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Introduction

Firm boundary decisions have been traditionally studied through the
lens of transaction cost theory (TCT) (Masten et al., 1991; Mon-
teverde, 1995; Williamson, 1975, 1985). However, the challenging
evidence associated with the worldwide diffusion of new outsourcing
practices, such as advanced subcontracting in the automobile industry,
has driven researchers to analyze this phenomenon using alternative –
although somewhat complementary – paradigms like the knowledge-
based view of the firm (KBVF) (Grant, 1997; Kogut and Zander, 1993;
Madhok and Tallman, 1998; Malhotra, 2003; Moran and Ghoshal,
1996) or the relational view (RV) (Dyer and Singh, 1998).

Although these paradigms question some of the predictions of TCT,
the underlying hypothesis of this paradigm – the minimization of pro-
duction and transaction costs – remains valid (Barney and Ouchi,
1986). In relation to this, a new trend is drawing the attention of
both academics and practitioners: increased outsourcing of high-value
and knowledge-based services that have traditionally been conducted
internally by the firm, even to emerging countries (Bunyaratavej et al.,
2007, 2008; Doh, 2005; Lewin and Peeters, 2006; Kedia and Mukher-
jee, 2008; Kotabe and Murray, 1990, 2004; Mol et al., 2004, 2005;
UNCTAD, 2004, 2005). As far as these services are concerned, this
chapter will focus on R&D specifically. Like advanced subcontract-
ing, the outsourcing phenomenon of R&D services is another example
of a boundary decision that does not perfectly fit with TCT. Due
to the fact that firms are both increasingly fragmenting their product
development activities and outsourcing some of these stages to external
specialized providers (UNCTAD, 2005), we analyze the governance-
mode decision related to R&D services.
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For the purpose of this chapter, we define R&D services as those
related to the design and development of new or improved products
and processes. Examples of this kind of service are basic research ser-
vices, applied or experimental research services, software development,
design and development of products or processes, prototyping, engi-
neering, or testing. The interest in studying this phenomenon lies in the
fact that in R&D services the main attributes related to opportunistic
behavior – asset specificity and transfer of tacit knowledge – are usu-
ally present. Consequently, there would be no incentives to outsource
them. However, the reality is that, due to the growing complexity
and multidisciplinary nature of the innovation process, and thanks to
IT advances (which allow for the codification and modularization of
knowledge), the same outsourcing phenomenon that has taken place
decades ago with firms’ production activities is now happening in rela-
tion to the different stages in the firms’ R&D value chain (Fosfuri
and Roca, 2002; Pavitt, 1999). On the other hand, we can see how
multinational corporations (MNCs) are increasingly creating strate-
gic alliances in R&D with firms in emerging countries – for instance,
pharmaceutical companies that are collaborating with biotech firms in
India seeking to cut the cost of bringing new products to the market.

Thus, the dividing line between those R&D services that can be
performed in emerging countries and those that must be located at
home or in developed as opposed to developing countries has become
blurred. In making these governance decisions, firms often trade off
economizing on transaction costs vs. accessing external knowledge
and enhanced flexibility, while many firms are partially integrated and
simultaneously outsource some activities (Afuah, 2001). These firms
seek to identify the most effective balance in both organizing alter-
natives to leverage their benefits and mitigate their costs (Rothaermel
et al., 2006). Consequently, we argue that in order to analyze this
trade-off and, thus, to try to explain firm R&D boundary decisions,
TCT arguments are better complemented with other knowledge-based
paradigms such as the KBVF and the RV.

In this regard, when deciding the most efficient mode of governance
for an R&D service, the firm faces two distinctive but interrelated deci-
sions: (i) the governance structure preferred for the service, and (ii) the
location preferred to perform it. These two decisions need to be jointly
analyzed because when considering the optimal mode of governance
for an activity, besides the contractual costs that arise due to the nature
of the activity, the firm has to consider the hazards that are originated
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directly from the location of that activity within a specific political sys-
tem (Henisz and Williamson, 1999; Hill et al., 1990; Kobrin, 1987).
Specifically, we analyze to what extent the service will be performed
in-house or through some strategic alliance with another firm. We will
also analyze if the service is going to be performed in an emerging
country or not. In order to do so, we will develop a theoretical frame-
work which, whilst maintaining the assumption of minimization of
production and transaction costs, integrates the contributions of other
alternative paradigms. We argue that the main drivers for outsourcing
in emerging countries would be the labor intensity of the service and
the degree to which firm-specific knowledge is required to perform the
service. We also argue that, whereas physical asset specificity is not
necessarily an obstacle to organize these services through alliances,
firm-knowledge specificity would lead to integration of the R&D
service.

Firm boundary decisions in the R&D process

The recent evidence of R&D outsourcing and technology alliances
shows the benefits that may stem from taking advantage of external
knowledge and capabilities. Thus, integrating internal and external
sources of technological knowledge allows firms to build a larger and
broader portfolio of related products in order to gain and maintain a
competitive advantage (Nicholls-Nixon and Woo, 2003). Considering
that firms pursue different R&D sourcing strategies choosing among
internal organization and outsourcing in each stage of the process, in
this chapter we undertake the vertical boundary decision in relation to
the R&D stages or services in the firm innovation process. To do so, we
will develop an integrative theoretical framework based on transaction
cost theory (TCT) (Williamson, 1975, 1985) together with some of the
insights of alternative theory perspectives that can also address this
topic, such as the knowledge-based view of the firm (KBVF) (Kogut
and Zander, 1993) and the relational view (RV) (Dyer and Singh,
1998), as we think that the integration of these perspectives will shed
more light on this phenomenon.

A transaction costs perspective

From the TCT point of view, a firm’s vertical boundaries are
determined by production and transaction costs (Masten et al., 1991;
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Monteverde, 1995; Williamson, 1975). Production costs – which
include the direct costs of producing and delivering a product or
service, and may reflect differences in scale or production capabil-
ity – are determined by labor and capital requirements (Oster, 1999).
Transaction costs theorists assume that external production costs are
lower than internal production costs, since an external provider enjoys
economies of specialization and scale that a firm does not enjoy
if producing the service internally (Hill, 1990; Monteverde, 1995;
Monteverde and Teece, 1982; Williamson, 1975, 1985). As a con-
sequence, TCT argues that markets will be the most efficient mode of
governance for any transaction unless it can be shown that external
transaction costs are high. Transaction costs are mainly determined
by asset specificity, the frequency of the transaction, and uncertainty
(Williamson, 1985). According to Kogut (1988) and Oxley (1997) in
the specific context of strategic alliances – and R&D outsourcing can
be considered as one type of strategic alliance – transaction costs stem
from two types of opportunistic behavior that may arise in them: (i)
hold-up hazards caused by specific investments, and (ii) appropriability
hazards stemming from the loss of value of the firm’s intangible assets.
The following paragraphs will analyze these two types of contractual
hazards separately.

Hold-up hazards
According to TCT, firm-specific investments create what is called
hold-up hazards. As transaction-specific assets are of lesser value if
dedicated to alternative uses, partners in the transaction have incen-
tives to appropriate the rents from these specialized investments
through ex post contractual bargaining or threats of termination (Klein
et al., 1978; Masten, 1984; Monteverde and Teece, 1982; Walker and
Weber, 1984; Williamson, 1985). As a result, the firms often have to
establish and negotiate contractual safeguards in order to induce firms
to make such specific investments. These safeguards serve the purpose
of protecting specific assets and thus reduce the risk of opportunis-
tic behavior of the partners. However, negotiating these safeguards
is likely to be costly and the more specific the asset, the higher the
transaction costs the firm has to incur when externalizing this transac-
tion (Williamson, 1985). Thus, it is expected that when the service con-
sidered does require investments in these tangible transaction-specific
assets, the firm will have to incur high transaction costs in order to



Blurring firm R&D boundaries 111

partner with a suitable provider willing to make those investments.
Consequently, firm-specific assets requirements will have a negative
effect on externalization.

Appropriability hazards
On the other hand, transactions that require the transference of firm-
specific knowledge, that is, the transfer of specialized know-how or
expertise, create what are called appropriability hazards (Oxley, 1997;
Pisano, 1989, 1990; Williamson, 1991). Appropriability hazards arise
when firms cannot fully protect their rights regarding the intangible
assets that they brought to the alliance. When taking into consideration
R&D governance decisions, these appropriability hazards are often
related to the potential capture of a/the firm’s technological knowledge
by competitors. As many studies have shown, potential knowledge
spillover opportunities have emerged as a critical factor in explaining
R&D location decisions (Belderbos, 2003; Cassiman and Veugelers,
2002; Shaver and Flyer, 2000). Thus, it is important to consider that
the significance of this risk of potential knowledge spillover will vary
depending on the absorptive capacity of the third party (Cohen and
Levinthal, 1990), and also on the tacit nature of the knowledge being
transferred. Therefore, from a TCT perspective, because firm-specific
knowledge presents a high level of tacitness, property rights over this
knowledge are very difficult to specify in contracts and, consequently,
transactions that require the transfer of firm-specific knowledge will
be internalized. However, the significance of these transaction costs
will depend on the uncertainty or political risk associated with the
institutional environment where the transaction takes place (Henisz,
2000).

Alternative theoretical perspectives

More recently, this primary argument of TCT, i.e., the assumption
of opportunism, has confronted some criticism from a new theoret-
ical perspective which is usually referred to as the Knowledge-Based
View of the Firm (KBVF) (Grant, 1997; Kogut and Zander, 1993;
Madhok, 1997; Malhotra, 2003; Moran and Ghoshal, 1996). Rather
than considering the firm as a contractual entity, this perspective con-
ceptualizes it as a knowledge entity. Firms define a community in
which there exists a body of knowledge regarding how to cooperate
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and communicate, and that is developed and is evolving over time
(Kogut and Zander, 1993). As a result, firms differ in their capabilities
to understand and apply knowledge. From this perspective, increas-
ing firm-knowledge specificity, rather than triggering market failure,
enhances the efficiency with which such activities are performed within
the firm compared to markets. In summary, according to this KBVF,
the boundary decision is thus based on the difficulties in transferring
knowledge across firms.

Apart from TCT perspective, in relation to the role of transaction-
specific investments it is also interesting to consider another theoretical
perspective which is referred to as the relational view of the firm (RV)
(Dyer, 1996; Dyer and Singh, 1998; Kim and Mahoney, 2006; Madhok
and Tallman, 1998). From this view, inter-firm co-specialization may
be a source of competitive advantage. Hence, a firm’s critical resources
may extend beyond firm boundaries and relation-specific assets are
thus considered as a potential source of inter-organizational compet-
itive advantage. The RV argues that mutual benefits of collaboration
include not only those resulting from ex ante resource complementar-
ity, but also those that might be generated due to ex post investments in
relation-specific assets by either party (Bensaou and Anderson, 1999;
Dyer and Singh, 1998) and through inter-organizational learning over
time, which in turn may help both firms upgrade their competence
(Lee and Chen, 2000). The potential benefits from specialization, how-
ever, will be dependent on the transactors’ capability to develop safe-
guards which can control opportunism at relatively low cost, so that
the gains from specialization are not outweighed by the cost (Dyer,
1997). Therefore, from this perspective, the establishment of a trust-
ful relationship between transactors plays a fundamental role since it
helps to reduce the risk of opportunistic behavior in the relationship
(Barney and Hansen, 1994).

Hence, in order to predict firms’ R&D governance decisions, we
consider both propositions based on TCT, together with insights from
the KBVF and the RV of the firm. In this regard, we argue that an
integrative model is more useful to address this issue, due to the
fact that basing inter-organizational decisions on transaction costs
alone could undermine the realization of collaborative benefits and
hence the transaction value of inter-firm collaborations (Dyer, 1997;
Madhok and Tallman, 1998). We believe that this consideration is
even more valuable in an innovative context, where the benefits from
inter-organizational collaboration can be a very important source
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of competitive advantage, since it fosters creativity and knowledge-
sharing.

The role of labor costs in governance choices within the
R&D process

When considering the most suitable mode of governance for an activ-
ity, besides the contractual costs that arise because of the nature of the
activity, the firm has to face hazards that originate directly from the
location of that activity within a specific political system (Henisz and
Williamson, 1999; Hill et al., 1990; Kobrin, 1987). Researchers exam-
ining international R&D are increasingly attuned to the importance of
host country institutions on MNC R&D location and investment deci-
sions (Patel and Vega, 1999; Pearce, 1999; Taggart, 1991), and have
attempted to demonstrate how such institutions may influence interna-
tional business entry decisions and outcomes (Delios and Henisz, 2000;
Henisz, 2000; Henisz and Williamson, 1999). As shown in previous
literature (Gatignon and Anderson, 1988; Henisz, 2000; Henisz and
Williamson, 1999) the contractual hazards originated from a trans-
action are not independent from the institutional environment that
surrounds the transaction. The state poses a threat to MNCs through
policy shifts in taxation or regulation, through outright or de facto
expropriation, or by permitting opportunistic exploitation of assets by
local firms (Doh et al., 2005). As a consequence, in order to mitigate
their exposure to these political risks, and depending on the significance
of these hazards in the host country, firms may alter their governance
choices depending on the place where the service is performed. Thus,
our starting point is that firms make their governance choices taking
into account both transaction and production costs:

� Transaction costs depend on hold-up and appropriability hazards
and vary internationally depending on the institutional environment
(patent protection rights, the efficiency of judicial systems and policy
instability, and so on).

� Production costs depend on scale and scope considerations and vary
internationally according to labor costs differences.

According to this, MNCs locate their production activities in those
countries in which the activity is performed at the lowest cost possi-
ble using the governance structure that also minimizes the production
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Contractual hazards:

- Appropriability hazards
- Hold-up hazards

Political hazards:

- Patent protection rights
- Efficiency of legal systems

- Political instability

Transaction Costs (TC)

Capital requirements

- Economies of scale and scope

Labor requirements

- Labor costs

Production Costs (PC)

PREFERRED
MODE OF

GOVERNANCE
FOR THE  R&D

SERVICE

Can comparative
advantages
be achieved

if performed abroad?

PC savings due to:

 - Wage differentials
- Economies of scale

 and scope differentials

Higher TC due to:

- Differences in institutional
 environments

Location preferred

- Service labor intensity

Figure 4.1. A model of R&D governance decision trade-offs.

costs (Buckley, 1988). The actual environment, where advances in IT
have reduced transaction costs across national borders together with
the emergence of a global market of qualified providers even in emerg-
ing countries, enhances MNCs to disperse their activities worldwide
in order to take advantage of comparative advantages. In relation
to R&D services, the recent development of specialized and quali-
fied providers in emerging countries implies that significant savings on
production costs can be achieved due to labor costs differentials. How-
ever, due to the tacit nature of innovation activities, and as per with
other high-value functions, locating these activities in these economies
with weaker institutional environments also entails high risks to the
firm which can ultimately lead to an erosion of the firm’s competitive
advantage. As a result, the governance of R&D services depends on
a series of trade-offs between labor costs and cross-country variations
in transaction costs associated with hold-up and appropriability haz-
ards. In this section, we analyze these trade-offs (see Figure 4.1). We
also assume, according to the KBVF, that when entering into a trans-
action with an external firm that requires the transfer of firm-specific
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knowledge, not only external transaction costs may be high, but also
external production costs, since there are important costs associated
with the codification and transfer of this knowledge.

The growing trend to locate several activities of the value chain in
emerging markets is explained by cross-industry differences in labor
costs (Swamidass and Kotabe, 1993). In fact, firms are increasingly
fragmenting their product development activities and they are increas-
ingly outsourcing some of these stages to external specialized providers
(UNCTAD, 2005), most of them located in emerging countries. Espe-
cially interesting is the growing outsourcing of R&D services which
we define as those services related to the design and development of
new or improved products and processes. Service production costs
are determined by a firm’s labor and capital requirements (Oster,
1999). Consequently, production costs differentials take into con-
sideration productivity differences that may arise due to the type of
technology or machinery used, wages, or the level of qualification
of the manpower. In this regard, we argue that the significance of
costs reductions that can be achieved through locating in low-wage
countries will be largely determined by the labor intensity of the ser-
vice considered. A service is considered to be labor intensive when
the cost of producing it is largely determined by wage costs. Hence,
the higher the labor intensity of the service, the larger the produc-
tion costs savings that can be achieved if performing the service in a
low-wage country. Thus, the service labor intensity will be the main
determinant of production costs and ultimately determine its preferred
location.2

However, whereas the decision to locate these services in emerg-
ing countries can be explained by low labor costs, transaction cost
variations across countries may change the optimal governance struc-
ture for these services due to differences in transaction costs associ-
ated with asset specificity and appropriability hazards. As previously
stated, governance decisions are not only about choosing the level
of ownership preferred over the service but also about its location,
which will ultimately determine the more efficient mode of gover-
nance for the service. Thus, because both decisions are interrelated,
when considering the mode of governance for a service, firms face
a wide set of alternatives such as: (1) perform it internally at home;
(2) perform it internally abroad within a foreign subsidiary; (3) out-
source it to a provider located at home; (4) outsource it to a provider
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Table 4.1 Contexts for governance choices for R&D services based on
transactional characteristics

Context 1 Context 2 Context 3

R&D service
requirements

Neither
firm-specific
knowledge
nor
transaction-
specific
investments
in physical
assets

Firm-specific
knowledge

Both
firm-specific
knowledge and
transaction-
specific
investments in
physical assets

Transaction-
specific
investments in
physical assets

Yes
Labor
intensive?

Labor considerations may influence country location choices as
well as organizational choice between in-house, alliance-based,
and contract

No

located abroad; or (5) other hybrid governance modes such as the
establishment of strategic alliances or the creation of a joint ven-
ture with a service provider. Herein, we argue that, when consider-
ing knowledge-intensive functions such as R&D characterized by high
levels of specificity, the governance mode preferred ultimately will be
determined by transaction-specific investments in physical assets, firm-
specific knowledge together with the institutional environment and
the labor intensity of the service. In the following paragraphs, we ana-
lyze the expected outcomes of governance choices according to these
attributes.

Note that given these different contexts (see Table 4.1), in order
to develop our theoretical predictions, we will assume that, as their
default option, MNCs in developed countries will always prefer to
perform R&D services either at home or in an OECD country. This
is because, due to bounded rationality (Simon, 1991) and ease of
coordination (Rangan, 2000), firms would prefer to look for loca-
tions with similar institutional environments where they incur lower
transaction costs compared to emerging countries where we expect
they will have to face higher political hazards and the information
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asymmetry will be higher. Therefore, we expect that, whatever the
level of ownership preferred over a given service – i.e., internal vs.
external modes – MNCs will consider as their first option to locate
them either at home or in an OECD country unless comparative
advantages can be achieved by locating somewhere else, i.e., emerging
countries.

Neither firm-specific knowledge nor transaction-specific
investments in physical assets are required

When asset specificity is low, internal production costs are higher than
external production costs (Besanko et al., 2002; Williamson, 1985).
As asset specificity falls, an outside supplier’s component approaches
a commodity product that can be sold to many other firms, giving it
a scale advantage over an internal supplier that does not enjoy such
benefits of specialization and scale. This is because, as the switching
costs also remain low, the firm does not face a small bargaining prob-
lem (Klein, 1996; Klein et al., 1978; Williamson, 1985). This means
that the firm will incur lower transaction costs when outsourcing this
kind of service to an external provider. It is expected that the pool of
global providers for this kind of standardized service will increase. An
example of this kind of R&D service would be those related to testing
and analysis. For this type of standardized services, firms can take full
advantage of the specialization advantages of an external supplier and
concentrate their development efforts on those activities at the core of
the firm’s competitive strategy.3 As a result, thanks to ITC advances,
the firms can access this global market and can choose world-class sup-
pliers. Therefore, international outsourcing allows for a wider search
and more competition among suppliers leading to higher levels of effi-
ciency (Quinn and Hilmer, 1994). In this line, Fawcett and Scully
(1998) stated that, by sourcing globally from the best suppliers avail-
able, firms can increase the value of the products that they produce
while simultaneously reducing the cost of the final delivered product.
In summary, these conditions make it easy for firms to switch trading
partners with little penalty, given that other providers offer virtually
identical products.

In addition, if the required knowledge to perform the service is not
firm-specific – that is to say, the knowledge is codified, and thus the
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firm does not have to provide specific personnel training to the service
supplier – then it will be easily transferable to a third party and con-
sequently its transferring costs will be low. Therefore, external out-
sourcing to a third party is also the most appropriate alternative from
the point of view of the KBVF. One reason why firms are increasingly
outsourcing some of the services of the R&D process is its growing
modularity (Fosfuri and Roca, 2002). In these cases, the process of
innovation is divided into independent activities in such a way that
several firms can participate in it without the need to work as a team
with any other firm or even without being aware of what the other
firms are doing. They just have to meet some general specifications in
their activities. Thus, because external production costs will be lower
than internal ones and the firm will not enjoy an advantage in the
internal transference of this knowledge, we expect this kind of R&D
service to be externalized through arm’s-length transactions.

As a consequence of both low contractual and political hazards asso-
ciated with the externalization of this kind of service, we expect firms to
outsource them to wherever there are providers with the qualifications
required to adequately perform it, independently of the labor intensity
of the service. However, although we expect that we may find this kind
of service outsourced to providers located worldwide, we expect that,
depending on the services’ labor intensity, firms will have more or fewer
incentives to outsource them in an emerging country. If the service is
not labor intensive, its production costs will be mainly determined by
its capital requirements. Consequently, the location of the service will
be determined by providers’ differentials in productivity due to their
investment in new technologies or scale of operation (in this case wage
differentials would be a minor determinant). As a result, this kind of
service is more likely to be outsourced either to domestic providers or
to providers located in other developed markets in the OECD, since it
is expected that providers at these locations will be more technologi-
cally advanced compared to those in emerging countries. Taking this
into account, we propose:

Proposition 1a. When providing the R&D service does not require either
firm-specific knowledge or investments in transaction-specific physical assets
and it is not labor intensive, then the service is expected to be outsourced
to either providers in the firm’s home country or providers in developed
markets (OECD).
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Consequently, on the other hand, the more labor intensive the ser-
vice the more incentives the firm will have to outsource it to a provider
in an emerging market. If the service’s labor intensity is high, exter-
nal production costs differentials will be largely determined by wage
differentials. That means that when considering this kind of R&D ser-
vice where no specific investments are required, the firm’s decision of
where to outsource them will be mainly determined by country wage
differentials, since the production costs savings due to lower wages are
supposed to be larger than the transaction costs the firm has to incur
due to differences in the institutional environments. Consequently, in
this case we propose that:

Proposition 1b. When providing the R&D service does not require either
firm-specific knowledge or investments in transaction-specific physical assets
and it is labor intensive, then the service is expected to be outsourced to
providers in emerging markets.

Firm-specific knowledge is required but transaction-specific
investments in physical assets are not

According to the KBVF, considering that the firm’s know-how is mate-
rialized in its organizational routines (Nelson and Winter, 1982), that
the knowledge is usually of a tacit nature, and that it differs from
one firm to another (routines are firm-specific), we will assume that if
a service to be performed requires firm-specific knowledge, then that
service will always be internalized. This is due to the firm’s efficiency
relative to markets in transferring this kind of knowledge. Firm-specific
knowledge is embedded in the organizational routines of the firm and
is thus difficult to isolate and transfer to external parties. As pointed
out by Cantwell (1991), each time a knowledge-based capability is
transferred to an external firm, it loses part of its value as the external
firm cannot replicate the original capability easily and perfectly. In
summary, KBVF arguments imply that whenever an activity to be per-
formed requires firm-specific knowledge, the internal production costs
are expected to be lower than the external production costs because
the firm is more efficient at transferring this kind of knowledge than a
third party. As a consequence, there would be no reason to externalize
this kind of service.

Furthermore, from the point of view of the TCT the same conclusion
is reached, although with a different argument. TCT argues that
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knowledge that is firm-specific, and that is uncodified, is more dif-
ficult to protect, as it becomes trickier to effectively define property
rights over it (Pisano, 1989). As a consequence, this difficulty puts the
firm at risk of so-called appropriability hazards (Kogut, 1988; Oxley,
1997).4 An example of this kind of knowledge-based service would be,
for instance, those involved during the idea generation stage within the
innovation process. In this regard, organizational members who begin
working together with internally generated ideas from an early stage
in the innovation process are shown to associate more strongly with
the project and have greater commitment to its successful completion,
thus being more effective and more capable of creating a competitive
advantage (Kessler et al., 2000). This would especially be the case if the
knowledge associated with the idea is mostly tacit, complex, and sys-
temic by nature (Chesbrough and Teece, 1996). However, the kind of
services to be internalized would depend on what the firm’s core com-
petence is. Thus, if a particular firm has a competitive advantage over
rivals thanks to its more effective designing capabilities, it is assumed
that these designing services will never be outsourced. This means that,
considering this kind of service, the MNC decision of where to perform
them within the company will be determined by subsidiaries or units’
differentials in productivity due to the level of technology investment
or scale of operation, or their access to unique resources or networks.
Consequently:

Proposition 2a. When providing the R&D service does require firm-specific
knowledge but does not require investments in transaction-specific physical
assets and the service is not labor intensive, then the service is expected to
be performed either in the firm’s subsidiaries in the firm’s home country or
the firm’s foreign subsidiaries in developed markets (OECD).

Note that, because we are developing our model following the
rationale of minimization of both transaction and production costs,
the requirement of other specific investments would not change our
prediction as these investments would increase both external produc-
tion and transaction costs. This is because, as already stated, and
according to KBVF, when entering into a transaction with an exter-
nal firm that requires the transfer of firm-specific knowledge, not only
external transaction costs may be high, but also external production
costs, as there are important expenses associated with the codification
and transfer of this knowledge. Thus, while firm-specific knowledge
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requirements may pose an obstacle to externalization, investments in
transaction-specific physical assets may not necessarily be the case.

Once again, we will consider the scenario where this R&D service
is labor intensive. If the service’s labor intensity is high, so labor costs
represent a major part of the service total production costs, thus the
service production costs will be largely determined by labor costs. This
implies that the firm will have strong incentives to provide this kind of
service in a low-wage country. However, when considering the most
suitable mode of governance besides the contractual costs that arise
because of the nature of the service considered, the firm has to face
hazards that originate directly from the location of that activity within
a specific political system (Henisz and Williamson, 1999; Hill et al.,
1990; Kobrin, 1987). As a result, on the one hand, the firm will have
a strong incentive to locate in an emerging country because of the
potential internal production costs savings that it can achieve due to
wage differentials. But, on the other hand, locating in an emerging
country implies that the firm will be exposed to a risky institutional
environment. However, this weaker institutional environment will not
be damaging for the firm so far as the service is performed within a
firm’s wholly owned subsidiary.5 Therefore, we expect that:

Proposition 2b. When providing the R&D service does require firm-specific
knowledge but does not require investments in transaction-specific physical
assets and the service is labor intensive, then the service is expected to be
performed through a firm’s foreign subsidiary in an emerging country.

Transaction-specific investments in physical assets are required
but firm-specific knowledge is not

As stated earlier, KBVF firms are social communities that serve as
a more efficient mechanism for the transference of knowledge that
is specific to the firm compared to markets (Kogut and Zander,
1993). As a result, whenever providing the service does not require
firm-specific knowledge, then the external production costs are
expected to be lower than the firm’s production costs because the firm
will not enjoy an advantage over a third party in transferring this kind
of codified knowledge. When externalizing this kind of service, the
firm can benefit from the external provider specialization and, at the
same time, the transferring costs of the knowledge required to perform
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the service are supposed to be low because the knowledge is going to
be easily transferable to a third party. Then, if vertical integration is
not efficient, an alternative is the market or contract.

As stated before, from the point of view of TCT, an explanation for
why market transactions are not chosen rests on potential exploitation
of one party when assets are dedicated to the relationship and there
is uncertainty over redress. As a result, in the case considered that the
R&D service requires investments in firm-specific physical assets, and
these investments are usually costly and risky for the investors, we can
leave aside integration as economically infeasible and market transac-
tions as too fraught with opportunistic risk, so the comparison will
be between a joint venture and a long-term contract (Kogut, 1988;
Williamson, 1975). This is because, in this situation, it is expected
that the firm will face several difficulties in finding a provider willing
to make those investments because it posits what in TCT is called
the small number bargaining problem, which occurs when one of the
contracting parties has invested in assets that are costly to transfer to
alternative uses, i.e., firm-specific assets, making the investor vulnera-
ble to opportunistic re-contracting (Klein, 1996; Klein et al., 1978). So,
one efficient mechanism to solve these problems and reduce the risk of
opportunism is to establish a long-term agreement with the provider.
This long-term contract will serve as a safeguard mechanism from the
risk of opportunistic behavior of both parties. This is because, should
one party behave opportunistically, the loss of business or future
rents deriving from terminating a long-term contract will be greater
(Klein, 1996).

Thus, with repeated transactions in a stable environment, one can
expect on the one hand contracts to become self-enforcing because of
reputation effects, and on the other hand, hold-up and moral-hazard
problems to be attenuated by the evolution of norms of reciprocity
and cooperation (Axelrod, 1984; Sugden, 1986). An example of this
kind of agreement would be the joint development agreement between
Genentech, the largest biotechnology company in the world, and Alk-
ermes, Inc., a small firm specialized in sophisticated drug delivery
technology. Through this agreement, Alkermes was required to make
substantial investments in adapting its technology – the drug delivery
technology in which it was specialized, called microencapsulation – to
Genentech’s successful therapeutic product, a genetically engineered
form of the naturally occurring protein called human growth hormone
(HGH) (Merges, 1999).6 The development of this HGH is an example
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of R&D activity which requires transaction-specific physical invest-
ments from the part of Alkermes, but at the same time does not require
the transfer of firm-specific knowledge on the part of Genentech. This
is because the knowledge required to develop the HGH was patented.
Through this joint R&D agreement, Genentech allowed Alkermes to
exploit the HGH microencapsulation patent, which means that the
knowledge being transferred is codificable and thus easy to protect.
Therefore, as a result:

Proposition 3a. When providing the R&D service does not require firm-
specific knowledge but does require investments in transaction-specific phys-
ical assets and is not labor intensive, then the service is expected to be out-
sourced through long-term contracts to either providers in the firm’s home
country or providers in developed markets (OECD).

From a knowledge perspective, it can be argued that the establish-
ment of a long-term contract with a provider, while acting as a pro-
tection to the opportunism of the other party, will also increase the
willingness of both parties to cooperate and to improve and continue
their agreement, thus enhancing organizational learning and firms’
productivity.

However, if we now consider the scenario where this R&D service is
also labor intensive, we expect that the preferred mode of governance
for this service may change. As stated before, if the service’s labor
intensity is high, significant production costs savings can be obtained
if the service is provided in low-wage countries. However, if the ser-
vice requires transaction-specific investments in physical assets, then
the transaction costs the firm would have to incur when outsourcing
to an external provider would be too high because of the uncertainty
and risk associated with emerging markets. This is due to the fact that
the policy instability that usually exists in these countries may provide
a loophole for the local service provider to behave opportunistically,
due to the restricted capacity of the foreign firm to enforce its rights
(Henisz, 2000). In this regard, TC theorists argue that joint ventures
have two properties that are particularly distinctive when compared
to long-term contracts: joint ownership and control rights, and the
mutual commitment of resources. As a result, the situational charac-
teristics best suited for a joint venture are high levels of uncertainty over
specifying and monitoring performance, in addition to a high degree of
asset specificity. This is because a joint venture addresses these issues by
creating a superior monitoring mechanism and alignment of incentives
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to reveal information, share technologies, and guarantee performance
(Kogut, 1988).

In fact, one way to achieve this alignment is the development of rules
of sharing costs and/or profits and the mutual investment in dedicated
assets, i.e. assets which are specialized to purchases or sales from a
specific firm. In summary, as stated by Kogut (1988: 321) “the critical
dimension of a joint venture is its resolution of high levels of uncer-
tainty over the behavior of the contracting parties when assets of one
or both parties are specialized to the transaction and the hazards of
joint cooperation are outweighed by the higher production or acqui-
sition costs of 100 percent ownership.” Taking this into account, in
this transactional situation we expect that the firm will prefer a joint
venture to a long-term contract. The reason for this would be that the
uncertainty it will face due to institutional differences with providers in
emerging markets (i.e., economic or political instability, cultural and
social differences) will be too high to be efficiently managed through a
long-term contract. This is because a joint venture often serves the pur-
pose of assigning management tasks to local partners who are better
able to manage the local labor force and relationships with suppliers,
buyers, and governments (Franko, 1971; Stopford and Wells, 1972).
Thus, a joint venture, compared to other modes of governance, helps
to resolve the foreign partner’s problems ensuing from cultural fac-
tors, though at the cost of sharing control and ownership (Kogut and
Singh, 1988). Then, in summary, if the service requires investing in
transaction-specific physical assets and the firm wants to benefit from
wage differentials then the service is expected to be governed through
the creation of a joint venture with a local provider. A joint venture
will then act as a protection from opportunistic behavior on the part
of the other party. Taking this into account, we propose that:

Proposition 3b. When providing the R&D service does not require firm-
specific knowledge but does require investments in transaction-specific phys-
ical assets and is labor intensive, then the service is expected to be governed
through the creation of a joint venture with a local provider in emerging
markets.

It is interesting to note that the creation of a joint venture can be
expected as the preferred option within this transactional situation
from other theoretical perspectives. From a knowledge perspective,
a joint venture can be a way to access local knowledge and access
new markets, thus improving the firm’s competitive position vis-à-vis
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rivals. For example, following Nelson and Winter (1982) a firm may
decide to joint venture in order to retain the capability (or what they
call “remember-by-doing”) of organizing a particular activity while
benefiting from the superior production techniques of a partner. From
a relational view, the firms’ ultimate objective in the make or buy deci-
sions will be determined by maximization of total value, not just costs
minimization. Therefore, it is considered that the benefits stemming
from inter-firm collaboration are not only those resulting from ex ante
resources complementarities but also those that can be obtained ex
post due to the realization of relation-specific investment (Dyer and
Singh, 1998) and through inter-organizational learning, which may
help both parties to improve their competencies. As a result, from
this perspective, a hybrid mode of governance such as a joint venture
to provide a service that requires firm-specific investments and where
there is mutual trust between parties, apart from enhancing productiv-
ity, may be a source of new knowledge for the firm, and an opportunity
to learn from the local market the firm may be unaware of. This way,
when considering R&D services, strategic partnerships, such as joint
ventures, may be seen as an efficient way to access complementary
assets.

For instance, the Japanese firms NEC Corporation and Fuji Heavy
Industries created, in 2002, a joint venture called NEC Lamilion
Energy with the objective of developing and manufacturing high-
performance batteries for environmentally friendly automobiles. The
aim of this venture was to combine NEC’s expertise in lithium-ion cell
technology with Fuji’s battery pack technology to create rechargeable
batteries for the automobiles (Schilling, 2005). So, as argued by Teece
(1992: 20), strategic alliances may provide an attractive organizational
form where the environment is characterized by rapid innovation and
geographical dispersion in the sources of know-how as they enable
firms to explore new technological developments more rapidly than
would be possible independently.

Thus, our prediction model of modes of governance for R&D ser-
vices based on the role of specificity and the labor intensity of the
service considered can be illustrated as the following Table 4.2.

Discussion and conclusion

In this chapter, we have proposed a model for predicting the pre-
ferred mode of governance for a particular R&D service within the
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Table 4.2 Integrative framework of preferred modes of governance for
R&D services based on transactional characteristics

Context 1 Context 2 Context 3

R&D service
requirements

Neither
firm-specific
knowledge
nor
transaction-
specific
investments
in physical
assets

Firm-specific
knowledge

Both
firm-specific
knowledge and
transaction-
specific
investments in
physical assets

Transaction-
specific
investments in
physical assets

Yes

Outsourcing
to a provider
in emerging
country

In-house at firm’s foreign
subsidiary in emerging country

Joint venture
with provider
in emerging
country

No

Outsourcing
to a provider
in domestic
country or
OECD
country

In-house at firm’s subsidiary in
home country or OECD country

Long-term
outsourcing
agreement
with provider
in domestic or
OECD country

Labor
intensive?

firm innovation process. Our model highlights the influence of what
we consider are the main drivers of this choice: on the one hand, the
needs of firm-specific knowledge and transaction-specific investments
in physical assets and, on the other hand, the labor intensity of the ser-
vice. While we believe that these are the main factors conditioning the
preferred governance form, there are other variables that may moder-
ate the predicted influence of the aforementioned factors. Although for
the sake of briefness not all of them can be studied, here we identify two
critical dimensions that can be analyzed in order to incorporate other
factors in our model. These two dimensions are: the firm’s tolerance to
strategic alliances and the impact of the easiness of coordination and
control. Thus, we herein analyze two factors that can exemplify these
two dimensions: (i) the exploration/exploitation balance, and (ii) the
use of ITC advances.

As different motivations for going abroad require different strate-
gies, the mode of governance preferred for a R&D service may vary
depending on the firm’s motivation to locate it in a particular location
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(Nachum and Zaheer, 2005). While firms’ motivations to invest abroad
have been traditionally based on the intention of firms to exploit their
firm-specific advantages abroad (Hymer, 1960), the search for know-
ledge is now recognized as a major driver of foreign direct investment
especially in high-technology industries (Chung and Alcacer, 2002;
Kuemmerle, 1999; Wesson, 2004). Thus, knowledge-seeking invest-
ment is driven by firms’ needs to access complementary resources,
notably various kinds of knowledge, in order to upgrade their own
capabilities or to develop new advantages.

The globalization of markets, the location of specialized scientific
and technological knowledge in limited regions (Almeida and Kogut,
1999; Rosenkopf and Almeida, 2001), together with the dynamism
of markets, are driving companies to continually relocate their R&D
activities worldwide to remain competitive. Hence, in order to main-
tain their competitive advantage, firms can no longer rely only on
internal sources of innovation, but also on external ones. This need
for external resources increases a firm’s tolerance for strategic alliances
(Madhok, 1995, 1997). As a result, for some R&D services that
are expected to be internalized because they require investments in
transaction-specific assets, the firm may find instead a hybrid mode
of governance or a strategic partnership with a local provider to be
a preferred option. Joint venturing with local providers or establish-
ing long-term agreements with them may allow firms to access local
specialized knowledge and benefit from knowledge spillovers and col-
lective learning (Scott, 1998) that could not otherwise be obtained.
For instance, from a dynamic point of view, it can be expected that
as a result of continuous externalization of specific R&D services by
MNCs to limited regions – even to emerging countries – some of
these regions will be able to upgrade their capabilities. Thus, in the
near future, MNCs may not be attracted to the prospect of locat-
ing some of their R&D services in emerging countries, not only
because of lower labor costs but also because of their skilled labor
force.

In fact, for instance, Bombay, Bangalore, and Delhi within India
have quickly emerged as the key locations for software development.
Apart from the lower development costs obtained by exploiting wage
differentials, the primary locational advantages of these cities com-
prise infrastructure, including transportation and telecommunications
infrastructure, and access to a skilled pool of labor. Thus, when firms’
investment motivations are knowledge-seeking the potential mutual
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benefits of inter-firm collaboration may outweigh the transactional
costs the firms have to incur to protect against opportunism. Note that
one important limitation of our model is the assumption that emerging
countries are always associated with low wages and with less techno-
logically developed providers, which may not always be the case. In
fact, the development of centers of excellence worldwide, including
emerging countries, implies that in some cases locating in emerging
countries may be driven not only by lower wages but also by access to
specialized knowledge or technology.

Another factor that can be incorporated in our model is ITC
advances and investments. Technological advances reduce the cost
of distance, provide new ways to create value, and may change the
motivations of cross-border activities (Nachum and Zaheer, 2005). IT
reduces both control and coordination costs over distance and thus
opens up a range of new possibilities for interaction over distance,
both between MNCs and the market, and between subsidiaries of
the same MNC (Christensen et al., 1998; Sampler, 1998). IT advances
reduce the cost of transferring knowledge both within the firm and with
external parties as they facilitate the transmission and codification of
knowledge. As a result, firm-specific knowledge that was previously
difficult to transfer to third parties without losing value, with the use
of new ITs, part of this knowledge may be codified, standardized, and
digitized.

Therefore, IT advances reduce the specificity of firms’ knowledge
and R&D services that were previously internalized because they were
costly to transfer to third parties may now be externalized (Afuah,
2003). Furthermore, IT advances reduce firms’ searching costs thus
reducing the small-number bargaining problem considered by trans-
action costs theorists. For instance, with the emergence and diffu-
sion of the Internet, firms have access to providers that are located
worldwide facilitating access to best-in-world providers and simulta-
neously providers also have access to potential customers so reducing
the room for opportunism if investing in firm-specific assets (Afuah,
2003). Consequently, IT advances allow for services that were previ-
ously internalized because they implied high levels of specificity to be
now externalized.

In summary, this chapter argues that, whereas the location of R&D
services in emerging countries can be explained by low labor costs,
transaction cost variations across countries may change the optimal
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governance structure for these services due to differences in trans-
action costs associated with hold-up and appropriability hazards. If
the transaction of this service requires investments in transaction-
specific physical assets, choosing a location in an emerging coun-
try with a weak institutional environment will increase transaction
costs. If the transaction requires the transfer of firm-specific knowl-
edge, the location of the activity would not change the optimal gov-
ernance structure, as internal organization is always the preferred
mode because internal production costs are lower (due to the diffi-
culties in transferring firm-specific knowledge outside the organiza-
tion) and external transaction costs are higher. Finally, moving over-
seas might reduce the possibility of relying on trust as a governance
mechanism, not only because of changes in the institutional environ-
ment, but also due to the lack of previous relationships with local
firms. Within our model, the effect of both knowledge-seeking moti-
vations and IT advances on R&D boundary decisions has also been
highlighted.

Notes

1 We gratefully acknowledge the financial support of the Ministerio de Edu-
cación y Ciencia and FEDER (project ref. SEJ2007–67329). One prelimi-
nary version of this work has been previously published as Working Paper
no. 345 within the collections of working documents of the Fundación de
las Cajas de Ahorros (FUNCAS).

2 Note that in order to develop our theoretical model the level of qualifi-
cation of the manpower is not going to influence the firms’ decision of
where to locate their R&D services as we are assuming that all of the
potential providers that may be available to the firm have the qualifica-
tion required to perform them. The level of qualification of the manpower
will be considered then as constant.

3 In fact, in a recent survey we carried out among an international sample
of high-tech firms, we found that R&D services related to testing and
analysis were the most widely outsourced within their innovation pro-
cess (A. Martinez-Noya and E. Garcia-Canal [2009] “Distinctive features
of R&D outsourcing practices by technology-intensive firms,” Working
Paper).

4 Obviously, in these cases the transfer of knowledge that is firm-specific
would entail some kind of intangible transaction-specific investments
such as human-specific training on the side of the supplier. However,
even though there can be some hold-up problems arising from these
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investments, the real threat for these transactions are those related to
appropriability concerns.

5 Note that in this chapter, in order to develop our theoretical framework,
we are considering MNCs to be decision-makers. Thus, we are mak-
ing the assumption that MNCs will be experienced enough to deal with
these differences in the institutional environments effectively, while taking
advantage of wage differentials. In this regard, it is interesting to note that,
for those firms of smaller size or those with less or no international expe-
rience this last proposition, 2b, may not hold (Cantwell, 1989; Hymer,
1960). On the one hand, and in relation to the level of internal demand
for the R&D service considered, smaller firms may not be able to achieve
enough demand to justify the establishment of a foreign subsidiary to per-
form these services. And, on the other hand, firms lacking international
experience may find entering emerging markets through the establishment
of a subsidiary too risky.

6 Merges 1999. “Intellectual property rights, input markets, and the value
of intangible assets,” Draft: www.law.berkeley.edu/institutes/bclt/pubs/
merges/iprights.pdf.
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