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Abstract

A longstanding body of information systems (IS)e@sh has been devoted to
identifying the role of information technology (I enhancing organizational
performance. As interorganizational relationshigs/én become an important
source of competitive advantage, recent researstekamined the role of IT in
facilitating interactions between business partnihsch less attention, however,
has been paid to the role of IT in developing fiewel internal capabilities for
managing such relationships, which become incrghsitomplex as the number
and scope of interorganizational interactions iasee Drawing on theories of
dynamic capabilities, the knowledge-based viewhef firm, and organizational
learning, | develop a theoretical model that positsv IT contributes to the
development of firm-level capabilities that enhaalience performance (Chapter
2). This model suggests that digitized process lammvledge supported by IT
contribute to the development process by facihtatorganizational learning of
alliance-specific tasks, institutionalizing allimmananagement processes, and
increasing the capacity to exploit the knowledgtawmied from alliance partners.
In Chapter 3, using the event-study methodologgmipirically analyze the
influence of a firm’s use of IT-enabled knowleddatforms on the stock price
response to a new alliance announcement. In Chdptey employing a social
network analysis (SNA) technique, | investigate ititeractions between a firm’s
IT investment and the alliance network of the firas, well as their consequent
influence on the performance of the firm. In sumyné#nis dissertation presents a

new theoretical perspective and empirical evideegarding the role of IT in the
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interorganizational relationship management contexh a particular focus on
strategic alliances. The prospective contributibths dissertation to the business
value of IT literature is mainly twofold. First,ighdissertation investigates the role
of IT within a wider range of interorganizationabllaborations (i.e. strategic
alliances) that goes beyond the primary focus abrptS studies, which
emphasized the supplier-buyer relationship. Sectimd, dissertation advances
understanding of the relations between firm-lefebhd organizational capability

building.



Chapter I. Introduction

I-1.Mativation and Research Questions

The performance implications of investment in infation technology (IT) comprise a
central issue in IT business value literature (Miely Kraemer, and Gurbaxani 2004). While
earlier studies demonstrated the significant cbation of IT on a firm’s overall performance,
the focus of more recent inquiries on the businedge of IT evinces an increasing desire to
open the “black-box” and understand the “underlymngchanisms” through which IT improves
organizational performance (Sambamurthy, Bharadeasmqg, Grover 2003). In particular, these
latter studies have highlighted the context anddians under which IT exerts a beneficial
impact on business (Melville et al. 2004). Thissdisation thus represents a natural progression
of prior works aimed at extending general knowledgfethe business value of IT, but
differentiates itself by examining the performarefgect of firm-level IT in the context of
strategic alliancés| have chosen this particular context due to (4)sitrategic and economic
significance in modern business environments andn@ufficient theoretical framework and
empirical evidence to show performance implicatmifirm-level IT in strategic alliances,

despite of plentiful anecdotal examples that suggigsificant value creation.

Alliances have become an integral part of corpositategy. Contemporary business
environments often described as “networked-econsir{dan de Ven 2005), “loosely-coupled
organizations” (Sahaym, Steensma, and Schilling7R0&nd “extended-enterprises” (Krishnan,

Rai, Arun, and Zmud, Robert 2007), the phenomenactwheveal the degree to which

! Formally, an alliance is defined in strategy reskas “a voluntary arrangement between firms ivingl exchange, sharing, or
co-development of products, technologies, or sesi/{&Gulati 1998). Schreiner, Prashant Kale, andstear(2009) refined this
definition to “a medium- to long-term contractualaaagement in which two or more independent orgaiuns acknowledge
their mutual interdependence and strive to poadt tiesources to jointly create an outcome thatheeiof the exchange parties
can easily attain on its own (p.1402).”
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interorganizational collaborations such as allisntave become engrained in modern businesses.
The number of new alliances created annually ardbedvorld has exceeded 4,808ven as the
scope of alliances has been extended from relgtigghple peripheral activities to more
advanced stages of the value chain (Lavie 2007¢o/ting to a report by Partner Alliances,
over 80% of Fortune 1000 CEOs believed that alkanwould account for almost 25% of their
companies’ revenue in 2007-08 (Kale, Singh, and B@09). In line with such trends, the
alliance has gained cachet as an attractive sicattgpl, a hybrid form that merges
considerations of market transactions and fulldke acquisitions and potentially offers benefits
that combine the advantages of both. Alliances igmwaccess to proprietary resources which
might not be available from market transactions,ileviobviating the need for long-term
commitment such as that required by acquisitiomerdfore, some alliance researchers suggest
that the essential value of alliances lies in ptng real options that enable firms to access
additional resources and explore new businessiesioy making sequential investments with
limited risk. Indeed, today’s fast-changing andhtyguncertain business environments have only
enhanced the attractiveness of alliances (BrownEasdnhardt 1997; Hoffmann 2007; Kogut

1991, Steinhilber 2008).

The advance of IT, including enhanced communicattenhnologies and cheap
bandwidth, have been frequently noted as a keylenalb alliances (Prahalad and Krishnan
2008; Steve Steinhilber 2008). This assessment disen from the confluence of the
proliferation of alliances with the advance of i the 80’s-90’s. Recently, Sahaym, Steensma,
and Schilling (2007) investigated this relationshymd empirically showed whether IT

investment has blurred boundaries between firmsltreg from alliance formation. This result

2 The data is obtained from Thomson Corporation, $Einum, which is one of the date sources usezhmpter 3 and Chapter
4.
2



substantiates the role of IT as a facilitator illeates and raises a subsequent question: does IT
also make firms perform better in alliances? Vasidd applications supporting alliance
activities have reinforced this speculation (Tabh)e The performance implication of IT in

alliances, however, has rarely been examined gthan Information Systems (IS) literature.

Table I-1. Examples of IT resources for alliance maagement

IT Applications Brief Descriptions
Process Guidelines Dow Corning Corporation providesnabled guideline tools for alliances,
which provide an activity checklist, best practicasd critical success
factors, allowing alliance managers to save tingeiamprove the quality of
alliances by reducing the risk of neglecting impattsteps in the processe
or sequencing activities incorrectly.

Contact Directory Hewlett-Packard has incorporat@dntact directory for alliances in its
intranet, which provides alliance participants wétitess to expertise from
inside and outside the company. This system allasess to search
directories by multiple criteria depending on thgarticular needs.
Alliance Status Fedex has an alliance database which provides)(resdftime information
Database on all existing partnerships. Alliance participacés easily access this
database (on a tiered basis) to get informatiomiatio-going partnerships.
This system helps Fedex prevent conflicts of irdisrbetween alliances
and/or leverage current partnerships for futurénmss opportunities.
Ernst & Young uses a sophisticated groupware foonteng and tracking the
firm’s alliances. This digitalized system helps #tkance team manage
detailed information and the progress of existitigraces. In addition,
through the company’s electronic network, fieldgmemel can access this
database from anywhere and quickly locate necegganynation about
their current and prior alliances. Through a digitd platform, a firm can
enhance its ability to track progress, estimatéopeiance, and manage the
ongoing relationship with partners (Gomes-Casst988).

Partnership Candidate| Cisco Systems utilizes a tool which assists inweataihg potential alliances
Assessment and partners based on a variety of criteria, batnttative and qualitative.
The criteria include a candidate’s current markeifpon, future outlook,
and strategic fit with Cisco.

Alliance portal Cisco Systems has a Web-basetakaledicated portal accessible through
the corporate intranet. This portal not only pr@gd single-point access tq
all alliance resources, but also provides a repositf alliance news and
information. It allows alliance participants tatee the need to search for
scattered tools and information.

Source: Corporate Strategy Board (2000), Gomes&as (1998)
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Building on IS studies of interorganizational redaships and the business value of IT,
my dissertation explores three new areas that remsatively uninvestigated in IS research.
First, the strategic alliance has rarely been dmmsd as a research context in IS research. Prior
studies employing the term “alliance” used it imdisiinately to denote both a contract-based
supplier-buyer relationship and a more expansiiaitien of the word and generally failed to
distinguish between the two concepts (e.g. Rai Barag 2010). However, a strategic alliance
comprises a wider range of inter-organizationalatmration than that embodied in supplier-
buyer relationships. Alliances have penetrated mtbroad set of business activities such as
marketing, research and development (R&D), and aipéition. For example, Cisco Systems
partnered with Hewlett-Packard (HP) for the mantufidng and marketing of networking
solutions, an alliance which allowed Cisco to foauss its core technology while providing
customers vertically integrated solutions by legerg HP’s products and technologies. Google,
T-Mobile, Qualcomm, Motorola and 30 other comparfi@sned an alliance in 2007 for the
development of Android, the first open platform foobile devices. This partnership enabled
developers, wireless operators and handset manuéastto lower the cost of developing and
distributing mobile devices and services with Andraontributing to its rapid growth The
French food giant Groupe Danone, meanwhile, lewstageveral alliances with Chinese
companies such as Hangzhou Wahaha Group Co. Lttheircourse of penetrating the local
market and securing a market-leading position (\WassDussauge, and Planellas 2010). Indeed,
the upsurge in alliance partnerships attests nigttortheir increasing advocacy in the business
world, but to a robust diversity in the type andgmse of such partnerships as well. The

distinction between alliances and supplier-buyéati@ships in terms of the purpose of the

3 The market share of Android increased from 7%ehriary 2010 to 27% in May 2011. During the santeogeApple’s
iPhone increased its share of the smartphone midet8% to 17%. Source: http://tech.fortune.com¢2011/06/30/nielsen-
androids-growth-curve-flattened-in-2011-while-tipones-got-a-boost/
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interactions, the types of activities involved, ahe scope and depth of collaboration, raises
guestions over the applicability of conclusiongrirprior IS research to the alliance context. The
discrete nature of the strategic alliance necdssitthe development of a new theory, one

providing deeper insight on the role of IT resogregthin such relationships.

Second, the influence of firm-level IT resourcedriterorganizational relationships has
been heretofore only sparsely investigated. Pntgrorganizational relationship studies in IS
have tended to focus on relationship-specific otngging issues, such as relationship-specific
IT systems (e.g. electronic data exchange), thepeatibility or flexibility of IT architecture (e.g.
the use of standard interfaces or service-orieatetitecture), and the supporting role of IT in
aligning business processes directly linked torétationship (e.g. Malhotra et al. 2007; Rai and
Tang 2010; Saraf et al. 2007; Tafti 2009; Yao e8D9). However, many examples shown in
Table 1 suggest that firm-level internal-purposerd§ources have also played a central role in
initiating and managing alliance relationships. @aHly analysis of whether and how these
investments lead to better alliance performancevelver, remains in an incipient stage in IS
research. The consistent outperformance of somesfin alliances (Anand and Khanna 2000)
and the discrepancy between values appropriategabiyners from an alliance (Lavie 2007)
suggest that organizations diverge widely in thegpability to manage and utilize alliance
partnerships. The distinctive characteristics opatality required for managing individual
allianced call for a systematic approach to managing alkapcocesses and knowledge, a

strategy that has proven to be a key driver foredop alliance performanégAnand and

* In Strategy literature, this capability is refette as an alliance capabilitya firm's ability to identify partners, initiate
alliances, and engage in the ongoing managemenpassdible restructuring and termination of thed@ates (Tarun Khanna
1998 p. 351).
5 The performance of an alliance can be measurestiins of the performance of the alliance relatigmitself and the
performance of firms entering alliances (Gulati 899n this dissertation, | will use the teatliance performancé¢o refer to the
latter concept. It will be discussed in detail ingpter 2.
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Khanna 2000; Kale, Dyer, and Singh 2002; Kale am@jls 2007). Among the initiatives to
develop this organizational capability, IT resogrt@ve played a central role (Table 1); but the
guestion of whether and how these investmentstiehetter alliance performance has remained

unanswered.

Third, the focus on relationship-specific issues ladso led to the neglect of cross-
relationship management within alliances, a criteoaa of concern as firms increasingly engage
in multiple partnerships. Scholars have argued ahetluable alliance as a stand-alone may not
necessarily be value-creating from an alliance fplot perspective because of potential
interdependencies (Hoffmann 2007; Wassmer 2010)ltiffls simultaneous engagements in
alliances have become common in businesses. Forpaaat the time of the Cisco-HP alliance,
Cisco already had partnerships with several otlenpanies, including EDS, IBM, Intel,
Microsoft, Motorola, and Sony. Similarly, HP alscammtained partnerships with Accenture,
Deloitte, Disney, Intel, Oracle, etc. (Casciaro dparwall 2003). Noting the frequency with
which many firms engaged in multiple alliances,dals have argued that firms should view
these partnerships as a part of their overall ralkaportfolio (Hoffmann 2007), because
“managing a portfolio of 30 or more alliances isdamentally different from managing a few
scattered joint ventures”, as noted by AndersonsGiting’. In addition to the capability to
manage individual alliances, firms with multipldiahces need the capability to strategically
allocate, coordinate, and exploit the availablenmal and external resources accessible through
such partnerships. If a firm lacks this capabilitgving multiple partnerships can destroy the
collective value of alliances, especially when avlgeformed alliance overlaps in product or

market scope with an existing partner's businessaipns (Hoffmann 2007; Wassmer 2010).

% From “Dispelling the myths of Alliances”, cited @orporate Strategy Board (2000)
6



For example, the alliance between Danone and WaBahi#p mentioned earlier was terminated
due to Danone’s other competing joint ventures Wottal companies in China, leading to the
loss of almost US $3 billion in revenue for DangiWgassmer et al. 2010). A multipartner
alliance among Singapore Airline, Delta AirlinedaBwissair was also terminated, mainly due to
a conflict with the new code-sharing agreement betwDeutsche Lufthansa and Singapore
Airlines (Wassmer et al. 2010). Such contingend@siot necessarily lead to the termination of
pre-existing relationships, but the focal compargyrstill incur increased costs for managing
interdependencies and resolving conflicts. Thusjescesearchers suggest that firms should view
a discrete alliance as one component of an ovaliedince portfolio (Hoffmann 2007). In an
attempt to prevent potential conflicts and to cypsBinate relationships with multiple partners,
firms such as Fedex, Cisco, and Ernst & Young adiliT resources that allow managers to
obtain real-time information on all of the companyn-going partnerships (Corporate Strategy
Board 2000). Prior interorganizational relationstsfudies in IS research, however, are
inherently silent on these cross-relationship manant issues due to their limited focus on

individual relationships.

To summarize, this dissertation aims at fillingshegaps in knowledge and expanding

understanding of the business value of IT. More#igally, the goals of this dissertation are:

1. To provide a theoretical framework of the busineakie of IT in interorganizational
relationships in order to articulate the role of Within a broader set of
interorganizational business collaborations, iatsgic alliances, which go beyond

supplier-buyer relationships.



2. To understand the underlying processes throughhathie investment in firm-level IT
(as opposed to relationship-specific ones) inflesnihe performance consequences for
firms from interorganizational relationships sushadliances.

3. To understand the effect of a focal firm’s IT inocdinating across relationships and
exploiting external resources obtained from busrEstners connected through alliance

partnerships.
[-2.Summary of Dissertation Research

This dissertation comprises three related studiatdxplore questions about the role of
IT in alliances. In the second chapter (Chapterl 2)evelop a theoretical framework which
places emphasis on the function of IT as a platffemdeveloping and improving a firm’s
capability to manage and leverage alliances. Theduwbsequent chapters empirically examine
the performance effect of IT for firms from the geectives of individual alliances (Chapter 3)
and of overall alliance portfolidSChapter 4), while the final chapter provides dosions

(Chapter 5). A brief overview of these studiesdwis below.

 An alliance portfolio refers to the collectionaifiance relationships in this dissertation.
8



Table I-2. Overview of dissertation

Title Research Question | Type | Description
Chapter 1. This chapter explains the motivation of this dissen and posits the central research
Introduction guestion: What are the performance implicationd dh the context of strategic
alliances?

Chapter 2. How do IT resources Conceptual| This chapter uses a multitheoretical

The Role of IT | contribute to modern framework to argue that firm-level IT

in Orchestrating organizations whose contributes to alliance performance by

Extended businesses are extended to providing platforms to develop the

Enterprise partner firms through capability to strategically leverage and

through alliances? orchestrate alliance partnerships.

Alliances

Chapter 3. Is there an association Empirical This empirical event-study analyzes the

The Effect of between the use of IT- effect of the use of IT-enabled

IT-enabled enabled knowledge platforms knowledge platforms on the stock

Knowledge and alliance performance market response to a new alliance

Platforms on outcomes? announcement. The analysis of 439

the Market alliance announcements provides results

Value Effects which are broadly supportive of the

of Alliance hypothesis that the use of firm-level IT}

Announcements enabled knowledge platforms enhances
the performance consequence for firms
from individual alliances.

Chapter 4. Do a firm’s network Empirical Using a social network analysis (SNA

IT Investment | centrality and the diversity of technique, this chapter investigates the

Payoff and its partner compaosition in an interaction effects between a firm's IT

Alliance alliance network influence investment and alliance network

Networks: The | the payoff of the firm’s IT variables — network centrality and

Effect of investment? partner diversity — on financial

Network performance. This chapter provides

Centrality and evidences that IT investment provides

Partner greater benefits for firms that are at a

Diversity central position in the alliance network
and that have diverse alliance partners.

Chapter 5. The final chapter summarizes the theoretical andagerial implications from the

Conclusions three studies and identifies directions for futnggearch.




Chapter 2: The Role of IT in Orchestrating ExtendedEnterprise through Alliances

The second chapter develops a theoretical framewdrich explains the role of IT
within modern business organizations, which haveotye nodal entities in interorganizational
networks consisting of diverse alliance partnemal{Rlad and Krishnan 2008). My review of
literature reveals that the prior approach of t&réiture concerning the business value of IT and
interorganizational relationships has traditionatlstricted itself to analyzing relationship-
specific or partnering issues, such as informag@onhange and process integration between
partners mainly in supply chains. However, noting increasing number and scope of alliances
that a typical firm engages, recent alliance redeamphasizes the firm-level capability to
manage alliances as a key driver for alliance perémce (Anand and Khanna 2000; Kale et al.
2002). Moreover, these studies provide strong gt incentives to examine the role of IT in
developing this capability (Kale and Singh 2007kcérdingly, this chapter places particular

emphasis on learning and capability-building pectipes.

By drawing upon dynamic capabilities (Teece, Pisamul Shuen 1997), organizational
learning (Huber 1991), and a knowledge-based viéwa éirm (Kogut and Zander 1992), |
employ a multitheoretical framework to argue thainflevel IT contributes to alliance
performance by providing platforms to develop trepability to strategically leverage and
orchestrate alliances. This capability includes aoly a firm’s ability to manage individual
alliances, but also the ability to coordinate asrodationships and exploit external knowledge
obtained from alliance partners. In particularstbhapter proposes digitalized processes and
digitalized knowledge as key mechanisms througlcwiil resources develop this capability. |

elaborate on how the digitalization of internal ggsses and knowledge can influence the extent

10



to which firms leverage their interorganizationalationships, and conclude the chapter with a

set of testable propositions, some of which aretem the following two empirical studies.

Chapter 3. The Effect of IT-enabled Knowledge Platirms on the Market Value Effects of
Alliance Announcements

Does the investment in firm-level IT resources leadetter alliance performance? This
chapter proposes to answer this question by emafliriexamining the effect of a firm’s use of
IT-enabled knowledge platforms on the performancedividual alliances. In this chapter, IT-
enabled knowledge platforms mainly refers to thevkdedge-oriented IT applications such as
knowledge repositories, expert directories, andigware, which are developed “to support and
enhance the organizational process of knowledgatiore storage/retrieval, transfer, and
application (Alavi and Leidner 2001 p. 114)". Diagy upon previous works on organizational
learning and capability-building, | identify andsduss key mechanisms that convert the use of
IT-enabled knowledge platforms into individual atice performance. Following an event-study
approach, this empirical study analyzes the efféetse of IT-enabled knowledge platforms on
the stock market response to a new alliance anmoo@act. Assuming that stock market
responses accurately reflect the expectationshiisticcess of an alliance, | analyze 186 firm-
year level observations of 67 firms involved in 48Bances from 1999 to 2003 using the event-
study approach. The results are supportive of thgotihesis that the use of IT-enabled
knowledge platforms enhances the performance afvaffom individual alliances. However,
the hypothesis that predicts the positive intecactietween the use of IT-enabled knowledge
platforms and alliance experience is not supportétieoretical contributions and managerial

implications are discussed.

Chapter 4: IT Investment Payoff and Alliance Netwoks: The Effect of Network Centrality
and Partner Diversity
11



In this chapter, | examine the impact of a firmlBaace network on the payoff of IT
investment. By employing a social network analySkIA) technique, this chapter focuses on a
firm’s egocentric alliance network (Wassmer 20HD) approach that allows consideration of not
only a firm’s alliance partners, but also a firnbsoader network of alliance relationships.
Specifically, | investigate the impact of two fatan the alliance network on IT investment
payoff: (1) network centrality, the degree to whiaghfirm is at a central position within the
alliance network; and (2) partner diversity, thgme of heterogeneity in partner composition.
The research question of this chapter is “doesma’diIT investment payoff is greater for the

firm that are at a central position in the alliamegwork and that have diverse alliance partners?”

Based on earlier works exploring the effect of W afirm’s information processing and
dynamic capabilities, | propose a conceptual medeth tackles this question and details the
workings of a potential underlying mechanism. Tst tee hypotheses developed from the model,
| examined the performance of 242 public firms e tUnited States, which provide 825
observations during an 8-year span from 1998 t®&2B§ looking at the interaction effect of a
firm’s IT investment and its alliance network vdries (network centrality and partner diversity)
on financial performance, the corresponding chaptevides evidence that a firm’s investment
in IT generates greater positive performance impathe firm maintains a central position

within the alliance network or the firm has divepsatners.

Chapter 5: Conclusions

The final chapter summarizes the academic and neaidagmplications gleaned from

this dissertation study.
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Chapter Il. The Role of IT in Orchestrating Extended Ecosystems

[1-1.Introduction

Information technology (IT) and electronic linkagesthin and among organizations
have fundamentally remapped the boundaries of agtons (Melville et al. 2004; Sahaym et
al. 2007; Straub and Watson 2001; Straub et al4;2BBmmuto et al. 2007). Modern business
organizations build and maintain multiple relatioips with diverse business partners, creating
the interfirm connections that comprise an esskegtapetitive advantage (Dyer and Singh
1998; Dyer et al. 2001; Gomes-Casseres 1994). ffatgic alliance is one salient example of
such relationships. The growing number, as welltles increasing scope and importance
attributed to alliances within corporate strate@s hmade it clear to alliance managers and
researchers that, even though strategic allianggesent an essentially dyadic exchange, the
processes and outcomes associated therewith diealtyi dependent on the firm’s internal
management capability (Kale and Singh 2009). Thie-fevel capability is referred to as an
alliance capability, or a firm's ability “to iderfyn [alliance] partners, initiate alliances, and
engage in the ongoing management and possibleicasing and termination of thea#liances”
(Khanna 1998 p. 351). This capability also involvdse skills to configure [and manage] an
alliance portfolio in order to create a set of céetgny noncompetitive, and complementary
alliances” (Kale and Singh 2009 p. 57). Allianceaarchers argue that an alliance capability is
vital to a firm’s success in strategic alliancesaese it can provide a platform for a firm to
replicate its achievements in prior alliances oapply the lessons gleaned from past failures to

future partnerships. This capability is also impeeafor preventing potential conflicts and
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fostering inter-alliance complementarities, theeidependences which determine the collective

benefit transferred to the firm from its multipléiance relationships (Hoffmann 2007).

The proliferation of interfirm interactions has pided fertile ground for information
systems (IS) research. Much IS research has bemtedeto identifying the role that IT plays in
facilitating interactions between business partnersvarious forms of interorganizational
relationships, such as those with suppliers andhredlapartners. For example, early studies
examined the value of specific IT systems suchledrenic data integration (EDI) that enable
seamless connection between business partnersMalhopadhyay and Kekre 2002). More
recent studies, meanwhile, have investigated thepetibility and flexibility of IT infrastructure
between partners, components that support buspressss integration and bilateral knowledge
sharing (e.g. Rai and Tang 2010). Much less atientiowever, has been paid to the role of IT
in developing firm-level internal capabilities foranaging such interorganizational relationships,
whose ties become increasingly complex as the nurabd scope of interfirm interactions
expand. A traditional bias towards relationshipesiie issues has primarily resulted from the
prevailing transaction-oriented perspective of vakie of IT and interfirm interactions. While
our understanding remains rooted in the originahotastic legacy, interorganizational
relationships have nevertheless undergone contregalcturing aimed at realizing higher-order
and more strategic goals beyond achieving trarmsatiefficiencies (Gosain et al. 2004). For
this reason, Krishnan, Rai, and Zmud (2007) halleccéor further research on “how IT-enabled
process capabilities across the extended enterprigble firms to leverage resources, exploit
competencies, manage partner relationships, anbbrexppportunities (p.233)". Therefore, a
new perspective on IT is required if we are to @gepur understanding of the role of IT in

managing and exploiting the proliferation of inteyanizational relationships.
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In this chapter, | examine the role of IT in mod&rms that are interwoven via strategic
alliances. Among the various forms of interfirmatenships, | have chosen to study strategic
alliances due to the fact of (1) their profound &uopand importance in modern business
organizations and (2) the surprisingly scant aib@ntistorically paid to the subject in IS
research, barring a few recent exceptions (Sahdyah 8007; Tafti et al. 2013; Thrasher et al.
2010). The selection of this topic was also moadaby the many examples in business practice
(Table 1 in Introduction) and recent academic wahlet provide a strong theoretical incentive to
examine the role of IT in strategic alliances. Myrmowork is, in a sense, a direct descendant of
the recent theoretical development in allianceaesethat focuses on the evolution of alliance
capability. Drawing upon the theories of dynamipataility, knowledge-based perspective, and
organizational learning, | suggest that the firwmelecapability to leverage alliance relationships
can be shaped and developed by utilizing the fiuals IT that provides digitized platform of
processes and knowledge. This perspective is densiwith a recent growing body of literature

in IS that has incorporated organizational capgtitito IT business value questions.

In a general sense, the purpose of this chaptey woaden our understanding of IT
business value by first summarizing the accumudahbiat still diffuse findings of prior literature
and then proposing a new theoretical perspectivern@nt scholarly discussion on the role of IT
in strategic alliances. Specifically, the objectivad this chapter are to (1) systematically review
the traditional approaches of prior IS researchnterfirm relationship management issues,
identify their analytical limitations, and discuether theoretical perspectives that have been
widely used in other managerial disciplines to axpthe performance of strategic alliances; (2)

develop a theoretical model of the underlying pssafairough which IT creates value in strategic
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alliances; and (3) set the course for future resehy offering a set of propositions for additional

investigation.

| begin by briefly introducing how strategy resdens have conceptualized strategic
alliances, and then discuss how the concept ddraé capability has evolved in strategy and
management literature. Next, | review the IT cangs and theoretical paradigms employed in
prior interorganizational relationship studies & tesearch in order to provide a basis for
knowledge building. This is followed by a discussion the theoretical perspectives that have
been frequently employed in alliance research folagx differences in alliance performance
across firms. Based on this review, | develop ardtecal model and research constructs that
help explain the influence of IT on a firm’s ovéralliance performance and suggest a set of
propositions. Finally, | conclude by summarizing findings and limitations of my analysis and
by discussing the implications for research indhea of IS and interorganizational relationship

management research.
I1-2.Research Scope

Before proceeding with the discussion, it is neagsto clarify the scope of this chapter.
| will approach the main subject of this chaptahe performance implications of firm-level IT,
which supports the digitization of internal proeassind knowledge, in strategic alliances — by
framing my discourse in three overlapping dimensioh research. First, the discussion about
strategic alliances will focus on issues associatek the performance-related consequences of
such partnerships. The precedent alliance litezdtas investigated a diverse set of management
issues, such as the formation of alliances (eiged for the decision to enter into an alliance

and the choice of partners) (Doz 1996; Gulati 198&yie and Rosenkopf 2006), their
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governance structure (e.g. choice of contract aedafthical controls), dynamic evolution over
time (Ahuja 2000a), and the factors affecting tlseiccess or failure (Gulati 1998). This current
chapter focuses on the issues of whether and hioms fbenefit from entering into strategic

alliances and what factors influence the resulfiagormance.

Second, | consider alliance performance to be #reopnance consequences for a firm
resulting from its engagement in alliances (Gula®8). Though there may be a high correlation,
the performance consequences of alliances for engivm can differ substantially from the
performance of the alliances themselves becausextieat of benefits extended by an alliance
can vary significantly from partner to partner, deg@ing on their ability to appropriate economic
rents from the relationship (Lavie 2007). As thipter focuses on the effect of a firm’s IT on a
firm-level capability to generate higher value fraaliance relationships, the performance
measure from a focal firm’s perspective seems tmbee relevant than the performance of the

alliances themselves.

Third, this chapter focuses on the performance anmd IT in interorganizational
relationships. Prior IS research within this intgemizational relationship context can be broadly
categorized into two streams: (1) studies on thep@dn and governance of interorganizational
systems (I0S) and industry standard for informaégohange (e.g. XML); and (2) studies on the
performance implications of such systems and ITbksthinterorganizational processes. Prior
works in the first stream have suggested variousragnants regarding the adoption of 10S,
such as trust, buyer and supplier power, infornmapoocessing needs, institutional pressures,
network externalities, technology readiness, amstrumental benefits (e.g. Riggins et al. 1994;

Teo et al. 2003). However, these issues is noudgad in this chapter. Robey, Im, and Wareham
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(2008) is recommended as further reading for triesaring a more comprehensive review of

adoption, and governance issues in interorganizalti@lationships.
|1-3.Strategic Alliances and Alliance Capability

[I-3.1.What is a strategic alliance?

In strategy research, though the details slightiy?; an alliance is generally defined as a
contract-based inter-organizational collaboratihjch 1) involves two or more organizations
that are economically independent, 2) pursues Bpduiisiness purposes that are mutually
necessary and beneficial for all participants, @phdequires participants to pool their resources
(both assets and capabilities) to obtain desireédomues. Figure II-1 below appears in Kale and
Singh (2009), and provides an overview of the ranfjenterfirm relationships that can be
categorized as strategic alliances. As can beiseitie diagram, alliances represent a continuum

of hybrid governance between market and hierarchy.

Compared to traditional contract-based relatiorshgm alliance is often a longer-term
connection which seeks strategic goals rather tlnmmediate operational benefits; it also tends
to require more in-depth interfirm collaborationcadrdingly, while most of the knowledge
exchanged in a conventional interfirm interactiends to be operational or tactical (e.g. point-
of-sale information or inventory availability infmation in the case of supply chains), providing
little insight for strategic redirection (Malhotrat al. 2005), the knowledge exchanged in

alliances often involves tacit knowledge or profanig know-how (Ahuja 2000b).

8 An alliance is defined as a set of “voluntary ag@ments between firms involving exchange, shadngp-development of
products, technologies, or services” (Gulati 199898). Schreiner, Kale, and Corsten (2009) refie definition further,
deeming it “a medium- to long-term contractual ag@ment in which two or more independent orgaromatiacknowledge their
mutual interdependence and strive to pool thewuess to jointly create an outcome that neithehefexchange parties can
easily attain on its own”. Kale and H. Singh (2@#6), meanwhile, suggest another definitionpdaposive relationship
between two or more independent firms that invothesexchange, sharing, or co-development of resswr capabilities to
achieve mutually relevant benefits.”
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Figure II-1. Scope of Interfirm Relationships
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On the other hand, alliances are markedly differean mergers and acquisitions
(M&A), where one company takes full ownership obtrer. In an M&A, once the deal and
post-merger process are complete, corporate gavegnenters a stage of internal management,
where a single company determines decisions arckegses. Alliances, however, are a contract-
based relationship between economically indepengertners whose interests may not
necessarily be aligned. Therefore, alliances anerantly vulnerable to potential opportunistic
behaviors of the partners involved. Any ambiguity governance, resource investment,
performance evaluation, and revenue sharing istenpal stumbling block that can undermine
commitment and, in extreme cases, even cause thenggion of the relationship (Park and

Ungson 2001).
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A strategic alliance comprises a unigue managereamironment that combines the
benefits and challenges inherent in market andarghy. Accordingly, the strategic alliance

provides a particularly fertile research contextdtvategy and management literature.

[I-3.2.Alliance Capability: Why Do Some Consistenty Perform Better Than Others?

The question of whether and when alliances profiinincial values to its participants
has garnered much attention in strategy litera{@mpendix A). Recent alliance research has
provided strong theoretical arguments and empir@adence that the firm-level internal
capability to manage alliances, referred to aslkemae capability, plays a key role in shaping
both the scope and type of benefits that a firmegmes and captures from its alliance
relationships. Research regarding alliance capgpblilas examined the ability of a firm for

managing (1) individual alliances and (2) alliapoetfolio.

Alliance Capability for Managing Individual Allianc es

Among alliance studies that have tried to explai@ variance in alliance performance,
the work of Anand and Khanna (2000) features sicgnit heterogeneity in terms of a firm-level
capability to manage and utilize alliance partngshThis chapter shows that an alliance
capability enables firms to repeat their alliancecgss and achieve improved performance.
Subsequent studies examine how this capabilityldpsan a firm (Kale and Singh 2007; Kale
et al. 2002). One key finding in this stream is significant effect exerted by alliance experience.
Firms with ample breadth of experience tend to Imdtetter alliance performance, because the
firms could develop the knowledge to identify alli@ opportunities, form alliances, manage

alliance relationships, and transfer informatiorata from alliance partners. However, Kale et
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al. (2002) assert that the mere possession of iexper is insufficient in and of itself, and that

firms require an additional mechanism to fosterrigay.

Alliance Capability for Managing Alliance Portfolio

Another stream of research looks at the alliancpalodity to leverage multiple
relationships in its alliance portfolio. In partiay, researchers have noted that a given alliance
can often influence the other alliance(s) in theafdirm’s portfolio, an interdependency that can
positively or negatively affect the overall alliangalue. On the one hand, a given alliance may
jostle with another in the portfolio for the firmjghysical or managerial resources, potentially
degrading or offsetting any advantage the partiemsbuld otherwise create. On the other hand,
some alliances can and do complement each othedelner additional benefits to the firm.
Accordingly, the findings of recent alliance resdaadvise firms to consider their entire set of
individual alliances as a portfolio (Hoffmann 200Kale and Singh 2009; Wassmer 2010). The
capability needed to manage alliances as a partilifferent from that for individual alliances.
Kale and Singh (2009 p. 57) describe this caphalg a firm’s ability that “comprises multiple
dimensions, including the skills to configure ahaalce portfolio (to create a set of complete,
noncompetitive, and complementary alliances), tsteio and maintain trust across different
alliance partners in the portfolio, to resolve diotd between alliances in the portfolio, to
coordinate strategies and operations across adigaimcthe portfolio, to create routines to share
operational know-how across alliances in the pbafdo monitor the extra-additive benefits
(and costs) that arise due to interaction betwetarehnt individual alliances in the portfolio,

and so on.”
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My review of alliance literature reveals that (1fjran-level capability to manage alliance
relationships both at an individual alliance leaal at a portfolio level is a crucial determinant
of alliance performance and (2) the developmerthisfcapability involves intensive knowledge
management and complex coordination and contralites, findings that provide a strong
incentive to examine the role of IT. However, altia capability remains a largely uncharted
area of IS research. In the following section,Vige/ relevant IS studies and discuss how prior

IS research has approached the issues facingigégiaational relationships.

I1-4.Prior Approachesto I nterorganizational 1ssuesin IS Research

[I-4.1.Interorganizational Relationship Studies inIT Business Value Research

In order to initiate a process of knowledge buiddend scholarly dialogue, | began by
reviewing prior IS studies germane to my own warke number of IS studies in the strategic
alliance context is somewhat limited, however, ssitating a broad consideration of the IS
research examining interorganizational relationshfpdescription of the review process and the
list of articles included in my literature reviewegprovided in the Appendix (Appendix B). The
review reveals that IS researchers have adopteersgivconceptual, theoretical, and analytic
approaches and employed various empirical methgdedoto identify the role of IT in
interorganizational relationships. Table II-1 arable II-2 summarize the forms in which IT has
been constructed and modeled and the theories lthaé been employed in prior IS

interorganizational relationship studies.
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Table II-1. Construct Space of IT in Interorganizatonal Relationships Studies in IS

Research
Construct Description Examples of studies
Asset IT is viewed as a tool| « EDI (Barua and Lee 1997; Lee, Clark, and Tam 1999;

or physical asset that| Mukhopadhyay and Kekre 2002b)

is developed * IT-based SCM (e.g. Dehning, Richardson, and Znav 2
specifically for Rai, Patnayakuni, and Seth 2006)

interorganizational | « CRP (Raghunathan and Yeh 2001), VMI (Duchessi and
transaction in the Chengalur-Smith 2008)

contextof = « Web-based integration hubs (Christiaanse 2005)
interorganizational | . |nternet referral service (Ghose et al. 2007)

systems (I0S). « Interpretive systems for interorganizational traisms

(Malhotra et al. 2005; Trkman et al. 2010)

Capability IT capability refers to| « IT integration: the ability of a firm to integratkata,
a firm’s ability to use communication technologies, and transaction and
IT strategically for collaboration applications with business partnechsas
interorganizational suppliers, customers, and channel partners; data
relationship consistency, real-time communication, ease of acces
management. system compatibility, and seamless connection teiwe

partners (Barua et al. 2004; Dong et al. 2009; &rewd

Saeed 2007; Rai and Tang 2010; Saraf et al. 2007)

IT flexibility/reconfiguration: the ability of a fim to extend

and recombine IT with business partners; moduldsiigh

as component design and reusability), adaptability,

scalability, and the use of standards (Byrd anch&u2000;

Duncan 1995; Gosain et al. 2004; Rai and Tang 28afxf

et al. 2007; Tafti et al. 2013)

» The use of industry standards: XML, SEBI, SOA (Gosd
al. 2003, 2004; Malhotra et al. 2007)

Use Studies grounded in | « Types of Information flow (Klein and Rai 2009)
this perspective often| « Patterns of IT use (Sanders 2008; Subramani 2004)
do not specify IT * Information processing capability: supply chainnglet al.

constructs and focus |  2005), business process outsourcing (Mani et 40RO
on the use of IT or

information flow as
the result of the IT
usage.

% The abbreviations are defined as follows: EDIdetmic data integration), SCM (supply chain mamaget), CRP (continuous
replenishment program), and VMI (vender managermeentory).
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Table II-2. Theoretical Lenses Used in IS Literatue on Inter-organizational Issues

of

a

NisS

Theoretical | Brief description of the theory Applications in $8idies

Lens

Transaction| The TCE perspective offers 1) a8 One stream of research examines the impact of

cost set of determinants of the efficiency gains via IT on the firm size (Brynjatisn

economics | governance structure (firm versuset al. 1994; Clemons and Row 1992; Gurbaxani an
market) and 2) implications for | Whang 1991; Malone et al. 1987) and the number

potential safeguard strategies in suppliers of a firm (Bakos and Brynjolfsson 1993;

interorganizational transactions | Banker et al. 2006; Malone et al. 1987).

(Coase 1937; Williamson 1981)| Another stream of research views interorganizatior
systems (IOS) as a mechanism to reduce potential
opportunistic behavior, and investigates the
bargaining power of firms and its effect on
performance (Kim and Mahoney 2006; Subramani
and Venkatraman 2003).

Information | The information processing Considering IT as a key determinant of a firm's
processing | perspective considers a firm as amformation processing capability (Malone and
information processing system | Rockart 1991), IS researchers have examined the

(Galbraith 1974) and asserts thatalignment between the needs and the capability fo

the performance of firms is information processing in the context of business

determined by how well process outsourcing (Mani et al. 2010) and supply
information processing needs | chains (Bensaou and Venkatraman 1995; Premkumar
align with information processing et al. 2005). Some studies consider particular IT
capabilities (Bensaou and systems, such as electronic information transfén(K|

Venkatraman 1996). et al. 2005) and business analytics (Trkman et al.
2010) as a measure of the capability.

Resource- | RBV asserts that competitive IS researchers view IOSs or IT integration as iaalat
based and | advantages are gained and specific assets or capability that support tightly-

relational sustained by accumulating integrated interorganizational routines (Barualet a
views of valuable and scarce resources tha004; Rai et al. 2006; Subramani 2004). IT flexiil
firms are difficult to imitate (Barney | has also been investigated as a supporting mecha

1991). The relational view arguesfor process integration. (Klein and Rai 2009; Setaf

that firms can build such al. 2007).

resources at a dyadic or networ

level (Dyer and Singh 1998).

Competitive| This perspective assesses a firm’d-enabled sensing capability and absorptive capa
dynamics | competitiveness by examining a are highlighted (Chi et al. 2010; Sambamurthy et a
perspective | firm’'s ability to sense relevant | 2003). An additional emphasis is the flexibility Iof

market and technological chang
and to take strategic, adaptive
actions accordingly.

ethat support dynamic adjustments of their procesjuf
processes, and structure to changing environmeunis
partners (Gosain et al. 2004; Malhotra et al. 2005,

\J

5 a

2007; Rai and Tang 2010).

[1-4.2.1dentifie

d Knowledge Gaps
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The examination of IT constructs and theoreticahsés used in prior IS
interorganizational relationship studies revealsrfoain findings. First, IT business value
research on interorganizational relationships iaratterized by diverse treatments of the IT
construct. Second, IT has been frequently operalimed as a specific system linking partners.
Third, consistent with other IS research streantgoaving body of literature conceptualizes IT
as a measureable capability or usage. Fourth, dmstrricts of IT, however, restrict their
attention to partnering issues to a dyadic leveliting our understanding of the impact that IT

exerts on firm-level capabilities dealing with atlice relationships.

The preceding review concurs with the assertiomMalhotra et al. (2005) that IS studies
on interorganizational relationship issues havedeento focus either on the supporting
technology or the relational aspect of IT-supporietérorganizational interactions. Though
studies in this vein provide insights for improvirtige effectiveness of interorganizational
processes, largely focusing on transactional imgmuents, the prospective application of these

frameworks to strategic alliances is somewhat &ditmainly due to two reasons.

First, prior IS studies tend to view the organmadl boundary of a firm as a dichotomy
between hierarchy and market considerations. Thag to make a clear distinction between
internal operations and interorganizational inteo@s, with strategic alliances inhabiting a
middle ground between the two concepts. Strateljamaes need to be initiated, coordinated,
and managed as interorganizational processes whilsidering the firm’s own operations and
its other alliances (Hoffmann 2007). Therefore, #pproach of prior studies that separate
interorganizational processes from the firm’s in&droperations and focus on issues at a dyadic
level (e.g. integration of business processes datetal knowledge sharing) would appear ill-

suited to the strategic alliance context.
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Second, strategic alliances involve a diverse $diusiness activities, which tend to
pursue longer-term strategic goals rather than idiate operational improvement. Though
recent IS studies place increasing emphasis omegicainformation sharing and long-term
benefits, the limited scope of activities such agppdy-chain management raises doubts
concerning the applicability of more strategy-otegh and knowledge-intensive
interorganizational collaborative efforts such @isitj research and development (R&D) projects.
In particular, these types of collaboration tenddemand a lower level of IT and process
integration than in supply-chain relationships, &nd thus difficult to justify the value of IT in
the context of prior studies that emphasized & figfier-partner integration of IT and processes.
Indeed, this stance may encourage a diminishecdatrafuof the contribution of IT to strategic
alliances. However, the theoretical framework thatll discuss in the next section illustrates

how IT can generate value in strategic alliances.

[1-5.New Approach: I T asa Digital Platform for Capability Development

| propose a new theoretical perspective for intipg the role of IT in

interorganizational relationships (Figure II-2.\While the traditional approach focuses on IT
connecting a focal firm and its partners, the n@praach focuses on IT residing within a firm
and the development of a firm-level capabilitye@wdrage relationships. This perspective springs
from the growing complexity in managing multipléiahces and the increasing weight placed on
the contributions of IT to the development of orngational capabilities (Appendix D). This
approach, | believe, is not inimical to the tramll one. | view this new approach as
complementing the traditional one, using a distydtecused lens to illuminate different aspects

of interorganizational relationship management.
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Figure 1I-2. Comparison between Traditional and Pr@posed Perspectives

Traditional Perspective Proposed Perspective

Focal Firm

il v T~
[ Partner | [ Partner | | Partner |

IT interface

More specifically, | propose a theoretical framekiBthat links IT to alliance capability
in order to explain how a firm’s IT determine thiiamce performance (Figure II-2). This
framework builds on recent moves in IS studiesmpleasize the development of higher order
capabilities enabled by IT. Recent studies suggdsis IT enables higher-order business
capabilities, which in turn influence firm perfornee, by providing the building blocks for
business processes to form organizational capabil{Ray et al. 2004, 2005; Whitaker et al.
2010). An alliance capability, both at an indivitladliance level and at a portfolio level, has
proven to be a cogent determinant of the overaticess of a firm’s alliances. However,
relatively little research exists on the effecti®fon this capability. | start with a discussion of
the theoretical lenses of this chapter (Table I@3)en, | analyze and discuss the potential role of
IT in the development of alliance capability ang@est propositions (Table 1I-5) that explicitly

associate IT with alliance capabilities.

19 This framework is intended to provide guidancetmanalysis, explanation, and prediction of phesrmarregarding IT in
strategic alliances, and as such, may serve aeetionary theory (Gregor 2006). However, to ditish this framework from
the theories that have been suggested, revisedlaped, tested, and validated over time by mangaresers, | will use the term
“theoretical framework” to refer the theory devetdpand described in this section.
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Figure 11-3. Research Model'!
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[1-5.1.Theoretical Basis

detailed description of these theories.
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The theoretical underpinnings that are used toiextgl the mechanism of alliance
capability development through IT comprise the dgitacapability perspective (Eisenhardt and
Martin 2000; Teece et al. 1997), the knowledge-thasew of firms (Kogut and Zander 1992),
and the organizational learning theory (Huber 199A) brief description of theory and

applications in alliance and IS research are sunmaedin Table 1I-3. Appendix E provides a

1 The theoretical model and propositions in thisptéaare refined and empirically tested in thediwihg two studies. Briefly,

in Chapter 3, Proposition 1B and 3 are developebteadypothesis, which predicts the positive asgmoi between the use of IT-
enabled knowledge platforms and the abnormal stealket return from a new alliance announcemenEHapter 4, based on
the Proposition 2A and 2B, | examine the influenta firm’s alliance network properties on the tielaship between IT
investment and firm performance.




Table 1I-3. Theoretical Lenses

Theoretical Brief description of the | Application in Alliance | Application in IS studies
Lens theory studies
Knowledge- | The knowledge-based | Alliance researchers The knowledge-based view

based view of
firms

view of the firm focuses
on knowledge as a key
resource (Grant 1996)
and asserts that the
growth of a firm
primarily depends on its
ability to generate new
applications of
knowledge in its
knowledge base (Kogut
and Zander 1992).

emphasize the role of th
alliance as a source of
external knowledge.
Knowledge includes thal
held by direct partners
and by indirect partners
with which the focal

firm does not have direg
interactions (Koka and
Prescott 2002; Powell e
al. 1996).

ehas provided a theoretical
foundation for many IS
studies that explain

I organizational performance
and the organizational impa
of knowledge management
(Alavi and Leidner 2001;

t Tanriverdi 2005).

Dynamic
capability

Dynamic capability is the
firm’s ability to integrate,
build, and reconfigure
internal and external
competencies (Teece et
al. 1997). Eisenhardt ang
Martin (2000) and Zollo
and Winter (2002)
suggest that dynamic
capabilities develop
through firms’ learning
efforts.

Eisenhardt and Martin
(2000) state that
dynamic capabilities
consist of identifiable
and specific routines

I such as “alliance and
acquisition routines that
bring new resources intg
the firm from external
sources (p. 1108)”.

In the interorganizational
relationship context, IS
studies have proceeded fron
this perspective to examine
the value of IT flexibility that
supports frequent changes i
business partnerships

) according to strategic needs
(Rai and Tang 2010; Tatfti
2009).

ot

-

Organizational
Learning

This theory suggests tha
organizational learning
occurs through the
acquisition, distribution,
and interpretation of
relevant information and
knowledge.
Organizational memory i
also required. (Crossan ¢
al. 1999, 2011; Huber
1991; Stein and Zwass

1995; Walsh and Ungson mechanism of alliance

1991)

t A learning perspective
has been adopted to
explain the significant
link between alliance
performance and prior
experience (Anand and
Khanna 2000; Sampson

52005). Recent studies

dtengage in deeper
scrutiny by investigating
the underlying

learning process (Kale
and Singh 2007).

IT enhances a firm’'s capacit
to learn by providing IT-

(Goodman and Darr 1998;
Janson et al. 2007; Kane an
Alavi 2007; Pentland 1995;
Roberts et al. 2011; Tippins
and Sohi 2003) and by
improving organizational
memory (Anand et al. 1998;
Stein and Zwass 1995). In
the interorganizational
context, Scott (2000) shows
the facilitating role of IT in
bilateral knowledge sharing

mediated learning processes

and learning.

Note: This table lists some representative stualiesshould not be construed as an exhaustive redfihve relevant

literature.
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Table 1I-4. Model Constructs

of multiple alliances.

Construct Description
Information IT assets and capabilities that strengthen thenazgaonal processes and knowledge
Technology | systems. The definition of digitized process andvwedge are adopted from

Sambamurthy et al. (2003, p. 247)

» “Digitized process”: “the extent to which a firnreploys common, integrated, and
connected IT-enabled processes”

* “Digitized knowledge”: “the comprehensiveness andessibilities of codified
knowledge in a firm’s knowledge base and the itenected networks and systems
that enhance interactions among individuals fomdedge sharing and transfer”

Alliance A firm’s ability to manage its individual allianceshich involves “skills to identify
Capability: partners, initiate alliances, and engage in theimggmanagement and possible

(1) Individual | restructuring and termination of these alliancelsaifha 1998 p. 351)”. This capability
alliances comprises the management of alliance processesllzamte knowledge.

* Alliance process: the management of a set of bssiaetivities and tasks throughout
the life cycle of an alliance, from initiation tertnination.

* Alliance knowledge: the knowledge from prior alic@experiences of a firm, which
can provide insights on managerial issues in gif@tdliances, such as partner
selection, contract formulation, and governing pases.

Alliance A firm’s ability to configure and manage its all@nportfolio (Kale and Singh 2009).

Capability: This capability includes the management of theuatle portfolio and organizational

(2) Alliance knowledge base.

portfolios * Alliance portfolio: a set of business activitieslaasks related to the coordination gnd
control of multiple alliance relationships and perts.

 Organizational knowledge base: a firm's knowledgsdy which consists of the
knowledge developed internally and acquired extrna firm’s alliance portfolio
determines the extent of alliance-derived infororatbenefits to the firm’s
knowledge base.

Organizational The organizational structure, process, and cuthaesupport a firm’s organization-
Practices wide alliance activities.

Organizational A firm’s performance consequences resulting frollamtes. It comprises the
Performance | performance consequence of an individual alliarrde the performance consequenge

The knowledge-based view provides a basic explamaif how a firm is formulated,

while the dynamic capability perspective helps dest@ting the process of capability

development in firms. The organizational learnihgdry reinforces the theoretical development

underscoring learning as a key mechanism for theldpment of alliance capability. Kale et al.

(2002) have likewise noted that “the organizatiomehrning, dynamic capabilities, and

evolutionary economics [which forms a basis of klemige-based view of firms] literature offer
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some of the most useful insights with regard toabéfy development (p. 749).” These theories
are closely interlinked concepts and are frequeamslyd together (e.g. Kale and H. Singh 2007,

Zollo and Winter 2002). | draw these theories tigtmout the development of propositions.

Table II-5. Summary of Propositions

IT and Alliance Capability — Platform for managimglividual alliances
P1A | Digitized process enhances an alliance capabdityrfanaging individual alliances by imposing
disciplined routines on alliance processes througho organization.

P1B | Digitized knowledge enhances an alliance céipafir managing individual alliances by
facilitating organizational learning; it providesganizational memory and supports the process
of acquiring, distributing, and interpreting manamgat expertise in strategic alliances.

IT and Alliance Capability — Platform for managialljance portfolios

P2A | Digitized process enhances an alliance capabdityrfanaging a portfolio of alliances by
enhancing the efficiency in coordination and cdndfanultiple simultaneous alliances.
P2B | Digitized knowledge enhances an alliance céipafor managing a portfolio of alliances by
supporting firms to leverage knowledge acquirednfraultiple alliance partners.

IT and Complementarity Organizational Practices

P3 | The impact of digitized process and knowledgalli@nce capabilities will be positively
moderated by complementary organizational practices

[1-5.2.IT as Digitized Process and Knowledge

IT in this model comprise IT ass&snd capabiliti€’s that support the digitization of
organizational processes and knowledge (Alavi aatiner 2001; Sambamurthy et al. 2003;
Wade and Hulland 2004). Unlike the conceptualizatbIT artifacts in prior interorganizational
relationship studies, IT in this model are not texdito those specifically intended for partnering
issues, such as interorganizational IT systemgalJabilities for integrating processes between

partners, and IT usage in interorganizational adgons. Instead, the model broadly considers

12|T assets are “anything tangible or intangiblefttra can use in its processes for creating, prodyand/or offering its
products to a market (Wade and Hulland 2004 p."109}he alliance context, this can refer to pe@d T applications, such as
tools, databases, and digitalized knowledge remasst, which help alliance administrators managegsses and knowledge for
individual alliances.
13 The term “IT capabilities”, or “repeatable patteof actions in the use of assets to create, pedund/or offer products to a
market” (Wade and Hulland 2004 p. 109), pertainkhéoacquisition, deployment, and leveraging oastets (Paviou and El
Sawy 2006). The model primarily focuses on theragimg capability of IT assets, which is the extein¢ffective usage of the
IT assets discussed above. However, as Pavlou lz®avEy (2006) have noted, because the acquisidieployment and
leveraging dimensions of IT capability adhere sequential progress, acquisition and developmenstil considered critical
IT capabilities.

33



IT that enables the digitalization of processes lamowledge for alliance management at both
individual and portfolio levels. | follow the deftion of digitized process and knowledge
suggested by Sambamurthy et al. (2003). “Digitipeacesses” refers to “the extent to which a
firm deploys common, integrated, and connected ndbéed processes”, while “digitized
knowledge” refers to “the comprehensiveness an@satgilities of codified knowledge in a
firm’s knowledge base and the interconnected ndtsvand systems that enhance interactions
among individuals for knowledge sharing and trarisfambamurthy et al. 2003 p. 247). The
digitization supported by IT augments both the heand richness of processes and knowledge
for business activities (Sambamurthy et al. 2008).in this model can take the form of
corporate-level IT applications such as ERP, wipigdvide assistance to corporate managers in
the coordination and monitoring of on-going alliaer they can comprise networking
applications, such as online messenger and welaghlcations, which facilitate interactions
among organizational members to share their expegge in strategic alliances; or they can

include overarching IT infrastructure supportingthé above mentioned applications.

[1-5.3.Alliance Performance

| consider alliance performance to be the perfoceazonsequences of alliances for the
participating firms (Gulati 1998). Alliance perfoamce comprises the performance
consequences for firms vis-a-vis their individulllaaces and their overall alliance portfolio;
consequently, | will use the termadividual alliance performanceand alliance portfolio
performance respectively. Examples of individual alliance pemi@ance metrics used in prior
alliance research include abnormal stock markgtoreses to alliance announcements (Anand
and Khanna 2000; Kale and Singh 2007; Kale et@)2}, patent activities from R&D alliances

(Sampson 2005, 2007), and survey measures, suwehedler a focal firm achieved its primary
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objective and whether a particular alliance enhdribe company’s competitive position (Kale et
al. 2002). Alliance portfolio performance has beperationalized via various measures, such as
revenue growth (Baum et al. 2000), market shar&égZaand Bell 2005), productivity (Koka
and Prescott 2002), innovativeness (Zaheer and Z28€l5), and patent counts (Ahuja 2000b;

Baum et al. 2000).

11-5.4.Alliance Capability: (1) Platform for Managi ng Individual Alliances™*

The first component of alliance capability is anfis ability for managing individual
alliances, a measure that serves as an organiahtibeitform for repeatable alliance success.
This construct is included based on the prior atle&aresearch, which emphasizes the importance
of a disciplined approach that supports systematioccess management and facilitates
organizational learning (Kale and Singh 2009). Hdrédifferentiate this capability into two
components: alliance process management and ali&mowledge management. Alliance
process management denotes the management of atistpnocesses throughout the life cycle
of alliances, encompassing partner selection, aonhttesign, and post-formation management.
The latter component, meanwhile, signifies the rgangent of the alliance knowledge that the

focal firm has accumulated over time through e>qrere.

Alliance Process Management

An individual alliance progresses through differstages in its life cycle (Gulati 1998),
involving alliance initiation (based on strategansideration), partner selection, contract design,
coordination, and termination. My use of the teralidnce process”, grounded in the definition
of a business process as “a set of logically rdlgasks performed to achieve a defined business

outcome (Davenport and Short 1990)", thus refersateet of business activities and tasks

14 This section provides a theoretical basis for Gwap.
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throughout the life cycle of an alliance, from itstiation to termination. According to the
evolutionary economics perspective, as a firm eagag many alliances over time, it develops
routines for executing the alliance process. Howeary number of different routines for this
process may exist within a firm because allianaesodten initiated and managed at a business
unit level. If there are insufficient interactiobstween business units in terms of sharing their
past experience and learning from alliances, thatimes are likely to reveal significant
differences across business units due to theiowarand discrete experiences from strategic

alliances.

Alliance researchers generally emphasize the reddvelop a firm-level routine for the
alliance process for mainly two reasons (Dyer et280D1; Gomes-Casseres 1998; Kale et al.
2002). First, encouraging alliance managers te takonsistent approach is likely to reduce the
risk of managerial mistakes such as neglecting mapb steps in the process or sequencing
activities incorrectly (Kale et al. 2002). Secouigyveloping a firm-level routine can facilitate
organization-wide learning efforts by enabling tleplication and transfer of best practices
within a firm (Kale and Singh 2007). A firm-levebutine can encourage alliance managers to
apply their best knowledge in managing the alligpicess, such as assessing the suitability of

potential alliance partners, drawing up allianaagements, and assaying alliance performance.

Prior IS research suggests that digitized procassrapose a disciplined routine that all
employees follow to perform their jobs by providiogdified tools or embedding them into IT
systems (Hitt et al. 2002). Many firms that arewactn strategic alliances, such as Dow Corning
Corporation, exploit IT-enabled tools that providguidelines, checklists, or manuals
incorporating best practices to manage the diftepiases and decisions in strategic alliances

(Kale and Singh 2007). These IT-enabled digitizeacesses can potentially minimize process
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variability across business units in their appre@scto strategic alliances and encourage alliance
managers to adhere to a consistent approach &meds throughout an organization (Frei et al.
1999). In addition, the codification of knowledgedaroutines into technology renders the
knowledge easier to apply (Galunic and Rodan 19B&)s, | propose that

Proposition 1A: Digitized process enhances an atiecapability for managing individual

alliances by imposing disciplined routines on aili@ processes throughout an

organization.

Alliance Knowledge Management

Firms learn various aspects of alliance managernent experience, such as selecting
partners, designing contract, managing procesgess@on (Anand and Khanna 2000; Sampson
2005). The knowledge from prior alliance experienaghich can be both tacit and codified, can
teach firms to select appropriate management psese®r current and future alliances, thereby
improving the alliance’s performance. The knowletigsed view suggests that, because this
knowledge arises from the firm’s deliberate effaver time in its organization-specific context,
it is not easily transferrable and imitable (Gra®©96; Kale and Singh 2009). In this regard,
alliance knowledge is a key firm resource that gates competitive advantages. Hence,
according to the dynamic capability perspectivefiran’s efforts to acquire, distribute, and
develop new applications of this knowledge carmesh weight in determining how successful

its alliance performance will be (Teece et al. 1997

Firms can passively learn and acquire knowledgeutfin alliance experiences, but as
Zollo and Winter (2002) have noted, firms can alao take more proactive actions and exert
deliberate efforts to facilitate organizationalrl@ag. Prior research on knowledge management

suggests that a firm’s key initiatives for learniwan broadly fall into three categories: (1) coding
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and sharing of knowledge objects for best practasorganizational memory systems, (2)
creation of corporate knowledge directories thapnraernal expertise as a mechanism for
disseminating uncodified knowledge, and (3) cremtiof knowledge networks (or

communication channels) that bring knowledge us®gsther for communication and discussion

so that important knowledge is shared and ampliffddvi and Leidner 2001).

According to the organizational learning theorygitized knowledge can be a key
enabler of all of these dimensions of organizafiolearning by supporting (1) codified
knowledge systems, (2) online expert directories] &3) knowledge networks (Alavi and
Leidner 2001; Goodman and Darr 1998; Huber 199heKand Alavi 2007; Tippins and Sohi

2003).

Codified knowledge in IT-enabled organizational nogeyncan strengthen knowledge
acquisition, distribution, and retrieval by renaeri organizational knowledge explicit and
communicable (Stein and Zwass 1995). Organizatior&xhory can manifest itself in digitized
knowledge as “written documentation and structundormation stored in electronic databases,
codified human knowledge stored in expert systetasumented organizational procedures and
processes and tacit knowledge acquired by indivedaad networks of individuals” (Alavi and
Leidner 2001)”. Therefore, any document and knogdedbject related to alliances in digitalized
format can be considered as a basic unit of ITJ4edlabrganizational memory. Notably, these
knowledge resources may be diffused across business, leading some firms to take a
systematic approach and aggregate the accessswrémpurces in a bid to enhance organization-
wide accessibility. For example, the web-basedamtie-dedicated portal of Cisco Systems
provides a single point of access to a knowledgeskory for alliance management. Because

memory systems permanently store relevant infoonat make it accessible for reuse, they can
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help human actors cope with a possible informatwerload, as well as support their role as
information processors (Stein and Zwass 1995) dtiteon, these systems allow for knowledge

to be accessed easily, modified promptly, and shasenecessary (Stein and Zwass 1995).

Online knowledge directories, which catalogue imé¢and external alliance experts, also
serve as a key mechanism for the management ahedliknowledge because not all knowledge
can be codified and shared through digitized systéviany high-performing firms in alliances,
such as Hewlett-Packard and Cisco Systems, maiotdine contact directories that provide
access to experts from inside and outside of thmepamy (Corporate Strategy Board 2000).
Digitalized online directories allow users to sfetheir needs by utilizing sophisticated search
options and help alliance managers to acquire th&t melevant knowledge for their needs. The
resulting direct personal interactions can fad#ditthe sharing of tacit knowledge (Alavi and

Leidner 2001).

IT-enabled communication channels, meanwhile, ssscbcommunication technology (e.g.
email and online messenger), groupware and onlomanwnities, as well as increasingly
influential social network applications (e.g. imtal wikis and blogs), enhance interactions
among individuals within an organization, allowingem to share and transfer real-time
information and contextual knowledge. These enhdupcecesses of interaction and knowledge-
sharing encourage the development of mutual urelestg among organizational members and
strengthen the social ties among them. The redulsétnong ties support sense-making,
perspective sharing, and the further developmeta®f knowledge (Sambamurthy et al. 2003).
In turn, the beneficial effects of this sense dinracy among organizational members may
contribute to more effective organizational leagnhiand accelerated development of alliance

capability.
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To summarize, digitized knowledge (1) supports twglification, distribution, and
retrieval of knowledge for managing individual afices via organizational memory systems, (2)
reinforces the sharing of tacit knowledge by prawydonline directories of internal and external
experts on alliances, and (3) facilitates the dgwalent of knowledge by supporting interactions
among the alliance managers who are the usersiaricd knowledge. Easy and quick access to
relevant information and real-time information-shgrenabled by IT facilitate the organizational

learning process for alliance management. | tmapgse that

Proposition 1B: Digitized knowledge enhances ariaalle capability for managing
individual alliances by facilitating organizationdearning; it provides organizational
memory and supports the process of acquiring, idisting, and interpreting management
expertise in strategic alliances.

11-5.5.Alliance Capability: (2) Platform for Managi ng Alliance Portfolios™

The second component of alliance capability is ren' ability to manage alliance
portfolios. As was the case in my earlier discussib the alliance capability for individual
alliances, | separate issues regarding alliancéqgtios into two components — alliance portfolio

management and organizational knowledge management.

Alliance Portfolio Management

Strategic alliances allow firms to access the resgsiof outside organizations that would
be difficult to obtain otherwise. The dynamic caifigbperspective suggests that a firm’s ability
to integrate newly acquired resources from alliapagners with its own resource pool and to

reconfigure their optimal allocation generates cetitipe advantages (Eisenhardt and Martin

15 This section provides a theoretical basis for Géragp.
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2000; Teece et al. 1997). Indeed, alliance resessdbuttress a firm’s ability to coordinate and

control a portfolio of alliances (Hoffmann 2007;I1&@and Singh 2009).

Managing an alliance portfolio requires extensigerdination and control efforts, which
can be both a complex and information—intensiveegge. Coordination — the act of managing
dependencies among a firm’s various activities magle more complicated by the formation of
an alliance, which necessitates new internal coatthin requirements. All alliances in a firm’s
portfolio are dependent on one another to someneXiecause they compete for the firm’'s
limited physical and managerial resources with o#légances and internal businesses (Wassmer
et al. 2010). In some instances, the dependenemmie more complex when the activities of an
alliance directly influence the other alliances.isTincreased coordination burden can clearly
have a detrimental effect on organizational pertoroe (Hoffmann 2007Control, meanwhile,
involves monitoring and evaluating alliance perfarmoe. The intricacies involved in controlling
alliances stem from the difficulties of identifyingeasuring, and rewarding the contribution of
an individual alliance (Gulati 1998). Therefore,magers must develop appropriate metrics, and

gather and process relevant information in ordexercise effective control.

Numerous studies have documented the value of ITelation to coordination and
control. For example, in the diversified and mobiltisiness organization context, Chari et al.
(2008) and Dewan, Michael, and Min (1998) empihicahow that the value of IT is greater in
firms that need more extensive coordination androbefforts.Enhanced reach and connectivity
through electronic internal linkages can heightenisibility and awareness of a firm’s ongoing
alliance partnerships and support rapid decisiokingafor coordinating alliances by providing
the appropriate insights into operational and sgiat decisions. Regarding controls, digitized

process allows firms to design sophisticated parémce metrics and analytics that enhance the
41



visibility of the performance of various processkithas, Ramasubbu, et al. (2011) show that
IT-enabled real-time information flow improves onggational performance by enabling firms to

monitor progress on intermediate goals and metoicBmely managerial intervention.

Some companies such as FedEx and Ernst & Youngdstems that allow managers to
track the status of all existing alliances in riée (Corporate Strategy Board 2000). These
systems can also help manage dependencies andppaiential conflicts of interests between
alliances. More general-purpose corporate IT appbas such as ERP (enterprise resource
planning) can also serve in a similar role by allfgyvcorporate managers to access essential
information in a quick, reliable, and consistentniat for decision-making purposes (Hitt et al.
2002). By providing information on the availabilitysage, and cost of various resources, the
systems can help managers maximize resource adlncatross business units and alliances. |

thus propose that

Proposition 2A: Digitized process enhances an radkacapability for managing a
portfolio of alliances by enhancing the efficiengy coordination and control of multiple

simultaneous alliances.

Organizational Knowledge Base

Several studies in alliance research suggest thrae gproperties of a firm’s alliance
portfolio can represent the collective benefitsnfronultiple alliances, such as the amount of
reliable and diverse information that the firm caoquire through its multiple partnerships
(Ahuja 2000b; Koka and Prescott 2008; Wassmer. &(dl0). For example, a firm with a higher
number of partners is likely to have greater actessmluable, key information, as opposed to

those with fewer partners (Ahuja 2000b). The colemsss among a firm’s partners can
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determine the quality of information because sutthmiacy can prompt the generation of trust
and reduce opportunism, thus increasing the witlgss to share secret information with partners
(Coleman 1988). Also, a firm with partners that éalistinctive knowledge resources is more
likely to be exposed to diverse perspectives ad aglnew ideas and information from its
partners (Burt 2004). The benefits of the incrdasdume, richness, and diversity of knowledge
can generate “super-additive” value synergies flomowledge complementarities (Koka and
Prescott 2002; Tanriverdi 2005). When knowledgeouweses from different sources are
complementary, the overall return to the knowledggource can be greater than the sum of

individual returns.

However, management researchers have suggestethéhability of a firm to generate
value from its external partnerships depends ndy om the capabilities of its partnering
relationships, but also on its internal capacifiés leveraging the expanded knowledge pool
(Kogut and Zander 1992; Koka and Prescott 2002; drd Lancaster 2003). This is because
having broad access to relevant knowledge, whilecrdfcal importance, does not in itself
guarantee the creation of new knowledge (Dosi 19BR)reover, physical distance between
individuals and a potential lack of interaction agghem may impose constraints on identifying
the existence and location of newly acquired ab#&lknowledge within a firm (Alavi and

Tiwana 2002).

The knowledge-based view of firms emphasizes bloghvialue of externally acquired
knowledge derived from alliance partners and thpabdity of the firm to generate new
applications of the knowledge by integrating it lwiexisting knowledge (Kogut and Zander
1992). This perspective, which emphasizes the psoé capturing, storing, interpreting, and

utilizing knowledge gleaned from alliance partnetsongly suggests that digitized knowledge
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significantly enhances a firm’s ability to manapetknowledge development process (Malhotra

et al. 2005; Zahra and George 2002).

This impact can be observed in three areas ofanfia. First, IT-enabled organizational
memory, such as databases and knowledge reposjtmam significantly upgrade a firm’s
capability to store within its internal knowledgepository the external knowledge acquired from
multiple partners. Organizational memory can sexaitical role when a firm interacts with a
number of partners. This is the case because, thowdtiple sources of information may benefit
firms to some extent, beyond a certain point, eeleinformation can overwhelm an enterprise’s
cognitive capacity, leading to information overlofat firms involved in interorganizational
relationships (Malhotra et al. 2005). However, fabled memory systems allow firms to store
and maintain massive amounts of information fronteexal sources for current and future

potential use (Malhotra et al. 2005).

Second, digitization of knowledge can assist firmsinterpreting and assimilating
knowledge from external partners in the firm’s orgational context. Newly acquired
knowledge from external partners oftentimes isreatly for immediate use (Roberts et al. 2011).
Knowledge, especially externally acquired inforroati becomes valuable only if it is
incorporated into the firm-level organizational text (Malhotra et al. 2005; Roberts et al. 2011).
Various IT-enabled analytics and interpretive systesuch as business intelligence systems and
data analysis and mining software, allow the infation obtained from external partners to be
organized, rearranged, and processed. These syséonfirms to process large quantities of raw
data and uncover patterns therein (Malhotra e2@05; Trkman et al. 2010). Also, IT-enabled

communication channels, such as online messengerscammunities, help develop mutual
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understanding and enable the sharing of contextualwledge among employees, further

accelerating knowledge assimilation.

Third, IT supports firms in the integration of knledge that involves merging,
categorizing, classifying, and synthesizing exgtikmow-how (Alavi and Leidner 2001; Kogut
and Zander 1992). Galunic and Rodan (1998) argus the likelihood of knowledge
recombination is lower when knowledge is widelypaissed, due to both the higher costs of
exchange and lower detection probability. Digitizesbwledge, such as knowledge repositories
and directories, supports knowledge integration aothbination processes by providing a
platform to acquire or to locate and retrieve teeassary complementary knowledge (Alavi and
Tiwana 2002; Sambamurthy et al. 2003). InternaMkedge portals provide immediate access to
new knowledge from alliance partners across busingegs, and allow firms to identify how new
external knowledge is related to that which existheir current knowledge bases (Roberts et al.
2011). Ithus propose that

Proposition 2B: Digitized knowledge enhances anaalle capability for managing a

portfolio of alliances by supporting firms to leage knowledge acquired from multiple

alliance partners.
[I-5.6.0rganizational Practices

The application of IT alone may improve alliancealaility and performance, but prior
IS research has shown that the value generatiangait of IT is maximized in the presence of

supporting complementary organizational practidésiyille et al. 2004).

Given the complex roster of alliance-related taskss imperative for firms to have a
structural mechanism in place for coordination arahagement of its organization-wide alliance
activities. Through extensive field work, Kale a8thgh (2007) identified various examples of
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how firms manage alliance processes and knowledtn the organization through alliance
committees, task forces, and other forums thatitate the exchange of alliance experience and
best practices among intra-firm alliance manag@iseir empirical study provides strong
evidence linking these efforts to the developmenaltiance capability. These organizational
practices are designed to support for (1) init@gticoordinating, and monitoring alliance
activities and for (2) knowledge sharing in suppafrtan organization-wide drive to learn and
accumulate alliance management lessons and besicpgawithin a firm (Kale and Singh 2009;

Kale et al. 2002).

Organizations that do not have appropriate managepractices may not experience the
same benefits from the digitized process and kndgdesupported by IT (Bresnahan et al. 2002;
Tambe et al. 2012). Moreover, in some cases, possible that an existing alliance process
becomes inefficient, and know-how from prior expades becomes outdated, adversely
affecting performance (Sampson 2005). Enhancedrefprocess and knowledge supported by
IT can aggravate the adverse effect. In this regaid imperative for firms to have appropriate
organizational practices, which actively reviseirth@ocess and knowledge, and incorporate
their most recent best practices and knowledgeth@systems so as to steer future actions in a
positive direction (Zollo and Winter 2002). | thpopose that

Proposition 3: The impact of digitized process &ndwledge on alliance capabilities will

be moderated by complementary organizational pcasti

[1-6.Discussion

This chapter represents the first step towardshgoehensive examination of the impact
of IT on the development of alliance capability ahd performance of strategic alliances. It is

my belief that it possesses significant contribaitpotential for IT business value research by
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providing a theoretical framework that demonstrdtew the business value of IT in strategic
alliances can be generated from IT that build aeeketbp a firm-level capability for managing

alliance relationships.

As many high-performing firms in strategic alliascaetilize various firm-level IT for
their alliance activities, there is an urgent némdmanagers and decision makers who wish to
improve their alliance performance to understardprformance implications of IT investment.
The theoretical model of this chapter may thusiba/@d as a series of guidelines for investment
in IT for the management of strategic alliancesicwhhave traditionally been considered to be
less dependent on firm-level IT. The model suggés&s firm-level IT can facilitate the
management of individual alliances and alliancetfpbos by reinforcing related capabilities

through the digitization of processes and knowletlygreby enhancing alliance performance.

Like any other academic work, however, this papearat free from inherent limitations,
and as such, encompasses potential research areésther development. First, this work
intentionally restricts its focus to firm-level Iifh order to clarify the difference between the
effect of firm-level IT (germane to this chapterhda relationship-specific IT (vis-a-vis
approaches in prior studies) in interorganizatioekationships. Therefore, the model does not
address the effect of relationship-specific IT thave been shown to enhance firm performance
from their interorganizational interactions. A freuwork may develop an overarching theory

that combines the prior approach with the framewtakeloped in the present chapter.

Second, the model and theoretical arguments regarkihowledge management are
primarily developed around the role of IT in thaldimation and distribution of knowledge in the
organizational learning process. However, the @dicon and internalization of knowledge,

which pertain to the transition of knowledge fromiadividual level to an organization level and
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vice versaare also critical components in organizationatiéng. Future research may elaborate

further on the role assumed by IT within these dosa

Lastly, the model considers the capabilities fonagng individual alliances and alliance
portfolios independently, even though there capdmgtive or negative interactions among them

| leave these unexplored linkages for future regdear

I1-7.Conclusion

Interorganizational relationships have arousedirtherest of IS researchers, largely due
to drastic changes triggered by the advance ohlthe last two decades. The heterogeneous
universe of IT has accelerated the proliferationirgérfirm interactions and facilitated the
evolution of relationships from efficiency-driveperational transactions to knowledge-intensive

strategic collaborations.

This chapter proposes that IT plays a central noledeveloping alliance capability, a
concept that recent works have trumpeted as a kapler for success in strategic alliances.
Based upon the relevant literature in IS and othanagerial disciplines, | have identified the
extant knowledge gaps and developed a generaldiiesdrframework explaining how firm-level
IT can make or break alliance capability and alleaperformance. | have also synthesized the
accumulating but still diffuse sources of knowledgedevelop a set of propositions that may
both propel and determine the course of futureamede In the two following studies in the
dissertation, | empirically examine parts of thenfiework developed in this chapter. In Chapter
3, building on the discussion on Proposition 1B &hrdposition 3, | examine the interplay
between the use of IT-enabled knowledge platforaiBance experiences, and individual

alliance outcomes. In Chapter 4, | refine ProposiA and Proposition 2B and test the effect of
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an alliance portfolio on IT investment payoff. tend to pursue some of the other aspects of the

framework in future research outside this dissienat

It is my hope this framework will provide a stimaldor further study of IT, alliance

capability and organizational performance.
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[1-9.Appendices

[1-9.1.Appendix A. Brief Overview of Alliance Reseach in Strategy and Management

Discipline
Table II-6. Strategic Management Research RelatedtAlliance Performance and
Capability
Issues Study
ConsequencesEarly alliance literature showed the benefits baates, such as knowledge sharing, @
of alliances | and risk reduction, and access to complementastsaéshuja 2000b; Mowery et al.

1996; Park et al. 2004), but empirical studies éxaimine the financial impact of
alliances in the stock market have produced migedlts (Chan et al. 1997; Das et al.
1998).

ost

Alliance/Firm
characteristicq

Das et al. (1998) show the potential effects aaatle and firm characteristics, such as
the types of activities and profitability of a firmon alliance performance. Lin, Yang, a

nd

related to Arya (2009) examine the effect of resource complaarty and partner status on

performance | alliance performance. Other researchers have aisuired the choice of scope and
governance structure of alliances and their sulzsggffect on performance (Khanna
1998; Oxley 1997).

Effect of Several studies have provided strong evidenceettarience is positively related to

experiences

alliance performance in various measures suchrmsviluation (Anand and Khanna
2000) and patent activities (Sampson 2005). SsualEo show that the relationship
exhibits a diminishing marginal return (Hoang aratiermel 2005) and that partner-
specific experiences can negatively affect corgoparformance (Goerzen 2007; Hoar
and Rothaermel 2005). Also, Sampson (2005) sugtestshe benefits of experiences
depreciate over time.

g

Alliance
capability

Anand and Khanna (2000) propose the concept aatalé capability”, and subsequen
studies have tried to identify the specific compueef this capability (Schreiner et al.
2009) and how it develops in a firm. Kale et 2D@2) point to dedicated alliance
functions as a key structural mechanism. Dyer.g2801) propose that knowledge
management plays an essential role of dedicatedifum) and Kale and Singh (2007),
empirically show how the role of a dedicated alliarfunctions in facilitating a firm’'s

[

“alliance learning process”.

Note: This table |

ists some representative stuginesshould not be construed as an exhaustive refitve relevant literature.

Alliances can bestow various benefits, such as @aBiction from economies of scale,
risk sharing, and access to complementary assetgdA2000b; Mowery et al. 1996; Powell et al.
1996). However, the upshot of potential benefitst t firm may glean from an alliance often
belies the managerial challenges inherent in swin@rships, a situation referred to as “the
alliance paradox (Kale and Singh 2009)". Indeediarates often fail (Harrigan 1988); one
industry study reports a failure rate of betweefo3hd 70% (Corporate Strategy Board 2000).
The investigations on the financial impact of alias have had mixed results (Chan et al. 1997;
Das et al. 1998). Accordingly, the question of viheetand when alliances provide financial
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values to its participants has garnered much abtem strategy literature. As mentioned in the
main text, research regarding alliance performamacebe broadly categorized into two branches
examining performance consequences from the viewbia firm’s (1) individual alliances and
(2) overall alliance portfolio.

Alliance studies have tried to explain the variamcalliance performance by considering
the types of alliance activities and participapisfitability (Das et al. 1998), the choice of seop
and governance structure of alliances (Khanna 1@88ey 1997), and the characteristics of
alliance partners (e.g. resource complementarityantner firms’ status) (Lin, Yang, and Arya
2009).

Table II-7. Strategic Management Research RelatedtAlliance Performance and

Capability
Issues Study
Structural Alliance studies have shown that various structpraperties of a focal firm’s alliance
alliance network, such as the number of alliances (Powell.€t996), the number of direct and
network indirect partners (Ahuja 2000b), and centralityw®b et al. 1996) influence the firm's
properties performance in terms of growth (Baum et al. 20Q8vé&ll et al. 1996), productivity

(Koka and Prescott 2002, 2008), and patenting iact{ihuja 2000b). Network
properties at an industry level have also beenidered (Schilling and Phelps 2007).

Closed vs. In discussing the role of closure in the social@tire, which develops social norms
open network| and trust among partners, Coleman (1988) advotateslue of closed networks.
structure Burt (1992), on the other hand, favors the roléhefopen network (one rich in

structural holes). Subsequent empirical studiesf@BR000b; Baum et al. 2000; Burt
1992; Zaheer and Bell 2005) empirically investighate benefits of each network
structure.

Firm Zaheer and Bell (2005) show that the network stmgcturther enhances a firm’s
capabilities | benefits derived from its internal capabilitiesvlea(2007) examines the effect of
partners’ properties on the focal firm’s marketfpenance (Tobin’s-q).

Managing Recent studies have highlighted the need for abilitgyao manage alliances from a
alliance portfolio perspective (Duysters et al. 1999; Earsdl Bamford 2005; Goerzen and
portfolios Beamish 2005; Parise and Casher 2003; Wassmer2&14l) .

Note: This table lists some representative stualiesshould not be construed as an exhaustive refitlve relevant literature.

Another group of alliance researchers argues thianhees serve as conduits through
which firms obtain access to external knowledge toatributes positively and significantly to
the firm’s performance (Ahuja 2000b; Powell et H096; Schilling and Phelps 2007). These
studies view alliances as a platform for the formad informal exchange of knowledge and
argue that some valuable knowledge shared betwkamca partners can migrate from one firm
to another with which it is not directly allied, towith which it shares a common partner. In other
words, a firm’s linkages can provide it with accéssot just the knowledge held by its direct
partners, but also to that held by its partnersnms. Studies in this vein have shown that
various structural characteristics of a firm’'s atice network influence firm performance via
distinctive informational benefits in terms of tielume, diversity, and richness of information
(Koka and Prescott 2002). Key structural factorslude the number of direct and indirect
partners (Ahuja 2000b; Powell et al. 1996), therage distances to other firms in the network
(i.e. closeness centrality) (Powell et al. 1996)d @he local relationship configuration among
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direct partners, which are often characterizedl@sed or open networks (Burt 1992; Chi et al.
2010; Coleman 1988). Some studies also take thibuads of the partners into consideration,
such as average R&D and marketing expenditure iof@as (Lavie 2007).

[1-9.2.Appendix B. Review Process

For the review of IS research on interorganizatior@ationships, | followed the
systematic process of surveying and reviewing éhevant existing scholarly work described by
Webster and Watson (2002), which is similar to dbproaches taken by Melville et al. (2004)
and Wassmer (2010).

The identification of relevant literature involvego steps: keyword search and backward
search'® (Webster and Watson 2002). The first step w&syavords searcln scholarly peer-
reviewed leading journals in IS using commonly usedrch engines: EBSCO Business Source
Complete and Science Direct. Browsed journals ohelGommunications of the ACM, Decision
Support Systems, Information Systems Researchndbof MIS, Management Science, and
MIS Quarterly. The search terms include alliancgerorganizational, interfirm, supply chain,
and supplier. The second step vi@skward searchand | used citations of identified articles
from keyword search as further sources. This sbews identifying relevant articles that may
have been omitted in the keyword search and astinlether leading journals.

After identifying a list of potentially relevanttaies, | reviewed the titles and abstracts
of the articles and decide on whether they meetbkeaiteria: the performance implication of IS
in interorganizational relationships. For caseswimch a title or abstract was not conclusive
about the relevance of the article, the article s@@ned in more detail to determine whether it
should be included in the review. The studies ttmhot meet the criteria were discarded. For
example, the studies examine the adoption of ingardzational systems (e.g. Bala and
Venkatesh 2007; Mithas et al. 2008; Teo et al. 2Q081 et al. 2006) are excluded from the
review.

The final step was to read all relevant articled @noduce a summary including key
characteristics such as the study type (i.e., quneké case-study, empirical), the research
guestions, theoretical underpinning, research desigain IT construct, findings, and
implications.

This systematic and comprehensive search resuité@ iarticles. This process excluded
book chapters, working papers, and other artiokdsubjected to the peer-review process.

Table 11-8. Classification of Articles in the Reviav Process
No | Studies Types of Study IT Construct Theoreticakbas
1 Bakos (1991) Analytical Use Transaction cost
economics
2 Bakos and Brynjolfsson (1993) Analytical Use Taction cost

18 Among the approaches suggested by Webster andm802), | did not usterward-searchwhich involves searching
articles that cite identified articles from the Weyrd and backward steps, in order to ensure thityjoéreviewed studies.
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economics

3 Bakos and Nault (1997) Analytical Asset Transactcost
economics
4 Banker et al. (2006) Analytical Use Transactiostc
economics, Dynamic
capabilities
5 Barrett and Konsynski (1982) Conceptual Asset Bqilicit
6 Barua and Lee (1997) Analytical Asset Game theory
7 Barua et al. (2004) Empirical Capability Resotliased view
8 Bensaou (1997) Empirical Use Information progassi
perspective
9 Bensaou and Venkatraman Empirical Use Information processing
(1995) perspective
10 | Bensaou and Venkatraman Conceptual Use Information processing
(1996) perspective
11 | Brynjolfsson et al. (1994) Empirical Use Transat cost
economics
12 | Byrd and Turner (2000) Empirical Capability NEotplicit
13 | Chaetal. (2008) Analytical NA Organizatioredining
14 | Christiaanse (2005) Conceptual Asset Not Explici
15 | Christiaanse and Venkatraman| Empirical Use Market channel theory,
(2002) Resource-based view
16 | Clark et al. (1996) Case-study Asset Not Explici
17 | Clemon and Row(1992) Conceptual Use Transaatimst
economics
18 | Dehning et al. (2007) Empirical Asset Not Expplic
19 | Dong et al. (2009) Empirical Capability Trangactcost
economics, Resource-bas
view
20 | Downing (2010) Empirical Asset Not Explicit
21 | Duchessi and Chengalur-Smith| Empirical Asset Not Explicit
(2008)
22 | Duncan (1995) Conceptual Capability, Not Explicit
23 | Ghose et al. (2007) Analytical Asset Game theory
24 | Gosain et al. (2003) Conceptual Capability NqplEEit
25 | Gosain et al. (2004) Empirical Capability Coaation theory
26 | Grohowski et al. (1990) Case-study Asset NotliEixp
27 | Gurbaxani and Whang (1991) Conceptual Use Tcéinsacost
economics, Agency theory
28 | Im and Rai (2008) Empirical NA Organizationadrieing
29 | Kim and Mahoney (2006) Conceptual Asset Transactost
economics, Resource-bast
view
30 | Kim et al. (2005) Empirical Use Information pessing
perspective
31 | Kim et al. (2010) Conceptual Use Evolutionargreamics
32 | Klein and Rai (2009) Empirical Use Relationadwi
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33 | Kumar and van Dissel (1996) Conceptual Use Npti&it

34 | Lee et al. (1999) Empirical Asset Not Explicit

35 | Lietal. (2006) Analytical Use Game theory

36 | Malhotra et al. (2005) Empirical Asset Absorptoapacity

37 | Malhotra et al. (2007) Empirical Capability Adatpon, Dynamic
capability, Contingency
theory

38 | Malone and Rockhart (1991) Conceptual Use Npli&ik

39 | Malone et al. (1987) Conceptual Use Transactiost
economics

40 | Mani et al. (2010) Empirical Use Information pessing
perspective

41 | McKinney and Whiteside (2006) Empirical Asset t Haplicit

42 | Mukhopadhay and Kekre (2002 Empirical Asset Bipblicit

43 | Nicolaou and McKnight (2006) Experimental Asset Not Explicit

44 | Osborn et al. (1989) Case-study Asset Not Eixplic

45 | Premkumar et al. (2005) Empirical Use Informaipoocessing
perspective

46 | Raghunathan and Yeh (2001) Analytical Asset Giumery

47 | Rai and Tang (2010) Empirical Capability Comipetidynamics
perspective, Resource
dependence theory

48 | Rai et al. (2006) Empirical Asset Resource-basad

49 | Rai et al. (2009) Empirical NA Social embeddessne
perspective

50 | Ratnasingam (2005) Case-study Asset Institutibieary,
Cognitive process
framework

51 | Riggins and Mukhopadhyay Analytical Asset Game theory

(1994)

52 | Sanders (2008) Empirical Use Organizationahiear

53 | Saraf et al. (2007) Empirical Capability Rela@ibview

54 | Scott (2000) Conceptual Capability Not Explicit

55 | Smith (2004) Conceptual Asset Not Explicit

56 | Steinfield et al. (2011) Case-study Capability ot Explicit

57 | Straub et al. (2004) Analytical Use Game theory

58 | Subramani (2004) Empirical Asset Organizatideatning,
Transaction cost
economics

59 | Subramani and Venkatraman | Empirical Asset Transaction cost

(2003) economics

60 | Tafti (forthcoming) Empirical Capability Trangimn theory
Coordination theory
RBV & dynamic
capabilities

61 | Thrasher et al. (2010) Empirical Capability tdependence theory

62 | Trkman et al. (2010) Empirical Asset Not Exilici

63 | Wang and Seidmann (1995) Analytical Asset Gdmery

64 | Yao et al. (2007) Empirical Asset Not Explicit
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65 | Yao et al. (2009) Empirical Asset Not Explicit
66 | Zmud and Massetti (1996) Case-study Use Noti&kpl
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11-9.3.Appendix C. Theoretical Paradigms Used in Iterorganizational Issues in IS
Research

The concept of the transaction cost economics (T@&j)spective was originally
introduced by Coase (1937) and further developedWilliamson (1981). Based on the
assumption that firms are self-interested econoagients with bounded rationality, the TCE
perspective offers 1) a set of determinants ofginernance structure (i.e. firm versus market)
and 2) implications for potential safeguard stregegn interorganizational transactions. Prior IS
interorganizational relationship studies that rely the TCE perspective as the overarching
theoretical lens can be broadly classified into twategories: (1) research on the impact of
efficiency gains that result from the use of IT imterorganizational interactions on the
organizational boundaries and (2) research on d¢he of interorganizational systems as a
mechanism to reduce the potential for opportuniséibavior in interorganizational transactions
(Kim and Mahoney 2006; Subramani and Venkatram#&320

The information processing perspective considefsna as an information processing
system and asserts that the performance of firmdetermined by how well information
processing needs align with information processiagabilities (Bensaou and Venkatraman
1995). Therefore, this theoretical branch suggmss firms should create the most appropriate
configuration of organizational structure, processad IT to facilitate the collection, processing,
exchange, and distribution of information in orttfulfill their information processing needs in
each relationship (Bensaou and Venkatraman 199%6)1%ubsequent IS studies revised and
examined this framework in various business con{&in et al. 2005; Mani et al. 2010;
Premkumar et al. 2005)

The resource-based view (RBV) views a firm as adbuof resources and asserts that
competitive advantages are gained and sustained¢dymulating valuable and scarce resources
that competitors would find difficult to imitate @ney 1986, 1991; Dierickx and Cool 1989;
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Wernerfelt 1984). The relational view of firms (@&yand Singh 1998) extends this concept,
arguing that a firm’s critical resources may sp# drganizational boundaries. This theory
suggests that pairs, or networks, of firms reatia;ns from their relationships with external
partners, with dyadic- or network-level barriers itoitation created by tightly integrated
interorganizational processes and relation-spec#ssets between partners. These two
conceptualizations of firms have been adopted bgeraus IS studies that seek to discover the
process of IT business value generation (Melvitleale 2004; Ray et al. 2004). Such studies
assert that commonly available IT cannot creatéasable values, and that only IT deeply
embedded in organizations with complementary bgsimpeocesses can create value (Bharadwaj
2000; Ray et al. 2004). Accordingly, in the intgyamizational relationship context, IS research
focuses on (1) IT viewed as intrinsically relatigpecific assets that are customized for a specific
relationship or (2) higher-order capabilities (epgocess integration and knowledge sharing
between partners) supported by IT integration antleixibility (e.g. Barua et al. 2004; Dong et
al. 2009; Rai et al. 2006; Saraf et al. 2007).

The competitive dynamics perspective, often charatd as Awareness-Motivation-
Capability” (AMC), is grounded in Schumpeter (1942)'s framekwof creative destruction and
asserts that a firm’s competitiveness is determiethat firm’s ability to sense relevant market
changes and to speedily make the appropriate atgmés. Studies espousing this perspective
view interorganizational relationships as a sowtéonger-term learning and new knowledge
creation to enhance the ability of firms to adaptheir changing environment (Ring and Ven
1994). Accordingly, IS studies in this stream focws IT that supports interorganizational
learning (Chi et al. 2010; Malhotra et al. 2005¢ am flexible IT architecture that supports
dynamic adjustment of a business’s procedures, epsas, and structure to changing
environment and partners (Gosain et al. 2004; Medhet al. 2007; Rai and Tang 2010; Tatfti
2009).

[1-9.4.Appendix D. Organizational Capabilities in IS Studies

Recent IT literature suggests that IT enables mighger business capabilities, which in
turn influence firm performance (Ray et al. 200002, Whitaker et al. 2010). The basic
assertion of these studies is that IT providesbinéding blocks for business processes to form
organizational capabilities, as illustrated in .

Two major theories identified in these studies taeeresource-based view and dynamic
capability. Studies espousing the resource-based ¥ocus on business processes that are
tightly integrated with IT, and consider these Habled business processes themselves as key
firm capability that generate competitive advantagehe resource-based view focuses on the
exploitation of the resources that a firm has asgliand developed in the past. Therefore,
though the studies in this research stream illtestfze relations, they are relatively silent on how
the capability has developed in a firm and why &h contribute to this development process. On
the other hand, the dynamic capability perspegilaees greater significance on the acquisition
or development of a capability. Therefore, | chotise dynamic capability perspective as a
theoretical foundation of this study.

" Here, “awareness” is defined as a firm’s abiléysense the dynamics of a competitive environmedtcmickly detect external
challenges and opportunities (Chi et al. 2010; Sambrthy et al. 2003). Other key concepts are “naditm”, or a firm’s intent
to take decisive action, and “capability”, the fisnability to react with speed and efficiency tdider market-driven products
and services.
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Table 11-9. Empirical Research on IT and Organizatonal Capability Development

Tilydmase

Studies Organizational capability 1T construct

Barua et al. (2004) Online information System integration
capability

Ray et al. (2005) Customer service proced$s resource
capability

Resource-based viev

Tanriverdi (2005)

Cross-unit knowledge
management capability

IT-relatedness across
business units

Rai et al. (2006)

Supply chain integratio
capability

nIT infrastructure
integration for SCM

Pavlou and El Sawy | New product IT leveraging Resource-based view
(2006) development capability | competence and dynamic
capabilities

Banker and Bardham

Manufacturing capability

Plant information

Dynamic capabilities

(2006) systems
Rai and Tang (2010) Competitive process | IT integration and ACM framework
capabilities (process reconfiguration

alignment and flexibility)

Joshi, Chi, Datta, and

Knowledge capability

IT-enabled absorptiv

eDynamic capabilities

Han (2010) capacity

Mithas, Ramasubbu, | Customer process and, | Information (not explicit)
and Sambamurthy performance managemenpmanagement

(2011) capabilities capability

Note: This table lists some representative stualiesshould not be construed as an exhaustive review
of the relevant literature.

[1-9.5.Appendix E. Theoretical Underpinnings of This Study

Knowledge-Based View of Firms

The knowledge-based view of the firm builds on sotgce-based assessment (Barney
1991) and evolutionary economtég{Nelson and Winter 1982). The knowledge-based view
focuses on knowledge as a key resource (Grant 12@8prting that the growth of a firm
primarily depends on its ability to generate nepl@ations of knowledge in its knowledge base
(Kogut and Zander 1992). A firm’s knowledge baséjoh consists of knowledge developed
internally and acquired externally (e.g. from alba partners), is chiefly valued for its ability to
improve the performance of the firm. Knowledge Isaskfirms are significantly different from
firm to firm because of the path-dependent charisties of the knowledge accumulation. In
other words, because the knowledge base incretlyerdiaanges over time, the current
knowledge base of a firm is largely determined tyinitial endowment and prior experiences.
Furthermore, as knowledge is often deeply embeddedndles of its organizational routines, it

18 Evolutionary economies view a firm as a historieality that consists of routines referring to arigational protocols, process
specifications, and interaction norms through whighviduals apply and integrate what they knowhwiit having to
communicate it explicitly. Routines are developea ifirm as it gains experience with a specifiévitgt
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is difficult to imitate. Knowledge, therefore, isvaluable, rare, and inimitable resource that can
engender competitive advantages. This theory fudhgues that knowledge integration, which
involves synthesizing and applying current and aequknowledge resources (Grant 1996;
Kogut and Zander 1992), is a key firm capabilitycdogse it enables a firm to exploit “its
knowledge and the unexplored potential of the tetdgy (Kogut and Zander 1992 p. 391)".

Dynamic Capability

The dynamic capability perspective evolves from eaource-based view of firms.
However, the critical distinction is that, rathéah accentuating the exploitation of firm-level
resources, this perspective emphasizes the chamghs capabilities, focusing on acquisition
and development. A dynamic capability is definedths firm’s ability to integrate, build, and
reconfigure internal and external competenciedtiress rapidly changing environments (Teece
et al. 1997 p. 516)". This perspective asserts dyatimic capabilities enable firms to unleash
value derived from firm resources through innowatidynamic resource reconfiguration. It
argues that dynamic capabilities are unique anokyaticratic processes that emerge from the
path-dependent processes of individual firms (Nekad Winter 1982; Teece et al. 1997; Zollo
and Winter 2002). However, the initial concept ghamic capabilities was criticized for being
too abstract and tautological. Eisenhardt and Mg2000) refine the concept and argue that
dynamic capabilities “are the organizational arrdtegyic routines by which firms achieve new
resource configurations (p.1107)” and further arghat dynamic capabilities consist of
identifiable and specific routines such as “allenand acquisition routines that bring new
resources into the firm from external sources (@8)1 In addition, the authors argue that the
path-dependency of dynamic capabilities can beebetéscribed as comprising the learning
process of a firm. Zollo and Winter (2002) suppbis argument by proposing that a dynamic
capability of the firm, one that generates and rieslithe firm’s routines involving complex
organizational tasks, develops through deliberataning efforts aimed at articulating and
codifying knowledge relevant to specific tasks.

Organizational Learning *°

The organizational learning theory constituteskie theoretical nexus for many alliance
studies that employ it in order to explain the gigant effect of past experiences on alliance
performance (Kale and Singh 2009; Wassmer 201®arzational learning is defined as “the
dynamic process of creating new knowledge and feamsg it to where it is needed and used,
resulting in the creation of new knowledge for tamansfer and use (Kane and Alavi 2007 p.
796)". This theory was developed to articulate emsdmns between past actions, the
effectiveness of those actions, and the genesfatofe actions. Unlike individual knowledge
situated in discrete persons, the knowledge ofrgarization represents a collective knowledge

19 Since organizational learning theory broadly cdess the development of knowledge, it is closelgtes to the concept of
knowledge management and absorptive capacitythe ability of a firm to recognize the value ofimeexternal information,
assimilate it, and apply it to commercial ends” {€o and Levinthal 1990). However, knowledge managerends to
emphasize the static stock of knowledge held bgrganization and the characteristics of that kndgie(Kane and Alavi 2007).
In addition, absorptive capacity is, according thBrts, Galluch, Dinger, and Grover (2011), biasedards external knowledge,
while organizational learning encompasses bothnateand external knowledge. Therefore, | use ¢hm t'organizational
learning” as a broader term for consistency, blltdvaw insights from prior studies on knowledgermagement and absorptive
capacity wherever necessary.
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pool spatially distributed throughout the organmat(Shah and Goldstein 2006). Moreover,
because individuals, not organizations, are thecypal agents of learning, an organization risks
losing knowledge if the individual with a specifimowledge leaves the firm. Therefore,
organizational learning requires the clarificatiohthe mechanismsr processedor firms to
leverage knowledge fronprior alliance experiences for the benefit alrrent and future
alliances.

The organizational learning theory posits that kharning process of organizations
involves acquiring, distributing, and interpretingformation (Huber 1991; Tippins and Sohi
2003). These learning processes affect organizaiembers’ shared assumptions and beliefs,
modify the range of their behaviors, and thus mfice the levels of organizational effectiveness
and performance (Huber 1991; Stein and Zwass 199%).above theory also introduces the
concept of organizational memory, which refers tbhe"amount of stored information or
experience an organization has about a particuem@menon” (Tippins and Sohi 2003).
Organizational memory is considered particularlpamant in leveraging past experiences, as it
embodies “the means by which knowledge from the igdsrought to bear on present activities”
(Stein and Zwass 1995).

The organizational learning theory has been emplagelS research mainly for two
purposes. One branch of IS research has employsdhbory to suggest that IT facilitates
organizational learning by supporting processes kearning (acquisition, distribution,
interpretation of information) and helping organiaaal memory to store information from past
activities and outcomes (Malhotra et al. 2005; Robded Boudreau 1999; Walsh and Ungson
1991). A confluent stream of research has usedlisry to explain the effect of experience in
IT projects and IT/business process outsourcingiigker et al. 2010). This current chapter
builds on the former stream of research.
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Chapter Ill. Building Alliance Capabilities through Information Technology: The
Effect of IT-enabled Knowledge Platforms on the Maket Value Effects of Alliance

Announcements

[11-1.Introduction

In recent decades, information technology (IT) played an increasingly significant role
in generating value for business functions thahsp@anizational boundaries (Krishnan et al.
2007; Prahalad and Krishnan 2008). The enhancedacitgp to manage complex
interorganizational activities using IT has enalfieds to engage more aggressively in alliances
(Sahaym et al. 2007; Tafti et al. 2013), which @etractual arrangements between two or more
independent firms for mutual benefits that neitiien can easily attain on its own (Kale and
Singh 2009; Sahaym et al. 2007). The role of ITadacilitator in alliance formation raises the
guestion of whether IT also allows firms to perfobmtter in alliances. Despite the extensive
body of information systems (IS) literature on morganizational relationship management, we
know surprisingly little about the effects of firlavel IT applications on the outcomes of
alliances. Most IS studies on interorganizationalationship management have primarily
focused on IT that supports a tight integratiomasiness processes between partners at a dyadic
level; these studies include the investigationle€teonic data interchange (EDI) developed for a
specific relationship (e.g. Mukhopadhyay and Kekd@2) and the compatibility and flexibility
of IT infrastructure and applications between pangn(e.g. Rai and Tang 2010; Saraf et al. 2007;
Tafti et al. 2013). Close IT-enabled integrationween partners, however, may not be required
for all alliances. Alliances involve a diverse sat business activities, from promotional

marketing programs to long-term joint research dedelopment (R&D) projects. Accordingly,
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the demand for IT for a specific alliance relatiopscan vary significantly from alliance to
alliance. Some successful alliances may need hdainwestment and integration, while others
may not. In the latter case, it is difficult to {ifg the value of IT from prior studies that
emphasize the value of IT to support tight busir@esess integration. However, to conclude
that IT is not relevant to some alliances would gremature, because prior studies have

investigated the effect of IT with a limited focus.

Recent theoretical developments in the allianedture provide a strong incentive to
investigate the influence of IT on alliance managetrfrom the perspective of a focal firm’s
capabilities. Literature suggests that, althoudlarades are essentially dyadic exchanges, the
processes and outcomes associated with them Byitiespend on a firm’s internal management
capability, which can be enhanced by organizatioewearning efforts (Kale et al. 2002;
Schreiner et al. 2009). At the same time, it i®amonplace observation that various firm-level
IT applications now serve as digitized knowledgatfpkms and assume a critical function in
storing and sharing alliance-related knowledge mmedated within the firm, potentially
enhancing firm’s learning efforts for the managetmehalliances. For example, many high-
performing firms involved in alliances, includingettlett-Packard, Cisco Systems, FedEx, and
Xerox, have invested in IT applications and eleutaatabases that support knowledge sharing
for various alliance-related tasks, such as pargedection, process management, decision
making, and performance evaluation. Many practéreoriented business articles give these
examples as best practices for firms to benchm@dkporate Strategy Board 2000; Dyer et al.
2001; Gomes-Casseres 1998). Despite high levelgmtefest in the effects of IT-enabled
knowledge platforms in alliance management, there &w empirical or theoretical

examinations of how IT-enabled knowledge platforafect the performance of strategic
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alliance$’. Thus, | ask the following research questisnthere an association between the use

of IT-enabled knowledge platforms and alliance perfance outcomes?

In this chapter, | propose that IT-enabled know&dglatforms can improve
organizational learning, facilitating the developrhef firm capabilities in managing alliances.
Based on the theories of organizational learningb@t 1991), | hypothesize that firms with IT-
enabled knowledge platforms are expected to achhagber levels of performance. This
expectation develops because using these platfoomigibutes to the development of alliance
capability by facilitating organizational learniramnd encouraging alliance managers to follow
disciplined routines. | examine my hypotheses byestigating the relationship between the
stock market response to the announcement of aaliemnce and whether the use of IT-enabled
knowledge platforms affects this relationship. Asgwg that stock market responses accurately
reflect the expectations for the success of aaraik, | analyze 186 firm-year level observations
of 67 firms involved in 439 alliances from 1999 20603 using the event-study approach. The
results provide support that alliance announcemergate a positive effect on the market
valuation of a firm, and that the use of IT-enabk@dwledge platforms is positively associated
with stock market gains. However, results doesshotv the evidence for the synergetic effect of

the use of IT-enabled knowledge platforms and radkaexperience.

This chapter makes several contributions to |$dttee. Most importantly, it extends the
findings of recent IS studies that emphasize therl@bled cultivation of higher-order business
capabilities, which influence firm performance (RPavand El Sawy 2006; Ray et al. 2004,
2005; Tanriverdi 2005; Whitaker et al. 2010). Faogson alliance capability, considered to be

an important firm capability (Kale and Singh 2007hjs chapter provides a theoretical

20«plliance performance” in this study refers to therformance consequences for firms as derived &itiemces (Gulati 1998),
an outcome that can be different from the perforranf alliances themselves.
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framework and empirical evidence that suggests ciribution of IT-enabled knowledge
platforms to the development of organizational télfees. It also presents guidelines for
successful business practices, namely that firnsridg to enhance their performance in
strategic alliances should invest in IT-enabledwedge platforms; even if the platform does
not directly relate to a specific alliance, it wilicilitate firm-wide learning efforts in alliance

management.

The remainder of this chapter is organized as\alldn the following section, | provide
a review of the relevant background literature #&meh develop hypotheses based on relevant
theories and academic literature. Anecdotal exasnpfethe use of three types of IT-enabled
knowledge platforms in the management of stratalfiances are also discussed. A description

of my research design and data are followed byeudsion of my results and the conclusion.

I11-2.Literature Review

Prior literature relevant to this chapter can begarized into two broad areas. The first
area encompasses studies in the alliance literdhateempirically examine the performance
consequences of alliances for firms and the fadtwas influence those outcomes. The second
area involves IS research that examines how ITuenmites organizational capabilities and

performance.

[11-2.1.Alliance Outcomes and Alliance Capabilities

Two questions that are important in the field ofiaace management research are
whether strategic alliances ultimately benefit gaeticipating firms and what factors influence
the outcomes of alliances. However, empiricallyestigating the performance consequences of
alliances for the participating firms is difficubbecause those firms engage in many other non-
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alliance activities that also influence their peni@ance (Gulati 1998). In an attempt to isolate the
effect of an alliance on firm performance, sevetatlies have adopted the event-study approach,
which primarily examines the stock market respdnsgewly released information—in this case,
the announcement of a new alliance (Anand and Ka@000; Chan et al. 1997; Das et al. 1998;
Kale et al. 2002). The basic premise of this apgtaa that firms and stock market investors are
rational. Thus, a firm chooses an alliance oveepihivestment options (e.g. engaging in internal
development or market transactions, or declininmptest) only when it expects that investment
in an alliance would generate the highest retumergy all investment options. The expected
positive benefits of the alliance will be correctlsflected by the firm’s valuation by rational
stock market investors with accurate informatioenerating robust market returns for the firms
when a new alliance is announced. Using the eueditsapproach, Chan, Kensinger, Keown,
and Martin (1997) and Das et al. (1998) found thatew alliance announcement generated a

positive response in the stock market vis-a-visra'$ valuation.

Using the event-study approach, subsequent sturdiestigated the factors that influence
the overall performance of firms and attemptedxplan the variance in alliance performance
by considering the types of alliance activities agegd in, the profitability of the participants
(Das et al. 1998), and their experience in allisn@aand and Khanna 2000). In addition, Anand
and Khanna's study (2000) shows the existencerofdpecific internal capabilities for alliances
other than alliance experiences. This collectionagfabilities is referred to afliance capability,
composed of a firm’s ability “to identify [allianE@artners, initiate alliances, and engage in the
ongoing management and possible restructuring andirtation of thesalliances” (Khanna
1998 p. 351). Kale et al. (2002) explored how tbtapability is developed in a firm and

attempted to explain “how prior experience trarslainto a capability (p.749)”. They also

77



advocated for additional mechanisms to foster theeldpment of alliance capability. The

authors showed that the presence of a dedicateohadl function, which governs all alliance

activities in an organization, explains a significgortion of the variation in returns to an

alliance announcement. The alliance function comidis alliance activities and shares best

practices, acting as a knowledge base for the fiug.the authors noted, though, having a

dedicated function is only one of a wide range afams that firms can undertake to develop

alliance capability, a phenomenon that demandbkduriesearch.

Table IlI-1. Strategic Management Research Relatetb Alliance Performance and
Capability 2*
Issues Study
ConsequencesEarly alliance literature showed the benefits baates, such as knowledge sharing, @

of alliances

and risk reduction, and access to complementagtsaat&huja 2000; Mowery et al.
1996; Park et al. 2004), but empirical studies &xaimine the financial impact of
alliances in the stock market have produced migsdlts (Chan et al. 1997; Das et al.
1998).

ost

Alliance/Firm
characteristics

Das et al. (1998) show the potential effects oaale and firm characteristics, such ag
the types of activities and profitability of a firmn alliance performance. Lin, Yang, a

nd

19

related to Arya (2009) examine the effect of resource complaarty and partner status on

performance | alliance performance. Other researchers have atsuired the choice of scope and
governance structure of alliances and their sulzsggffect on performance (Khanna
1998; Oxley 1997).

Effect of Several studies have provided strong evidenceettyarience is positively related to

alliance alliance performance in various measures suchrasvaluation (Anand and Khanna

experience 2000) and patent activities (Sampson 2005). Ssualsp show that the relationship
exhibits a diminishing marginal return (Hoang aratiermel 2005) and that partner-
specific experiences can negatively affect corpopairformance (Goerzen 2007; Hoar
and Rothaermel 2005). Also, Sampson (2005) sugtestshe benefits of experiences
depreciate over time.

Alliance Anand and Khanna (2000) propose the concept aatalé capability”, and subsequen

capability studies have tried to identify the specific comparef this capability (Schreiner et al.

2009) and how it develops in a firm. Kale et aD@2) point to dedicated alliance
functions as a key structural mechanism. Dyer.g2801) propose that knowledge
management plays an essential role of dedicatedifum and Kale and Singh (2007),
empirically show how the role of a dedicated alliarfunctions in facilitating a firm’'s

[

“alliance learning process”.

Note: This table |

ists some representative stuginesshould not be construed as an exhaustive refitive relevant literature.

21 This table appeared in Appendix A of Chapter 2.
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[11-2.2.Improving Organizational Capabilities throu gh Information Technology

Recent IS literature suggests that a firm may kyerIT to enhance higher-order
business capabilities, which in turn influence fiperformance (Ray et al. 2004, 2005; Whitaker
et al. 2010%. For example, Ray, Muhanna, and Barney (2005) sHathat shared knowledge
and a flexible IT infrastructure improved a firmpedility in customer service processes, leading
to performance gains. In a multi-business firm eaghtTanriverdi (2005) demonstrated how IT-
relatedness across business units enhanced crosdekige management capability, which is
linked to the creation, transfer, integration, #&wxerage of products, customers, and managerial
knowledge across business units. Pavlou and El S@096) concluded that IT-enabled
enhancement of efficiency and effectiveness incaling resources, assigning tasks, and
synchronizing activities improved a firm’s innowvati capability. Rai and Tang (2010) proposed
that key process capabilities in supply chainscgse alignment and offering, and partnering
flexibility can be enhanced by flexible IT resowcesnabling straightforward connections
between the focal firm and its suppliers. Mithagnfasubbu, and Sambamurthy (2011) linked
information processing capability to a firm’s custr, process, and performance management
capabilities, and argued that timeliness in trarammpainformation sharing and communication
improved these capabilities. Notably, many studreshis vein often focus on a particular

business process and how IT improves the perforenahthat process.

However, alliance capability has not been comprsivety examined in IS research,
despite its strategic importance in modern busin&dditionally, the focus of prior IS research
in interorganizational relationship management dmdintegration implicitly restricts our

understanding of other ways IT enhances organmzaltioapability, such as how it facilitates

22 See Appendix D of Chapter 2 for a more comprelvensiview.
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firm-wide knowledge sharing and learning effortspits that | will discuss in the following

section.
111-3.Theory and Hypotheses®®

This section provides the theoretical backgroundhd chapter, which suggests that an
IT-enabled knowledge platforms can boost allianedggumance. How can the improved alliance
outcomes of firms using IT-enabled knowledge platfdoe explained? Based on organizational
learning theory (Huber 1991), | argue that therd@ay capacity of an organization can be greatly
influenced by IT-enabled knowledge platforms, whoam facilitate organizational learning and
improve the participatory firms’ alliance managemespabilities and resultant outcomes (Kane
and Alavi 2007). Organizational learning is defiresl “the dynamic process of creating new
knowledge and transferring it to where it is needad used, resulting in the creation of new
knowledge for later transfer and use (Kane and i”2807 p. 796)". The organizational learning
theory posits that the learning process of orgdioaa involves acquiring, distributing, and

interpreting information (Huber 1991 ; Tippins anoh$2003§*.

In strategic alliances, firms can learn variouseasp of alliance management from
experience. These management aspects include fidlegtiopportunities, selecting partners,
designing contracts, governing processes, andfénaimgy information between alliance partners.
Throughout the lifecycle of an alliance, knowledggned from these experiences can provide
critical guidance specific to the organizationahtext for later alliances, because experience
expands the repertoire of management practicepiamesses that a firm can use in new alliance

(Argote et al. 1990; Baum and Ingram 1998; Chan@bl®ieberman 1984). Empirical studies

2 This section is built on the theory-based dis@rs&r Proposition 2B in Chapter 2, which has ecattd the role of digitized
knowledge in the development of an alliance cajgbil
24 Appendix E of Chapter 2 provides a more compreirerrsview.
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have shown that alliance experience has a signtfiead positive relationship with various
measures of alliance outcomes, such as market &tijpecas manifested in abnormal returns
(Anand and Khanna 2000), a survey-based long-terfopmnance measure (Kale et al. 2002),

and patent counts in high-tech industries (Samgeb).

According to organizational learning theory, howe\aliance experience alone may not
be sufficient to guarantee better organizationafgpmance. Organizational knowledge is the
collective knowledge pool throughout an organizati@ather than the knowledge of individuals
(Shah and Goldstein 2006). Because individuals,ongénizations, are the principal agents of
learning, an organization risks losing knowledganfindividual with specific knowledge leaves
the firm. Moreover, strategic alliances are ofteitiated and executed at a business-unit level.
Thus, the knowledge gained from that alliance wdiklely be scattered across business units in
an organization, inhibiting its identification ane (Alavi and Tiwana 2002). Therefore, to
explain how firms improve their alliance performanwith knowledge gained from prior
alliances, the mechanisms or processes that fismsalleverage that knowledge towards current

and future alliances must be clarified.

| suggest that using IT-enabled knowledge platfofawlitates effective learning for
alliance management. In this paper, the term “I&bded knowledge platforms” mainly refers to
the IT applications also known as knowledge managgrsystems (KMS), which are developed
“to support and enhance the organizational prooésknowledge creation, storage/retrieval,
transfer, and application (Alavi and Leidner 20011p4)”. Although these two concepts have
many aspects in common, especially in terms ofgflieations used, | have chosen to adopt the
terminology of IT-enabled knowledge platforms ir&teof KMS to conceptually distinguish

between digitized platforms that support dynamiarnéeng process (IT-enabled knowledge
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platforms) and systems used to manage static stoclksowledge held by an organization
(KMS), following the approach taken by Kane and\Al&007, p. 797). | propose that IT-
enabled knowledge platforms can facilitate orgaiornal learning in developing alliance
capability by supporting dynamic processes fordgsy to manage alliances. These processes
include acquiring, distributing, and interpretingfarmation (Huber 1991; Tippins and Sohi
2003), as well as managing organizational memohychvis “the amount of stored information
or experience an organization has about a partiqpii@nomenon” (Tippins and Sohi 2003).
Most organizations use multiple IT-enabled knowkedgatforms to support organizational
learning processes and organizational memory mamagie(Goodman and Darr 1998; Kane and
Alavi 2007), and these systems are often broadiggoaized into three groups: (1) knowledge

repository, (2) expert directories, and (3) groupava

[11-3.1.Knowledge Repository

One key component of an IT-enabled knowledge piaifes a knowledge repository,
which facilitates the communicability of organizatal knowledge. A knowledge repository
stores codified organizational knowledge and ersblgsy access, modification, sharing, and
reuse of that knowledge (Alavi and Leidner 200leirstand Zwass 1995). A knowledge
repository also preserves knowledge despite orgtaimal turnover (Kane and Alavi 2007).
Guidelines, checklists, or manuals available innavledge repository can encourage alliance
managers to make consistent decisions during ffereft phases of strategic alliances, and can
potentially minimize process variability across ibess units (Frei et al. 1999; Kale and Singh
2007). Knowledge repositories can also facilitateyaaization-wide learning efforts by
encouraging the replication and transfer of beattres within a firm by making new practices

easier to apply (Galunic and Rodan 1998).
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For example, Dow Corning Corporation uses an |IThlethknowledge repository, which
provides guidelines to alliance participants bycHyeng working procedures for tasks. These
tools help alliance managers save time and imptogequality of the process by reducing the
risk of neglecting important steps in the processeguencing activities incorrectly. Furthermore,
these tools also have built-in best practices vdéscriptions of each process step. These
functions further facilitate the use of prior knedte because alliance managers can refer to the
best practices without needing to consult a sepasgstem. Cisco Systems also uses an IT-
enabled knowledge repository, known as the Pafflamdidate Assessment database. It contains
a list of potential candidates for alliances witfebevaluations that include both quantitative and
qualitative information, such as a candidate’s entrrmarket position, future outlook, and its
strategic and organizational fit with Cisco (Comuer Strategy Board 2000). While using this
database cannot totally obviate the search prodesan certainly improve a firm’s ability to
identify good alliance opportunities by providingpra information for the firm to use to vet the
applicant. Moreover, this kind of database can alsocourage alliance managers to account for
corporate-level alliance considerations (such agparate partnering objectives, strategic

implications, and partnering trends) in their partselection processes.

[11-3.2.Expert Directories

Firms often provide other means to access knowleliffjeult to codify into knowledge
repository systems. These means include corporgertedirectories that compile internal and
external experts, facilitating direct interactiolmsshare knowledge (Alavi and Leidner 2001).
Online expert directories allow alliance managersearch for experts well-versed in the issues
they require counsel in; managers can narrow ddwir search by multiple criteria depending

on their particular needs, including by alliancpeyand specific relationship (Corporate Strategy
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Board 2000). Experts can share insights relevarthésr specialty and provide guidance for
future courses of action. Many organizations, idolg Eli Lilly and Company, Cisco Systems,
and Hewlett-Packard, provide alliance managers ®atfly access to alliance experts inside and
outside of the organization. Online expert diree®rcan be particularly useful for sharing
knowledge on contract issues, because this tygenofvledge may be too tacit or politically

sensitive to be codified and shared systematically.

[11-3.3.Groupware

Groupware is a combination of communication tecbggland knowledge repositories
used to create a secure learning environment ithwbmployees can share and discuss task-
specific knowledge with one another (Kane and Ala0D7). Enhanced interactions among
alliance managers enabled by groupware can fdeilitae acquisition, distribution, and
interpretation of alliance-related knowledge anfrimation throughout the organization (Alavi
and Leidner 2001; Goodman and Darr 1998; Huber ;18@he and Alavi 2007; Tippins and
Sohi 2003). In addition, these systems also stitautautual understanding among alliance
managers and strengthen the social ties that suppalerstanding, perspective sharing, and
development of tacit knowledge (Sambamurthy e2@03). For example, firms form alliance
committees, task forces, and other forums to fatdithe exchange of alliance know-how and
best practices among alliance managers withinna fi€ale and Singh 2007). Groupware can be
used to enhance the effectiveness of these efigrigroviding communication channels and
online forums. The beneficial effects of this iniay among organizational members may
contribute to more effective organizational leaghand the accelerated development of alliance

capability.
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[11-4.Hypothesis Development

Figure llI-1. Research Model

Alliance H1: (+)

> Cumulative Abnormal
Announcement

Return (CAR)

H2: (+)

Alliance Experience [r————=H3: (+)

Use of IT-Enabled
Knowledge Platform

Figure 1lI-1 shows the research model of this ceapAlliance literature has shown that
alliances provide substantive benefits, such aswledge sharing, risk reduction, resource
complementarity, and the scale effect (Ahuja 2@B0kati 1998; Mowery et al. 1996; Park et al.
2004). Based on prior research that provides eogbirevidence that a new alliance
announcement generates a positive abnormal stockemeeturn (Anand and Khanna 2000;

Chan et al. 1997; Das et al. 1998), | hypothesieddllowing:

Hypothesis 1. Alliance announcements from firms will be ass@datwith positive

abnormal stock market returns.

As the theory-based discussion has explicatedtfsegrevious section and Chapter 2),
IT-enabled knowledge platforms (1) support the foalion, distribution, and retrieval of
knowledge for managing alliances via knowledge sépdes, (2) reinforce the sharing of tacit
knowledge by providing online directories of intakmnd external experts on alliances, and (3)

facilitate the development of knowledge by supmgrtinteractions among alliance managers,
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who are the users of alliance knowledge. Easy amkccess to relevant information and real-
time information sharing enabled by IT-enabled klealge platforms facilitates organizational
learning in alliance management. Thus, firms usihgnabled knowledge platforms are more
likely to effectively facilitate the type of orgaational learning that develops alliance capability
The enhanced alliance capability with the use eétiibled knowledge platforms would enable
firms to identify appropriate alliance partnersoiigh a thorough screening process and to design

appropriate contract terms by leveraging internal @xternal experts.

It is plausible that the use of knowledge platfommesy not affect investor’s evaluation of
a firm’s alliance outcomes, because investors noijknow whether a firm is equipped with IT-
enabled knowledge platforms. However, an alliasaaften announced with the details about the
partners and the contract terms, and the well-desicalliance with appropriate partners and
contract terms will be considered favorable to fi by stock market investors (Kale et al.
2002). Thus, even though investors may not havectdiknowledge of the firms’ use of IT-
enabled knowledge platforms, the positive expemtabased on the information revealed with
the announcement will be reflected on the abnoretatns. Thus, | hypothesize that

Hypothesis 2. Alliance announcements from firms that use IT-&tbknowledge

platforms will, on average, result in higher abna@mstock market returns than

announcements from firms that use IT-enabled kranyel@latforms less.

Prior studies view alliance experience as a keycgowf organizational learning for
alliance management. This relationship exists beedual-and-error experience better prepares
firms to find solutions to issues that arise inaimnce. IT-enabled knowledge platforms are
expected to allow experienced firms with more aadlated know-how to exploit their rich base

of alliance-related knowledge more effectively dieg to the following hypothesis:
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Hypothesis 3. The positive effect of IT-enabled knowledge ptatfoon abnormal stock
market returns generated from alliance announcemeéntgreater for firms with more

alliance experience than for firms with less.

I11-5.Research Methodology: Event-Study Analysis

To assess the relationship between the use of dbled knowledge platforms and
alliance outcomes, | use the event-study approabich has been extensively used in finance
and accounting as well as in IS and alliance rebeaAs briefly discussed earlier, this
methodology is based on the efficient market assiompin which stock prices incorporate all
relevant information about the value-creation araivgh prospects of a firm (Anand and Khanna
2000; Dehning et al. 2003; Dos Santos et al. 1998jth the release of new information about
an event, investors assess the value of investmaesponse to the event. If the investment is
expected to outweigh the costs, the additional fiteegceeding the costs derived from the

investment will be reflected on firm valuation, ahé firm will enjoy greater market returns.

[11-5.1.Use of the Event-Study Method in IS Resealt

Several IS studies have used the event-study agprtwa examine the impact of IT
investment-related events on the market value d@ifna. For example, IS researchers have
examined the reactions of the stock market to ancements of investments in innovative IT
applications (Dos Santos et al. 1993), enterpresource planning (ERP) (Ranganathan and
Brown 2006), and electronic commerce (SubramaniV@attien 2001). The creation of the CIO
position (Chatterjee et al. 2001) and e-businessooucing (Agrawal et al. 2006) have also been
examined. Later studies investigated the factoas ithfluence the announcement’s impact on
firm value, such as the types of IT used (IT infinasture versus IT applications) (Chatterjee et
al. 2002), the strategic role of IT (Dehning et2403), and the countries of the firms (Meng and
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Lee 2007). A recent study by Barua and Mani (2G&iged the concern of using the event-study
method to investigate IT investment announcemé&msause this approach may not consider the

potential heterogeneity of firm capabilities wheralyzing the impact of IT investment.

The effect of IT on the reaction to announcemeifiitetber business activities has not
been widely investigated in IS research. One netakteption is a paper by Tafti (2009), which
examines the influence of IT investment in the a®yuand target companies on the market
response to the associated merger and acquisM&®) announcements. To the best of my
knowledge, no study has examined the impact ohi/estment on the generation of excessive
returns from an alliance announcement. Specificallys chapter focuses on an alliance
announcement by a firm. | view stock market resperts alliance announcements as measures
of alliance outcomes, and examine them as a fumctidhe associated firms’ use of IT-enabled

knowledge platforms and relevant controls.

[11-5.2.Measures

Dependent Variable: Average Cumulative Abnormal Retirn (AVGCAR)

The dependent variable used in the main analysikeisaverage cumulative abnormal
returns (CAR) across all the alliances forged biyrra over the course of a year. CAR of an
individual alliance is the sum of the excess reswsarrounding the announcement of an event: a
firm’s alliance announcement in this case. This snea reflects the value that the market
expects the firm will capture by entering into thatiance. This measure is ax ante
expectation held by stock market investors, whiey mot perfectly prediax postoutcomes. In
the strategic alliance context, Kale et al. (20p&)vided a validation for the use ek ante
market expectations as predictive indicators obiatle outcomes by showing that the initial

stock market response to an alliance announcemguisitively and significantly correlated with
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the long-term alliance performance, as assessédebiirm managers in charge of the associated

alliance.

Mathematically, abnormal return is measured bydéeation of realized returns from
normal returns. In other words, it is the estimgteediction error from a standard capital asset-
pricing model (CAPM). More specifically, the follamg market model is estimated over a 200-

day period, ending 10 days prior to an announcement
rit = + Birmt + €t

Here, »;, denotes the daily realized returns for firmon dayt, »,, denotes the
corresponding daily returns on the CRSP value-wedjimarket index, anc3; are firm-
specific parameters, ars, is the market model wesidvhich is assumed to be i.i.d. normal.
The estimates obtained from this model are thed ts@redict the daily returns for each firm

over a window period surrounding the event dayttemias:
rit = G + Birmt

where”it are the predicted daily returns di B arenbeel estimates. Thus, the daily

firm-specific excess returns are written as:
€it = Tit — Tt

wheree;: represents the daily firm-specific excesseterns. CAR was calculated by
aggregating these excess returns over a five-daydogurrounding the announcement, from two
days before to two days after. This measure wdsdeassing shorter (2-day) and longer (7-day,

10-day) time windows to check the robustness ofréseilts, accounting for the possibility of

information leakage before an announcement, a slavket response, or variation in identifying
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the exact announcement date. Then, using CARdwWidual alliances, | calculate AVGCAR,
the dependent variable, by taking the average Ca#dRsss all the alliances established by a firm
in a given year to create cross-sectional timessedata. | chose this approach, which is
consistent with Kale et al. (2002), for severakmes. First, this approach addresses the concern
that a few firms with many alliances greatly infhee the analysis, biasing the results and
observations. This issue is particularly importaatause the variable of interest, the use of IT-
enabled knowledge platforms, is a firm-level valgabvhich does not vary across alliances for a
firm in a given year. By using the variables atiranfyear level, the level of analysis of the
outcome variable will be consistent with the keyplaratory variable. Second, this chapter
focuses on how IT-enabled knowledge platforms doute to the development of firm-level
capabilities that produce consistently better aflea performance. The performance of an
individual alliance can be affected by several marspecific factors. By taking the average at
the firm-level, the effects of these alliance-sfiedactors can be ruled out, isolating the overall
alliance performance. While the average CAR acati&ances is used as the dependent variable
in the main analysis, | also examine the model &tma-alliance level by using the CAR of

individual alliances.

Explanatory Variables

IT-enabled knowledge platforms (KP)he effects of IT-enabled knowledge platforms
are examined by analyzing data on the use of ttypes of knowledge platforms within a
company. In the Information Week (IWeek) survey tlata source for IT-related practices that

will be discussed in the next section, firms weskea to provide information on which systems
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they used in their knowledge-management strategyn fthe following™: (1) knowledge
repository, (2) expert directories, and (3) groumvaAs Kane and Alavi (2007) noted in their
simulation study, the effect of combining IT-enablenowledge platforms can be different from
the summed effect of the individual systems. Theeefl examine the impact of the use of these
knowledge platforms by formulating a second-ordexasure using these items as formative
indicators. These indicators are formative indicatdecause they are not necessarily
interchangeable, and because the direction of tguaws from these indicators to the main
construct. An unrotated principal components amalyBCA) shows that all the items load
positively onto the first principal component, witleightings between 0.45 and 0.63. Hence, |
used the first principal component in the main gsial In the supplementary analysis, | also

examine the effect of using each individual system.

Table 1lI-2. Measure and Data Source

Variable Description Source of
Data
AVGCAR Aggregated abnormal returns of a five-dayipd surrounding | Eventus
the alliance announcement, from two days befotestodays (which uses
after. the CRSP
database)
KP The first component of an unrotated principahponent Information

analysis (PCA) using the use of (1) knowledge repos (2) Week survey
expert directories, and (3) groupware as indicators

IT The percentage of annual IT budget with regarthé total sales.
SIZE Log-transformed total assets for each firm Postat
EXP Log-transformed count of total alliances fornigdeach firm for| SDC Platinum

the past ten years.

% The survey question is “What are the systems)yif ased in your organizations knowledge managesteaiiegy?”
Respondents were asked to choose all that applpguthe following: (1) group memory/context managath{&nowledge
repository), (2) expertise profiling (expert dit@ges), (3) data mining tools, (4) groupware, d&ja warehouse, (6) relational
databases, (7) teamware, (8) text/document se@hxpert databases/artificial intelligence. Amangm, | chose three types of
systems (group memory, expertise profiling, andigweare), which are most relevant to the systentsstigport organizational
learning. | also formulated alternative measuretierIT-enabled knowledge platforms by considegtigystems mentioned in
the survey for the robustness checks. The anatgsedis are robust to the alternative measures.
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Prior alliance experience (EXP)Prior research suggested that a firm's alliance
experience would be positively related to its ollealliance outcome because learning from
prior experience can benefit a new alliance (Anand Khanna 2000; Kale et al. 2002). To
measure the experience, | count the number ofmakis formed by each firm for the past ten
years, consistent with prior alliance research gasmilar event methodology (Anand and
Khanna 2000; Kale et al. 2002). To account for pivéé depreciation of the value of experience
(Sampson 2005), | also examine alternative measafregperience with shorter time windows
of three and five years. Additionally, this measisrog-transformed to account for non-linearity
of the effect caused by potential depreciationsTdxperience measure is not differentiated by
types of alliance activities or governance struesybecause firms may exploit any type of prior
alliance experience to learn to manage not onlyciBpealliance activities and governance
structure, but also the coordination of difficutimherent to such partnerships (Sampson 2004).

This approach is consistent with that of Anand Ehédnna (2000).

Control Variables

IT Intensity (IT).I included the IT intensity of a firm as a proxy asere for the overall
information intensity of a firm’s operations. Thiseasure is the ratio of a firm's annual IT
expenditures to the total sales of the firm. Thuiestruct has been used as a proxy for the overall
IT resources of a firm in prior studies, comprelingly capturing all of a firm’'s IT-related
expenses, including hardware, software, data conuation, and the salaries and recruitment
costs of IT professionals (Bardhan et al. 2006;rBthaaj et al. 1999; Chari et al. 2008). This

measure serves as a good indicator of the levalgbort from IT when forming alliances.
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Firm size (SIZE)Firm size is included as a control. Controlling tbe size of firm is
important because the percentage change of stodtetraturns can be smaller for larger firms.
Also, larger firms may have more resources, inengathe probability of alliance success. Large
firms are also likely to have more alliance expsceebecause they have had more opportunities
to engage in alliances. It is also possible thagedirms are more likely to invest in IT and have
IT-enabled knowledge platforms available within firen. | measured firm size (SIZE) as the

total assets of a firm after log-transformation.

[11-5.3.Data

Hypotheses were tested using a dataset of pultteryed U.S. firms that involved at least
one alliance during the five-year time period fra®808 to 2003. Firms were selected based on
the availability of variables required for empitdicaodeling. Firms and alliances are distributed
non-uniformly over all industries from high-tech mudacturing to research services (Table

[1I-10 in Appendix).

Data Sources

| obtained information on firms’ use of IT-enabléshowledge platforms from the
Information Week (IWeek) annual surveys from 19892003. The IWeek survey has been
recognized as a reliable source of secondary datam-level IT-related practices, and has been
widely used in IT business value literature (Bharadet al. 2007; Chari et al. 2008; Ray et al.
2009). The firms included in the survey are largehased firms, most of which are Fortune 500
companies. Though five hundred firms participatedthis survey each year, the firms who

participated varied slightly over the years. Aceoglly, the data have missing years for some
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firms, creating an unbalanced panel. Among the @mgs listed in the survey, only publicly

listed and identifiable firms were retained forther analyses.

| retrieved information on alliances involving aabkt one IWeek surveyed firm from the
Securities Data Company (SDC) Platinum Databas@oamt Ventures and Alliances. The data
originate from publicly available sources, suchrasle publications, SEC filings, and news and
wire sources. It provides alliance announcemena @eid related information, including the
agreement date, contract type (equity vs. non-g@liiances), the identities of the participating
firms, primary alliance activities (e.g. marketimgsearch and development, manufacturing, etc.),

and the industry classification (SIC codes) ofdali@nces.

The SDC database is reliable, comprehensive, ldbst commonly used database in
empirical studies published in top strategy jousn@nand and Khanna 2000; Sampson 2007;
Schilling and Phelps 2007). Anand and Khanna (2@d03s-checked the accuracy of the data
(contract type, industry of activity, alliance datén the SDC database by comparing them with
information obtained from relevant news articlekeif analysis showed that the SDC data are
quite accurate, especially for the contract typd arustry of activity. The authors noted,
however, that the listed alliance dates were lessirate and had some discrepancies, mostly
varying within a few days. Because the alliancecaimeement date is extremely important when
using the event-study approach, | tried to findoinfation about the actual alliance
announcement date from non-SDC sources, includiegsnand wire reports. | used only
alliances that had announcement dates verified thgrcsources; thus, the dates used in this
analysis are substantially different from thosevmlted by SDC. Additionally, some firms

announced more than two alliances within a weekchvivas the longest event window used in
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the main analysis. These alliances were excludad the final sample to minimize potentially

noisy data.

| started with a list of all alliances entered irip public firms in the IWeek survey
inclusively between 1999 and 2003. For each aldamonouncement, | retrieved the CAR
around the announcement date using the softwargrgno Eventus, which performs event
studies using the Center for Research in Securice® (CRSP) stock databdseAdditionally, |
retrieved financial information for firms from th@ompustat North America database to create

the SIZEvariable.

[11-5.4.Model Estimation Techniques

To determine whether a firm’s use of IT-enabled Wdedlge platforms significantly
explains its alliance outcome as measured by akalastack returns, | formulated the following

eqguation at a firm-year level:
AVGCAR; = Beons + BxpK Pyt + BrrlTi + BexpEX Pyt + BsizeSIZEit + cit
wherei represents a firm artdepresents each year.

The model uses a fixed-effect robust panel regoassistead of a random-effect panel
for both conceptual and analytical reasons. Theetdyidg assumption of the random-effect
panel model is that, after controlling for variablecluded in the model, the firms will have
similar capabilities in managing alliances and qerf similarly on average. Prior research has
shown the existence of large differences in thebaaoved capabilities of firms in managing
alliances (Anand and Khanna 2000). Hence, omittivege effects would bias the estimates if

any systematic relationships exist between thenesid variables and unobserved heterogeneity.

2 Available from Wharton Research Data Services (VBRD
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Using fixed-effects for firms controls for differees in the average performance across firms
and allows for unobserved heterogeneity in allianzaabilities from organization to
organization. Additionally, using robust standartbes corrects for possible heteroskedasticity
in the error terms. Because the dataset is anlamted panel, firms with only one observation

have been removed from my analysis.
[11-6.Results

[11-6.1.Summary Statistics

The sample consists of 186 firm-year observationglving 67 firms and 439 alliances.
Of the 439 alliances, 21 of them (5% of the totalplve two or more firms within the sample,
creating 21 additional observations at the firnmalte level. The rest involved an alliance
between an IWeek sample firm and out-of-samplenpastwith no IT-related data. Table 1l1I-3

and Table IlI-4 provide descriptive statistics @ne correlation matrix for the key variables.

Table I1I-3. Summary Statistics
Obs. Mean Std. Error MIN MAX

AVGCAR 186 0.9177964 6.376383 -18.92654 54.50238
KP 186 0.000000004 | 1.243877 -1.753659 1.883115
IT 186 4.114946 3.284575 0.5 21
EXP 186 3.128608 1.376941 0 6.056784
SIZE 186 9.1855 1.110902 5.667039 11.37676

Table IlI-4. Correlation Matrix

AVGCAR KP IT EXP SIZE

AVGCAR 1
KP 0.163 1
T 0.0878 0.0643 1
EXP -0.0992 0.235 0.179 1
SIZE -0.0697 0.188 0.0242 0.42% 1

"p<0.1,” p<0.05

" p<0.01
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[11-6.2.Basic Event Analysis for Alliance Announcenent

Before examining the effect of IT-enabled knowlegd@tforms on value creation from
alliance formation, | first summarize the basicuitsof the event analysis in Table IlI-5. The
announcement day is defined as day zero. The ctineilabnormal returns over the event

window are positive and significant.

The average abnormal returns are positive andsstally significant, supporting
Hypothesis 1. However, the abnormal returns ardlemia magnitude than those reported by
Anand and Khanna (2000). Kale et al. (2002) algecthat average alliance value creation had
tended to decline over time in their sample. Coerang) that the sample in Kale et al. (2002)
consists of alliances from 1993-1997, this trendy rhave continued, leading to less value
creation for the time period used in this chapi&ough the value creation effect is not as strong
as those reported in previous studies, alliandkksgpear to create significant value for the farm

involved.

Table I1I-5. Event Study Results

Cumulative excess returns for the sample fox 4B&nales for public firms with available CRSP retirp
data and IT practice data during 1999-2003. Exmtsigns are the residuals from a value-weighted
market model used to predict firm returns. The ameement day is defined as day 0.

Event Windows AVGCAR INDCAR
2 Days (-1, 0) 0.5998 0.3362
5 Days (-2,+2) 0.9177 0.5880'
10 Days (-5,+3) 1.271 1.0569"

N=186 N=460

One-tailed t-test; All numbers are in percentagess 0.1, p<0.05," p<0.01

[11-6.3.1T Resources and Alliance Capability

Table 111-6 presents the results of the main anslye Model |, | first analyze the impact

of alliance experiences, which can influences madigacapability and success, as demonstrated in
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prior research. | treat Model | as the base casé¢hi® remaining models, and control for the

effects of alliance experiences and other controls.

Table IlI-6. IT Resources and Expected Outcomes dilliances
Dependent variable is the average percentage ctiveutddonormal returns (AVGCAR) around the
alliances (5 days) per firm and year, except M&ethere CAR of individual alliances is used
(INDCAR). Standard errors are estimated using WHuibeist estimators.
Model | Model Il Model 1l Model IV | Model V
(Base) (Main) (Interaction) (Ind.
alliances
FE Panel| FE Pane OLS RE Panel FE Panel IV REOLS w/
Panel firm-
dummy
KP (H2) 1.645" 1.027" 1.023 1.650" 11.67 1.158
(0.589) (0.458) (0.402) (0.593) (5.458) (0.600
KP x EXP 0.0112
(H3) (0.332)
EXP -0.409 -0.337 -0.665 -0.666 | -0.342 0.968 -0.471
(1.915) (1.604) (0.310) (0.314) (1.658) (3.726)| .66B)
IT 0.427 0.399 0.197 0.198 0.399 0.0174 0.432
(0.282) (0.297) (0.123) (0.117) (0.298) (0.576)| .342)
SIZE -8.757 [-8.130° |-0.275 -0.275 -8.124 -3.117 -2.558
(3.746) (3.356) (0.341) (0.289) (3.360) (5.973)| .6(®)
Cons 80.88 75.00 4.717 4.718 73.90 19.08 20.79
(31.57) (28.70) (2.932) (2.502) (30.54) (34.19)| 2.62)
Num. of 186 186 186 186 186 166 460
obs.
Num. of 67 67 67 67 67 64 67
firms
F 2.875 4.302° 2.84 3.623" 1.457"
Chi-sq 12.48 60344
R 0.0798 0.1443 0.0591 0.0855 0.1443 - 0.0226

"p<0.1,” p<0.05~" p<0.01for two-tailed t-test; KP is composite measuf the use of knowledge repository, expert
systems, and groupware. In Model 1V, instrumenésaare-year lagged IT expenditure, the degree afagldiversification,
and the return on equity. Model V,includes addaioslliance controls, which are MULTIACT, MULTIPART
CROSSBORDER, firm- and industry-fixed effects. Ammacomprehensive description of the analysis isigeal in

Appendix.

While earlier studies showed that more alliance eeepces led to better alliance
outcomes (Anand and Khanna 2000; Sampson 2005)ethdts of Model | fail to show that

alliance experience is a statistically significanontributor to alliance success. The other models
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also do not show any significant effect of alliareeperiences. Though the direct effect of
alliance experiences is not the primary focus o thapter, it will be worth discussing the
potential explanations for this observation. A ploifisy is that the mere possession of more
experiences has lost its significance in predictimgsuccess of future alliances. The data used in
this chapter are more recent (from 1998 to 2008 ttihose of prior studies, which used data
from the early '90s, a period when relatively fawnis had extensive alliance experience. Thus,
firms may have eventually engaged in so many gfi@atalliances that the effect of additional
experiences became insignificant over time. Addaily, the seemingly undiscerning
participation in strategic alliances by some firrnghe late '90s may have spawned anxiety in
stock investors, predisposing them toward negatiyeressions of alliances. Kale and Singh
(2007) also found no significant direct link betwesliance outcomes and alliance experiences
in some analyses, arguing that the possession dfianesms to manage expertise acquired from
experience is a more significant predictor of anfg alliance success than the simple count of

alliance experiences.

In Model II, | examine the effect of the use of éhabled knowledge platforms as one of
the mechanisms that support the firm-wide learrfmgalliance management. The estimated
results using the fixed-effect panel, random-effpanel, and the pooled OLS models are
compared. Including firm-fixed effects in the pabl®LS model improves the?Rignificantly
from 0.0591 (when not included) to 0.144. The restiHausman test comparing the fixed- and
random-effect models indicates significant differes between model estimates at the 1% level
(p=0.0051), advocating the use of a fixed-effectdelo These results substantiate that large
differences exist in the unobserved capabilitiesfiohs for managing alliances. Even after

controlling for experience and the average perforcealifferences across firms, a firm’s use of
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an IT-enabled knowledge platform appears to sigaifily explain its abnormal stock market
returns; the coefficients of KP are positive angh8icant (p<0.05). This finding suggests that
the market rewards firms that use IT-enabled kndgéeplatforms, providing empirical support
for the hypothesis. Including this variable into d&b Il increases theFsignificantly from 0.079
(Model I) to 0.144 (Model Il, FE Panel Model). Tlee®sults suggest that, even within the same

firm, using an IT-enabled knowledge platform creajesater value.

Model Ill examines whether using IT-enabled knowleglatforms more greatly affects
firms with more alliance experiences than firmshwigwer alliance experiences. The coefficient
of interaction term is positive but not statistigadignificant, failing to support Hypothesis 3.
Again, the insignificant interaction effect may héributed to the fact that the measure of
alliance experience in this chapter, the countlidreces, is no longer a valid measure for the
extent of expertise accumulated and shared witkerfitm. This result may support the concept
that the firm-wide learning efforts enabled by I'bma greatly influence a firm’s alliance success

than the mere possession of more experiences,stemswith Kale and Singh (2007).

In Model IV?’, | consider the potential for endogeneity betwéen use of IT-enabled
knowledge platforms and alliance experiences byguanstrumental variable regression with
firm-fixed effects. To evaluate a firm’s use of €habled knowledge platforms in a given yeatr, |
use as instrumental variables their one-year lag@jegkpenditure, level of diversification, and
return on equity. The F-statistic of the first-stagegression model indicates that these
instruments have strong relevance. The Sargarststas not statistically significant and does
not cast doubt on the orthogonality of the exclustetruments with model residuals. Together,

these tests suggest that the instrumental varialpéegalid.

2" The sample size is reduced because one of instturagables, IT expenditure of the previous yéanot available for all
firms in the main analysis.
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Model V shows the results of analysis that usesatimormal stock gains associated with
individual alliances as the dependent varigbl€he coefficient of KP is positive and statistigal
significant, providing more support for HypothegisThe relatively marginal significance of the
coefficient (p<0.1) compared to those of the fiemdl analyses might be caused by the the
factors discussed earlier, such as alliance-spe€#dctors that determine the outcomes of
individual alliances and the lack of variabilitytime firm-level variable (KP) in the alliance-level

analysis.

| conducted additional analyses to check the rotasst of these findings. First, using
different measures of the number of experiences riitl substantially alter the results. |
examined different time intervals for measuring engnces, using three- and five-year windows,
and also examined the number of experience withagihg a log-transformation. The
significance of the results remained unchangedafoof these cases. Second, the results are
robust for different event windows. Using a shor{@rday) or longer (10-day) window
surrounding the event day to compute the abnormaaisgdoes not change the substantive
meaning of the results. Additionally, for analyatsan individual-alliance level, | estimated the
model with and without the associated alliancedleeatrols. | also checked whether the results
are preserved with broader industry categories dhasea 1-digit SIC code, which did not

substantially change the meaning of the analytesults.
[11-7. Discussion

[1I-7.1.Summary of Findings

28 A more comprehensive description of the analysjzrovided in Appendix.
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Does a firm’s use of IT-enabled knowledge platforlesd to a more likely success in
their strategic alliances? In this chapter, | exsarthis question by investigating the relationship
between a firm’s use of IT-enabled knowledge platfand its alliance outcomes, quantified by
the stock market response to the announcementeivaalliance by the company. Based on the
theory of organizational learning, | argue thateifabled knowledge platforms contribute to the
development of alliance capability. These platforcentribute to alliance capability by
supporting organizational memory of alliance mamagmat skills and best practices and by
facilitating the organization-wide learning processof acquiring, distributing, and sharing
managerial knowledge. The empirical findings ar@ststent with prior studies and support
Hypothesis 1, which predicts a positive value ¢ogatffect of an alliance announcement on
firm valuations measured as abnormal stock mamdeirms. The results are also supportive of
Hypothesis 2, which predicts a positive influentehe use of IT-enabled knowledge platforms
on the positive abnormal returns. Results of varianalyses show that a firm’s use of IT-
enabled knowledge platforms is positively relatead @abnormal returns from alliance
announcements, even after controlling for expegeaied the average performance differences
across firms. This result provides evidences thgamization-wide IT-enabled knowledge
platforms enhance the likelihood of alliance susd®ssupporting capturing and sharing alliance
management knowledge. However, Hypothesis 3, wprelicts the positive interaction effect
between the use of IT-enabled knowledge platformd alliance experiences on alliance
outcomes, is not supported. A possible reasonhisrfinding is insufficient information in the

simple count of alliance experiences for the mameayg expertise within the firm.

I11-7.2.Potential Limitations and Contributions
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This chapter has some potential limitations thavéeopportunities for further research.
First, the alliance capability, in terms of the gfie managerial skills required to administer
various aspects of alliance tasks, was not direotasured in this chapter. Rather, based on the
assumption that using IT-enabled knowledge platfocuitivates alliance capabilities and better
outcomes, the empirical analysis related a firmég wf IT-enabled knowledge platforms to
market expectations of alliance success. Therefmne, path for future research is to directly
examine whether using IT-enabled platforms imprdhieselements constituting a firm’s alliance

capability.

Second, the use of each type of IT-enabled platforrthis chapter is measured as a
dichotomous indicator variable. However, firms mae these platforms to different degrees,
leading to possible differences in the use of tlefgrms for nurturing alliance capabilities.
Collecting detailed data on the contents of allerslated knowledge shared through these IT-
enabled knowledge platforms would be useful in feittesearch. Additionally, studying the
contributions of IT-enabled knowledge platforms foodifying, sharing, and exploiting
knowledge is also a useful direction. Future rede#rat uses fine-grained information about the
use of IT-enabled knowledge platforms in alliancanagement and its effect on alliance
capabilities would bolster the model presented his tthapter. In addition, examining the
organizational and environmental conditions that icéluence the use of IT-enabled knowledge

platforms could be considered in future studies.

Third, there may be overlap between the role oéhigbled knowledge platforms and the
role of dedicated alliance functions, which is gvenary focus in Kale et al. (2002). Both the
knowledge platform and alliance function supportl doster organizational learning efforts.

Accordingly, it remains unclear to what extent tinelings of this chapter are distinguished from
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their study, because this chapter does not cofurdhe effect of a dedicated alliance function. |
attempted to obtain information about the existeateledicated alliance functions for firms
during 1999-2003 from archival data sources, biarmation was not available. Even if limited
information were available for some firms, usingwbuld have been difficult because of
reliability concerns. Therefore, future studies ntigyto conduct a survey that considers both
dedicated alliance functions and IT-enabled knogdegblatforms, as well as explores the

synergy between the two.

Fourth, a survey approach would allow future wasknteasureex-postactual alliance
outcomes, such as managerial assessment of longgerformance (Kale et al. 2002), and

examine the robustness of the findings of this tdrap

Finally, the financial information and data relatedT practices used in this chapter may
limit the generalizability of its findings, as onfublicly listed firms that participated in the
IWeek survey were retained for the analysis. FangXe, one would assume that this survey

excludes small- and medium-sized companies fronatiadysis.

Despite these potential limitations, | believe ttlas chapter provides several important
contributions. First, broadly speaking, it conttésito IT business value literature that considers
organizational capabilities as key intermediatesn{r and Bardham 2006; Melville et al. 2004;
Ray et al. 2005). By examining the role that IT{ded knowledge platforms play in developing
alliance capability, this chapter advances priorksdhat examined the relationship between IT
and the organizational capabilities and performaoica firm. Whereas previous IS research
examined IT that is tightly integrated with specifiusiness processes or functions, | suggest that

firm-level IT can enhance firm-level capability Bypporting organizational learning.
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Second, this chapter expands our understandirtiedhttors underlying a firm’s alliance
capability and alliance outcomes. Kale and SingB0{2 showed that alliance capability
develops in firms through learning. By examiningdifabled knowledge platforms that are
designed for learning purposes, | show that the afsE-enabled knowledge platforms can

facilitate learning and help develop a firm’s ailc@ capability.

Third, this chapter represents a nascent attemmxpbore the role of IT in strategic
alliances. Despite increasing numbers of interfaiirances, IS literature focusing on strategic

alliances remains sparse.

Fourth, from a methodological standpoint, this ¢bagxamines the value of IT in
developing organizational capabilities using an négtudy approach with market-based
outcome measures. Unlike previous IS studies uthiegevent-study method to analyze IT-
related announcements (Chatterjee et al. 2002gDals 1998; Dehning et al. 2003), this chapter
examines whether a firm’s IT influence stock marketponses to other business activities,

specifically alliance announcements.

Finally, the findings of this chapter have impottpractical implications. Congruent with
the increasing strategic importance of alliancegnagers increasingly need to determine
whether and how they should utilize IT to enharnartfirm’s performance in strategic alliances.
The findings of this chapter suggest that firms ceme firm-level IT-enabled knowledge
platforms to develop alliance capability, which camprove alliance outcomes. This
improvement is because firm-level IT platforms caelp alliance managers fully exploit
organization-wide alliance knowledge and best jrast Indeed, an IT-enabled knowledge
platform can be used as a medium to increase aitens among alliance managers. The

findings of my work suggest that companies desiriagimprove alliance capabilities and
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performance should consider investing in firm-leMekenabled knowledge platforms to serve as

critical learning mechanisms.

I11-8.Conclusion

Strategic alliances have become indispensable st mdustries, allowing companies to
keep abreast of fast-changing business environmBetspite speculation on the value of IT in
strategic alliances, an important channel of im@rfinteraction, the diversity of strategic
alliances (including purpose, activity, depth ofenmaction, and type of knowledge exchanged)
obfuscates whether and how IT contributes to atkaperformance. This work is an initial
examination of the role of IT in managing strategitances. In this chapter, | propose a
theoretical framework in which IT-enabled knowledgatforms facilitate the development of
alliance capability and performance. By using theoty of organizational learning as a point of
discursive departure and by using relevant dat&d & firms, | empirically examine how IT-
enabled knowledge platforms affect strategic atieen | found that market expectations on
alliance outcome are positively associated with fimen’'s use of IT-enabled knowledge
platforms. This finding expands our understandihghe influence of IT on strategic alliances,
and suggests that businesses can enhance thamcallperformance by leveraging organization-
wide learning efforts through IT-enabled knowlegd@forms, even if they are not designed for
a specific alliance. It is my hope that my reseatimulates further exploration of the interplay

between IT, organizational capability, and inteesrigational interactions through alliances.
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[11-10. Appendix

| conducted the analysis that uses the abnormak gjains associated with individual
alliances as the dependent variable. The modeldes| additional alliance controls (Table 111-7).
Table 11I-8 and Table 1lI-9 provide descriptive t$éics and the correlation matrix. Industry
categories are identified using three-digit SICec¢bable 111-10).

Table I1I-7. Additional Control variables (Individu al Alliances)

Variable Description
MULTIACT Dummy variable that indicates whether #iiéances involve more than two typgs

of alliance activities
MULTIPART Dummy variable that indicates whether mdinan two firms involve in the

alliance
INTERNATIONAL | Dummy variable that indicates inteti@nal alliances.
FIRM Dummy variables of each firm
IND Dummy variables indicating industry classifiicat of alliance activities identified

based on the three-digit SIC code (See Table [JI-10

Table I11-8. Summary Statistics (Individual Allianc es)
Obs. Mean Std. Error MIN MAX
INDCAR 460 0.5880423 6.948495 -22.75604 54.50238
MULTIACT 460 0.5 0.5005444 0 1
MULTIPART 460 0.1543478 0.3616752 0 1
CROSSBORDER | 460 0.397826 0.4899821 0 1
Table 111-9. Correlation Matrix (Individual Allianc es)
1) 2 3) 4) 5) (6) () (8)

(1) INDCAR 1
(2) KP 0.0188 | 1
(3)IT 0.106 |-0.0198] 1
(4) EXP -0.0440| 0.313 [0.11T |1
(5) SIZE -0.101 [ 0.344" | 0.0698 | 0.509 |1
(6) MULTIACT 0.0255 | 0.0267 | 0.0558| -0.0310 -0.0432 1
(7) MULTIPART -0.0438 | -0.0464| -0.0273 0.0299 0.0347-0.0181 | 1
(8) CROSSBORDER | 0.0168 0.055¢ -0.0007 0.0263 0.0638.0311| 0.0707 | 1

"p<0.1,” p<0.05” p<0.01
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Table 111-10. Industry Categories

Industry Categories SIC Code Num. of alliances Mumber of firms in
the sample the sample

High-tech Chemical 28 excluding283 5 15

manufacturing Pharmaceutical 283 5 12
Computer 357 8 25
Telecommunication| 366 9 10
Semiconductor 367 11 12
Automotive 37 13 10
Instrument 38 5 8

Other 20 through 39 17 16

manufacturing except above

Service Finance 6 except 679 7 2
Patent 679 24 -
Computer service 737 177 17
Research service 873 22 -
Management service 874 42 -
Other service 70 through 89 | 11 14

except above

Others Mining/constructior] 1 9 3
Transportation 4 45 14
Trade 5 43 28
Others 9 7 -

Total 460 186

The model is estimated using ordinary least sQU&ES) regression. Standard errors are
corrected using White robust estimator to accoonpbssible heteroskedasticity. To distinguish
the effects of using IT-enabled knowledge platforam&l experiences from the firm-specific
effects captured by firm dummy variables, | restiicthe data to include only firms with data

from at least three observations (alliances), ceast with Anand and Khanna (2000).
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Chapter IV. IT Investment Payoff and Alliance Networks: The Efect of Network

Centrality and Partner Diversity
| V-1.Introduction

“We have found very few sectors where a singlesclafs partners or even a single
partner within a group enables us to address ow kencerns. Our approach has been to
generally follow a multipronged approach, with difnt time horizons and priorities across our
partner portfolio.” —Steve Steinhilber, Vice Presid of Strategic Alliances at Cisco (Steinhilber

2008)

Multiple-alliance partnerships have become indispbie in today’'s business
environment, as industrial knowledge bases haveorbecincreasingly large and complex
(Powell et al. 1996). Through alliances, firms exuhe, share, or co-develop resources or
capabilities to achieve mutually relevant benefi@ulati 1998; Kale and Singh 2009). An
emerging consensus in the corporate world asdstditms can no longer rely on single high-
profile alliances and must instead leverage a glotfof alliances that provides access to the
external resources that they need to survive (Gabasseres 1998; Hoffmann 2007). As a
result, many firms try to achieve their strategb@alg by leveraging several coordinated alliances
with multiple partners. A corporate “snapshot” pomd by Dyer et al. (2001), for example,
revealed that the top 500 global business orgaaimathad an average of 60 major alliances

apiecé®. These complex webs of interfirm alliances, ofteferred to as alliance networks, have

2 0On average, the sample firms in this chapter leifet alliance relationships with about seven masnThough these figures
are substantially smaller than the ones reportd2er et al. (2001), they still support the clamatfirms are involved in a
considerable number of alliances with multiple pers. A potential reason for the difference is thatsample firms were drawn
from U.S. based firms only, and thus, they mightddatively less active in alliances than the firrosisidered in Dyer et al.
(2001). Another possibility is that relatively mimalliances were not captured in the dataset sfd¢hapter because the dataset
includes only alliances that were publicly annowhcknhese factors are discussed in the discussatiosdV-7.
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been shown to greatly influence a firm’s scale sewpe of business activities and the amount of

resources it can manage and utilize (Ahuja 2000at51998; Schilling and Phelps 2007).

Increased scale and scope of a firm’s alliancefg@artand interdependency among
alliances raise new and important administratigeies that are distinct from the issues that arise
from the management of internal processes or iddali alliances. New challenges include
coordinating the internal and external resourceessible through such partnerships (Duysters
et al. 1999; Gulati 1998; Hoffmann 2007; Parise @adher 2003; Wassmer 2010) as well as
resolving potential conflicts between alliancesinfs have responded by employing various

forms of information technologies to meet these mdarmation-based challenges.

Many firms active in alliances, such as FedEx, €iSystems, and Ernst & Young
employ IT applications and databases that proviga-trme information on all existing
partnerships and that allow alliance managers aesgss to this database to obtain information
about ongoing alliances. These information techgie® enable firms to prevent any potential
conflict of interest between alliances, to leveragarent partnerships for future business
opportunities, and potentially maximize the valdieh@ir alliance networks (Corporate Strategy
Board 2000; Gomes-Casseres 1998). In additionocatg-level IT, such as Enterprise Resource
Planning (ERP) systems, instant messaging, and lkdge portals, may be used to facilitate
coordination, communication, and knowledge shaangpng employees who are working for
different alliances. The extent of involvement iarieus alliance activities could potentially
increase or decrease the needs and benefits ofirsiechation technologies. Overall then, the
aggregate use of various forms of information tedhgies would appear to support and leverage

effective management of alliance networks to aghimysiness value.
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However, prior IS studies focused on the businedgevof IS have not focused on this
issue (see Melville et al. 2004 for review). Earlsudies examined the direct link between IT
investment and firm performance (Brynjolfsson anitk H996; Hitt and Brynjolfsson 1996),
while more recent studies focused on the conditionghich such IT investment provided higher
returns. Researchers have also identified sevemalexts and conditions that influence the
payoff of IT investment. These studies tended tou$oon a firm’'s characteristics and
organizational factors, such as firm size (Dewaal e1998), work composition (Francalanci and
Galal 1998), the level of diversification (Chariadt 2008), and the level of vertical integration
(Ray et al. 2009). IS business value studies inath@nce realm have focused on relationship-
specific issues at a dyadic level, but are rel§tigdent with respect to issues concerning the
impact of a firm’s multiple-alliance relationshipad resultant networks on the payoff of their IT
investment. As Chi et al. (2010) have noted, “issgach as designing a firm’s technology
infrastructure to better exploit the benefits afed by alliance networks are important aspects

that deserve research attention yet remain undiemexp”

This chapter addresses one aspect of this knowlgdgeby exploring how alliance
network characteristics moderate the performanceaain of information technology.
Conceptually, this chapter adopts a perspective fibeuses on a firm’s egocentric alliance
network (Wassmer 2010), an approach that allowsideration of not only a firm’s alliance

partners, but also a firm’s broader network ofagiéie relationships.

Specifically, | focus on network centrality (thegidee to which a firm is at a central
position within the alliance network ) and partrddversity (the degree of heterogeneity in
partner composition) within a firm’s alliance netlkpand examine their impact on the payoff of

IT investment. | hypothesize that firms will deritggher benefits from their IT investments
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when they are centrally positioned in their alleneetworks and have diverse partners. The
hypothesis is grounded in the literature on theormfation processing perspective and the
dynamic capability perspective. Prior IS studiesehahown greater return on IT investment
when there are greater needs and demands for natai and control and when firms face
rapidly-changing business requirements. | elabooateinformation processing and dynamic
resource management challenges faced by centnas fivith diverse partners in their alliance
networks and suggest that high network centrahiy partner diversity provide the context that

enables firms to best leverage IT-enabled inforomapirocessing and coordination.

By employing social network analysis (SNA), | enigaily investigate the hypotheses by
analyzing the interaction effect between a firmisihvestment and the network constructs —
network centrality and the diversity of its part@m®mposition— on firm performance. | use data
from 242 U.S. public firms, which provides 825 alvs¢ions during an eight-year span from
1998 to 2005. Results provide evidence that IT stment provides greater benefits for firms (1)
that are at a central position in the alliance wekwin terms of the number of partners, the
number of relationships, and the extent to whidhim is connected with other well-connected
partners; and (2) that have diverse alliance pesine the sense that there is a high level of
heterogeneity of its partners’ nationality and isiies and that the partners are from different

parts of the alliance network.

The findings of this chapter constitute a potehtiaignificant contribution to the
business value of IT literature by providing theimad and empirical evidence that the payoff of
IT investment is influenced by a firm’s alliancetwerk. Considering that business today is built
on interwoven inter-firm alliance networks that d@ransforming the nature of competitive

dynamics in various industries (Gulati et al. 20a0¥ failure to accurately assess the alliance
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networks in which firms are embedded could leadanoincomplete understanding of the IT
investment payoff. Likewise, any examination of therformance implications of alliance
networks that neglects a firm’s information procegseeds and ability to leverage and exploit
the resources accessible through a network coalkla major source of performance variance
unexplained (Zaheer and Bell 2005). The presenptehawill fill gaps in knowledge in both
research areas. My research also contains importanagerial implications for firms in relation
to alliance and IT strategy by suggesting thatrm’§ alliance networks should be considered
carefully when making strategic decisions aboutnfestment. Based on the findings of this
chapter, | recommend greater IT investment wheinna is at a central position in the alliance
network and has diverse partners, because sucbkssjgr IT investment might be justified with

a higher investment payoff.

The rest of this chapter is organized as followsthe next section, | provide a review of
the relevant background literature. Then, | devebpheoretical framework and discuss
hypotheses. Next, | describe the research desigmata. Empirical analysis results are followed

by a discussion of results and conclusions.

| V-2.Background Literature

IV-2.1.1T Business Value

The payoff of IT investment has been a centralagsulS research. Earlier studies tried
to find a direct link between IT investment andfpanance (e.g. Brynjolfsson and Hitt 1996),
but the emerging consensus in the literature is fhanvestment payoffs are contingent on
various factors. These include the presence of temgmntary factors or contexts (Melville et al.

2004), such as work composition (Francalanci anthlGED98), diversification (Chari et al.
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2008), and manufacturing capabilities (Banker aaddBam 2006). However, with a few recent
exceptions (Chi et al. 2010; Chiasson and Davidgib; Melville et al. 2007), the performance
implication of firm’s general IT or overall IT inggment with the consideration of its external

relationships, especially alliance networks, harely been investigated in depth.

IS researchers studying interorganizational refetigp management examined the effect
of efficiency gains via IT on firm size (Brynjolfss et al. 1994; Clemons and Row 1992;
Gurbaxani and Whang 1991) and the number of sugpbiea firm (Banker et al. 2006; Malone
et al. 1987). Studies also examined a firm’s abitit use IT for its partnering issues, such as IT
integration and IT flexibility (Gosain et al. 2004jein and Rai 2009; Malhotra et al. 2005,
2007; Rai and Tang 2010; Saraf et al. 2007; Taftileforthcoming. My review concurs with
the assertion of Malhotra et al. (2005) that ISI&s on interorganizational relationship issues
have tended to focus either on the supporting t@rface or the relational aspect of IT-supported
interorganizational interactions. Though studieshiis vein provide insights for improving the
effectiveness of interorganizational processesatlmse of their primary focus on the issues that
arise at a dyadic level, the prospective applicatibthese frameworks to the issues that pertain
to the influence of a firm’s complex relationshi@magement in alliance networks on overall IT

investment payoff is somewhat limited.

IV-2.2.Alliance Networks

Alliance networks have recently come to the forefrim management research by virtue
of their significant influence on a firm’s actiomsd resultant performance (Gulati 1998). An
alliance network is a representation of interfirmneections through alliance relationships.
Figure IV-1 provides an illustration of an allianoetwork, where each node represents a firm,

and a link between two firms indicates an allianglationship between them. Multiple studies
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have shown that alliance networks are key exteroaktituents that influence a firm’s actions
and its resultant performance (Ahuja 2000; Baural.2000; Koka and Prescott 2008; Wassmer
et al. 2010). Alliance network studies proceed frarsocial network perspective, which argues
“that economic actions are influenced by the sompaitext in which they are embedded and that
actions can be influenced by the position of actorsocial networks” (Gulati 1998 p. 295).
Building on this perspective, the studies have ey empirical evidence that the performance
of a firm is influenced by how a firm is connectetith others in its alliance network (Ahuja

2000; Baum et al. 2000; Jiang et al. 2010).

Figure IV-1. lllustration of Alliance Network

< FirmA

Firm B
N X
Firm D
Firm C

Note: It is one of the alliance networks createidgithe actual dataset of this chapter. The networlstruction procedure is
described in Section IV-5.2.

Alliance network studies have identified variouswuak properties of a firm in an
alliance network, which can be broadly grouped itM@ overarching constructs — network
centrality and partner diversity (Koka and Pres2062, 2008). Network centrality measures the
extent to which a firm is located at a central posiwithin its alliance network. Key constructs

that are widely used to measure network centraligy(1) the number of alliance partners; (2) the
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number of alliance relationshiffsand (3) the extent to which a firm is connectdthvether
well-connected partners (Ahuja 2000; Koka and Ries2008; Powell et al. 1996). The greater
the number of partners, the number of alliancesl #Hre connectedness with other well-
connected partners, the more central the firmas.example, Firm C and Firm D in Figure 1 are
more central firms than others in the network, sastirm A, B, or E, because of their higher
number of connections with other firms. BetweemF& and Firm B, even though both firms
have the same number of alliance partners, Firsm@8more central firm than Firm A, because of

Firm B’s connection to Firm D, which is one of ttm®st central firm in the network.

Partner diversity refers to the degree of variatiorpartners in the alliance network
(Goerzen and Beamish 2005; Jiang et al. 2010). rGietwork centrality, some firms may
pursue alliance relationships with diverse partnefsile some firms may pursue relationships
with homogeneous partners or firms in the samemrdhe diversity of a firm’s partners can be
approached in two ways: (1) the characteristicpartners themselves; and (2) the structural
relationships among the partners. The former agbra@nsiders partner heterogeneity—for
example, the industry of the partner's main busingm indicator of its target segment or
technologies) or its nationality (an indicator tf target regional market). The latter approach
considers the local structural relationship confagions among a firm’s alliance partners, which
are often characterized as structure holes. Structtales describe the degree of disconnection
between a firm’s partners (Burt 1992; Chi et all@0Coleman 1988). For example, Firm C
connects unconnected partners that come from difteparts of the network (i.e. span more

structural holes), while Firm D has connectionshwat group of firms that are connected with

30 The number of alliance relationships can diffenirthe number of partners, because some allianges/e multiple partners,
or some partners might have multiple alliance ayeaments.
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each other. When the partners of Firm C and FirrshBw a similar level of diversity in their

partners’ characteristics, Firm C is consideredaee partners that are more diverse than Firm D.

Despite the significant influence of alliance netkgon various aspects of the firm’s
operations and performance, alliance networks neraader-studied in IS research. Chi et al.
(2010) showed in their pioneering study that the oSIT influences a firm’s strategic actions
differently in dense and sparse alliance netwofidl, we know very little about whether
variances in IT investment payoffs exist that canelzplained by a broader consideration of a

firm’s alliance relationships and their underlyimgchanisms.

I V-3.Theoretical Background

The framework of this chapter builds on two theioedtperspectives: the information
processing perspective and the dynamic capabiétggective. The former perspective views a
firm as an information processing entity and IT @astment as a means to enhance internal
information processing capabilities (Galbraith 19vkarch and Simon 1993; Radner 1992). The
latter perspective views the IT investment as anséa build digital options that constitute the
basis for a firm’s dynamic capability (Sambamurttyal. 2003; Teece et al. 1997). These
theoretical perspectives have provided a solid barsexplaining higher IT investment payoff in
certain conditions, such as firms that are moremdiiied (Chari et al. 2008) and firms in rapidly

changing industries (Melville et al. 2007; Pavliow &l Sawy 2006) .

IV-3.1.Information Processing Perspective and IT imestment Payoff

The information processing perspective considefgsna as an information processing
system and asserts that the performance of firmdetermined by how well information
processing needs align with information processiagabilities (Bensaou and Venkatraman
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1995; Galbraith 1974; Radner 1992). This perspecasserts that the bounded rationality of
organizations limits the amount of information thatn be effectively processed within an
organization. The use of IT improves internal inmfi@ation processing capabilities and thus
increases the firm’s capacity to process infornmatibhe studies from this perspective suggest
that the highest performance benefits from IT stidaé observed when there is a high level of

information processing requirement (Chari et ab@»ewan et al. 1998).

A key consideration in this stream of researcihésdemand for coordination and control
activities, which comprise complex and informatiatensive tasks. Numerous studies have
documented IT’s significant role in a firm’s coandtion and control efforts (Brynjolfsson et al.
1994; Chari et al. 2008; Dewan et al. 1998; Malehal. 1987). IT helps firms to share and
distribute appropriate information in a quick, adlie, and consistent format through electronic
internal linkages (Mithas et al. 2011). In additiéhe use of IT can heighten the performance
visibility of various processes. This enables firmsnonitor progress on intermediate goals for
timely managerial intervention, which constituteskay component of effective control
(Davenport and Beers 1995; Gurbaxani and Whang;1d@has et al. 2011). Thus, IS research
suggests that information technologies are mordymtive when firms face a higher demand for

coordination and control efforts.

IV-3.2.Dynamic Capabilities Perspective and IT Invetment Payoff

The dynamic capabilities perspective asserts tlyatmic capabilities, or “the firm’s
ability to integrate, build, and reconfigure intakrand external competencies to address rapidly
changing environments” (Teece et al. 1997 p. 5&6able firms to unleash value derived from
resources through innovative dynamic resource fegumation (Eisenhardt and Martin 2000;

Teece et al. 1997). The dynamic capability perspecasserts that long-term competitive
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advantage is rarely achieved, so firms must competeizing a series of short-term advantages

through many competitive actions (Brown and Eisetiht997).

IS researchers from this perspective argue thatvéhee of IT is generated from its
influence on a firm’s ability to identify and regmb to changes in a firm's competitive
environment (Chi et al. 2010; Pavlou and El Saw§&@010; Sambamurthy et al. 2003; Tambe
et al. 2012). This stream of research suggestdThiatmost productive when it allows firms to
quickly respond to changes in the competitive emnment. These researchers argue that, in
dynamic environments, firms should accelerate theed of their strategic decision-making
processes, and thus must make sure that up-toatatigrate information is available to decision
makers. Various digitized platforms of processes lamwledge that become available through

IT investment can serve as key tools for addressilet) managerial challenges.

Both theoretical frameworks have many aspects mngon, in that IS studies from the
dynamic capability perspective also emphasize esdthnnformation processing capabilities
through IT investment. | use the dynamic capabpigyspective as a distinct theoretical pillar of
this chapter because of its emphasis on the dynam@nges in information processing
requirements and its explicit consideration of ithituence of external environment, which can

be particularly useful in the alliance context.

I V-4.Hypothesis Devel opment

In this chapter, | suggest that returns on IT itwent are higher when firms are
positioned centrally within their alliance networksd when firms have a diverse set of alliance

partners. Figure IlI-1 shows the research modghisfchapter.
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Figure IV-2. Research Modef!

Network Partner
Centrality Diversity
H1: (+) H2: (+)
IT Investment Firm
Performance

IV-4.1.Network Centrality and IT Investment Payoff

The benefits as well as challenges from beingaardral position in the alliance network
arise out of access to external resources, inaleas@me of information flow, and potential
interdependencies between alliances. Below, | etdbahe benefits and challenges and how
they are related to a firm’s IT investment paydifjilding on the theory-based discussion

provided above and Section 1I-5.5.

Dynamic Resource Reconfiguration

A firm’s ability to initiate and leverage alliancesnstitutes a key dynamic capability,
because alliances transfer new resources intartneffom external sources, allowing access to
resources that would be difficult to obtain othessv{Ahuja 2000; Eisenhardt and Martin 2000).
According to the dynamic capability perspectivedemthe new resource configuration, firms are
required to integrate external resources from ratkapartners with their own resource pools and
reconfigure the optimal allocation of these astetgenerate competitive advantages (Eisenhardt

and Martin 2000; Teece et al. 1997). The centrah’§ active engagement in alliances may

31 This model is derived based on the discussiofPfoposition 2A and 2B in Chapter 2.
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amplify the significance of its active intervent®orand deliberate efforts to utilize newly
accessible resources from alliance partners. Adicatpd in the discussion on the role of
digitized process in the management of alliancdfg@ay in Section 11-5.5 (Proposition 2A),
improved visibility and transparency in resourcenagement supported by IT, and enhanced
reach and connectivity through electronic interhiakages, can help firms get insights for

operational and strategic applications of existegpurces under a new resource configuration.

Interdependencies between Alliances

A potential source of higher IT investment payoffiynoriginate from the higher
coordination and control requirements that occuenvfirms have a larger number of partners
and relationships. Recent research has begun tdasize that interactions with multiple
alliance partners through multiple alliances candsignificant managerial challenges to a firm
(Hoffmann 2007; Wassmer 2010). This research facosethe managerial issues generated by
interdependencies between alliances and interoakepses. Because alliances are often initiated
and executed at a business unit level in many @ghaons, and alliance managers tend to
cultivate a narrow focus that is specific to thepse of their discrete markets, managers “may be
completely unaware of any impact their decisionghhihave on the broader cross-company
relationships” (Steinhilber 2008). On the one hamdjven alliance may conflict with another in
the portfolio for the firm’s physical or managerrasources, potentially degrading or offsetting
any advantage the partnership would otherwise eréat the other, the value of an alliance can
be enhanced by the presence of another alliantteiportfolio. For example, it might provide a
complementary offering and promote similar standaod infrastructure (Parise and Casher

2003). Such positive or negative dependencies prawveng alliances.
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An understanding of the dynamics related to alb#xg and prospective alliances and
associated partners is vital to firms’ ability toamage interdependencies among alliances
(Hoffmann 2007; Wassmer 2010). As discussed in phevious section and Chapter 2
(Proposition 2A), IT support these intensive infatian-gathering and processing activities
concerning the initiating and selecting of alliampaetnerships. For example, Cisco Systems uses
a Partner Candidate Assessment database thatroatést of potential candidates for alliances
with brief evaluations that include both quantitatiand qualitative information, such as a
candidate’s current market position, future outloaRd its strategic and organizational fit with
Cisco (Corporate Strategy Board 2000). The benefit€nhanced coordination and control
capabilities resulting from IT investment are likéb be magnified in central firms in their

alliance networks.

Greater Volume of Information Flow

Alliance network researchers suggest that centmahsf in their network have
significantly more access to critical, valuableoimhation than less central firms in the network,
because the linkages in the alliance network sasveonduits through which companies receive
external information (Owen-Smith and Powell 20@ased on the assumption that each partner
or alliance adds information to the network, firméth a greater number of partners and
relationships are likely to have greater acces®yonformation (Ahuja 2000; Koka and Prescott
2002). In addition to the firm’s linkages, the lagdes of its partners can matter, because
connection with other well-connected partners iases the opportunity to quickly access

valuable market information (Koka and Prescott 3008
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The large volume of information flow from alliancetworks requires that firms have
enough capacity to absorb this information, as aglthe mechanisms for effective information
processing (Malhotra et al. 2005; Roberts et al120The use of IT-supported organizational
memory, such as databases and knowledge reposjtmam significantly upgrade a firm’s
capacity to store external knowledge acquired fedilmnce partners. IT memory assists firms in
overcoming information overload resulting from theassive amount of externally derived
information by expanding an enterprise’s cognitvapacity (Malhotra et al. 2005). In addition,
business intelligence (Bl) applications and datalyemis and mining software can assist firms in
interpreting and assimilating information from afice partners. External information becomes
valuable only if it is incorporated into the firnpexific organizational context (Malhotra et al.
2005; Roberts et al. 2011). Various IT-enabled yital and interpretive systems facilitate
organizing, rearranging, and processing externalitained information. These systems help
firms to process massive quantities of raw dataidentify the underlying patterns (Malhotra et
al. 2005; Trkman et al. 2010). The discussion imptér 2 (Proposition 2B) and the IS studies
grounded on the information processing perspeduggest that information-rich environment
of central firms in alliance networks would increathe effectiveness of IT use, leading to a

higher level of IT investment payoff.

Taken together, dynamic resource reconfigurationquirements, potential
interdependencies across alliances, and greatermafion flow in central firms increase the
demand for a higher level of information processargl dynamic capability—the context in
which IT investments have been shown to provideatgrepayoff. Thus, | hypothesize the

following:
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Hypothesis 1. For firms participating in an alliaa@etwork, the impact of IT investment
on firm performance will be greater for firms witiigher network centrality than firms

with lower network centrality.
IV-4.2.Partner Diversity and IT Investment Payoff

The benefits from partner diversity arise out ofthbanformation diversity and
entrepreneurial opportunities. At the same timetnga diversity may increase potential conflicts
among alliances and increase managerial complsxitielaborate each of these benefits and

challenges and discuss how these factors influaricen’s IT investment payoff.

Resource Diversity

Firms with greater partner diversity can accessdemrange of information. Out of two
firms having the same number of alliances, the fiithh more diverse contacts is more likely to
have more non-redundant and diverse informationkékand Prescott 2008). Partners in
different market segments and with different tedbgies can be sources of distinctive resources.
Additionally, unconnected partners that come fraffecent parts of the network provide diverse
perspectives, new ideas, and information that isenamlditive than overlapping (Burt 1992;

Koka and Prescott 2002).

Accordingly, the primary benefit of partner divéysis the opportunity for firms to
recombine diverse resources into novel combinatithhed enable them to provide unique
offerings to the market (Nelson and Winter 1982igitixed platforms for managing various
business processes and knowledge facilitate irttegrand combination processes by supporting
the location and retrieval of the necessary comepteary resources and information within a

firm (Alavi and Tiwana 2002; Sambamurthy et al. 2D0Therefore, the value of digital
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platforms provided by IT investment would be heggtgd in firms with diverse partners that

have a higher potential for innovative recombinmad diverse resources.

Entrepreneurial Opportunities and Alerthess

Alliance network researchers suggest that firmshwvdiverse partners have a higher
chance for entrepreneurial opportunities becaustheaif exposure to diverse information and
their ability to control information flow surroundy the firm (Baum et al. 2000; Burt 1992).
Partners from different industries or countries mayvide new opportunities and allow firms to
enter new markets. Structural holes provide engregurial opportunities from brokering
connections between groups that are otherwise miiembed. Firms with diverse partners are
more likely to explore new markets. Accordinglynds in such position face a greater need for
the ability to quickly mobilize their resources ampkrations, which are the dynamic capabilities

that can be enhanced through IT investment.

At the same time, an entrepreneurial position neay ito greater innovation with respect
to the use of IT, which increases the payoff ofrifestment. Sambamurthy et al. (2003) suggest
that managers’ entrepreneurial alertness facifitte conversion process from IT investment to
competitive actions, which can ultimately influende@m performance. Being at an
entrepreneurial position within an alliance netwerthances a firm’s entrepreneurial alertness
by increasing its exposure to diverse perspect{Bag 1992; Koka and Prescott 2002). Also, the
fact that a firm pursues diverse partnershipsdrailiance network may be an indicator that the
firm has a high level of entrepreneurial alertnégxcess to diverse perspectives and keeping an

entrepreneurial position may enable a firm to lagerits investment in IT more effectively.
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Managerial Complexity

Network diversity, however, may adversely affectfiperformance. Increased diversity
can bring more complexity, the potential for monfiicts, and increased coordination and
managerial costs (Goerzen and Beamish 2005; Jiaaly 2010). For example, when firms are
from different industries or countries, they maydalifferent routines and processes that make
coordination difficult (Jiang et al. 2010). In atidn, the lack of norms, trust, and alignment of
interests between the unconnected partners in metwech in structural holes may ultimately
have an impact on network management efficiency é€hl. 2010; Duysters et al. 1999; Koka
and Prescott 2008). Therefore, a high level ofrnartliversity can create excessive coordination
demands, and may require special managerial aiteatnd relationship management that can
require intensive information processing (Duystersal. 1999; Jiang et al. 2010). The higher
coordination and control requirement again providesontext where IT investment exhibits

greater benefits.

Taken together, the higher chance of innovativeomdgnation of resources, more
entrepreneurial opportunities, and increased marag®mplexities leads firms to get the most

out of their IT investment, leading to higher I'vastment payoff:

Hypothesis 2. For firms participating in an alliamaetwork, the impact of IT investment
on firm performance will be greater for firms thladave more diverse partners than for

firms that have less diverse partners.

| V-5.Research Design and Methodol ogy

IV-5.1.Data

To test my hypotheses, | examined the interactiteceof IT investment and network

constructs (network centrality and partner divgjsan firm performance, using a dataset of
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publicly traded U.S. firms that participated atsieane alliance during the eight-year time period
from 1998 to 2005. The sample firms are distributed-uniformly over all industries and were
selected based on the availability of variablesuireg for empirical analysis. Table IV-6

provides a more comprehensive description of the dsed in this chapter.

| obtained data from multiple sources: &formationWeek(IWeek) survey, which
provides firm IT investment data for an eight-yspan from 1998 to 2005; the Securities Data
Company (SDC) Platinum database on Joint VentunesAdliances, which provides alliance
data gathered from various sources; Compustat Marthrica; and the Compustat Segment for

financial and industry data.

The IWeek survey has been recognized as a relsahlece of secondary data on firm-
level IT-related practices, and has been widelylusdT business value literature (Bharadwaj et
al. 2007; Chari et al. 2008; Ray et al. 2009). fitmas included in the survey are large US-based
firms, most of which are Fortune 500 companies.cBydive hundred firms participated in this
survey each year, but the sample firms slightlyedaslightly over the years. Accordingly, the
data is missing in some years for some firms, orgadn unbalanced panel. Among the
companies listed in the survey, only publicly léstand identifiable firms and all of which

participated in at least one alliance during thega period were retained for further analysis.

The Securities Data Company (SDC) Platinum Databas#oint Ventures and Alliances
provides alliance announcement data and relatemtniation. The SDC database is reliable,
comprehensive, and the most commonly used databhasmpirical studies published in top
strategy journals (Anand and Khanna 2000; Samp86ii;ZSchilling and Phelps 2007). The data
originates from publicly available sources, suclirade publications, SEC filings, and news and

wire sources. The use of publicly announced alkans a well-established approach in alliance
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network research in management disciplines (Sogil2009), based on the assumption that
public firms would, due to government regulatioasnounce most inter-firm alliances that may

have financial and strategic impact on their maviedte.

IV-5.2.Measures

Network Constructs

Using the data from the SDC database concerninglla@hces that were formed during
the 1996 to 2005 period, | created a network fahegear with three-year windows (Chi et al.
2010). For example, a network for 1998 includesabilhnces formed between 1996 and 1998; a
network for 2004 includes all alliances formed betw 2002 and 2004, and so forth. Three-year
windows were used to incorporate the changes iwarks, under the generally employed
assumption that alliances typically last for thgesars (Chi et al. 2010; Schilling and Phelps
2007). The two composite network variables — nekwaantrality and partner diversity — were
obtained for each firm from the networks. | usedtipke indicators for each network construct
in order to capture the different aspects of eamtstruct, following the prior approaches (Koka

and Prescott 2002, 2008).

133



Table IV-1. Measures and Data Sources

Type Variable Description Data Sources
Dependent PERFORMANCE | A log-transformed dollar value of opigrg profit per employee. Compustat
Variable North America
Main ITINV The ratio of annual IT budget to total sales Information
Variable Week
CENTRALITY The extent to which a firm is locatedatentral position within its alliance network.eTh | SDC Platinum
factor score for the first component developed ftbemPCA using six indicator variables.
DIVERSITY The degree of variation in partners ie #iliance network. The factor score for the second
component developed from the PCA using six indicesmiables.
Indicator | PARTNERS The count of firms with which a focal films at least one alliance partnership
Variables | ALLIANCES The count of alliance relationships.
EVCENT The values of the first eigenvector of thag adjacency matrix.
HOLES The degree of disconnectivity among a firpastners in a network. Burt's network
constraint index subtracted from one .
INDUSTRY Blau’s heterogeneity index of partnersoidigit SIC industry classification codes.
NATIONALITY Blau’s heterogeneity index of nationsh&re partners’ headquarters are located.
Controls SIZE A log-transformed dollar value ofalcasset SIZE = log (total asset) Compustat
MS The market share of all the industries the faamticipates in, weighted by its sales in thogeNorth America/
industries. MS:Z MSiPi, where MSi is a firm’'s market share in each ofntdustries i, Compustat
and Pi is the proportion of the firm’s sales in idustry. Segment
DIV Dlvzz Ptln(l/Pt) - Z Pul”(l/Pu), where Pt is the percentage of sales in eachit-dig
SIC industry and Pu is the percentage of saleagh 8-digit SIC industry.
IND_PERFORM IND_PERFORM=Z OPiPi, where OPi is the average operating profit perleyge in
industry |, and Pi is the proportion of a firm'desain the industry.
IND_CAP IND_CAP=E Ci Pi, where Ci is the capital intensity for industr{Aissets /Sales), and Pi
is the proportion of a firm's sales in the industry
IND_CONC

IND_CONC=Z CR42'P1’, where CR4i is the sum of the top four firms’ netrkhare in the
industry i, and Pi is the proportion of a firm’'desain the industry.
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Network Centrality : | used three measures to assess network ceyitta(lt) the number
of alliance partners, or degree centrality (PARTMEERAhuja 2000); (2) the number of alliance
relationships (Koka and Prescott 2002, 2008), dwokk ties (ALLIANCES); and (3) the
eigenvector-based centrality (EVCENT) (Bonacich 7,98007; Lin et al. 2009; Nadkarni and
Narayanan 2007; Yang et al. 2010). Alliance pagiPARTNERS) are the firms with which a
focal firm has at least one alliance partnershipsé partners are a direct indicator of the size of
the firm’s network. The number of alliance relasbips (ALLIANCES) is used to capture the
multiple ties that a firm may have with certain itd partners. The eigenvector centrality
(EVCENT) is calculated from a reciprocal processwhich the centrality of each firm is
proportional to the sum of the centralities ofgertnerd® (Bonacich 1987, 2007). This measure
allows us to capture the extent of access thatiimehas to industry information and resources
through its well-connected partners. All three nweas provide a means of determining the

centrality of the firm in the alliance network.

Partner Diversity: Similarly, three indicators were used to operai@e network
diversity’: (1) structural holes (HOLES) (Ahuja 2000; Baunakt2000; Burt 1997); (2) industry
heterogeneity index (INDUSTRY) (Jiang et al. 20K@ka and Prescott 2002, 2008; Powell et
al. 1996); and (3) nationality heterogeneity ingATIONALITY) (Jiang et al. 2010; Koka and
Prescott 2002, 2008). To measure a firm’s accesstrtatural holes, | used Burt's network

constraint index (Burt 1992), and subtracted thaeek from one. Higher values indicate a firm’'s

32 Each indicator variable has been widely usedliarale network studies (shown by citations) becanises conceptual
simplicity and relevance to managerial implicatiodewever, though each variable measures uniquertes the significant
conceptual overlap and high correlations betweegelvariables prohibit including all these variablehe studies by Koka and
Prescott (2002, 2008), which provide constructdigliof these variables for higher-level networkaseres, reinforced the
approach to use these variables as indicators @rglap composite measures.
%3 In network theory, EVCENT corresponds to the valakthe first eigenvector of the graph adjaceneyrin
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access to more structural holes in its network, ethod that is commonly used in alliance

research (Ahuja 2000; Baum et al. 2000; Chi e2@L0)*.

The other two measures, INDUSTRY and NATIONALITYreaused to reflect the
heterogeneity of partners in terms of their indusind nationality. Following the approach taken
by Koka and Prescott (2008), | use Blau’s hetereggnndex to calculate the extent to which a

firm’s partners exhibit heterogeneity (Koka and€eagt 2002, 2008; Powell et al. 1996).
Blau’s heterogeneity indeil — 3 P?

wherep; is the proportion of partners in theategory. The category used to determine
the firm’s industry is the two-digit SIC industrjassification code of the firm’s main business.

For the firm’s nationality, | used the country whéhe firm is headquartered.

Table IV-2. Correlation Matrix of Indicator Variabl es for Network Construct

Mean | (1) (2) (3) (4) (5) (6) (1) (8
(1) CENTRALITY |0 1

(2) PARTNERS 7.412| 0.948 |1
(3) ALLIANCES 8.001 | 0.944 [0.997" |1

(4) EVCENT 0.016 | 0.838 [0.861" [0.890" |1
(5) DIVERSITY 0 3.33e-080.260" [-0.300" [-0.456 |1
(6) HOLES 0.531 | 0.633 [0.439" |0.408" [0.234" |0.613" |1

(7) NATIONALITY [0.321 [0.436° [0.268" |0.248" [0.120" [0.597" [0.498" |1
(8) INDUSTRY 0.507 | 0.497 [0.308" [0.289" [0.193" [0.531" [0.526 [0.226 |1

Composite Measures Using these variables as indicators, | conduaegrincipal
component analysis (PCA) to develop a compositesareafor each of the network constructs.
Before discussing the results of the PCA, it wduduseful to discuss the descriptive statistics of

these indicator variables to ensure the validittheke indicators for the main network constructs,

34 Mathematically, this measure is computed — Zj (pij + Zq piqqu)Q for g# i,j, wherep; is the proportion offs

direct relations invested in partrie " p;,q,; represents the extent to which anoitepartnerg is also connected fo
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network centrality and partner diversity. The dgsore statistics (Table IV-2) reveal significant
correlations between the measures. Network cetyt(@ENTRAL) is positively correlated with
indicator variables for this construct. The centyaiheasure (CENTRAL) has a high correlation
to the number of partners (PARTNERS) (0.948; p<p.@hd the number of alliances
(ALLIANCES) (0.944, p<0.01). The correlation betwe€CENTRAL and the eigenvector
centrality measure (EVCENT) is also high and dstigafly significant (0.838; p<0.01). The high
correlation between the indicators and the opamatived variable suggests that they measure
the same underlying component, indicating a coremrgralidity. On the other hand, the
correlations between network centrality (CENTRAL)dathe indicator variables for network

diversity (INDUSTRY, COUNTRY, HOLES) are relativelgw.

A similar pattern is observed for the network dsrgr (DIVERSITY). The correlations
between the network diversity (DIVERSITY) and itglicator variables provide further support
for convergent validity. Industry heterogeneity ONSTRY) and nationality heterogeneity
(COUNTRY) are highly correlated with the diversityeasure (DIVERSITY) (0.597, p<0.01;
0.531, p<0.01, respectively). The correlation betwthe diversity measure and structural holes
(HOLES) is also positive and statistically sigréiit (0.613; p<0.01). On the other hand, the
correlations between network diversity (DIVERSITaNd the indicator variables for network
centrality (PARTNERS, ALLIANCES, EVCENT) are rebagly low. Thus, these results provide

supports for the convergent as well as discriminaiitlity of the network measures.

The result of the PCA (Table IV-3) shows the sidigator variables loaded onto two
factors. The two-factor model was supported by réetaof criteria, such as eigenvalues (larger
than 1), variance explained, and factor loadingadée | used the factor scores for the first two

components developed from the PCA as a composigsume for each of the network constructs.
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Table IV-3. Eigenvectors of Principal Components
Variable Compl Comp2 Comp3 Comp4 Comp5 Comp6
PARTNERS 0.5196 -0.2215 0.0338 -0.0366 -0.4762 7216
ALLIANCES 0.5173 -0.2553 0.0352 -0.0121 -0.3522 BY
EVCENT 0.4592 -0.3884 0.0038 0.124 0.7852 -0.0798
HOLES 0.3469 0.5218 -0.0365 -0.7582 0.1763 0.0109
NATIONALITY ]0.2388 0.508 0.7034 0.4343 0.0397 0.900
INDUSTRY 0.2723 0.4523 -0.7082 0.4687 -0.0056 04004
Eigenvalue 3.3312 1.38091 0.772052 0.378987 0.185360.0014878
Variance
explained 0.5552 0.2302 0.1287 0.0632 0.0226 0.0002

IT investment

The key explanatory variable, ITINV, is measuredhasratio of annual IT expenditure to
the total sales of a firm. IT expenditure includesdware, software, network infrastructure,
salaries and recruitment of IT professionals, méerelated costs, and IT-related services and
training. Given the comprehensiveness of this measu capturing all of a firm’s IT-related
expenses, this construct has been frequently usedpaoxy for the overall IT available within

the firm (Bharadwaj et al. 1999; Chari et al. 2008fti et al. 2013).

Firm Performance and Control Variables

| operationalized the dependent variable of thigptér, firm performance, as operating
profits per employee after log-transformation (Bfwhwaj 20005°. In a broad sense, it is
consistent with prior IS studies that consider atitper employee as performance measures

(Banker and Bardham 2006; Zhu and Kraemer 2002rites as a measure of the productivity

35 The measure for firm performance could have @tilimarket-based, forward-looking measures, sudibm’s Q, rather than
historical accounting measures, such as operatwfgpused in this study. However, the samplehas study includes many
firms in internet-service related industries (&{C 357, 737 — computer manufacturing and comméerices), which
experienced severe turbulence in their firm vaaratiuring the sample period (1998-2005). For exantpe Tobin’s Q measure
of CISCO plummeted from 14.6 in 1999 to 2.55 in 204nd Microsoft’s dropped from 12.02 in 1999 t672in 2004. Therefore,
| avoided this measure due to concerns over tleetedff the hoopla over the internet services instiraple period.
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and efficiency of the firm’s operation. Of variowsitput measures, | used operating profits
instead of total sales or net profits. The useotdltsales may not reflect the effect of IT on the
cost side of a firm’s operations, associated wdhbrdination and control efforts, which are the
central focus of this chapter. Net profits may eamtpotential confounding effects of
idiosyncratic asset valuation and local tax treatir(&oerzen 2005, 2007; Koka and Prescott
2008). Bharadwaj (2000, p.180) noted “operatingoine is regarded as a more appropriate
measure of the direct value of IT [than net incaindlong the lines of extant studies (e.g. Ray
et al. 2009), | used natural log transformationtfa absolute dollar terms due to high variances

and skewness in this firm performance metric.

| controlled for various firm-level and industryvig factors that affect firm performance.
First, | controlled for the effect of economiessohle and scope by including a measure for firm
size G1ZB, market shareMS), and the level of diversificationD(V). These constructs are

measured aSIZE=log (total assetsand MS=3x- MS;P; whereMS is a firm’s market share in

each of its industries and P; is the proportion of the firm’'s sales in the inttysDIV is

measured &y pin(1/F;) — X P.n(1/P,) WherePy is the percentage of sales in each four-digit

SIC industry and?, is the percentage of sales in each two-digit Sidlistry. Second, because
this is a cross-industry study and performanceesaftiom industry to industry, | included three
industry-level factors: industry average operatipipfit per employee IND_PERFORM,
industry capital intensitylllD_CAP), and industry concentratiofND_CONQ. Each construct

is measured asND_PERFORM - or,r,  IND_CAP= 3= ¢;P,  gnd IND_CONG=Y CRr4; P,

respectively, wherd; is the proportion of a firm’'s sales in the indystOP; is the average
operating profit per employe€; is the capital intensity (Assets/Sales), &4 is the sum of

the top four firms’ market share in the industry
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From the IWeek sample, | retained only publiclytdds and identifiable firms for my
analyses and obtained relevant financial inforrmatio use as controls from the Compustat
databases. | retrieved alliance network constrigtshe firms that participated in the alliance
networks constructed from the procedure discus&fdrd. The final sample consists of 825
firm-year level observations of 242 public firmstime U.S. from 1998 to 2005. This creates

unbalanced panel information.

IV-5.3.Statistical Method: Fixed Effect Robust PaneRegression

The unit of analysis is a firm-year level obserwati Though | controlled for several
important confounding factors, ordinary least squé®LS) estimation remains inefficient
because cross-section time-series data often e®ldhe assumption of exogeneity and
homoscedasticity of error terms due to firm-specifnobserved heterogeneity. The model is
thus estimated using a fixed effect robust pangtession, which can mitigate some of these
issues. Mathematically, the panel model can beesged ay;; = x;;5 + ¢; + ui, WhereX;t is a
1xK matrix of observable explanatory auidare idiosyncratic errors that change actass well
as across. In this panel modet; is the unobserved, time-constant variable, whitoften
referred to as the unobserved effect. The choibedan fixed-effect and random-effect models
depends on the assumption concerning the cormeldietween explanatory variables and
unobserved effects, which Couv(x;. ¢;). While a random-effect model imposes the assumptio
of zero correlation between observable and unobb&vvariables ¢ouv(x;, ;) =0) and
estimateg by placingc; into the error term, a fixed effect relaxes thsswamption and allows
arbitrary correlation between these variables. @loee, a fixed-effect analysis can be viewed as
being more robust than random-effect analysis. @ae/back of using the fixed-effect model is

that time-constant observable factors cannot henattd; however, this is not a critical issue
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because time-constant factors are not of direerest to this chapter. Thus, | chose a fixed-
effect model for the model estimation. Accordingfyms with a single observation were
excluded from the analysis. In addition to contngjlfor firm-fixed effects, | also controlled time
effects by introducing each year as a dummy vagiabhis variable captures any variation in

performance that is time-specific, which again jles for a conservative test of the hypotheses.

To account for potential heteroscedasticity acfosss, | estimated the standard errors
using White’s robust estimator. For easy intergra@taof interaction terms, | centered IT and

alliance network variables to their respective nsean

I V-6.Results

The sample consists of 825 firm-level observatioh242 public firms in the United
States from 1998 to 2005. Table V-4 provides dpfue statistics and the correlation matrix
for the key variables. A more comprehensive desonpof the sample of this chapter is

provided in Appendix.

The results from the fixed-effect robust panel gsiglare shown in Table 1. | treated the
model with IT, network constructs, and control gates as a base case (Model 1) and expanded
the model by including the interactions. In all rets] the coefficient of ITINV, the direct effect
of IT investment, is statistically insignificant,ulsstantiating the view that emphasizes
contingencies of IT investment payoff. In all malekcept Model |, the effect of IT investment
should be interpreted with consideration of thefficients of its interaction terms with network

constructs.
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Table IV-4. Descriptive Statistics and CorrelationMatrix

MEAN |STD | (1) (2) 3) (4) 5) (6) (1) (8) ) (14
(1) PERFORMANCE| 3.2086140.9469 | 1
(2) ITINV 3.158606/2.455 | 0.105 |1
(3) CENTRALITY  [-1.20e-091.825 | 0.167 [0.142" |1
(4) DIVERSITY -8.25e-091.175 [ 0.0625 | 0.0752 [3.33e-08] 1
(5) SIZE 8.8086931.323 | 0.424 |0.0864 [0.360° [0.231" |1
(6) MS 0.1236060.1367 | -0.246 [-0.185 |[-0.0580 | -0.0719]0.105 |1
(7) DIV 0.148461/0.2660 | 0.0504 -0.0736/0.0200 | 0.137 [0.236° |0.0670 | 1
(8) IND_PERFORM | 3.4822380.8323| 0.670 |0.201" |0.0765 [0.0870 [0.381" [-0.294" [0.0831 |1
(9) IND_CAP 1.2532761.736 | 0.316 [0.283" [-0.0310 | 0.0195| 0.3G7 |-0.0863 |0.0689 |0.382" |1
(10) IND_CONC 0.5634120.1809 | -0.367 |-0.251" [-0.192" [-0.0720[-0.152" [0.698" [0.0403 | -0.354 |-0.0592

"p<0.15" p<0.05" p<0.0
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Table IV-5. IT Interactions with Alliance Networks—Fixed-Effect Robust Panel

Regression

Dependent variables: PERFORMANCE - log (operatimmpime per employee)

Model | Main Il Model Il Model IV Model V
(Base) (Main) (Selection- (5-yr Tenure) | (2SLS IV
Bias) Regression)
IND_PERFORM 0.0910 0.0896 0.0882 0.0904 0.0545
(0.0476) (0.0480) (0.0481) (0.0475) (0.0861)
SIZE 0.0908 0.0640 0.0627 0.0810 -0.0247
(0.0971) (0.0936) (0.0939) (0.0906) (0.160)
MS 0.240 0.115 0.102 0.183 -1.064
(0.257) (0.239) (0.240) (0.240) (0.650)
DIV -0.268 -0.254 -0.260 -0.251 -0.0937
(0.164) (0.154) (0.155) (0.161) (0.309)
IND_CAP -0.0384 -0.0103 -0.0100 -0.0114 0.0940
(0.0451) (0.0454) (0.0453) (0.0466) (0.116)
IND_CONC -0.148 -0.0278 -0.0127 -0.134 0.849
(0.306) (0.299) (0.301) (0.292) (0.725)
ITINV 0.0475 0.00951 0.00926 0.0173 -0.186
(0.0379) (0.0204) (0.0203) (0.0207) (0.287)
CENTRALITY 0.0237 0.0173 0.0162 -0.0186 0.00173
(0.0138) (0.0141) (0.0141) (0.0181) (0.0324)
DIVERSITY 0.00795 0.0114 0.0112 -0.0338 0.0202
(0.0185) (0.0180) (0.0181) (0.0236) (0.0332)
ITINV x 0.0240 0.0240 0.0275 0.157
CENTRALITY (H1) (0.0112) (0.0112) (0.0152) (0.0762)
ITINV x 0.0217 0.0225 0.0256 0.229
DIVERSITY (H2) (0.00986) (0.00991) (0.0153) (0.105)
Constant 2.375 2.455" 2471 2.378" 4.086
(0.852) (0.818) (0.822) (0.795) (1.614)
Selection indicator 0.0231
(0.0284)
Firm/Year dummies| Yes Yes Yes Yes Yes
Observations 825 825 825 825 810
Number of groups 242 242 242 242 242
F-statistics 4,197 4.345 4.145" 4.169° 4.7e+09"
R’ 0.144 0.182 0.182 0.182 0.779

1. Standard errors in parentheses. * significat0&b; ** significant at 5%; *** significant at 1%
2. Model Ill examines whether the firms were drappet randomly in the unbalanced panel dataset.
3. Model IV shows the robustness check for theagof the span of alliances (3yr vs. 5yr).

4. Model V examines the effects of possible sirmétty in firm performance, IT investment, and
network variables. The one-year lag of performararéble is used as an instrument. A chi-square
statistic is reported instead of an F-statistic.




The inclusion of the interaction terms between tiVeistment and network variables
increase R the LR test for the model comparison between Moaad Model Il is statistically
significant (LR x2:37.35, p<0.01). In Model IlI, the coefficient ofethnteraction between IT
investment and network centrality is positive amghi$icant (p<0.05), supporting Hypothesis 1,
which predicts greater IT investment payoff in fanwith high network centrality. The
insignificant coefficient of the network centralishows that network centrality does not have a
performance effect when IT investment is at its md&dis finding corroborates the argument in
the alliance literature that firms may not be abderealize performance gains from high
centrality, unless they do not have adequate coatidin and control mechanisms to leverage
expanded resource pools, handle increased infavmafilow, and manage potential
interdependencies among the alliances in theiaradg portfolios (Hoffmann 2007; Wassmer
2010). The positive interaction effect of IT invesint and network centrality suggests that firms’
investment in IT generates a greater positive perdoce impact if they maintain a central
position within their alliance network (e.g. a gexanumber of partners and alliances) than the

average firms.

For better interpretation of the overall impactl®finvestment on firm performance, |
plotted the marginal effect of IT investment onfpanance as a function of network centrality,
holding other variables at their means. &axis is the measure of network centrality, and the
values correspond to the range of values withinsdmaple. The solid line shows the marginal
effects that are based on coefficient estimatefsxed-effect panel regression, and the dashed
lines show 10% confidence intervals. For firms vatkerage number of alliance partners, the 1%

point increase in IT investment does not have sultist impact on firm performance. However,
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as a firm’s centrality increases, the marginal iotp IT investment on performance increases

as well.

Figure IV-3. Moderating Effect of Network Centrality on IT Investment Payoff

d(Profit)/d(IT Inv)

Network Centrality

e d(Profit)/d(IT Inv) =«=<Lower bound == =Upper bound
——zero line ——Mean(Centrality)

Second, the interaction effect of IT investment gadtner diversity is positive and
significant (p<0.05), supporting Hypothesis 2, whigredicts higher IT investment payoff in
firms with diverse partners. The insignificant domént of the partner diversity indicates that
partner diversity may not have a performance effdoen IT investment is at its mean. This
finding substantiates the contention in the all@hterature that firms may not be able to realize
performance gains from high diversity in their part composition, unless they do not have
adequate coordination and control mechanisms tdleancreased managerial complexities that
arise from the interactions with diverse partn&tse positive interaction effect of IT investment
and partner diversity suggests that firms’ investime IT generates greater positive performance
impact when they deal with more diverse partneas tthe average firms. Similar to the analysis

for network centrality, | plotted the marginal ingpaf IT on firm performance as a function of
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partner diversity (Figure IV-3). For firms with @awverage level of partner diversity, the 1% point
increase in IT investment does not have a subatantpact on firm performance. However, as a

firm’s partner diversity increases, the marginalpaat of IT investment on performance

increases as well.

Figure IV-4. Moderating Effect of Partner Diversity on IT Investment Payoff
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| conducted several robustness checks. First, ideVbl, | considered potential sample
selection bias due to the nature of our samplelslamced panel data; some time periods are
missing for some firms. To check whether the finmere dropped out randomly and did not
violate the assumption of exogeneity of independanibles, | followed the approach taken by
Tafti et al. (2013), which was originally developlked Nijman and Verbeek (1992) and refined
by Wooldridge (2002) for a fixed-effect panel madeincluded the lagged selection indicator,
which represents whether a firm’s observation Fa prior time period is also included in the

sample. The significance of this indicator showsthier selection in the previous time period is
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significant in the equation at the current timeeThsult provides no evidence of selection biases

(Model 111).

Second, | checked whether the results are robustetchoice of the span of alliances
(Model 1IV). To demonstrate the sensitivity of mysuéts, | expanded the window from three
years to five years. The results using the fiverydiance tenure assumption appear in Model
IV. Comparing the results in Model Il and Model IMpbserve that the relative effect sizes and

the directionality of the interaction terms arebtaand preserved.

Finally, | tested for the effects of possible sitankity in firm performance, IT
investment, and network variables (Model V). | cocigd a two-stage least square regression
using a one-year lagged dependent variable andea/@ar lagged firm productivity (return on
equity) as instruments. The results of the modebd® V) show the same direction and
statistical significance as in the main model (Moldle The Hausman test statistic comparing
these two models is insignificant, suggesting #rat possible endogeneity in the IT investment
has no significant influence on the hypothesizddtignships. The F statistics of the first-stage
regression model indicate that these instruments kaong relevance. The results of the Sargan
(1958) test of overidentifying restrictions areigmsficant, suggesting that excluded instruments

are not correlated with the error term in the neqgoation.

| VV-7.Discussion

Before discussing this chapter’s potential contrdyuto IS literature, it is necessary to
first acknowledge its limitations. First, the thetical framework noted a firm’s information
processing and dynamic capabilities that can beifgigntly influenced by IT investment, but

these capabilities were not directly measured inemrpirical setting. Rather, based on the
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assumption that IT investment may improve the didexel of these firm capabilities, the
empirical analysis was limited to examining theemattions between IT investment and
structural properties. Therefore, one potentiahpfatr future research would be to directly
examine whether IT investment actually improvesé¢heapabilities and to identify their effect
on the relationship between structural propertied a company’s performance. Second, this
chapter focused exclusively on publicly reportedtcactual alliance arrangements; thus, the data
presented does not include the countless informlélmrations that could potentially promote
knowledge transferal. Moreover, this chapter dagsadldress the specific characteristics of the

resources and information that are transmittediwitie network.

Despite these limitations, the present chapter emtesseveral important theoretical
contributions and managerial implications. Thisptka contributes to the IT investment payoff
literature by showing that a firm’s alliance netwas an important external constituent that can
explain the variances in the payoff of IT investmddespite the critical role played by interfirm
alliances as an external source of valuable resesuand information, and the increasing interest
in the IT investment payoff for the managementarious types of business collaborations, there
is a general dearth of empirical examinations @f prerformance impact of IT investment in
alliances, minus the occasional exception (Chil.eR@L0; Tafti et alforthcoming. Given the
rapid proliferation of alliances today, the tragital focus on firm characteristics and the failure
to conscientiously study the networks in which srare embedded may lead to an incomplete
understanding of IT investment payoff. This chapteproves the understanding of the
performance impact of IT investment in an econoitjicaignificant context that has been

overlooked by scholars in extant IS research.
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On the level of practical applicability, these fings help justify the investment in IT
when firms expand their business activities throalflances with multiple partners. Increasing
IT investment in tandem with a firm’s alliance peatships with many partners may be justified
by the greater performance impact of such an invest. My findings also suggest that alliance
partner diversity is relevant in justifying the reaese in IT investment. This chapter recommends
that companies carefully assess whether their fifstructure is adequately designed to support
the burden of increasing managerial complexity aod fully leverage new business

environments.

I'V-8.Conclusion

A firm’s portfolio of alliances and the resultanbperties in its alliance networks are key
to determining the relative success or failure @ifra’s performance. Despite high expectations
for the value of IT investment in managing and tagéng expanded resource pools through
multiple alliance relationships, a paucity of thetaral and empirical examination persists in the
relevant literature. This chapter represents atmireffort to thoroughly parse the interactions
between IT investment and alliance networks. By legipg social network analysis (SNA)
techniques and consulting relevant data on U.Ssfirlrempirically examined the moderating
effect of alliance networks as it relates to thk Ithat exists between IT investment and firm
performance. My findings will expand general untemding of the influence of IT resources

within the alliance context.
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1 V-10.Appendix

Table V-6 shows the descriptive statistics by stdy category. Firms are distributed
non-uniformly over all industries from high-tech mudacturing to healthcare services. Firms in
computer-related industries (manufacturing: SIC;3®fvice: SIC 737) take the biggest portion
of the sample (17%). Firms in the computer manufaeg industry have 36 alliances with 32
partners, on average. Firms in the computing semvidustry have 20 alliances with 18 partners,
on average. Other high-tech manufacturing industmeke up 27% of the sample. Firms in the
high-tech industries have a significantly largemier of alliances and partners than those in
other industries. Accordingly, their centralityhgher than the average.

With respect to DIVERSITY, this measure also tetadbe higher for firms in high-tech
industries, except computer-related industries.sTinay seem erroneous, as their values of
indicator variables (HOLE, NATIONALITY, and INDUSTR are relatively higher than those
of other industries. However, considering that CRMLITY and DIVERSITY are composite
measures that are orthogonal to each other, thedtwe of DIVERSITY of these firms might be
driven by their exceptionally high centrality vasudt is likely that the heterogeneity measures
are partially proportional to the number of partnby the definition of heterogeneity measures.
Therefore, DIVERSITY should be interpreted as reéativersity in a firm’s partners given its
centrality.

The bottom row in Table IV-6 shows the mean of afales for the U.S.-based public
firms. The comparison of the sample and the othdalip firms reveals that the sample firms
engage more alliances than other public firms dee dverage number of partners and alliances
are greater than those the number for the averagepublic firm. The large portion of firms in
high-tech manufacturing and computing service ittkess in the sample might be a potential
reason. Another reason could be the fact that amepke firms are relatively larger than the
average public U.S. firm is. The average total tssgsbthe sample firms are 37.8 billion dollar,
while the average total assets of other U.S. pulshics are 9.2 billion. The tendency to include
larger firms could be attributed to the sample &@a criteria of InformationWeek, which
conducts surveys primarily with Fortune 500 firms.
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Table IV-6. Descriptive Statistics by Industry
Industry categories | N (obs.) PERFORINV CENTRA |[DIVERSI |PARTNE |ALLIAN |EVCENT|HOLE NATION [INDUST

MANCE LITY TY RS CES ALITY |RY
High-tech 270 (33%) | 3.48275|3.191481|.5964114|.2596782|11.67407|12.68148|.0328776|0.671317|0.427488|.5251489
manufacturing
AUTO 47 (6%) 3.11575| 2.742553 .194743 0.314711 ®139| 8.87234 | 0.010959 0.5619P2 0.399963 0.573128
CHEM 53 (6%) 3.66044 | 2.320755 -0.25898.149353| 4.849057 5.037736 0.000498 0.574356 0341308.370498
COMP 49 (6%) 3.38415| 3.906122 2.752722 -0.35932D2041| 36.65306 0.148744 0.794352 0.396360 0XDH2
Instruments 25 (3%) 3.01929 3.28 0.376997 0.8317726 7.48 0.006386 0.689266 0.48913 0.627176
PHARMA 40 (5%) 4.28231| 4.1875| 0.252547 0.457133 9 .059 0.001921 0.75679[1 0.445744 0.425640
SEMICON 33 (4%) 3.27078| 3.069697 -0.1430H204222| 4.545455 4.5757%8 0.013205 0.638111 058033395827
TELECOM 23 (3%) 3.45063| 2.93913 0.692200 0.8354@647826| 10.6087| 0.016293 0.735661 0.478166 0.666705

Other manufacturing216 (26%) | 3.02973|2.456435|-0.490991-0.0821443.282407|3.365741/0.001629|0.436309|0.300027{0.470008
Computer service 59 (7%) 3.30072 5.88678 1.1274096934018.37288| 20.40678 0.055960 0.725904 0.349375 07&ABB0

Other services 89 (11%)| 2.81789 3.87382 -0.581-04B676833.258427| 3.370787 0.000886 0.411046 0.171941 0142
Others 191 (23%)| 3.17699 2.730209 -0.365323280374.60733 | 4.95288| 0.006355 0.439568 0.257130 0.515257
Total 825 (100%)3.208614| 3.158606 -1.20e-09.25e-097.412121] 8.001212 0.016755 0.531960 0.321521 015078
U.S. public firms 12,628 3.163807 - - - 2.769243 2.873377 0.00385477800] 0.263808 0.379968

1. Industry categories are identified using theehdigit SIC code.

2. High-tech industries include chemical (SIC: @8;luding 283), pharmaceutical (SIC: 283), comp(8€: 357), telecommunication (SIC: 366), semiagstdr (SIC: 367),
automotive (SIC: 37), and instrument (SIC: 38).

3. Examples of other manufacturing (SIC: 20-39 ggxdigh-tech manufacturing) include food and fashihanufacturing industries.

4. Examples of other services (SIC: 60-89; exdeptcomputing services, SIC: 737) include finan(®C: 6), lodging (SIC: 700), and health (SIC: 866jvices.

5. Others include mining/construction (SIC: 1)nsportation (SIC: 4), trade (SIC: 5), and othet€(9)

6. The description of measures is provided in Téilé.

6. CENTRALITY and DIVERSITY are composite measudeveloped from the PCA using six indicator varisbRARTNERS, ALLIANCES, EVCENT, HOLE,
NATIONALITY, and INDUSTRY.

* Firms in this category satisfy the following @nita: (1) Firms publicly traded in the U.S.; (2jrRs appeared in the SDC database for their allianteities; (3) Firms did NOT

participate in the InformationWeek survey durin@82005. These firms are excluded from the sampéetd the lack of IT investment information. Thesservations span
eight years, from 1998 to 2005.

156



Chapter V. Summary and Conclusion

This dissertation study contributes to the IS dtere by developing a theory and

providing empirical evidences linking IT resourcaliance capability, and alliance performance.

In Chapter 1, | provide anecdotal evidences whidtivated this dissertation study and

introduce each chapter of this dissertation by sanmmg the goal and main findings.

In Chapter 2, | begin by discussing the concepliidnce capability that has evolved in
strategy and management literature. The reviewTotdnstructs and theoretical paradigms
employed in prior interorganizational relationsiipdies in IS research reveals that the prospect
application of the prior frameworks to strategitiasces is somewhat limited, mainly due to
their primary focus on transactional issues betwmginers at a dyadic level. Drawing upon the
theories of organizational learning, dynamic calit#s, and knowledge-based view, | propose a
theoretical framework linking IT, alliance capatyiand alliance performance, the model that
help explain the contribution of IT to the successd failure of a firm’'s overall alliance

performance. A set of propositions are developegtban this theoretical framework.

In Chapter 3, | empirically examined a part of tremework, which provides evidences
for the role of firm-level IT in developing alliaaccapability for individual alliances. More
specifically, I examined whether there is an asgam between the use of IT-enabled
knowledge platforms and a firm’s overall allianaafprmance outcomes. | hypothesize that the
use of IT-enabled knowledge platforms contributethe development of alliance capability by
facilitating organizational learning and encourggialliance managers to follow disciplined

routines, ultimately leading to higher alliancefpanance.
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In Chapter 4, | examine IT investment payoffs untteg consideration of a firm’'s
alliance network, which has recently come to theffont in management research by virtue of
their significant influence on a firm’s actions arebultant performance (Gulati 1998), but they
remain under-studied in IS research. The resultthisf dissertation study shows the positive
moderating effect of network centrality and partdafersity on a firm’s IT investment payoff,
implying greater IT investment payoff for firms thare at a central position in the alliance

network and that have diverse alliance partners.

Taken together, the studies contribute to enhawtlective understanding of how IT
resources influence the firm performance in thérategic alliances. My dissertation will
hopefully enlarge the scope of interorganizatiaestionship research in IS studies to include
issues that arise from managing and leveragintesfiaalliances, which comprise a wider range
of business activities than the management of sugpins. From a theoretical perspective, this
dissertation study seeks to contribute to the lmssirvalue of IT literature by providing both the
theoretical foundation and empirical evidence topgut the argument that IT resources designed
for internal process and knowledge managementfgigntly influence the extent to which firms
leverage their interorganizational relationshipsg #hus strongly influence their organizational
performance. From a managerial perspective, medmwthis dissertation study proposes that
firms adopt a complementary outlook when considgfininvestment to enhance the value that
they derive from their alliance partnerships; esghcbecause the investment might be needed

for building internal capabilities, and not for oésng relationship-specific or partnering issues.
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