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Knowledge resource
exchange in
strategic alliances

Strategic alliances are no longer a strategic
option but a necessity in many markets and
industries. Dynamic markets for both end
products and technologies, coupled with the
increasing costs of doing business, have resulted
in a significant increase in the use of alliances.
Yet, managers are finding it increasingly difficult
to capture value from alliances. In this paper, we
present a model that describes the knowledge
resource exchange between alliance partners.
This model focuses on the different dimensions
of knowledge resources (tacitness, specificity,
and complexity) and their associated value
implications, as well as the different roles of the
partner based on its position within an industry
network (complementor, competitor, supplier,
customer, or other). We also argue that in order
to capture and internalize knowledge obtained
through an alliance, a firm must have an alliance
learning capability. We illustrate the use of this
model in the computer industry by analyzing the
publicly announced alliances of Dell Computer
Corporation and Sun Microsystems, Inc. By
applying our resource exchange model, we were
able to analyze the alliance strategy for each firm
and to understand the alignment between the
announced business strategy and alliance
strategy for each firm. The findings suggest that
what is important is not necessarily a particular
alliance strategy, but rather an alignment
between alliance strategy and business strategy.

lliances between organizations have become an

increasingly important aspect of strategic man-
agement and are playing a major role in the transfer
and management of knowledge resources. Whereas
most of the literature on knowledge management
has focused on the creation, acquisition, transfer, and
value creation associated with knowledge within an
organization, comparatively little work has been done
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to understand the management of knowledge across
organizations.

The alliance, in its various forms, continues to be a
popular means of conducting business. The number
of U.S. alliances has grown by more than 25 percent
annually for the past five years.! While alliance use
is appearing across many industries, the spread of
alliances seems especially prevalent in the high-tech-
nology industries, where both the number of alliances
and the average value per alliance has been increas-
ing steadily.” These alliances tend to focus on the
transfer of knowledge and technology in industries
characterized by rapid change in both structure and
competitive dynamics. Indeed, an emerging manage-
ment view is that firms no longer can develop, man-
ufacture, and market products on their own, and al-
liances are a means to gain access to complementary
resources and capabilities they lack. Hagedoorn®
found that technology complementarity, innovation
time-span reduction, market access, and market
structure influence are the most mentioned motives
behind technology alliances. Other motives behind
alliance formation in volatile, high-tech industries
include: the immense costs of developing the tech-
nology, uncertainty in terms of emerging technol-
ogies, the convergence of several industry segments,
and a “follow the herd” mentality. Although there
seems to be an increase in the number of alliances
formed, at the same time, there is also evidence that
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strategic alliances are underperforming. Success
rates of less than 50 percent have often been cited
in the literature.*’

Recent research has indicated that alliances can be
viewed as mechanisms to acquire know-how and to
learn from other firms.®® Henderson and Subra-
mani,’ for example, propose a topology of alliance
types that emphasizes differences in the role of
knowledge. The types of knowledge resources ex-
changed in alliances can range from intangible, tacit
resources such as employee expertise or company
brand name, to tangible, physical resources such as
equipment, components, or products. The manage-
ment and implications for value creation, we argue,
are dependent on the nature of the knowledge re-
source exchange between alliance partners.

One critical aspect of the knowledge exchange be-
tween partners is the position or role of the partner
relative to a firm (which we refer to as focal firm
throughout the paper) within an industry. Alliance
partners can be suppliers, customers, complemen-
tors, competitors, or others (i.e., a partner outside
the industry). Brandenburger and Nalebuff'” use the
term co-opetition to describe the multiple roles of a
partner, and how a partner may simultaneously be
both a competitor and complementor to a firm. In
fact, this seems to be occurring with respect to al-
liance formations in practice: over 50 percent of or-
ganizations surveyed today admit they are partner-
ing with competitors.! If we extend the notion of
partner role to alliance formations, we can investi-
gate why firms form alliances with their competitors,
complementors, suppliers, and customers. In partic-
ular, we seek to understand the implications of these
alternative roles on the knowledge exchange between
partners.

Therefore, both the nature of the knowledge re-
source exchange and the role of the partner raise
strategic and management questions such as:

¢ Is there the potential for more value creation in
alliances characterized by the exchange of tacit,
specialized resources versus explicit, nonspecial-
ized resources?

* How do firms with differences in business strategy
differ with respect to their alliance strategy?

* What are the implications for alliance management
based on the role of the partner in an industry value
network (e.g., alliances with competitors versus al-
liances with complementors)?
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In this paper, we provide a conceptual model, the
Partner Resource Exchange Model, to help the man-
ager answer the above questions. The model ad-
dresses the nature of the knowledge resource ex-
change based on three critical dimensions of
knowledge (tacitness, specificity, and complexity), as
well as the role of the partner in an industry context
(complementor, competitor, supplier, customer, and
other). To illustrate the use of the model, we ana-
lyze alliance announcements from two major com-
puter hardware firms, Sun Microsystems, Inc. and
Dell Computer Corporation, from 1990 to 1998. We
also seek to understand the alignment between the
announced business strategy and the alliance strat-
egy for each firm. The alliance examples included in
the paper are for example purposes only and may
not represent the companies’ current business strat-
egies—since these companies may have moved away
from the alliances used in the examples.

The Partner Resource Exchange Model

The issue of value creation through alliance struc-
tures has received significant attention over the years.
One perspective that addresses this value question
is called the relational view of the firm.'™> The re-
lational view of the firm argues that a firm’s critical
resources may extend beyond its boundaries, and that
firms that combine resources in unique ways with al-
liance partners may realize a competitive advantage
over competing firms. The firm’s network of alliance
partners is the important unit of analysis, and net-
work positioning is the key performance issue. A
strong network position provides the firm with com-
petitive advantage. The relational view differs from
the more traditional perspectives of the firm, such
as the resource-based view of the firm'* and ca-
pabilities view of the firm,'®'” which describe com-
petitive advantage as an outcome of resources and
capabilities residing within the firm.

Dyer and Singh'' also argue that the exchange of
knowledge resources provides value to the alliance
partners. Substantial knowledge exchange results in
joint learning, and the integration of complemen-
tary resources results in the joint creation of new
products, technologies, and services.

If the resources exchanged in an alliance are the
source of value and competitive advantage, then what
aspects of these resources are critical? We identify
three dimensions of knowledge resources that are
critical to the knowledge exchange between alliance
partners: tacitness, specificity, and complexity. These
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Figure 1

Partner Resource Exchange Model (PREM): Four quadrants of value creation
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three dimensions make it difficult to imitate a re-
source, and thus provide a source of both value cre-
ation and competitive advantage.'"'® They are rep-
resented in the Partner Resource Exchange Model
(PREM) shown in Figure 1.

The model. Figure 1 describes a two-partner resource
exchange in which the resources each partner con-
tributes can be measured against the dimensions of
tacitness, specificity, and complexity. We define a
variable that reflects the degree to which a given part-
ner contributes tacit, specific, and complex knowl-
edge resources to the alliance. Thus, a high value of
P1R s would indicate Partner 1 contributed highly
tacit, highly specific, and highly complex knowledge
resources to the alliance. This could be accomplished,
for example, by Partner 1 providing on-site, expe-
rienced engineers to the alliance. Alliance value
creation, Y, is a function of both the main effects of
each partner’s resource contribution, P1R ;s and
P2R 15, as well as the interaction between the two,
PIR = P2R.

Y = f(PIR;sc, P2R;g., PIR*P2R)

As shown in Figure 1, the nature of knowledge re-
source exchange and the anticipated value varies sig-
nificantly as one moves from alliances characterized
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by the lower-left quadrant to ones reflecting ex-
changes in the upper-right quadrant.

Resource dimension 1: Explicit = tacit. Explicit re-
sources are resources that are codified and transfer-
able in a formal, systemic language. It is knowledge
that can be found in contracts, manuals, databases,
licenses, or embedded in products. Tacit resources
are those resources made up of knowledge that has
a personal quality, making it difficult to formalize
and communicate. " Tacit resources can reside in in-
dividuals, such as employees with expertise and
know-how resulting from years of on-the-job expe-
rience, as well as in organizations, such as those with
an established brand name and company culture.
Tacit resources therefore by definition are more stra-
tegic than explicit resources, because they are more
difficult to transfer and imitate.

On 9/18/97, Compaq Computer Corp. and Intel
Corp. entered into a strategic alliance to develop 100-
megabit ethernet equipment. Under the terms of the
agreement, Compagq and Intel shared engineers and
marketing resources in the development of the eth-
ernet network equipment. [SDC database, > 9/18/97]

In the above example, both partners provide employ-
ees—highly tacit resources—to develop ethernet
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equipment. Most likely, these engineers will draw
on their past experiences in product development
projects to assist them in this alliance. Since this al-
liance involves tacit resources (engineering know-
how), it will be difficult to imitate and therefore pro-
vides both Compaq Computer Corporation and Intel
Corporation with a distinct advantage.

Resource dimension 2: Low specificity = high spec-
ificity. Resource specificity involves investments in
durable, specialized resources that cannot be rede-
ployed from existing uses and users except at a sig-
nificant loss of productive value. Therefore, speci-
ficity refers to the condition that a resource is
specialized to the needs of a specific transaction, ei-
ther within a firm or between the firm and its ex-
ternal partners.” There has been evidence that re-
source specificity in an alliance leads to higher
performance.*

Gold Disk Inc. granted Compaq Computer Corp.
a non-exclusive license to market its Astound CSE
software. Under the terms of the agreement, Com-
paq would market the multimedia presentation soft-
ware called Astound CSE with Compagq’s newest line
of Presario multimedia. [SDC database, 4/3/95]

Accounting software developer State Of The Art Inc.
Wednesday announced that it has finalized a dis-
tribution agreement with Apple Computer Inc., mak-
ing the StarCore division of Apple the exclusive dis-
tributor of Expense It!, the business expense reporting
software developed specifically for the Newton by
State Of The Art. Under the agreement, Apple and
its subsidiaries will license, market and resell the Ex-
pense 1t! software worldwide. [Business Wire,
9/29/93]

In the first alliance, there is low specificity since it
involves a nonexclusive license. Therefore, another
computer maker could market and bundle Gold
Disk, Inc.’s software with its computers, as Compaq
is doing now. This may result in low competitive ad-
vantage for Compagq if it fails to distinguish its prod-
uct from the competition. The second alliance im-
plies high specificity since the business software is
being designed specifically for the Apple Newton
platform. Therefore, this alliance has the greater po-
tential for competitive advantage.

Resource dimension 3: Low complexity = high com-
plexity. In the context of alliances, complexity refers
to the degree of partner interdependence associated
with alliance activities. Thompson? distinguishes be-
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tween pooled, sequential, and reciprocal interdepen-
dence. Pooled interdependence exists in alliances
when partners pool their resources to achieve a
shared strategic goal. Usually, these alliances achieve
economies of scale and scope by sharing high, fixed
costs, or substituting existing resources with more
efficient partner resources. Sequential interdepen-
dence indicates that the activities of each partner are
distinct and linear so that the activities of one part-
ner precede those of another. The objective in these
alliances is to gain access to certain knowledge re-
sources, such as market knowledge through a mar-
keting agreement or technology knowledge through
a licensing agreement. However, with both pooled
and sequential alliances, the emphasis is on resource
access/substitution and not on internalization or
learning.

The highest degree of interdependence, or complex-
ity, occurs with reciprocal interdependence when
partners come together to exchange resources with
each other simultaneously. These alliances involve
a high degree of integration and coordination of each
other’s knowledge resources (e.g., research and de-
velopment agreement), and offer the greatest oppor-
tunity to learn. From a relational-view perspective,
complexity adds value in an alliance, because in-
creased interdependence results in a unique com-
bination of resources that is difficult to imitate.

Citrix Systems, Inc. (Nasdaq: CTXS) today an-
nounced a definitive licensing agreement with
Hewlett-Packard for Citrix’s Independent Comput-
ing Architecture (ICA), an emerging industry stan-
dard for thin-client/server computing. [Business
Wire, 11/4/97]

Hitachi and Hewlett-Packard will jointly develop and
manufacture an advanced model of HP’s Precision
Architecture RISC MPU. [SDC database, 6/13/90]

The first alliance involves a basic exchange agree-
ment in which Hewlett-Packard Company receives
licensed technology from Citrix Systems, Inc. There
is most likely low interdependence and thus low com-
plexity, because it involves a sequential exchange of
resources. The second alliance has higher complex-
ity, because both partners are involved in joint de-
velopment and manufacturing, or reciprocal inter-
dependence. This alliance will be difficult for other
firms to imitate.

PREM: Four quadrants of value creation. So far, we
have defined three dimensions of knowledge ex-
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change and have provided an example from the al-
liance literature. What is perhaps most significant is
the interaction of each partner’s resource contribu-
tions. In general, we argue that the potential for high-
est value creation and competitive advantage is
achieved when both partners contribute strategic re-
sources (i.e., those high on tacitness, specificity, and
complexity dimensions) to the alliance, correspond-
ing to the upper-right quadrant. Although all quad-
rants provide value, it is for different purposes.
Therefore, relationships can be designed to deliver
different levels of value based on strategic intent.

In the lower-left quadrant, where both partners con-
tribute resources that are low on the tacitness, spec-
ificity, and complexity dimensions, emphasis is on
improving operations, resulting in efficiency, risk re-
duction, and cost reduction. The purpose of these
“operations-based” alliances is to interlink the two
partners for better integration (e.g., firms align with
their suppliers to achieve just-in-time deliveries, to
improve the quality of materials and components and
to reduce costs). An example of an operations-based
alliance may be a manufacturing agreement. Since
no one company may have enough market demand
to build a plant of large capacity, it may make more
sense to have a joint manufacturing alliance to im-
prove scale costs. For example, in the semiconduc-
tor industry, with fabrication plants costing more
than $1 billion, we are seeing more and more “fab-
less” (without fabrication facility) semiconductor
firms forming manufacturing alliances with compa-
nies with excess capacity.

In the upper-left and lower-right quadrants of the
diagram, one partner of the alliance provides a stra-
tegic resource while the other partner provides a low-
level resource. An example includes a marketing
agreement in which one partner provides customer
knowledge, market access, or a brand name (each
scoring high on the tacitness dimension), while the
other partner provides the product to market (low
on the tacitness dimension). Another common oc-
currence is a technology licensing agreement, with
one partner paying royalties to gain access to the
other partner’s technology. Often, low complexity
and specificity characterize these alliances. No new
products or technologies are developed between
partners, and there is very little joint effort or inte-
gration. The technology that is exchanged is usually
in codified form. The tacit knowledge that is pro-
vided by one partner is often not shared, and very
little learning takes place between partners.
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In the upper-right quadrant, both partners provide
strategic resources that are high on the tacitness,
specificity, and complexity dimensions. As a result,
the value created often results in strategic or highly
differentiated capabilities. These alliances often in-
volve partners that integrate their tacit knowledge
tojointly develop new products or technologies. The
resources that are exchanged are often customized
to the relationship, and both partners usually have
exclusive use of the technologies and products re-
sulting from the alliance. The knowledge shared be-
tween partners is often tacit and integrated across
several functions, and partner learning may be a ma-
jor objective of each partner. Often, the partners may
be from two different industries, and they combine
resources in order to develop an emerging product
market. In the next section, we use the PREM to ex-
plore alliance patterns in an industry setting.

PREM and the industry value network. Another crit-
ical aspect of the relational view of the firm is the
positioning of the alliance partners within a network
structure. We use Brandenburger and Nalebuff’s'®
model of an industry value network, which describes
a firm’s network position as its role relative to a fo-
cal firm in the industry. The role of the partner can
take several forms, such as supplier, customer,
complementor, competitor, and other (i.e., outside
the industry). Brandenburger and Nalebuff'” use the
term co-opetition to describe the multiple roles of a
partner, and how a partner may simultaneously be
both a competitor and complementor to the focal
firm. They define a competitor and complementor
from both the customer and the supplier perspec-
tives:

* A firm is your complementor/competitor if custom-
ers value your product more/less when they have
the firm’s product, than when they have your prod-
uct alone.

* A firm is your complementor/competitor if it is
morefless attractive for a supplier to supply re-
sources to you when it is also supplying the firm,
than when it is supplying you alone.

The motivations behind supplier, customer, comple-
mentor, and competitor alliances vary, which has im-
plications on alliance management and performance.

We can now apply the PREM, shown previously,
within this industry value network (Figure 2). A fo-
cal firm within an industry exchanges resources with
its partner, who can be a complementor, compet-
itor, supplier, or customer. We believe this integra-
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Figure 2  Partner Resource Exchange Model within an industry framework
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tion is important since the resource exchange, and
thus the value created, may be affected by the net-
work positions of the alliance partners. For example,
issues with misappropriation of critical knowledge
may be more relevant in alliances with competitors
than alliances with complementors. Also, by apply-
ing the PREM in an industry value network, we can
analyze how a company’s alliance strategy is affected
by industry characteristics, such as time, concentra-
tion, and degree of technological change.

Complementor alliances. The underlying motivation
behind alliances with complementors is to increase
the customer base of a firm’s product. If we desig-
nate a computer hardware firm as our focal firm, then
alliances with complementors (e.g., software com-
panies, network companies) are beneficial to both
alliance partners, because the computer industry is
dependent on network externalities and the bene-
fits associated with an increased base of complemen-
tary products. These alliances often take the form
of research and development (R&D) agreements, in
which a product is developed that will help sell the
focal firm’s products, or joint marketing alliances,
in which the focal firm will “bundle” the complemen-
tor’s product with its own.
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The ASK Group Inc., a strategic business software
developer and one of the largest independent soft-
ware companies worldwide, expanded its partnership
with Sun Microsystems to provide world-class en-
terprise computing solutions. [Business Wire,
11/10/93]

In this example, the ASK Group’s software products
are a complement to Sun, because it increases the
installed base of software for Sun’s computers, and
this adds value for both existing and future Sun users.

Supplier alliances. Alliances with suppliers achieve
tighter integration resulting in reduced costs, im-
proved efficiencies, and improved quality for the fo-
cal firm. The supplier may also benefit from the le-
gitimacy that comes with partnering or aligning
oneself with a focal firm, especially if that focal firm
is a market leader. Also, since the supplier under-
stands the technology and components associated
with the firm’s products, supplier alliances may also
involve product development. In the following ex-
ample, Compaq and Storage Technology Corp., a
supplier to Compaq, form an alliance to develop stor-
age solutions.
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Storage Technology Corp. and Compaq Computer
formed a strategic alliance to conduct advanced re-
search and development projects to enhance the ca-
pabilities of emerging storage networks for Windows
NT Enterprise Computing. [SDC database, 4/21/98]

Customer alliances. Customer alliances benefit both
parties (the focal firm and its partner), because cus-
tomers are an important source of innovation for en-
hancing existing products or developing new prod-
ucts, customizing design, improving customer service,
and reducing costs through tighter integration of the
distribution channel. Customer alliances, often re-
ferred to as “relationship marketing,” tend to focus
on customer retention, again through a deep involve-
ment of the customer in the design and development
of the firm’s product or service offerings.?

On 1/28/98, Compaq Computer Corp. and Radio
Shack, a unit of Tandy Corp., signed a letter of in-
tent to enter into a strategic alliance to market a line
of specially exhibited Compaq Presario Computers
and accessories. Compagq also granted Radio Shack
a license to provide services for the entire line of Com-
paq Computers. [SDC database, 1/28/98]

In this example, the retail customer Radio Shack Co.
is deepening its relationship with Compaq by pro-
viding specialized service and marketing for Com-
paq’s computers.

Competitor alliances. Alliances with competitors may
take the form of licensing arrangements, joint ven-
tures, and consortia.” Joint ventures with compet-
itors may occur for the following reasons: lower costs
of high-risk, technology-intensive development
projects; gain economies of scale and scope; learn
from the partner through access to a partner’s tech-
nology and accumulated knowledge; and shape a ba-
sis for future competition in the industry. Licensing
with a competitor may be due to: an inability to cap-
italize on the technology by itself, the desire to set
industry standards early in a product’s life cycle, or
the need for a defensive mechanism to protect
against future litigation.

Hitachi and Hewlett-Packard will jointly develop and
manufacture an advanced model of HP’s Precision
Architecture RISC MPU. [SDC database, 6/13/90]

Hitachi and Hewlett-Packard are competitors, be-
cause they both compete in the workstation and
server markets. In this example, Hewlett-Packard
may want to make its core RISC (reduced instruc-
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tion set computing) chip an industry standard so it
is teaming up with a competitor to increase accep-
tance of its technology.

“Other” alliances. Alliances with partners outside the
computer industry may allow for a new revenue
stream for both firms in the alliance. Usually, each
firm in the alliance brings a different capability or
knowledge base, which is then integrated to produce
a new product or service offering. In the following
example, both Sun Microsystems and Eastman
Kodak Company generate a new revenue stream by
developing photography solutions for the computer.
Sun provides computer technology expertise, while
Kodak provides photography expertise. Most likely,
it would be very difficult or inefficient for either firm
to try to provide computer photography on its own.

Sun and Kodak Announce Initiative to Provide Dig-
ital Photo Management and Internet Distribution.
[Business Wire, 3/12/97]

Using this industry value network approach, we can
now examine how firms with different business strat-
egies pursue different alliance strategy portfolios. In
the next section, we empirically examine the alliance
strategy portfolio for two firms in the computer sec-
tor. We use the PREM to illustrate how firms can ef-
fectively link their business strategy to their alliance
strategy.

Applying the model: Two case studies

We applied the overall resource exchange model
(Figure 2) within the computer hardware industry.
We analyzed two-partner alliance announcements
for both Dell Computer and Sun Microsystems in
the period 1990-1998. We used two sources: (1) Se-
curities Data Company’s (SDC) commercially avail-
able database of alliance announcements, and (2)
the Lexis-Nexis on-line database. SDC contains al-
liance announcements from press wires (e.g., Dow
Jones, Reuters), major newspapers (e.g., the Wall
Street Journal, the New York Times), and leading trade
magazines. The keywords used to perform the
Lexis-Nexis search were agreement or alliance or
partnership and the name of the focal firm in the
announcement title (i.e., Dell Computer or Sun
Microsystems). For Lexis-Nexis, only alliance
announcements obtained from either PR Newswire
or Business Wire were used. We included all types
of alliance announcements: licensing, equity invest-
ment, joint venture, OEM (other equipment manu-

IBM SYSTEMS JOURNAL, VOL 40, NO 4, 2001



facturers), marketing, R&D, technology transfer, and
service agreements.

A coding scheme was developed to measure what
each partner in the alliance provides in terms of tac-
itness, specificity, and complexity resources.* Scores
for each resource variable ranged from “0” (low tac-
itness, low specificity, low complexity) to “1” (high
tacitness, high specificity, high complexity).

Tacitness—The tacitness variable measures a firm’s
tacit resource contribution to the alliance. Resources
that are more tangible or contractual in form (e.g.,
products, licenses) score low in tacitness, while re-
sources that are more intangible in form (e.g., brand,
employee expertise) score high in tacitness. Each of
the two firms in the alliance receives a separate score
for tacitness, depending on what each firm contrib-
utes.

Specificit)—The specificity variable measures the
specificity of a firm’s resource contribution to the al-
liance. For alliances that involve exclusive and spe-
cialized resources, the specificity score is high. Al-
liances that involve nonspecific resource exchange
score low with respect to specificity.

Complexity—The complexity variable measures the
complexity of the alliance activities between the two
partners. We define two separate measures of com-
plexity: number of alliance activities (complexity#, for
short) and interdependency of alliance activities (com-
plexity-coordination, for short). The number of al-
liance activities variable is calculated by summing the
number of activities in the alliance. An alliance can
have more than one activity (e.g., an R&D and mar-
keting alliance), and complexity# increases as there
are more activities. The interdependency of alliance
activities variable measures the degree of activity co-
ordination between the two partners. Alliances with
high coordination between partners (e.g., joint ven-
tures, joint R&D projects) score high in complexity-
coordination, while alliances with low coordination
between partners score low.

Technology—We also included a resource measure
called technology. Actually, we consider the technol-
ogy variable to be closely related and correlated with
the tacitness variable, but there is enough distinc-
tion to warrant measuring these variables separately.
The technology variable measures a firm’s technol-
ogy resource contribution to the alliance. We define
technology as input resources that are used in the
development of products or services. Whereas the
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Table 1 Partner roles in the Dell Computer, Sun

Microsystems study

Partner Role Partner Main Product
Assigned

Complementor Software, networking,
telecommunications, IT
service

Competitor Computer hardware

Supplier Peripherals, semiconductors,
storage, electronics

Customer Computer reseller,
distributor, retailer, end
customer

Other Outside the technology
industry (e.g., media,
publishing, entertainment)

tacitness variable measures the types of resource (i.e.,
tangible versus intangible), the technology variable
measures the resource as a factor of development.
Therefore, there can be some empirical differences
between the two variables. For example, a technol-
ogy license scores low with respect to tacitness since
it involves a contractual form with explicit informa-
tion, but scores high with respect to technology since
the technical information will be used to develop new
products.

We followed Weber’s*” content analysis methodol-
ogy when developing the coding scheme. The cod-
ing scheme is a process by which each variable is as-
signed a score between “0” and “1” based on the
appearance of certain keywords in the alliance an-
nouncement. Special attention is paid to develop-
ing a list of synonyms for critical keywords and
providing examples for the more ambiguous
interpretations. Three M.B.A. (Master of Business
Administration) students were the coders for this re-
search. The coders were trained and given test sam-
ple alliance announcements. In total, the coders went
through three iterations of test samples, and inter-
rater reliability numbers using Cohen’s Kappa went
from .7, .75, to .8. The reliability of the coders was
also assessed during and after the final coding was
completed. The reliability numbers remained in the
.7 to .8 range.

We also measured partner role in each alliance as
“complementor,” “competitor,” “supplier,” “custom-
er,” or “other” (Table 1). The main product classi-
fication of the partner was used to determine the role
of the partner. The partner main product codes were
obtained from the SDC database and 10-K SEC (Se-
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Table 2 Knowledge resource measures of partners’ contributions

Suppliers Customers Complementors Competitors Others Overall
Statistics
Tacitness
Sun 34 .08 42 40 33 .38 (.32)
Dell 23 .09 16 .38 23 21 (.28)
Sun partners 34 31 44 37 52 .40 (.34)
Dell partners 25 22 39 .26 30 31 (.29)
Technology
Sun 53 18 53 .65 41 .52 (.40)
Dell 24 .09 21 23 13 22 (.27)
Sun partners .39 23 50 46 45 .45 (.40)
Dell partners .38 .09 44 41 05 .38 (.33)
Specificity
Sun/partners 27 22 37 .28 25 .32 (.30)
Dell/partners .28 .25 44 41 1.0 .39 (.37)
Complexity#
Sun/partners 22 31 25 17 13 .23 (.31)
Dell/partners 22 13 29 32 10 .25 (.31)
Complexity-Coordination
Sun/partners 35 .16 39 34 28 .36 (.37)
Dell/partners .20 13 26 32 35 .24 (.26)

curities and Exchange Commission) filings. Since
Dell Computer and Sun Microsystems, makers of
computer hardware, are the focal firms in our study,
complementors include software companies and
network/telecommunications/information technol-
ogy (IT) solution providers, since these partners
“complement” or aid the computer hardware mak-
ers in selling more of their products. Competitors
are other computer hardware makers. Suppliers in-
clude companies involved with peripherals (e.g.,
printers), electronics (e.g., semiconductors, mother-
boards), and storage (e.g., disk drives). Customers
include IT distributors, retailers, and end customers.
Finally, “others” include firms not involved in the
above computer technology sectors, such as enter-
tainment, pharmaceutical, news content, and pub-
lishing companies.

Dell Computer and Sun Microsystems alliance port-
folios (1990-1998). Based on our research method-
ology, Figure 3 shows the alliance portfolios for Dell
Computer and Sun Microsystems based on the num-
ber of alliances each has had with each partner type.
Table 2 lists the knowledge resource measures of
contributions by Dell, Sun, and their partners. The
five resource variables—tacitness, technology, spec-
ificity, complexity#, and complexity-coordination—
are measured on a scale between “0” and “1.” The
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overall statistics column contains entries of the form
A(S), where A is the average and S is the standard
deviation. The specificity and complexity variables
are alliance-level variables and therefore have the
same value for the focal firm and its partners.

These portfolios illustrate within the PREM the al-
liance strategy for both Sun and Dell. Figure 3 shows
that Dell relies heavily on alliances with its suppli-
ers (41.7 percent of total). Also, we see in Table 2
that Dell relies on its partners both for technology
(.38 overall score) and tacit resources (.31 overall
score). Both are higher levels than what Dell pro-
vides to its partners for technology (.22) and tacit
resources (.21).

Meanwhile, as we see in Table 2, Sun relies heavily
on licensing its technology to develop industry stan-
dards, and so Sun shows high levels of technology
resource contributions (.52 overall), especially to
competitors (.65). When comparing Sun versus Dell
directly, Sun provides its partners with much higher
overall tacit resources (.38 vs .21) and technology
resources (.52 vs .22) than Dell provides its partners.

We also tried to understand the alignment of an-

nounced business strategy with alliance strategy and
to understand the different approaches of Dell and
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Figure 3

Sun Microsystems and Dell Computer alliance portfolios

N = 46 (16.6%)
COMPETITORS
N = 56 (20.2%) N = 16 (5.8%)
SUPPLIERS SUN CUSTOMERS
MICROSYSTEMS
N = 151 (54.5%) COMPLEMENTORS OTHERS N = 8 (2.9%)
N =11 (10.7%)
COMPETITORS
N = 43 (41.7%) N = 4 (3.9%)
SUPPLIERS OMBUTER CUSTOMERS
N = 40 (38.8%) COMPLEMENTORS OTHERS N = 5 (4.9%)

Sun with regard to alliance strategy (Table 3). We
used press releases, analyst reports, and company re-
ports to understand each firm’s business strategy, and
we used the alliance data from this research to un-
derstand each firm’s alliance strategy.

Sun Microsystems business and alliance strategy.
Sun Microsystems is vertically integrated, since it

IBM SYSTEMS JOURNAL, VOL 40, NO 4, 2001

owns or controls the major components of its com-
puter systems. It develops its own operating system,
designs its own microprocessor and other hardware
components, and provides services to its platform
customers. Sun develops much of its technology in-
house, and its alliance strategy (based on our re-
search results) focuses on technology licensing agree-
ments to develop industry standards.
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Table 3 Sun Microsystems and Dell Computer announced business and alliance strategy

Focal Firm Business Strategy Alliance Strategy

Sun Microsystems Highly vertical: ownership of technology
(operating system plus CPU), provide

services

Align with partners to provide
services (e.g., IBM, EDS, Andersen
Consulting)

Use of shared software and hardware
components among different vendors to
create industry standards

Licensing of technology (e.g., Java,
Solaris, SPARC) to develop industry
standards

Belief in open systems to allow
computers to talk to one another

Align with resellers to sell into
indirect channels

Internet/e-commerce specialist Outsource manufacturing of SPARC

Dell Computer

technology)

computer market

Virtual integration: control flow of
information from suppliers to customers

Assembler versus owner of technology

Direct model (with both suppliers and
customers) offers competitive advantage
(low cost, first-to-market with latest

Desire to move into the enterprise

chips to Texas Instruments

Internet alliances (e.g.,
Netscape/AOL) to deliver applications
and services

OEM alliances with key component
suppliers such as Intel

Service alliances with Decision One,
IBM, EDS, Andersen Consulting

Generate revenue “outside the box”
by aligning with Internet service
providers (e.g., AOL)

Streamline logistics with suppliers by
implementing valuechain.com

Distribution alliances with value-
added resellers and retailers to gain
international presence

Technology transfer agreements (e.g.,
IBM) to move into enterprise market

Sun Microsystems is a market leader in computer
servers and workstations, but unlike many of its
peers, does not compete in the personal computer
market. Sun’s business strategy has been to pioneer
the use of shared software and hardware components
among competing computer makers in order to pro-
mote industry standards. In the late 1980s, Sun in-
troduced its SPARC** microprocessor, one of several
RISC-based microprocessors in the industry running
the UNIX** operating system. Realizing the frag-
mented state of the UNIX market, Sun licensed SPARC
to stimulate high-volume, low-cost sales of its
SPARC-based computers and also to increase the ap-
plication software support for its systems.?

In the early 1990s, Sun essentially became a hybrid
hardware-software company by developing the So-
laris** operating system, which not only ran on its
SPARC systems, but also on Intel-based micropro-
cessors. This, again, increased application software
support for its systems. In 1995, Sun introduced
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Java**, a programming language and platform that
allows users to run programs on any computer sys-
tem. With the advent of the Internet in the mid-
1990s, Sun has been very successful promoting its
servers as the building block of the Internet.

Based on our research results, Sun’s alliance strat-
egy in the 1990-1998 period has been to license its
technology to develop industry standards. From our
study sample, a large percentage of its alliances involve
licensing, and the number of licenses it provides is twice
the number of licenses it receives. A majority of Sun’s
licenses involve its Java and Solaris software. In fact,
from our study sample, over 40 percent of Sun’s total
alliances involve software, and over half of Sun’s al-
liances involve complementors (e.g., software, network-
ing, IT service firms). Sun will license its technology
not only to its complementors, such as software com-
panies, but also to its competitors or other computer
hardware makers.
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Sun does outsource the manufacturing of several of
its hardware components, namely the manufactur-
ing of its SPARC chips to Texas Instruments, Inc. Sun
does rely on indirect channels to sell its systems, with
alliances with resellers such as Ingram Micro, Inc.,
and Merisel, Inc. Sun contracted service alliances for
its SPARC systems with consultant companies and sys-
tem integrators such as Andersen Consulting and
EDS, as well as with competitor IBM. More recently,
Sun has formed Internet alliances with Netscape
Communications Corporation and AOL in order to
deliver applications and services that allow enterprise
customers to get launched on the Internet. Future
alliances, we predict, will involve the licensing and
promotion of Sun’s new software technology (called
Jini**) to connect a vast array of electronic devices
and appliances to the Internet.

Dell Computer business and alliance strategy. Dell
Computer has a much different business and alliance
strategy than Sun Microsystems. Dell designs, cus-
tomizes, and assembles PC (personal computer)
products and services to end-user requirements us-
ing industry standard components. Dell has never
vertically integrated PC component production into
its manufacturing model, instead leveraging supplier
alliances to obtain parts on a build-to-order basis.”
This direct model approach has given Dell a com-
petitive advantage, and today Dell ranks as one of
the leading PC vendors in the world.

Based on our research results, Dell’s alliance strat-
egy fully complements its business strategy of being
the leading direct marketer of personal computers.
From our study, 33 percent of Dell’s alliance activ-
ities are OEM arrangements, and 42 percent of Dell’s
alliances are with suppliers, such as semiconductors
and peripheral companies. These include agreements
with key component suppliers such as Intel and
3Com Corporation. Also, Dell has streamlined lo-
gistics with suppliers by implementing valuechain.
com, an electronic market of 50 of its suppliers.

From our study sample, Dell also has a relatively high
percentage of service alliances. Customer service is
a critical aspect of Dell’s business model, and Dell
may need to rely on alliances to perform this capa-
bility. Recent service partners include Decision One,
IBM, Wang Laboratories, Unisys, EDS, and Andersen
Consulting. Even though they have relied on the di-
rect model of selling PCs in the United States, Dell
has formed alliances with value-added resellers
(VARs), distributors, and retailers in international
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markets where they have not yet established a pres-
ence, and in certain corporate accounts where sell-
ing direct is not possible. Dell has formed alliances
with Ingram Micro, Inc., Tech Data Corporation, and
Merisel in foreign markets. Dell may continue to
align itself with foreign distributors or retailers until
it has established a presence and achieved enough
critical mass to set up a direct sales operation.

Our study shows that Dell has a relatively low per-
centage of R&D alliances, and relatively low tacit-
ness and technology contribution scores among its
peers. Dell has considered itself as much a market-
ing company as a hardware company, and has fo-
cused its R&D resources on selecting and evaluating
appropriate technology and architectures, as op-
posed to new product development,?**

However, Dell’s announced future business model
is to move into more complex enterprise computing
and services, such as e-commerce service, and this
will require more technology and service capabili-
ties. We predict alliances will be a critical enabler
of this strategy. Most likely, Dell will form joint R&D,
technology transfer, and service alliances with estab-
lished companies that have these capabilities, as op-
posed to developing all these capabilities internally.
In fact, we are starting to witness this trend with the
recent announcements of joint technology and ser-
vice agreements with IBM, Microsoft Corporation,
Intel, and Redhat. Finally, like all PC makers, Dell
is looking to generate revenue “outside the box” and
their recent alliance with AOL is one such example.

Alignment between business strategy and alliance
strategy is key. Based on our analysis, we do find an
alignment between the announced business strategy
and the alliance strategy for both Dell and Sun. In
other words, Dell and Sun may have designed their
alliances with their business strategy in mind. We also
find significant differences between the firms in terms
of strategy. Sun’s strategy seems to be ownership of
technology to create industry standards, whereas Dell
positions itself as an assembler versus an owner of
technology. Our point here is not that one partic-
ular strategy is more successful, but it is the align-
ment between business strategy and alliance strat-
egy that is important. The implication is critical since
most managers are focused on the allocation and
management of internal resources to achieve busi-
ness strategy. With more and more firms relying on
external knowledge resources from its alliance part-
ners, managers must now ensure the proper align-
ment between business and alliance strategy. An-
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Table 4 Knowledge resource measures of partners’ contributions—pre- and post-Internet

Suppliers Customers Complementors Competitors Others Overall
Statistics
Tacitness
Sun pre-94 40 .08 40 40 25 .36 (.33)
Sun post-94 .28 .08 44 42 41 .39 (.32)
Partner pre-94 45 32 46 37 56 43 (.33)
Partner post-94 24 25 43 .38 47 .39 (.34)
Technology
Sun pre-94 51 .20 38 .62 28 .44 (.37)
Sun post-94 .55 A1 61 .69 53 .59 (41)
Partner pre-94 48 23 54 44 56 A7 (.38)
Partner post-94 32 .19 48 .50 34 44 (.41)
Specificity
Sun/partners pre-94 27 23 42 .26 25 .33 (.29)
Sun/partners post-94 27 17 34 .33 25 .32 (.30)
Complexity#
Sun/partners pre-94 25 31 35 19 13 .28 (.31)
Sun/partners post-94 .20 .33 19 13 13 .19 (.30)
Complexity-Coordination
Sun/partners pre-94 .39 17 44 32 25 .37 (.38)
Sun/partners post-94 31 .08 36 37 31 .35 (.36)

other implication is that we have to expand our
thinking on alliance “success.” Traditional alliance
success measures such as duration and financial-
based metrics may be insufficient if the business strat-
egy is to reduce exposure to risk or to develop in-
dustry standards. Alliance success measurement,
therefore, should include a linkage to business strat-

egy.

Changes in alliance portfolio over time. So far, we
have shown that our Partner Resource Exchange
Model is a useful lens to analyze the knowledge re-
sources that a firm provides and receives in an al-
liance, as well as the different types of partners with
which it conducts business. We believe our model
is also useful in a dynamic environment, because it
can represent changes in a firm’s alliance portfolio
over time. A firm’s alliance portfolio changes over
time, because the firm is either constantly adding or
removing partners from its portfolio, or the firm is
changing its behavior toward its partners in terms of
resource contribution and management, or the firm’s
position in the industry network is constantly in flux.
For example, a partner, who has been a supplier for
many years, has now become a competitor. Most
likely, this will change how the firm behaves toward
this partner, in terms of resource exchange.
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To illustrate how the resource exchange model can
represent a dynamic environment, we use changes
in Sun Microsystem’s alliance portfolio over time.
We divided our sample in half, from 1990 to mid-
1994, and from mid-1994 to 1998 (Figure 4, Table
4). From 1990 to mid-1994, Sun has alliances with
many competitors, in which Sun contributes com-
puter technology in the form of licensing arrange-
ments. From mid-1994 to 1998, we notice a drop-off
in alliances with competitors and a large increase in
alliances with complementors. Also, these alliances
with complementors involve technology licensing, a
large percentage of which involve Java licensing to
software firms in order to establish Java as an in-
dustry standard. The emergence of the Internet in
the latter half of the 1990s most likely had an effect
on Sun’s alliance strategy, and this is reflected in
Sun’s attempt to develop “open” software standards,
such as Java.

This example is at an aggregate level, since it takes
into account all of Sun’s alliance partners. However,
we can use our model to analyze changes with a par-
ticular partner, or group of partners, over time. For
example, Sun Microsystems may have had ten sep-
arate alliances with a particular partner. Over time,
the role of the partner may have changed (e.g., from

IBM SYSTEMS JOURNAL, VOL 40, NO 4, 2001



Figure 4 Change in Sun’s alliance portfolio over time

1990-MID-1994: N = 31 (24.4%)
COMPETITORS
N = 26 (20.5%) N = 13 (10.2%)
SUPPLIERS =l CUSTOMERS
MICROSYSTEMS
N =53 (41.7%) COMPLEMENTORS OTHERS N =4 (3.1%)
MID-1994—1998:
N = 15 (10.0%)
COMPETITORS
N = 30 (20.0%) N = 3 (2.0%)
SUPPLIERS SUN GUSTOMERS
MICROSYSTEMS
N = 98 (65.3%) COMPLEMENTORS OTHERS N =4 2.7%)

supplier to competitor to complementor), and the
resource exchange may have changed. Therefore,
what is critical to understand is not simply the num-
ber of previous ties with this partner (in this case ten),
but the change in network positioning and resource
exchange with the partner over time. Therefore, the
resource exchange model is useful in analyzing
changes in a firm’s alliance portfolio over time.
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Alliance learning capability

So far, we have discussed knowledge resource ex-
change and the potential for value creation based
on the type and nature of the resource exchange. We
have also presented an overall model that looks at
this resource exchange within an industry value net-
work, and have used the model in a study of the al-
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Figure 5 Alliance learning capability
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liances of Dell and Sun. However, we have not yet
discussed the process of learning from, and manag-
ing, the knowledge obtained through alliances. Next,
we discuss the implications of knowledge resource
exchange on alliance management.

The partner resource exchange may be part of the
initial structure to the alliance. For example, we have
argued that alliances that involve an exchange of
tacit, specialized knowledge resources have the po-
tential to have high value creation. Our study ana-
lyzed the initial resource exchange at the time of the
alliance announcement. However, as the alliance
evolves, an important construct related to realized
performance is alliance learning capability (Figure 5).
In other words, alliances involving a significant ex-
change of tacit, specialized, and complex resources
may be successful if there is an alliance learning ca-
pability. The literature has identified three types of
learning associated with alliances,! which we refer
to as alliance learning capability.

Content learning. The first type of learning, and the
most commonly studied, is content learning, and it
is often referred to as private benefits. Content learn-
ing represents the ability of the focal firm leader to
internalize the knowledge it receives from the alli-
ance partner, and is dependent on such factors as
learning intent and absorptive capacity. Intent to
learn refers to the firm’s propensity to view alliances
as an opportunity to learn. As described earlier, al-
liances can be used as resource access or substitu-
tion mechanisms, with the intent on cost reduction
or compensation for lack of knowledge, as opposed
to opportunities to learn from the partner. In
U.S.-Japanese alliances, for example, Japanese firms
have often viewed collaboration as a way to learn, while
U.S. firms have used alliances as a way to substitute for
more competitive skills, resulting in an erosion of in-
ternal skills and ultimately competitive disadvantage.*
Therefore, even if there is an exchange of tacit re-

022 PARISE AND HENDERSON

sources in an alliance, the partner must have learning
as an objective in order to capture long-term benefits.

Absorptive capacity refers to the firm’s ability to in-
ternalize the knowledge it receives from its partner.
This involves the firm’s ability to recognize the value
of new, external information, assimilate it, and ap-
ply it to commercial ends.*® Absorptive capacity is
a function of the firm’s level of prior related knowl-
edge. For example, if a firm collaborates with a part-
ner outside its industry, absorptive capacity might
be an issue since the firm might not have the level
of understanding needed to internalize a new knowl-
edge domain. Alliances with competitors, mean-
while, often present an ideal situation to learn, be-
cause the knowledge bases of the partners are similar.

Partner-specific learning. Partner-specific learning
involves the process of learning from, and learning
about, an individual alliance partner. A key compo-
nent of this process is called fransparency, which is
the firm’s opportunity to learn from its partner.** The
easier it is to transfer the knowledge and skills from
a partner, the easier it is to learn. Often, compatible
language and culture between the alliance partners
enable transparency. Social aspects of the relation-
ship, such as trust, reputation, and previous ties, are
also very important to partner specific learning, be-
cause they allow for greater transparency. For ex-
ample, previous ties or interactions with a partner
enable a firm to understand where the critical part-
ner’s expertise resides and whom to contact in or-
der to gain access to this knowledge. Trust and rep-
utation allow for the establishment of knowledge-
sharing routines between partners without fear of
opportunism or the free-rider problem. Trust and
reputation also reduce transaction costs (e.g., costs
of writing and enforcing contracts), while simulta-
neously allowing the alliance partner to invest in spe-
cialized resources or share tacit resources without
fear of misappropriation.!! Also, not everything has
to be written in contracts. Emergent or changing
goals, redefined joint activities, and management of
decision rights and residual claims can be handled
effectively through an informal structure due to the
close working relationship with a partner. In sum-
mary, partner-specific learning is very critical when
there is an exchange of tacit, specialized, and com-
plex knowledge resources. The existence of partner-
specific knowledge routines, coupled with an effec-
tive working environment, will enable learning to
take place. If there is low trust, a cautious alliance
environment will exist, resulting in a low likelihood
of finding, transferring, and sharing knowledge.
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Alliance management learning. The third type of
learning is often referred to as alliance-management
learning and is often built over time with alliance
experience. This type of learning involves the man-
agement of a portfolio of alliances. Whereas partner-
specific learning focuses on an individual alliance,
alliance-management learning focuses on the firm’s
ability to manage multiple alliances simultaneously.
The critical success factor, we believe, is the ability
to manage the interdependencies between alliances
to produce a complementary portfolio. The role of
the partner plays an important part in understand-
ing the interdependencies. For example, a portfolio
of alliances that consists of competitors promoting
competing standards might result in a “negative”
portfolio, even if the objective of the focal firm is to
learn from its competitors. Partners might be pro-
tective and reluctant to share any important knowl-
edge with the focal firm when they realize the focal
firm is also partnering with their competitor. How-
ever, a portfolio consisting of partners promoting
similar standards or technology innovations might
be considered a complementary portfolio, because
partners are more likely to share their knowledge
resources. The manager could perhaps think of a
complementary portfolio as a balanced number of
competitor partners for learning, developing stan-
dards, and sharing costs; complementor partners to
increase the user base of its products; supplier and
customer partners to improve logistics; and “other”
partners to diversify from the core product line. Sim-
ilarly, a complementary portfolio could mean a bal-
ance between receiving knowledge resources and
providing knowledge resources. Finally, the manager
must ensure that the capabilities and resources the
firm receives from its alliance partners complement
the capabilities and resources it already has inter-
nally. The important point we want to convey is that
the manager must manage alliances holistically as
well as individually, since the firm has multiple al-
liances, with each alliance having an effect on the
other alliances.

Concluding remarks

Strategic alliances are no longer a strategic option
but a necessity in many markets and industries. Dy-
namic markets for both end products and technol-
ogies, coupled with the increasing costs of doing bus-
iness, have resulted in a significant increase in the
use of alliances. Yet, practitioners are finding it in-
creasingly difficult to capture value from alliances.
In this paper, we have presented a model (PREM)
that illustrates the knowledge resource exchange be-
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tween alliance partners. This model focuses on the
different dimensions of the resources and their as-
sociated value implications. We applied this model
in an industry value network, where we studied the
different roles of the partner. We have also argued
that in order to capture and internalize knowledge
obtained through alliances, a firm must have an al-
liance learning capability. We illustrated this model
in the computer industry by analyzing the publicly
announced alliances of Dell Computer and Sun Mi-
crosystems. By applying our Partner Resource Ex-
change Model, we were able to analyze the alliance
strategy for each firm, and to understand the align-
ment between their announced business strategy and
alliance strategy. We hope this paper stimulates fur-
ther thinking and research in the area of learning
and knowledge transfer in alliance relationships and
networks.

**Trademark or registered trademark of Sun Microsystems, Inc.,
or The Open Group.

Cited references and notes

1.

10.

11.

12.

J. R. Harbison and P. Pekar, Smart Alliances: A Practical Guide
to Repeatable Success, Jossey-Bass Publishers, San Francisco,
CA (1998).

. Alliance Analyst, “Computer Collaboration,” May 15, 1995,

pp. 14-18.

. J. Hagedoorn, “Understanding the Rationale of Strategic

Technology Partnering: Interorganizational Modes of Coop-
eration and Sectoral Differences,” Strategic Management Jour-
nal 14, 371-385 (1993).

. K. R. Harrigan, “Strategic Alliances and Partner Asymme-

tries,” in Cooperative Strategies in International Business, Lex-
ington Books, Lexington, MA (1998), pp. 205-226.

. J. Bleeke and D. Ernst, “Is Your Strategic Alliance Really

a Sale?” Harvard Business Review 73, 97-105 (1995).

. G. Hamel, “Competition for Competence and Interpartner

Learning Within International Strategic Alliances,” Strate-
gic Management Journal 12, 83-104 (1991).

. J. Hagedoorn and J. Schakenraad, “The Effects of Strategic

Technology Alliances on Company Performance,” Strategic
Management Journal 15, 291-309 (1994).

. X. Stuart, “Interorganizational Alliances and the Performance

of Firms: A Study of Growth and Innovation Rates in a High-
Technology Industry,” Strategic Management Journal 21, 791
811 (2000).

. J. C.Henderson and M. R. Subramani, “The Shifting Ground

Between Markets and Hierarchy: Managing a Portfolio of
Relationships,” Renewing Administration, Anker Publishing
Company, Inc., Bolton, MA (1999), pp. 99-125.

A. M. Brandenburger and B. J. Nalebuff, Co-Opetition,
Doubleday, New York (1996).

J. H. Dyer and H. Singh, “The Relational View: Cooperative
Strategy and Sources of Interorganizational Competitive Ad-
vantage,” Academy of Management Review 23, No. 4, 660—
679 (1998).

R. Gulati, N. Nohria, and A. Zaheer, “Strategic Networks,”
Strategic Management Journal 21, 203-215 (2000).

PARISE AND HENDERSON 923



13. B. Wernerfelt, “A Resource-Based View of the Firm,” Stra-
tegic Management Journal 5, 171-180 (1984).

14. J. Barney, “Strategic Factor Markets: Expectations, Luck, and
Business Strategy,” Management Science 32, No. 10, 1231-
1241 (1986).

15. J. Barney, “Firm Resources and Sustained Competitive Ad-
vantage,” Journal of Management 17, 99-120 (1991).

16. G.Hamel and C. K. Prahalad, Competing for the Future, Har-
vard Business School Press, Boston, MA (1994).

17. D.J.Teece, G. Pisano, and A. Shuen, “Dynamic Capabilities
and Strategic Management,” Strategic Management Journal
18, 509-533 (1997).

18. R. Reed and R. J. DeFillippi, “Causal Ambiguity, Barriers
to Imitation, and Sustainable Competitive Advantage,” Acad-
emy of Management Review 15, 88-102 (1990).

19. M. Polanyi, Personal Knowledge: Towards a Post-Critical Phi-
losophy, University of Chicago Press, Chicago, IL (1962).

20. Securities Data Company’s commercially available database.

21. O. E. Williamson, The Economic Institutions of Capitalism,
Free Press, New York (1985).

22. J. H. Dyer, “Specialized Supplier Networks as a Source of
Competitive Advantage: Evidence from the Auto Industry,”
Strategic Management Journal 17, 271-291 (1996).

23. J. D. Thompson, Organizations in Action: Social Science Bases
of Administration, McGraw-Hill, Inc., New York (1967).

24. A.Magrath and K. Hardy, “Building Customer Partnerships,”
Business Horizons 37, No. 1, 24-29 (1994).

25. D.Leiand]J. W. Slocum, Jr., “Global Strategic Alliances: Pay-
offs and Pitfalls,” Organizational Dynamics 19, No. 3, 44-62
(1991).

26. A coding scheme was developed and tested for reliability by
the first author.

27. R.P. Weber, Basic Content Analysis, Sage Publications, New-
bury Park, CA (1990).

28. International Directory of Company Histories, Vol. 30, St. James
Press, Detroit, MI (2000).

29. R. Cihra, ING Baring Furman Selz LLC Report, Dell Com-
puter Corporation, October 13, 1998.

30. International Directory of Company Histories, Vol.9, St. James
Press, Detroit, MI (1994).

31. P. Kale, H. Singh, and H. Perlmutter, “Learning and Pro-
tection of Proprietary Assets in Strategic Alliances: Building
Relational Capital,” Strategic Management Journal 21, 217-
237 (2000).

32. Y. L. Doz and G. Hamel, Alliance Advantage, Harvard Bus-
iness School Press, Boston, MA (1998).

33. W. M. Cohen and D. A. Levinthal, “Absorptive Capacity: A
New Perspective on Learning and Innovation,” Administra-
tive Science Quarterly 35, 128-152 (1990).

Accepted for publication June 20, 2001.

Salvatore Parise IBM Institute for Knowledge Management, 55
Cambridge Parkway, Cambridge, Massachusetts 02142 (electronic
mail: sparise@us.ibm.com). Dr. Parise is a Research Consultant
in the Institute for Knowledge Management at IBM where he
consults and performs applied research with organizations on is-
sues involving strategic alliances, knowledge-based strategy, and
organizational design. He received his Doctor of Business Ad-
ministration degree in 2000 from Boston University’s School of
Management, working in the area of strategic alliances in the com-
puter industry. His current research interests include multilat-
eral alliance structures, business strategy development, organi-
zational learning, and alignment between business strategy and
alliance strategy.

024 PARISE AND HENDERSON

John C. Henderson Boston University School of Management,
595 Commonwealth Avenue, Boston, Massachusetts 02215 (elec-
tronic mail: jchender@bu.edu). Professor Henderson is the Ri-
chard C. Shipley Professor of Management and the chair of the
Information Systems Department at Boston University’s School
of Management. He also serves as the director of the Systems
Research Center at the school. He received his Ph.D. from the
University of Texas at Austin. Professor Henderson’s research
focuses on four main areas: managing strategic partnerships, align-
ing business and IT strategies, valuing IT investment, and knowl-
edge management. Currently he is extending his research in strat-
egy and organizations to focus on the impact of the mobile Internet
on markets and organizations. Prior to joining Boston Univer-
sity, he was a faculty member at the MIT Sloan School of Man-
agement.

IBM SYSTEMS JOURNAL, VOL 40, NO 4, 2001



