d ul) N30 | :saled |eanAjeuy ‘e 18 myIN
sjuswhed
Jsasued] (a1) ‘[n30] 1onpoad
pua jo aoud saes (1)
‘[1oyddns] z waysAs-qns
104 ‘[IN30] | waysAs-gns Joy
lona| Areng (1) ‘lN30] ronsl
U011eJ0qe[|09 WIJ-SS0II AIBINPON (1) :pa2IN0OSING §| o (paainosino aq
10} Ayeuad ayy Buiybiamino ‘(109 ss8| 1onpoud pua jo aoud few g wayshs-qns
ynm wasAs-qns Aujenb Jaybiy Buinaiyoe sa[es (111) ‘swalshs-gns yloq ay} Ajuo) swayshs
“9'1) Jouadns Ajuaions s Ayjiqedes 10} S|ang| Aujenp (1) ‘lons) -qns z Jo pasoduwod
juawdojanap sJanddns uaym ‘ainjosjiyole (e)g ‘(B)Y :Had (Ayqedes juawdojanap fuenpopy (1) seulwialap 1onpoud ajbuis (nod) (L102)
1onpo.d [eifajul alow 0} pes| - 16 pazije1oads s Jayjddns) N0 :8snoy-ur 1day :sjonpoud Heyddns (swed) 1piuyas
Rew sananoe uawdojanap Bulainosing (e)g :powy ‘[e1oueuly) — Auigedes snoauabolaloH S| g WelsAs-qns Jo ubisep )| e ubisag | ‘N30 | :salLed leanAjeuy pue ny|n
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



in Supply Chains

ing

POM Research on Outsourc
Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1203

(panuiuod)

aouewJopad Jouadns oy sialddns
0} salyAioe Burinioeinuew Hujginosino
aJe suuly ‘(uolleuIpI009 [euoleziuehlo

-19)ul panoJdwi SMOJ[e 9918WW0I (92J8WIWI0D 91U0J303|3)

1U0J}08[3 BIBYM UIBYD pUBWAP JO - 1Jad S89UBApE [e2160]0UYI8 | (wor) (2002)
SJanLp 1) A1snpul aoedsouse Ul abueyd - 16 ‘(Aungedeo Jayiddns) a2
JUBWUOJIAUS SSBUISN] By} 0} asuodsal U (p)a ‘(e)g :powuy — — qeded snoauabousleH — [BJ8UBY Ansnpur aoedsosay  (ased) [eaidwy SWEl[|IM
[s ‘wol
sanioedeg (i) ‘g o}
‘IN30] 8oud afessjoym (1)
‘ln9] eoud suodwoy (1)
:uonebajag x INd e
‘[S ‘n9] saioeden (1)
‘(S pue w9 03 ‘W30] seand
8]esalouM (1) :1013U00 X |INd o
‘[S ‘N9] semoedes (1) ‘[S
|01]U09 pue |9 01 ‘(N30] Auenb
13n0 uonebajap Jayald saiddns pue Bupjoogeld () ‘(N30
N9 pue ‘uonebajap JA0 |0J3u0d sisjaid 0} ‘W9l 8ond ayessjoupm (1)
INFO Ajuo ‘(pazifeal si puewap Jaye ‘[ng 03 ‘s] soud sjessjoum
13pJo “a°1) 19BJ3u09 [|nd Japup °|04U0d (1)
130 uolebajap siayaid Janddns ajiym :uopebseq X ysnd e
‘(Aluo 9 8y} yuM SjOIU0D (IO “B'T) {[s ‘W] semoedey (1)
uonebajep 180 (Jaljddns pue |9 yioq ‘[S pue N9 0} ‘W30]
YUM S10B3U09 |NJ0 “@1) |0J1u09 Siajaid (e)g ‘()Y :Had Auuenb Bupjoogald (1) 1onpoud | :sjonpoud (Nod) (¥102)
IND Pue N30 Uioq ‘(pazifeas si puewap - 16 (uy ‘[s ‘W] seoud ajes {(g) Jenddns | (swe) 1
910490 Japlo 8'1) 1943U09 ysnd Japun (p)9 :pojuy eloueUl) 1J0.d — nd o ysnd) adAy 1oeU0)  -sjoyp (1) :JOJIUOY X USNd e juswainoold ‘N0 | ‘INJO | iselued [eonAreuy Buem
(w30l
Ayuenb uononpoud pue
uorpodoud Buiainosing (11)
‘[n9] Auuenb uononpoid
pue 9oud ajessjoymm (1)
‘0LIBUBIS JSIl} IND,
‘o] Awuenb
(19opeW By} Ul uonanpoid (1) ‘N30l
151xa09 0] saiued yjoq Buimojje) ssauisng fwuenb uononpoid pue
BurinjorinURW 10BIIU0D S UlRIUIRW uorpodoud Buiainosing (11) 1onpoJd papueiq-jjas
0} Mo| Apuaioyns a9ud ajessjoym ‘[n0] 8oud sjesajoym (1) IND | pue jonpoid
U} $19S N9 8AlIedwod 8y} ‘Jayun4 -0leudds Jsilf N30, e N0 | :s1onpold
(N9 8nedwod ayl yum uonedwo ‘[N9 pue N30] sannuenb {(IN30 03 Joyyedwoa
919/8s Buljuanaid) $80IN0s aAIBUIYER uonanpoid (m) ‘[w3ol weaJsumop
SN0 98U} 4O ey} Uey} siow ou S| 8aud (e)g ‘()Y :Had uoipodoud Burainosing (1) © 0S[e pue
3[eSajoyM S} Se BUO| Se [\ aA}adL0d - 16 (y (InD pue ‘] 9aud spesajoum (1) ‘Jouped wealysdn) (swed) (nod) (102)
ay} 03 Ajainua Buiainosino siagaid N30 (q)@ :pawuy elouRUl) 11401d — INJ0 Usamiaq) uonnadwon :01JBU3IS ,SNOBUBYNWIS, uononpoid N | IN30 | :salued [eonAeuy ‘[e 38 Buepm
sbuipuyy Juensjay Ylomawesy 90UBWIOBd SallIAOR Sjuapavsjuy (sjapow [eanAjeue) [1ayew fuloinosino aInjonJis ureyd pouis|y ETRIIY
| ainbi4 ur sy pa2Inosino Jo uoIS198p] S8|qeLIEA UOISIAQ 10} paIapIsuod Aiddns 1o Ansnpuj
1awabeuey S oy

(panunuog) | ajgey



ms

in Supply Cha

POM Research on Outsourcing

Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

Tsay, Gray, Noh, and Mahoney

1204

(sasea10ap Ajurepadun Se sasealosp
jual uorrewojul s Jalddns asnesasq
ued ur st yaiym) mo si Alurepaoun aoud
[eLigIRW MeJ uByM ‘Hjoid Bpim-Luslshs
pue pyoid N30 Jaybiy paplaiA ( exeuw,,
9() 10BJ3U09 |0J3U02-}UBWaINI0.d
‘(19BJU0D JUBLIASINQLIIBI-}SOD

(e)g “(p'e)Y :pad

(wiy
‘s19y10) (4eiddns
Joy) Aupan

(¥su ‘puaty :80ud |euiarew
mel u) Aurepsaun ‘(Jakng
0} umouxun aie saiyjuenb

JuswaInd0id [elalew
Mel pue Aauaiolys ssadoud

[1a1ddns] | pue o pouad
ul saiyuenb juawsalinoold

j1onpoud | :s}onpoid
‘(aslane ysil)

pue 19e3u09 991d-paxiy “6:9) Apms sy} - a6y (wy ‘re1oueuly) leuiajew mel sJaiddns) leusjew mey (1) [184nq] Ja11ddns | ‘(jeanau (aweb) (nosn) (¥10z)
Ul palapIsuod sjoeljuod ,Ang, 03 pasedwon (9)a “(9)9 :pojuy (18£nq J0y) Wy01d — fawwAse uorewloju) 19B4JU0D JO nuaw Bulusaiag (1) JusWaINd0ld  Ysu) JsAng | :salued [eanAeuy |e 18 Bueyz
sialjddns om] ayl usamiaq
deb Aujiqeral pue ‘Aujigeral s.aseq Alddns
‘aun Jad anuaaas sJahng Ag pasuanjul
0S[e S| 8N[eA Y] "S}S0D [BUOIJELLIOJUI [1311ddns
Buipuodsaliod ayy pue Ayjiqejiese Addns yoea] azis uonanpo.d (1) sjusuodwod
3y} Jaye Aew YaIYM ‘013u09 Jo abueyd {[ssanddns 0 ‘Jaknq] snoauabowoy
10 199449 8U3 (11) pue ‘SISO [BUOIBLLIOUI SJ0B1JU0D 4O Nuay (1) 2 s1onpoud
s.Janq aseal09p 1o aseasoul Aew yaym ‘Juswainoold 08iig e ‘(yuswainooid
‘(uawaunaoud 10811p Japun Ajpuspuadapul ‘(uondnisip ‘[s1a11ddns 01 10811pul JO 8SBD
SuoIsIoap axyew sialjddns s juawaindold Alddns) Aurepasun ‘dSd] sjuawubisse azis uon ul ‘dsd) Jepinoid
108J1pul Japun sJaljddns sajeuIpl00a ‘(dSd 01 umouy Ajuo -onpoid (11) ‘[dSd 01 ‘194nq] 9018 JualaInvold
dSd “@'l) dSd Aq paieyjioe} sialddns (e)g ‘()Y :Had pue ‘48/Ang 0} umouy jou (Ayeuad ‘Aynuenb quawAed) ‘(Aungeral moj (uabe (sw) (5102)
U8aM1aq uoIsn|jo9 Handuwi Jo 19848 ay1 (1) - a6y (g sadAy Aupgeral sianddns) S10841U09 JO Nualy (1) 10 ybiy) sienddns -[ediounid) yaiqeg
fg pauiwieiep Apuiol st dsd Buisn jo anjep (9)a (a)9 :poruy ‘[eioueul) Jjoid - Anawuifse uonewou] ‘Juswiainoold Joalipul e JusWaInd0ld ¢ ‘18fing | :salped [eonfjeuy pue Buex
uonanpo.d
9SNoUY-Ul 810W SayeHapun Jakng
a1 ‘abue| S a1el Bulules| s,18Anq 8y} usyp
*6U12N0SIN0 B10W 0} SPed| UIN} Ul YIIyM
‘Mo s1 109 6u121N0SIN0 JuN S Jakng 8y}
pue ybiy st |d| ur Juawisaaul s Jalddns ayy
‘abue) I ajel Bujutes| s Jaijddns syl usym
‘uononpold asnoy-ul Jo 309 [eulBiew
U} ueyY} $S9| S| BUIDINOSINO 40 1509
leutBiew ay} ji usna ‘Abajelis Buioinosino
leied e sansind Jakng ‘qualons
an|eA aininy ay} uayA\ “uonanpold asnoy Aqedes juswdojanap [184nq]
-ul a1ow sansind 1aAng Ajpuanbasuoa 1509 uoionpo.d ui asnoy-ul 8onpo.d 0} puewap
PUB ‘|d] Ul JUBWISAAUI S} S89Npal (e)g ‘(e)Y :Had (W ‘eroueuyy) 9se9.193p) Buluies| paseq Juauodwod Jo unowy (1) 1onpoud (nod) (groz)
Ja11ddns ‘(sasealoul 1509 uolrebajul snyi - 26 (spouad omy Joy -awn|oA ‘(Auxajdwod) ‘[4811ddns] aoud afessjoym ‘(1d1) | :s1onpoid ‘Janddns (aweb) uowien
“9'1) sasealoul Axa|dwod 1anpold usym (9)g “(q)y :powy  woid [el01) joid — 21NJONJ1S 10Npold  Juswisanul sseooid uoneiBau| (1) uoionpoId | ‘18fnq | :saled [eonAeuy pue oery
}J0-8peJ} JUBLIUOIIAUD
-1500 Buioey uaym ‘uoisioap Buidinosino
10848 A)|IqBUIRISNS [RIUALLLOIIAUD
Buipebas (suoisioap aquosaid
pUE SYSE} [eJUAWUOIIAUS S Auedwiod B
40 9d09s 8y} auIyAP JBY} BLISHID puB S3|N.
oly19ads “9°l) SpJepuels [e9|uyda} pue
(suoistosp |[e apinb 03 sajnJ sjdwis Jo - :Jad spJepues pue sa|dioutld
Bwayas [elaush “o'1) sajdiound Bunelado - 16 ‘(Aungedes 1509 Jayddns) (nor) (1102
S, W1 B 1Byl pajeanal ased e Jo SISAjeuy (1'e)g :powy — — qeded snoauabolaleH — uonanpo.d |euo1309s-ss01)  (asea) |eaudw3 |1abed pue np\
sBuipuly JueAsjey Ylomaely 90UBLLIIONAY Sal}IAIJ0R SUEEREITY (s|opow [eanAeue) [1axew Bujoinosino 21njonJis ueyd pouis| TR
| ainbi4 ur syur padInosino Jo u0ISI99p] S8|qeLIBA UOISIaQ 10} PaIapISuod Aiddns 10 Ansnpu|
Juawabeuey SANIAIY

(panupuog) | 3jqey



Tsay, Gray, Noh, and Mahoney: POM Research on Outsourcing in Supply Chains
Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society 1205

Figure 2 Analytic Models of Supply Chain Outsourcing [Color figure can be viewed at wileyonlinelibrary.com]

Decisions: O9=Quantity

A={Price, Service, Quality, ..} (what the end customer experiences)

Materials suppliers

Materials suppliers

Vertically : : —
Integrated vs. Outsourced SteVICG Provider* (SP)
OEM : OEM in charge of BcA

|

* = specializes in one or more

‘ Demand = f(A)]

of manufacturing, design,

‘Demand =1(A) ’

OEM sets Q and the
values of the elements :
of A to maximize

: maximize
[Revenue — [Revenue — Cost of Q
Cost of 0 - — Cost of A\B —
Cost of A] Payment to SP |

(a)

downstream, such as a reseller for the OEM, although
this is out of scope for us. This relates to the distribu-
tion channels literature in marketing (cf. Bergen et al.
1992, Jeuland and Shugan 2008, Moorthy 1985), some
of which has an outsourcing flavor. The objective
functions in the diagram might need modification if
the revenue from selling the end product goes to the
SP instead of the OEM.

Individual papers may consider structures more
complex than Figure 2. Variations include proliferat-
ing the number of supply chains or the number of
parties in any of the layers in the supply chain, which
highlights the effects of competition (Bolandifar et al.
2016, Chen et al. 2012, Corbett and Karmarkar 2001,
Feng and Lu 2012, 2013, Grahovac et al. 2015, Lin
et al. 2014) or pooling (Belavina and Girotra 2012,
Plambeck and Taylor 2005, Ulku et al. 2005), as well
as adding layers to the supply chains (Belavina and
Girotra 2012, Bolandifar et al. 2016, Dong et al. 2016,
Kayzis et al. 2013, Lin et al. 2014, Savaskan et al. 2004,
Wang et al. 2014, Yang and Babich 2015).

4.1.2. Model of Participant Behavior. The scope
of activity is typically one or two selling periods, with
each period possibly containing multiple decisions
made serially or simultaneously. These implicitly or
explicitly include the meta-level decision of which
supply chain structure to use. For example, Wang
et al. (2014) consider a three-tier supply chain

With B outsourced to SP,
i OEM sets Q and the values
i of the elements of 4\B to

logistics, channel functions, etc.

Outsourcing gives SP control
over a subset B of what the
customer experiences, then
the SP sets values for the
elements of B to maximize

[Payment to SP
— Cost of B]

(b)

comprising an OEM, a CM, and a supplier, in a two-
period setting. In the first period (pre-selling), the CM
and the supplier make wholesale price decisions, then
the OEM decides its order quantity with both the CM
and the supplier (when the OEM outsources product
manufacturing to the CM, but keeps in-house the
component procurement decision), and finally the
CM and the supplier build their respective capacity
levels. In the second period (selling), demand is real-
ized, and revenues and costs are incurred. A larger
number of periods is unlikely in such models, as the
linkages from period to period quickly become messy,
especially in the multi-player decision structure cre-
ated by outsourcing.

An analytical model of interaction in the supply
chain specifies the following elements: (i) demand
model, (ii) decision structure, (iii) cost structure, (iv)
decision variables, and (v) informational assump-
tions. We elaborate below on each of these.

(i) Demand model. This reflects customer prefer-
ences toward attributes of the product and the
consumption experience. Market demand can
be completely exogenous to the model (e.g.,
Blackburn 2012, Kayis et al. 2013, Shunko et al.
2014, Vairaktarakis 2013, Wang et al. 2014, Xiao
and Gaimon 2013, Yang and Babich 2015), or a
function of one or more decision variables such
as selling price (e.g., Bolandifar et al. 2016,
Savaskan et al. 2004), innovation investment
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(e.g., Plambeck and Taylor 2005), time of mar- (ii) Decision structure. Typical papers use the verti-

ket entry (e.g., Ulku et al. 2005), quality of the
product or some input component (e.g., Ulku
and Schmidt 2011), or service level or effort
(usually alluding to something that customers
experience beyond inventory availability).
Requiring the market to entirely consume the
available quantity will make demand an
endogenous function of the OEM’s or CM'’s
order size, production quantity, or capacity
(e.g., Corbett and Karmarkar 2001, Gao et al.
2014, Grahovac et al. 2015). In Figure 2, set A
comprises those decisions that influence
demand.

As in the broader modeling literature, the func-
tional form of market demand might be
declared as a model primitive (Anderson and
Parker 2002, Bolandifar et al. 2016, Bradley and
Guerrero 2008, Chen et al. 2012, Corbett and
Karmarkar 2001, Feng and Lu 2012, 2013, Gao
et al. 2014, Grahovac et al. 2015, Gray et al.
2009, Savaskan et al. 2004, Ulku et al. 2005,
Wang et al. 2013), or derived by aggregating
the individual purchase decisions of a popula-
tion of consumers with stated utility functions
(although no examples of this latter approach
appeared in our in-scope set).

Stochastic demand has a long tradition in the
POM literature and often leads to a framing
that resembles the newsvendor problem (e.g.,
Ulku et al. 2005). Alternatively, demand might
be viewed as deterministic as a concession to
the complexity that comes from the additional
decision makers and decisions required to
model an outsourcing scenario (e.g., Feng and
Lu 2012, 2013, Yang and Babich 2015).

In reality, demand may depend on the control
structure of the supply chain. But rather than
ordain that directly, for example, by declaring
a completely different demand function for
each control assumption, analytical models
usually funnel the dependence through the
independent variables or parameter settings.
This could mean that the functional form of
demand is the same across all control scenarios
but outsourcing changes the equilibrium value
of some decision variable, which in turn influ-
ences the instantiation of demand. For example,
in Lin et al. (2014), outsourcing changes the
equilibrium level of material quality invest-
ments in two competing supply chains, which,
along with the equilibrium retail prices,
changes customers’ realized utilities and thus
demand for the two competing products.

cally integrated supply chain as a straw man

for evaluating outsourcing.

® Vertically integrated benchmark. The OEM is the
single decision maker in the vertically inte-
grated benchmark. The OEM’s decision
problem is usually a constrained profit-maxi-
mization. If demand is stochastic, the objective
function might resemble the classic newsven-
dor objective, but is likely more complex due
to additional decision variables that may be
attached to non-linear cost terms.

® Outsourcing. To represent outsourcing, the
model formulation parses out the decisions
and pieces of the objective function to the
OEM and SP, who then each have their own
optimization problem to solve. The existence
of independent players makes this a game-
theoretic scenario. The game’s decision
sequence is a critical assumption, since it
conveys the balance of power.

Some take a Stackelberg approach, which
directly assigns leadership power to one
party. For example, in Gray et al. (2009), the
Stackelberg leader is the powerful CM offer-
ing a take-it-or-leave-it contract to the OEM,
who in turn determines the quantity to out-
source to the CM. Nash bargaining (Myerson
1997), which allows a continuum of power
relationships, is becoming popular in this liter-
ature (e.g., Feng and Lu 2012, 2013, Plambeck
and Taylor 2005, Ulku and Schmidt 2011).

The analytic outsourcing literature has some
examples that do not use the vertically inte-
grated structure as a benchmark, but instead
model the OEM’s make-vs.-buy decision
explicitly through decision variables, such as
outsourced vs. in-house production quantity
(Gray et al. 2009, Vairaktarakis 2013, Xiao
and Gaimon 2013), the proportion of the total
quantity that is outsourced (Anderson and
Parker 2002, Shunko et al. 2014, Wang et al.
2013), or the direct binary decision of
whether to make a component in-house or to
outsource (Fine et al. 2005).

(iii) Cost structure. The objective functions usually

reflect revenues and costs that are mostly lin-
ear (due to a constant per-unit selling price
and a constant per-unit procurement/manufac-
turing cost) much like in the newsvendor
framework. Sometimes these may be aug-
mented with a non-linear cost (e.g., quadratic,
which contributes just a linear term to the
first-order condition) for one of the activities,
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(iv)

(v)

often some sort of service (e.g., Savaskan et al.
2004, in which the service is effort to collect
used product) or a non-price product attribute
such as quality (e.g., Lin et al. 2014, Ulku and
Schmidt 2011).

Decision variables. The main decision variable is
usually the quantity (Q) to offer to the market.
We do not include Q in set A since most mod-
els disallow Q from directly affecting the
demand, except through its relationship with
the selling price. A common assumption is that
Q also is exactly the amount of materials pro-
cured from the immediate supplier and then
converted into finished goods. This precludes
overages and underages upstream in the sup-
ply chain.

The demand model might be such that the
market-clearing selling price is determined by
the quantity made available (e.g., Chen et al.
2012, Corbett and Karmarkar 2001, Feng and
Lu 2013, Gao et al. 2014, Grahovac et al. 2015,
Gray et al. 2009, Plambeck and Taylor 2005,
Wang et al. 2013). A popular alternative makes
the selling price the main decision variable
(e.g., Bolandifar et al. 2016, Feng and Lu 2013,
Savaskan et al. 2004).

Given the relative maturity of this literature,
the threshold for publication at the time of this
writing usually entails that at least one of the
entities have more than one decision variable.
One such example is Ulku and Schmidt (2011),
which considers a supply chain consisting of
one OEM and one supplier, where the OEM’s
product is composed of two sub-systems. The
OEM first decides whether to outsource the
design of one sub-system to the supplier or
keep the design of both sub-systems in-house.
In the outsourcing case, the OEM first makes
the product architecture decision (i.e., modular-
ity of the product), and then the OEM and the
supplier (i.e., internal and external develop-
ment teams) choose the quality level for each
sub-system. Next, the OEM sets the profit-max-
imizing sales price for the end product. Finally,
the profit is allocated via Nash bargaining.

Informational assumptions. Figure 2 does not
depict the informational assumptions. Most
papers in this literature assume common knowl-
edge of all parameters, but some introduce infor-
mation asymmetry in very controlled ways. For
example, Chen et al. (2012) consider a supply
chain with two OEMs competing on quantity, a
CM, and a supplier. The OEMs do not know the
CM’s unit cost for purchasing a component from

the supplier, which provides the CM an informa-
tion rent under certain outsourcing structures.

4.1.3. Model Analysis. Given a model formula-
tion as framed above, the typical analysis involves
standard techniques from constrained optimization
(for an individual firm’s problem) and non-coopera-
tive Game Theory (to obtain the equilibrium when
outsourcing creates a multi-firm setting). The goal is
to characterize how the optimal/equilibrium values
of key decisions and performance metrics vary with
changes in the game structure, especially vis-d-vis
how outsourcing alters the division of labor. There
may be quite a few different games to analyze, cover-
ing permutations of which party has control of which
decisions and the chronological sequence of those
decisions.

If the vertical integration model is presumed to be
best-case for the system, the formulation is likely
incomplete because in reality outsourcing is some-
times superior. Per a basic mathematical principle,
vertical integration will dominate if outsourcing/de-
centralizing/delegating simply partitions a global
objective function into pieces that become the objec-
tive functions of separate local optimizations. This
kind of model focuses only on the distortion in incen-
tives due to decision makers focusing on individual
goals instead of global ones. The phenomenon of
double marginalization (Spengler 1950), which has
become prominent in the study of decentralized sup-
ply chains, is of this nature.

More than a thousand papers in economics and
strategy had already examined the various motiva-
tions for vertical integration (e.g., revenue growth via
increase in market power; reduction in production
and transaction costs; and risk reduction in incom-
plete markets that cannot be replicated by the share-
holder) as of the review by Mahoney (1992). Those
researchers found many contractual forms that could
enable the outsourced supply chain to replicate the
performance of the vertically integrated one. This
class of models, which omits factors such as agency or
transactions costs, is thus unable to explain and
predict an organizational form.

One way to avoid the automatic superiority of ver-
tical integration is to hardwire explicitly some com-
parative advantage into the cost structure. That is, the
formulation depicted in Figure 2 can directly make
the “Cost of B” for the SP different from the cost the
OEM would incur for performing the B activities
internally (e.g., Feng and Lu 2012, 2013, Ulku and
Schmidt 2011).

These kinds of tradeoffs are made even more expli-
cit by papers that model the make-vs.-buy choice as a
decision variable. In Gray et al. (2009) and Xiao and
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Gaimon (2013), the choice to outsource reduces the
immediate unit manufacturing cost, but also foregoes
learning that would enable unit cost reduction in the
future. Anderson and Parker (2002) implement simi-
lar structure, augmented by integration costs that
increase due to outsourcing.

4.1.4. Commentary on Research Findings. We
have not found a critical mass of analytical model for-
mulations similar enough to support unifying conclu-
sions. Instead, we have presented the “typical model”
to highlight what the papers have in common in
methodology and assumptions, as well as some char-
acteristics of the findings. As evident from the diver-
sity of descriptions in Table 1, each specific model
comprises a very particular combination of elements
and assumptions. The findings are highly idiosyn-
cratic to the specific assumptions and model formula-
tion. Even within an individual paper, the
multiplicity of parameters and decisions might pre-
clude succinct conclusions. A given paper is likely to
find that outsourcing is favorable under certain com-
plex combinations of parameter values and not
others. The comparative statics are often not mono-
tonic. However, there may be some single threshold
such that when a certain function of the parameters
crosses this threshold the direction of the conclusion
flips. Although these models are highly simplified,
the analysis must often be numerical in part, which
suggests relationships but does not prove them with
generality. Section 5.1 discusses some real-life ele-
ments that merit more attention in the analytical liter-
ature of supply chain outsourcing.

4.2. Empirical and Conceptual POM Literature on
Outsourcing in Supply Chains

Forty-five of the 72 in-scope articles are empirical or
conceptual. We partitioned these into two streams:
antecedents of the decision to make or buy, and per-
formance implications of the outsourcing decision. Of
course, these two streams are inextricably inter-
twined: A proper antecedent to outsourcing would
presumably relate to improved performance of the
outsourced activity, through “discriminating align-
ment” as defined in our discussion of TCE. As
expected, the dominant theoretical perspectives
employed were TCE (in 20 articles) and RBV (in 14
articles).'?

4.2.1. Antecedents of Outsourcing. Many of the
papers in the antecedents literature theorize and/or
find empirical evidence that would be expected per
logic and/or theory. These include several papers
proposing and showing (often among other results)
that firms are less likely to outsource activities that
relate to their core competences or distinctive

capabilities (Handley and Benton 2009, Mantel et al.
2006, Mclvor 2009, Ulrich and Ellison 2005, Williams
et al. 2002), and are less likely to outsource in the
presence of factors related to concern for oppor-
tunism, such as asset specificity (Holcomb and Hitt
2007, Mclvor 2009, Ulrich and Ellison 2005), small
numbers of suppliers (Holcomb and Hitt 2007,
Mantel et al. 2006, Mclvor 2009), uncertainty (Hol-
comb and Hitt 2007, Mclvor 2009), intellectual prop-
erty (Ketokivi 2006), and corruption in institutional
environments (Kistruck et al. 2015). POM papers
also find that a presumed lower cost at the supplier
tends to favor the decision to outsource (Bardhan
et al. 2007, Brumme et al. 2015, Mahapatra et al.
2010, Randall and Ulrich 2001, Ulrich and Ellison
2005), particularly when the decision maker’s prior-
ity is short-term costs (Novak and Eppinger 2001,
Wu and Pagell 2011). Kistruck et al. (2015) find that
firms entering a foreign market prefer outsourcing
(i.e., use a local intermediary) when there is a high
level of customer heterogeneity, not only to lower
costs but also to utilize the knowledge and network
capability of the intermediary for enhancing cus-
tomization and delivery of products.

Some papers in the antecedents literature show that
firms outsource to improve specific operational per-
formance dimensions, ” especially flexibility. The rel-
evant findings, however, have been less obvious. Jack
and Raturi (2002) show that outsourcing practices,
and the resulting supply networks and strategic alli-
ances, are long-term and external sources of volume
flexibility, especially to large companies (in terms of
sales). Ketokivi’s (2006) case study maintains that out-
sourcing is a means to achieve manufacturing flexibil-
ity (i.e., adaptation strategy) under conditions of high
separability in production steps and low concern for
intellectual property protection. Pagell and Krause
(2004) hypothesized that plants would increase out-
sourcing, measured by the percentage of total cost
that corresponds to direct materials, to gain flexibility
for dealing with environmental uncertainty, but
found no empirical support for their argument. Other
factors favoring outsourcing that appear in the antece-
dents literature include advances in information tech-
nology (St. John et al. 2001, Williams et al. 2002),
absence of a labor union (Pagell and Handfield 2000),
and modular/non-complex/non-proprietary product
and process structures (Ferdows et al. 2016, Fixson
2005).

4.2.2. Performance Implications of Outsourcing. The
POM empirical/conceptual literature directly examin-
ing the performance implications of outsourcing often
focuses on specific operational performance dimen-
sions vs. an overarching outcome like competitive
advantage or return on assets. In a conceptual piece,
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Ramasesh and Browning (2014) maintained that, due
to overspecialization and fragmentation of knowl-
edge, outsourcing increases adverse events (e.g.,
unknown unknowns) in a project. Parmigiani et al.
(2011) reasoned that social/environmental/eco-
nomic performance would drop with outsourcing
due to loss of control within a supply chain. Hen-
dricks et al. (2009) found the time required to
recover from supply chain disruptions to increase
with the extent of outsourcing, which they attributed
to increased difficulties in coordinating with external
partners. Schmenner and Vastag (2006) showed that
outsourcing hurt a plant’s perceived ranking within
an industry, especially when the plant’s competitive
priorities are quick delivery or rapid new product
introduction. In contrast, Bardhan et al. (2007) found
that outsourcing of production and supporting pro-
cesses (e.g., logistics) increased gross margins at the
plant level (i.e., annual plant revenue less the cost of
goods sold, reported as a percentage of plant rev-
enue). Regarding quality, Steven etal. (2014)
showed a positive association between outsourcing
and quality failures (recalls). Gray and Handley
(2015) found empirical evidence that outsourcing
production to a CM when there is a high level of
quality performance ambiguity, characterized by
low level of testability, monitorability, and root-
cause assignability, leads to low conformance qual-
ity by the CM.

4.2.3. Moderators of the Outsourcing-Performance
Relationship. This literature has also examined fac-
tors that may moderate the relationship between the
outsourcing decision and its performance implica-
tions, often focusing on flexibility. Regarding core/
non-core, POM research has found that keeping
core and complex components in-house tends to
improve flexibility competence (i.e., a firm’s ability
to convert or exploit investments in advanced man-
ufacturing technologies and strategic sourcing initia-
tives to develop manufacturing flexibilities)
(Narasimhan et al. 2004), and that outsourcing non-
core activities tends to improve production volume
flexibility performance (da Silveira 2006). While nei-
ther result is surprising given existing theory, the
focus on flexibility performance is not common out-
side of POM. Note also that the consideration of
core/non-core may shed light on any inconsistent
findings in the antecedents literature with respect to
outsourcing for flexibility.

“Match” or “Fit” between the make-vs.-buy deci-
sion and product/process characteristics is another
common moderator examined in the POM perfor-
mance implications literature. Randall and Ulrich
(2001) showed in the bicycle manufacturing industry
that the match between a firm’s product variety

strategy and the make-vs.-buy decision related to the
firm’s performance. More specifically, higher finan-
cial performance accrued to two classes of firms:
outsourcing firms offering product variety that
increases production cost, and vertically integrated
firms offering product variety that increases market
mediation costs. Novak and Eppinger (2001) found
that fit between component complexity and the
outsourcing decision (i.e., complex in-house; simple
outsourced) related to better product quality perfor-
mance in the automotive industry. Similarly, Park
and Ro (2011) demonstrated in the bicycle manufac-
turing industry that when product architecture is
integral (vs. modular), design and production in-
house is superior to outsourcing in terms of product
performance. Devaraj et al. (2001) measured “fit” as
the congruence among product requirements (i.e.,
product line complexity), manufacturing process
capabilities (i.e., process structure complexity), and
organizational scope that includes the degree of ver-
tical integration as an element, and showed that fit
among those three dimensions resulted in better
plant performance.

The POM empirical literature has also examined
the impact of the supplier being offshore vs.
onshore, and found mixed results. Specifically,
Steven et al. (2014) and Marucheck et al. (2011)
found offshore suppliers fared worse in quality per-
formance (recalls) and safety and security perfor-
mance, respectively.'* Similarly, Steven and Britto
(2016) established outsourcing to offshore suppliers
(in emerging markets) to correlate with lower qual-
ity performance (more product recalls) and lower
inventory performance (higher inventory levels).
Their study also determined that institutional and
infrastructural immaturity of the supplier location
exacerbates the negative impact of offshore out-
sourcing on quality performance, while physical
presence of a firm in the supplier location mitigates
it. Mishra and Sinha (2016) similarly identified
empirical evidence that offshore outsourcing of tech-
nology projects leads to more integration glitches
(e.g., low functionality when integrated, rework)
and thus lowers project performance, compared to
domestic insourcing or domestic outsourcing, which
is mitigated by co-locating personnel and giving
suppliers joint task ownership. However, Li et al.
(2008) concluded that the utilization of offshore sup-
pliers of firms, along with social and formal control
mechanisms (i.e., mediators), related to improved
radical and/or incremental innovation performance.
Their context differed from the others in surveying
solely firms located in certain provinces in China.
Examining stock market returns, Jiang et al. (2007)
drew on signaling logic to argue and demonstrate
that the use of offshore outsourced partners for



Tsay, Gray, Noh, and Mahoney: POM Research on Outsourcing in Supply Chains
1210 Production and Operations Management 27(7), pp. 1177-1220, © 2018 Production and Operations Management Society

mature products by Japanese firms related to
improved stock market performance.

Taking the empirical/conceptual work as a whole,
much of the POM literature corroborates existing
theory, most frequently TCE and/or the RBV.
Indeed, roughly two-thirds of our in-scope empiri-
cal/conceptual articles (i.e., 27 out of 45) draw on
TCE and/or RBV. However, the POM papers do
often investigate operational performance dimen-
sions, such as quality and flexibility, which are typi-
cally not the focus of mainstream ToF literature. In
addition, POM often researches at a level of the
organization more granular than the firm or busi-
ness unit. Such research sometimes corroborates
existing theory in a new context (e.g., Bardhan et al.
2007, Li et al. 2008, Mishra and Sinha 2016, Novak
and Eppinger 2001), but also provides some new
nuance and findings, which include different perfor-
mance implications between the short-term and
longer term with regard to quality (Novak and
Eppinger 2001), and performance implications of fit
between supply chain structure and manufacturing
product/process characteristics (e.g., Randall and
Ulrich 2001) or firms’ logistics practices (Stock et al.
2000). We see POM empirical/conceptual research
as well positioned to continue to contribute to the
ToF, which we elaborate upon in section 5.

5. Opportunities for POM to Further
Contribute to the Theory of the Firm

POM researchers examining make-vs.-buy decisions,
and even those investigating related supply chain
topics, have the opportunity to contribute to the ToF.
A necessary first step is to deeply understand the
threads within this theory and reference them in moti-
vation and hypothesis development or in analytical
models; section 2 was intended to spur such under-
standing. A second step is to understand what POM
research has already done. Surveying four leading
journals using a methodology described in section 3,
section 4 was intended to accelerate that process. We
now articulate recommendations based on our
review. Section 5.1 proposes ideas for analytical mod-
eling, which are a bit more concrete than those articu-
lated for empirical research in section 5.2. This
section concludes with some key ways that POM, in
general, can enhance its contribution to the ToF.

5.1. Analytical Research Opportunities

POM'’s many formal modelers have a great opportu-
nity to leverage their considerable analytical skills to
directly contribute to the ToF. Williamson (1993, p.
38) noted a “natural progression [from] (1)
informal analysis ... [to] (2) pre-formal and (3)

semi-formal stages, .. .[culminating] with (4) fully for-
mal analysis,” but cautioned against “[plrematurely
formal theory [that] purports to deal with real phe-
nomena without doing the hard work of making seri-
ous contact with the issues” (p. 43). Williamson (1998,
p- 50): notes that “[a] continuing challenge to TCE is
to move beyond semi-formal analysis of a reduced-
form kind to do fully formal analysis—in the spirit of
the work by Grossman and Hart (1986), but to place
greater emphasis on plausible constructions.” Bajari
and Tadelis (2001), Blair and Stout (1999), Gibbons
(2005), Kleindorfer and Knieps (1982), Levin and
Tadelis (2010), Rajan and Zingales (1998), and
Riordan and Williamson (1985) represent some good
starting papers for modeling the ToF. POM analytical
modelers interested in taking on this challenge should
review the cautions in section 4.1.

Competent modelers are well aware that realism
is compromised by the assumptions they impose for
the sake of mathematical tractability. Deciding
where to push for realism is part of the art in model-
ing. Below, we highlight certain assumptions that
future POM analytical work on outsourcing should
focus on relaxing, and how this might contribute to
the ToF.

Real outsourcing scenarios possess a structural
richness that extant analytical models, in POM and
elsewhere, have not quite captured. Actual supply
chains usually have multiple parties at each layer,
including competitors and partners, or even firms that
are both at once. Conflicts exist within each of the
individual firms (e.g., between a product designer
and a supply chain manager that both work for the
OEM). The decision space includes intermediate
forms of relationships rather than just the extremes of
make or buy (although several papers already allow
for the option of “partial outsourcing,” e.g., Anderson
and Parker 2002, Gray et al. 2009, Wang et al. 2013).
The current modeling paradigms appear capable of
incorporating these features since significant changes
to the assumptions are not necessary and the POM
modeling community is already following this trajec-
tory. Because closed-form results will become more
elusive due to the proliferation of decision variables
and scenarios, the audience must be willing to accept
conclusions obtained numerically.

More challenging will be a thrust to add nuance to
the interactions among the firms. Existing POM ana-
lytical models predominantly assume that contracts
can be enforced and are (almost) never renegotiated,
(nearly) all information is common knowledge,
(nearly) all decisions are observable so that oppor-
tunistic behavior can happen only in very circum-
scribed ways, and firms’ governance capabilities are
the same across scenarios. In other words, the transac-
tion costs that are necessary for markets vs.
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hierarchies to be a meaningful dilemma are largely
absent. To be fair, POM researchers generally do not
set out to or claim to answer this central ToF question.
Instead, they focus on the tactical management of a
specific supply chain structure, of which the make-
vs.-buy decision for a single activity is part of the
manager’s decision problem but not the only focus. It
is also a lot to ask the POM community to do what the
economics and strategy modelers have not been able
to with several decades of sustained effort using mod-
els that, on average, choose to incorporate fewer mov-
ing parts than POM models contain. With these
caveats, we elaborate below on some attention-
worthy elements in the domain of POM responsibili-
ties within firms.

Knowledge/information assets, many of which are
featured in the KBV, merit greater consideration in
the analytical formulations. Consider that institu-
tional know-how can slip away when practices are
outsourced, since this sacrifices learning-by-doing
(which has been modeled by Anderson and Parker
2002, Gray et al. 2009, Xiao and Gaimon 2013). Intel-
lectual property is at greater risk of falling into the
wrong hands when more parties have access to it.
Even something as seemingly mundane as materials
pricing information needs special protection in an
outsourcing strategy (Amaral et al. 2004, 2006). More-
over, without private information there can be no
deliberate deception, which is a significant risk of
outsourcing.

Existing models are weak at capturing the cost of
organizational complexity. Outsourcing increases
some forms of complexity (to coordinate and monitor
a constellation of independent role-players) and
decreases others (ostensibly allowing the OEM to
focus on its core competencies). Investments in coor-
dination capabilities (people, process, and technol-
ogy) can moderate these effects.

TCE emphasizes the risks of dependence on out-
side parties. These risks are unbounded in variety,
and exist even if the other side’s intentions are
good, but are amplified by any inclination toward
opportunistic behavior. These risks usually motivate
investments in due diligence and monitoring. How-
ever, individual analytical models struggle to cap-
ture the breadth and richness of the risks. Examples
that illustrate the typical approach appear in the
analytical supply chain quality literature, identifying
formal controls (such as finished goods inspections,
monitoring, and external failure penalties) to reduce
suppliers’ assumed quality shirking propensity
(much of this literature is not in-scope for our
review because of a focus on managing an existing
relationship rather than the make-buy question).
Such models are invariably limited to a very specific
kind of opportunistic behavior, which still presumes

of the buyer a good amount of anticipatory ability.
For example, in Baiman et al. (2001) the probability
of high product quality is a function of the supplier’
financial investment in the production process. The
buyer’s inability to verify this investment creates a
hazard of supplier underinvestment, and the impact
is exacerbated by the buyer’s inability to perfectly
detect and fix bad product before selling to end
customers.

This challenging list is by no means complete. For
example, it does not address numerous other com-
plexities of the real outsourcing decision, such as the
organizational politics that trigger outsourcing/
insourcing choices that might not be defensible on
concrete financial grounds (e.g., Bidwell 2012). In
addition, the best wisdom available is that firms
must think of these factors strategically, and avoid
obsessing over short-term financial impact. This
necessitates a longer term (and more nebulous)
objective function and a model formulation contain-
ing a time dimension, which may quickly become
intractable.

Rather than becoming discouraged or see this dis-
cussion as a criticism, POM analytical modelers
should view the preceding discussion as a roadmap
to open research areas. These researchers can use their
knack for finding interesting business problems, their
skill at modeling operational details, and their toler-
ance for complexity, to produce formulations that
provide insights on these issues. This may require dif-
ferent model formulations, inspired by perspectives
that thus far have not been very prominent in the
published literature of outsourcing, such as systems
dynamics (Dutta and Roy 2005, McCray and Clark
1999). Besides building the models, POM analytical
researchers should do more to interpret the assump-
tions and findings using language and constructs
from the ToF. Such efforts will make the new research
more broadly accessible and reveal connections
between new papers and previous ones that
strengthen the value of both sets.

5.2. Empirical Research Opportunities

While but a small proportion of extant analytical
research can be considered part of the ToF literature,
mainstream ToF researchers have long employed
empirical methodologies to test the proposed relation-
ships in the theory (Macher and Richman 2008). This
implies that empirical methods seem better suited
than analytical approaches to addressing the nuances
and complexities of the ToF. We suggest that empiri-
cal POM researchers can leverage their considerable
established expertise in developing multi-item per-
ceptual measures of constructs for primary data col-
lection (Roth et al. 2008) and their emerging skill in
carefully employing secondary source measures
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(Roth et al. 2015) in empirical research to contribute
to the ToF.

A necessary condition for this contribution is for
POM research to consistently, precisely, and clearly
articulate the theoretical logic behind any hypothe-
ses, and link whatever results are obtained to the
existing knowledge in the ToF. Unexpected non-
results or results opposing theory should be care-
fully examined in light of theory. Assuming good
research design, these unexpected results may help
to identify boundary conditions or moderators for
an existing theory. See Anand and Gray (2017), and
citations therein, for more discussion aimed at POM
researchers about contributing to mainstream strat-
egy and organization theories. Hitt et al. (2016) and
Bromiley and Rau (2016) specifically discuss OM
and the RBV.

Methodologically, empirical POM researchers can
no longer fail to carefully address endogeneity when
examining outsourcing. This is certainly already rec-
ognized in the field (Ho et al. 2017, Ketokivi and
MclIntosh 2017), but consideration of endogeneity was
not common in the early years of our review. Out-
sourcing is a managerial decision, made with full con-
sideration of firm, supply market, and other
characteristics of the environment. Thus, careful treat-
ment of the endogenous nature of this decision is nec-
essary, particularly when relating outsourcing
decisions to performance (Hamilton and Nickerson
2003). If a study examines only antecedents of the
decision, endogeneity is arguably less of a concern;
but such an argument must be made.

Empirical POM researchers should follow their nat-
ural tendency to conduct engaged scholarship (Van
de Ven 2007) by interacting directly with managers
and focusing on problems of practical interest to
them. When a problem-driven approach is combined
with a deep understanding of the relevant theories,
strong theoretical contributions can be made, particu-
larly when multiple theories are simultaneously con-
sidered in one study (Mayer and Sparrowe 2013).
Examples of such contributions could include identi-
fying boundary conditions of one theory and/or
explicating the conditions under which one theory
provides more explanatory power than another.'
Indeed, our review reveals that 22 of the 45 in-scope
empirical/conceptual papers draw upon more than
one theory,'® although not all successfully articulate
an explicit contribution of the type mentioned in the
prior sentence. An example of such a problem-driven,
multi-theory approach in POM is Mclvor (2009), who
joined TCE and RBV to understand companies’ gover-
nance choices that cannot be properly explained by
each theory alone, and provide a prescriptive frame-
work for outsourcing. Another example is Mantel
et al. (2006), who supplemented TCE and RBV with

theories from the behavioral decision-making litera-
ture to better understand make-vs.-buy decisions,
demonstrating how the biases of decision makers can
affect outsourcing decisions.

Relatedly, empirical POM research could contribute
to the ToF, and arguably improve its practical recom-
mendations, by reconciling some key prescriptions
from the buyer—supplier literature with the theories.
For example, much of the POM literature on supply
chain integration (Flynn et al. 2010) and supply chain
risk (Christopher and Lee 2004) recommends substan-
tial relationship-specific investments between buyers
and suppliers, aligning with TCE’s prescription for
mitigating opportunism by requiring mutual invest-
ments or substantial safeguards if there is unilateral
investment. POM researchers are well equipped to
articulate the conditions under which such practices
expose one party to a risk of opportunism. An analo-
gous situation, not directly tied to outsourcing, comes
from the Total Quality Management (TQM) literature
(Nair 2006). The TQM literature favors close relation-
ships with a single supplier, which TCE would
strongly oppose in the presence of potential oppor-
tunism combined with a lack of ability to redeploy
investments. Through careful engaged scholarship in
the TQM context, Dyer (1997) identified trust (infor-
mal self-enforcing safeguard), along with financial
hostages (formal self-enforcing safeguard) that align
economic incentives between exchange partners, as
key moderators of the relationship between asset
specificity and transaction costs.

Empirical POM researchers have other ways to con-
tribute further to the ToF literature. Since to some
extent these also apply to analytical POM researchers,
the next section unifies this discussion.

5.3. Opportunities to Increase POM Contribution
to the ToF

Empirical and analytical POM research share some
characteristics that can be better exploited to improve
their contribution to the ToF. We begin this section
with such characteristics and close with a couple of
specific ToF topics that POM researchers seem well
positioned to address.

First, POM’s dependent variable is often not sus-
tained competitive advantage, or some other firm-level
variable such as NPV, EVA, or Tobin’s Q. Instead, POM
research often examines operational performance
dimensions given less attention by strategy and eco-
nomics scholars, such as quality (Gray and Handley
2015, Park and Ro 2011, Steven and Britto 2016, Steven
et al. 2014), flexibility (Jack and Raturi 2002, Narasim-
han et al. 2004, da Silveira 2006), inventory level (Steven
and Britto 2016), and delivery (Bardhan et al. 2007). This
could be considered a drawback, and perhaps would be
by many in economics and strategy. However, careful
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consideration of how outsourcing may influence speci-
fic performance dimensions or business processes may
lead to different prescriptions and/or more granular
findings than studies focusing entirely on firm-level
effects (Ray et al. 2004). POM research can perhaps
reveal risks and costs that the ToF literature has
neglected, or find new relationships between antece-
dents, the make-buy decision, and specific depen-
dent variables. Even if unable to contribute to the
ToF this way, such POM research could help mid-
level managers (e.g., those responsible for quality)
understand how outsourcing affects their area of
responsibility.

Second, POM research often has a unit of analysis
below the level of the firm, such as plant level (Bard-
han et al. 2007, Devaraj et al. 2001, 2004, Schmenner
and Vastag 2006), project level (Cui et al. 2012, Mishra
and Sinha 2016, Perols et al. 2013, Ramasesh and
Browning 2014), or product/system level (Novak and
Eppinger 2001, Park and Ro 2011). Said differently,
POM research tends to focus on operational-level
decisions, taking a more micro-level view than do
other disciplines. Research at this level of analysis is
essential since the practitioner discussion of out-
sourcing consistently affirms that, while high-level
strategic concepts are valuable, success is determined
through the specifics of operational processes (Tsay
2014). Thus, a POM research project might examine a
specific process decision or transaction within an out-
sourcing structure (see, e.g., Chen et al. 2012, Guo
et al. 2010). With such potential contribution in mind,
we recommend that POM researchers be more level
sensitive when utilizing theories formulated at a dif-
ferent (e.g., higher) level of analysis. Dissimilarities
across levels (e.g., firm vs. plant) might lead to a mis-
taken conclusion that the explanation of a theory
should be limited to a certain level of analysis (Whet-
ten et al. 2009). POM research can push the envelope
of the ToF by answering questions like: at what levels
of analysis do theories developed at the firm level
(hence, the label “firm boundaries”) hold (or not
hold)?

Some mainstream ToF authors would smile upon
the fact of POM research often living at the level
of the transaction(s). Lajili et al. (2007, p. 355)
noted that as “Oxley (1997) suggests, many empiri-
cal studies relying on transaction cost rationale use
firm-level characteristics to approximate for the
transaction-level characteristics outlined in the the-
ory. Oxley (1997), drawing from Williamson’s work
(1985), emphasizes that micro-analytic attributes of
transactions, and not firm attributes, influence gov-
ernance choices and should be used in empirical
work.” Argyres and Liebeskind (1999) added that
the single transaction is often inseparable from
other transactions (which they called governance

non-separability), so the interactions must be con-
sidered as well.

POM’s natural focus on processes, practices, and
the problem all provide great opportunities. The
“problem-solving perspective” (Nickerson and Zen-
ger 2004, applied in Novak and Stern 2008) and “prac-
tice-based view” (Bromiley and Rau 2014, 2016) are
both ripe for contributions from POM researchers.
The organizational capabilities literature is built pri-
marily around routines, and has arguably neglected
processes.'” Perhaps POM can help to join processes
and routines in our collective thinking.

Related to the preceding discussion, POM research,
if properly framed, can participate in the emerging
interest in microfoundations of strategy theories (Foss
and Pederson 2016). Many POM scholars would cor-
rectly argue that they already do this; but a common
language across disciplines can increase the impact of
all disciplines involved. POM is particularly
well equipped to discern the origin of knowledge,
resources, and dynamic capabilities, all of which
relate to outsourcing decisions and the capability-
based ToF. After introducing governance capability,
Mayer and Salomon (2006, p. 956) suggest that: “to
the extent that we have uncovered a general gover-
nance capability, future studies could examine how
such capabilities develop;” one could argue that POM
research on buyer—supplier relationships has long
done this examination.

One topic directly related to the ToF that POM is
well equipped to investigate is the relationship
between activity characteristics, particularly asset
specificity and uncertainty, and internal costs of
bureaucracy, or the costs of governing the activity
internal to the firm (as opposed to market failure costs
of outsourcing, which is quite well developed). The
ToF focuses mostly on how activity characteristics
make transacting in the market more expensive, but
are relatively silent on how they affect the internal
costs. Williamson (1975) was well aware of this, in
articulating many drivers of the costs of internal orga-
nization. Such internal costs include: internal procure-
ment bias and norms of reciprocity, which lead to the
norm of “I buy from your division and you support
my project or job promotion” (1975, pp. 119-120); in-
ternal expansion bias, which shows a size-preserving
tendency in organizations and in which growth is
needed to avoid internal conflicts (1975, p. 120); persis-
tence, which can be due to sunk costs and/or to man-
agers not admitting mistakes (1975, pp. 121-122); and
communication distortion in (large) bureaucracies (1975,
pp- 122-123). Williamson summed up these drivers
by noting that: “internal opportunism takes the form
of sub-goal pursuit—where by sub-goal pursuit is
meant an effort to manipulate the system to promote
the individual and collective interests of the affected
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managers. Such efforts generally involve distorting
communications in a strategic manner...The upshot
of this is that distortion-free internal exchange is a fic-
tion and is not to be regarded as the relevant organi-
zational alternative in circumstances where market
exchange predictably experiences non-trivial fric-
tions” (1975, pp. 124-125). Still, the “main costs of ver-
tical integration are more difficult to discern”
(Williamson 1985, p. 153). Masten et al. (1991, p. 1)
explicitly noted that “recognition that variations in
internal organization costs may also play a role in the
decision to integrate exposes an inherent weakness in
... [the existing] tests.” More recently, Lajili et al.
(2007) observed that “[ilnternal costs of organization
may play a significant role in integration decisions,”
and Gibbons (2010) stated that “TCE theory does not
provide as clear an explanation for variations in the
costs of integration as it does for the costs of non-inte-
gration” (p. 277). POM is well positioned to address
this important gap in the ToF literature.

Another specific area to develop is the conditions
under which internal manufacturing (or service) activ-
ity is necessary to maintain innovation capabilities. The
demise of former brand-owning firms who outsourced
production and the rise of their CMs’ own branded
products (Tsay 2014) indicate that some firms failed to
appreciate this in the past. Core POM topics like Lean
Production (Shah and Ward 2007), TQM (Nair 2006,
also discussed extensively in Grant 1996b, 2013), and
Six Sigma (Schroeder et al 2008) are structured
approaches to developing knowledge and situating
knowledge appropriately. These could be considered
microfoundations of resource-based competitive
advantage (Schroeder et al. 2002), to the extent they
cannot be copied exactly.

6. Concluding Remarks

Our main goal in writing this paper is to help POM
researchers of supply chain outsourcing increase their
impact outside of the POM field. To this end, we first
provided a tutorial on the ToF, covering the most well-
established theories, which inform the outsourcing
decisions. Understanding the language and the logic of
these theories is a precondition for contributing to them
in a way that will be widely read. We then reviewed
recent POM research on supply chain outsourcing.
While this review covered only four POM journals, and
had stringent criteria for a paper to be included, it pro-
vides a solid foundation about the state of the art.
Finally, we identified avenues for further contributing
to these theories, leveraging both the methodological
tendencies and the domain knowledge of POM
researchers. A success indicator will be an increase in
the POM papers on this topic that are used and cited
extensively outside of the discipline.

The creative and energetic have a great opportunity
to run with the proliferation of good ideas offered in
the extant literature, perhaps in directions we out-
lined here. The evolving science of POM can and will
do better in joining rigor and relevance.

Notes

These service providers sometimes have industry-specific
labels, such as “contract (development and) manufactur-
ing organization” (CMO or CDMO) in pharmaceuticals
(Hammeke 2015) and “contract packer” or “co-packer” in
food (Coffin 2013).

’In the electronics industry, this brand owner is called
an OEM (a name that is historically abbreviated “Origi-
nal Equipment Manufacturer” and persists even
though nowadays a separate party often does the
actual manufacturing).

*http:/ /www.researchandmarkets.com/research /1bq8hé /
contract

4For example, a Google Scholar search on December 1,
2017, of “ToF” and (i) “transaction cost” had 30,100 results;
(ii) “resource based” had 39,800 results; and (iii) “real
options” had 4810 results.

5Manufacturing, distribution, and design are sometimes
considered business processes, and thus the outsourcing
of one of those activities would be a form of “business
process outsourcing.” Typically, though, this term refers
to back-office activities like IT, accounting, and payroll
processing (e.g., Tsay 2014).

®We initially used ESBCO host's Business Source Com-
plete to perform this search. However, this did not output
some articles that we knew should have appeared. Due to
the journal publishers’ embargo that governs external
database platforms, the journals were fully accessible in
EBSCO only for the following periods: MS: 01/01/2000 to
5 years ago (from the current day); POM: 03/01/2002 to
1 year ago; JOM: no coverage in BSC (although some arti-
cles are still accessible); MSOM: 01/01/1999 to 5 years
ago. To fill in the substantial gaps, we repeated the search
from the publisher website of each journal.

"For special issues, we checked the topic and/or the edi-
tor(s) of the issue (i.e., whether the affiliated editors were
faculty in a POM academic department).

8We checked each of these for the presence of a make-vs.
buy argument.

°The idea of “fit” and performance in this paradigm
resembles that in the “discriminating alignment” hypothe-
sis discussed earlier.

°This statement pertains only to some empirical papers.
HuService” is meant in a general sense, in that these firms
perform some activity rather than directly selling the
physical good.

12Only one in-scope article, Novak and Eppinger (2001),
draws on the property rights view, and the problem-solving
or real-options perspective does not appear at all in our
reviewed papers. This reflects a tendency in the ToF litera-
ture in general. Other literature surveys have also reported
POM researchers’ preference for certain theories, especially
TCE and RBV (e.g., Burgess et al. 2006, Carter et al. 2014).
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PIn the POM literature, “capability” typically refers to
realized or desired performance in one or more opera-
tional performance dimensions. The dimensions typically
considered included cost, quality, delivery, flexibility, and
innovation. Because this usage is not the same as in the
ToF literature, and given the focus of this study, we
explicitly use the term “performance dimension” instead
of capability.

“This is consistent with Gray et al. (2011) and Gray and
Massimino (2014), which both examined offshore locations
within multinational enterprises (i.e., no outsourcing).

°As an example, Gray and Handley (2015) maintain that,
in the presence of high quality performance ambiguity,
the logic from TCE (i.e., risk of opportunism due to using
a single contract manufacturer) dominates those from the
relational view and quality management literatures (i.e.,
relational benefits from a single, committed contract man-
ufacturer).

16Besides those summarized in section 2, theories
employed in the multi-theory papers within our review
include: behavioral decision-making theories (Mantel et al.
2006), signaling theory (Jiang et al. 2007), social exchange
theory (Li et al. 2008), resource dependence theory (Parmi-
giani et al. 2011), contingency theory (Mahapatra et al.
2012), and intermediation theory (Kistruck et al. 2015).
Grant (2013, p. 556) calls for processes (as opposed to
routines) to be the “basic unit of productive activity,” stat-
ing that: “The organization theory literature has tended to
identify tasks and activities as the basic units of organiza-
tion. The evolutionary economics literature has focused
upon routines; while the operational management litera-
ture is concerned with processes. While tasks and activities
are associated with the actions of individuals, routines
and processes are concerned with the interactions between
multiple individuals. Hence, if our basic interest is coordi-
nation, then either routines or processes are appropriate
elements for considering the essential features of organiza-
tion. Of the two, the major emphasis of management
scholars has been upon organizational routines. However,
I contend that there is a sound case for scholars of organi-
zational design to concentrate upon processes as the basic
unit of organization. Processes avoid the ideological bag-
gage that have become attached to routines, include pro-
ductive interactions that have not become routinized, and
are readily comprehensible by practicing managers.”
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