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A. Foundations

The first chapter of this cumulative dissertation is divided into two sections. In the first section
(A.]), an introduction to investigating information technology (IT) business value generation in
inter-organizational networks is provided. It includes the motivation, research questions and struc-
ture, research context and design, and the anticipated contributions of this thesis. In the second
section (A.II), the theoretical background is presented. It includes theoretical foundations of both
inter-organizational networks as well as IT-based value co-creation, and provides an overview of

the wood industry.
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2 Introduction

I. Introduction

The first section derives the relevance of the research topic, followed by outlining the research
gaps and questions. Subsequently, the underlying structure of this thesis as well as its overall
research context and design are described. Lastly, the anticipated contributions of this disser-

tation for research and practice are outlined.

I.1 Motivation

Besides the longstanding tradition of inter-organizational cooperation, competition growth in
innovation, time, quality, and costs forces firms to collaborate in inter-organizational net-
works (Siebert 2003), having led to an increased number and importance of inter-
organizational arrangements in the last three decades (Gulati 2007; Ozmel et al. 2013). By
both working together and combining resources, firms are able to reduce costs, increase flexi-
bility, obtain competencies and new knowledge, access new resources and markets, and share
risks (Sydow 2003). IT plays a critical role in the functioning of inter-organizational net-
works. In addition to the support of collaboration by improving coordination and communica-
tion (Chi and Holsapple 2005), IT also enables completely new types of inter-organizational
collaboration, such as platform ecosystems (Ceccagnoli et al. 2012) and virtual organizations
(Paul and McDaniel 2004). For example, highly automated logistic networks like United Par-
cel Service (UPS) (Rai et al. 2006), payment networks such as Visa, Inc. (Markus and Bui
2012), and digital platforms like the “Apple Store” (Grover and Kohli 2012) are not conceiv-
able without the utilization of information and communication technologies. As a result, inter-

organizational systems (IOS) can be seen as a key resource in inter-organizational networks.

Investments in IT account for approximately 30 percent of all business investments in compa-
nies (Saunders and Brynjolfsson 2016), and a positive trend persists (Kappelman et al. 2016).
Financial volumes of IOS, such as supply chain management software, are also on the rise
(Forbes 2013). Although firms widely recognize the business value of IT spending, capital
investments in IT are clearly seen as riskier than non-IT investments such as R&D invest-
ments (Masli et al. 2014). Studies report that up to 50 percent of all IT investments fail to de-
liver returns (Cognizant 2013), with 45 percent of IT projects running over budget, and 56
percent delivering less value than expected (Bloch et al. 2012). In the context of inter-
organizational networks, where collaboration per se is reported to have high failure rates of

about 50 percent (BPI Network 2014), these issues are even more critical. Firms aiming to
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Introduction 3

realize returns from joint IT investments through value co-creation face even more challenges,
including shared investments, risk allocation, development of joint capabilities, and providing

incentives to cooperating organizations (Grover and Kohli 2012).

The described issues are particularly relevant for the wood industry. During the last years, the
importance of processing wood has increasingly been recognized by economic and public
sectors (Hoglmeier et al. 2017). First, wood serves as a carbon pool and important substitute
for fossil-based materials (Werner et al. 2005). For instance, the wood industry contributes to
a total saving of 105.5 million tons of CO2 emissions per year due to the usage of wood mate-
rials and sink effects of products and forests (Riiter et al. 2011). Accordingly, the utilization
of wood is seen as an integral part of the transition to a bio-based economy (Hoglmeier et al.
2017; Scarlat et al. 2015), and is also subject to environmental public initiatives, such as the
European Resource Efficiency Initiative (Huysman et al. 2015). Second, wood resources can
be utilized for a high variety of purposes, such as construction, paper production, or energy
consumption, while additionally being used multiple times through recycling and recovery
(Mantau 2011), hence increasing their rising economic potential (Ollikainen 2014). The eco-
nomic importance of the wood sector is further reflected by its accounting for more than one
million employees and an annual turnover of about €175 billion (Becher 2016), being one of

the largest industries in Germany (Mrosek et al. 2005).

However, due to the limited availability of wood as natural resource, and its increasing use for
energy purposes, intensified competition (including rising prices) is observed (Schwarzbauer
and Stern 2010). Therefore, cooperating in inter-organizational networks is important for
wood processing companies in order to optimize the efficient use of wood materials through
cascade utilization (Narodoslawsky 2003; Shahriari et al. 2015). In this context, IOS play an
important role. By facilitating the transfer and exploitation of information between compa-
nies, these systems contribute to the reduction of uncertainties and the improvement of the
utilization of resources (Frohling et al. 2011; Uusijarvi et al. 2010), thus leading to diverse
benefits for companies in this sector (e.g., Appelhanz et al. 2016; Osburg et al. 2016; Taskhiri
et al. 2013; Zander 2017). However, the surprisingly low diffusion of IOS in the wood indus-
try (e.g., Arano and Spong 2012; Hewitt et al. 2011; Trang 2015) indicates that organizations
in this sector currently do not fully realize the potential benefits, underpinning the need to
examine how IT investments pay off in this context. Consequently, the wood industry repre-

sents a suitable and relevant case for research on IT-based value co-creation.
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4 Introduction

The overall aim of this thesis is to contribute to the understanding of how IT creates business
value in inter-organizational networks and, therefore, to extend IT business value research
(Kohli and Grover 2008; Masli et al. 2011; Melville et al. 2004; Schryen 2010). In particular,
this dissertation has three main objectives. First, it aims to resolve contradictory findings in this
research field by drawing on reference theories and considering contextual factors to integrate
results of previous studies. Second, another goal lies in the explanation of IT-based value co-
creation mechanisms, including their key capabilities and interdependencies, by extending the
identified reference theories. Third, this thesis aims to offer insights on IT-based value co-
creation in the wood industry by adapting the derived theoretical findings to this specific con-
text. The third objective is motivated by the fact that social science research in general (Pawson
and Tilley 1997), and more recently IT business value research in particular (Wong et al. 2012),
highlight the idea that causal relationships depend on the contextual conditions, e.g., the investi-
gated industry. Moreover, such applied theory research (Robey and Markus 1998; Rosemann
and Vessey 2008) increases the practical relevance by adapting an appropriate theory to address
a specific problem relevant to practice. As stated above, utilizing renewable resources in inter-
organizational networks in the wood industry represents a relevant issue for economy and socie-
ty. The need for analyzing how inter-organizational IT leads to value in a specific supply chain
context is highlighted by Venkatesh (2013, p. 281) who states: “If I had to use one word to de-

scribe what symbolizes future of research in this area, it is context.”

1.2 Research Questions

To advance the understanding of how IT business value can be created in inter-organizational
networks, this thesis follows a reference theorizing approach (see Section A.L.5). Accordingly,
this thesis is structured along three steps, i.e., theory integration, theory extension, and theory
adaptation, each addressing a particular research question (RQ). The pursued research ap-

proach and the corresponding research questions are shown in Figure A-1.

The first part of this thesis aims to integrate previous research insights to advance the under-
standing of how inter-organizational networks create value from IT investments. Scholars
found that inter-organizational networks mainly strive to achieve two types of business value
by utilizing IT resources. First, studies reveal that network partners attempt to realize relation-
al rents from inter-organizational relationships, which ultimately result in organizational per-
formance (Dyer and Singh 1998; Lavie 2006; Prasad et al. 2013). Second, as these studies are

criticized for being static and unsuitable for dynamically changing environments (Wade and
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Hulland 2004), scholars increasingly highlight the critical role of organizational agility in in-
ter-organizational settings (e.g., Gosain et al. 2004; Liu et al. 2013; Sambamurthy et al. 2003).

Research Question 1:

How can contradictory results of previous research on IT business value creation
in inter-organizational networks be resolved by drawing on reference theories and
considering contextual factors?

References theories Contextual factors niutied gl
|
1
7'y .
1) Theory ]
Integration :
1
Theorizing IT-Based Value Co-Creation in Inter-Organizational Networks '
2) Theory 1 Specific
Extension Inter- || Business value ! Context
organizational IT of IT i
1
1
]
|
1
A 4 A 4
IT-based value co-creation mechanims 3) Theqry > Wood industry
Adaptation
Research Question 2: Research Question 3:
What are the key capabilities and What are the business value dimensions and
interdependencies of IT-based value co-creation contextual factors of IT business value creation in
mechanisms in inter-organizational networks? inter-organizational networks in the wood industry?

Figure A-1. Research approach and corresponding research questions

Yet, research on IT business value in general and on IT-based value co-creation in particular
is characterized by contradictory findings (Brynjolfsson 1993; Sabherwal and Jeyaraj 2015).
In contrast to studies that find a positive relationship between IT and business value in this
context, some scholars also demonstrate insignificant or even negative impacts of IT on both
relational value (e.g., Hyvonen 2007; Saldanha et al. 2013; Truman 2000) and organizational
agility (e.g., Gosain et al. 2004; van Oosterhout et al. 2006; Overby et al. 2006). On the one
hand, the contradictory findings stem from a missing common theoretical understanding and a
highly scattered application of reference theories (Madlberger 2011). On the other hand, con-
textual factors, such as the type of interfirm relationship and the applied research methodolo-
gies, likely affect the impact of IT on business value in inter-organizational settings (Grover
and Saeed 2007; Wong et al. 2012). These contradictory findings in the extant literature limit
the understanding of how inter-organizational networks create value from IT. Therefore, a

first research question is proposed:

RQ 1: How can contradictory results of previous research on IT business value creation in
inter-organizational networks be resolved by drawing on reference theories and consider-

ing contextual factors?
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In the second part, the goal lies in the extension of the reference theories to gain insights into
IT-based value co-creation mechanisms in inter-organizational networks. Researchers typical-
ly theorize mechanisms of value co-creation as a capability-building process, resulting in a
hierarchy of capabilities in which lower-order capabilities shape the development of higher-
order capabilities (Lee et al. 2015; Rai et al. 2006). Following this argument, scholars have
empirically demonstrated the positive impact of various inter-organizational IT capabilities,
such as IT infrastructure integration, information integration, IT-enabled planning and control,
and IT partner support on intermediate factors, e.g., supply chain integration (Rai et al. 2006),
process coupling (Saraf et al. 2007), and relational responses (Wang et al. 2013). Moreover,
direct impacts on relational value have been found (e.g., Dong et al. 2009; Wong et al. 2012;
Zhu and Kraemer 2005).

However, the understanding of how inter-organizational IT capabilities relate to each other,
and consequently how the IT-based value co-creation mechanisms can be decomposed, re-
mains underresearched. Although a number of IT capabilities has been found to shape co-
created value, their interdependencies in the capability-building process are rarely examined.
Moreover, important intra-organizational business value concepts, such as IT alignment
(Coltman et al. 2015), are barely considered in inter-organizational settings. This is also high-
lighted in the MISQ special issue on co-creating IT value, where Grover and Kohli (2012, p.
231) ask researchers to “focus more on interdependencies between the layers” and to “expand
the sources of IT-based cocreated value.” In information systems (IS) research, this research
gap is frequently accompanied by an exogenous treating of the IT artifact and a lack of em-
bedding it into context (Grover and Lyytinen 2015). Therefore, IT-specific phenomena of
value co-creation mechanisms remain largely unexplored. These issues limit the understand-
ing of how IT leads to value in inter-organizational networks, leading to the following re-

search question:

RQ 2: What are the key capabilities and interdependencies of IT-based value co-creation

mechanisms in inter-organizational networks?

Finally, the third part aims to instantiate and modify the findings on IT-based value co-
creation mechanisms to the specific context of the wood industry. Research on IT business
value increasingly highlights the role of both contextual factors (Melville et al. 2004; Wong et
al. 2012) and differentiating business value dimensions (Grover and Kohli 2012; Kohli and
Grover 2008). In the context of the wood industry, it has been pointed out that the industry is

characterized by a low-to-medium degree of IS adoption (Arano and Spong 2012; Hewitt et
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al. 2011; Trang 2015). However, studies have shown that IOS can be beneficial for organiza-
tions collaborating in the wood industry, for example by reducing costs (Appelhanz et al.
2016), increasing the acceptance of sustainable products (Osburg et al. 2016), and reducing
negative environmental impacts (Taskhiri et al. 2013). Moreover, it has been empirically
demonstrated that inter-organizational IT capabilities can lead to value for these companies

(Zander 2017).

However, the understanding of the IT value creation mechanisms in the wood sector needs to
be further extended due to the following special characteristics of the industry: First, the pro-
cessing of wood is associated with high levels of uncertainties regarding the resource quanti-
ty, quality, and availability, resulting in the need to optimize resource efficiency (Daian and
Ozarska 2009; Geldermann et al. 2016). Second, organizations in the wood industry represent
a special type of inter-organizational networks as they cooperate in supply-chained regional
clusters (Kies et al. 2010) and are influenced by a number of industry characteristics (Zander
et al. 2015b). Previous research on IT value co-creation has mainly focused on direct econom-
ic benefits of IT (Masli et al. 2011), such as supply chain performance (e.g., Chen et al. 2013;
Saeed et al. 2011; Wong et al. 2012). However, multiple objectives and criteria regarding the
efficiency of renewable resources have to be considered to capture the business value of IS
adequately (Zander 2017). Moreover, contextual factors of processing natural resources influ-
ence the structures, processes, and technologies in these networks (Narodoslawsky 2003), and
hence need to be modeled in this value co-creation process. Therefore, this thesis finally aims

to answer the following research question:

RQ 3: What are the business value dimensions and contextual factors of IT business value

creation in inter-organizational networks in the wood industry?

1.3 Structure of the Thesis

As illustrated in Figure A-2 and Table A-1, this thesis is cumulative in nature and consists of
three parts, including six interrelated studies. While the first and last part (Part A and Part C)
frame and integrate the research findings, the middle part (Part B) comprises the conducted
studies in three subsections, each focusing on one of the three research questions presented in
Section A.L.2. Three studies have been published in peer reviewed international IS conference

proceedings, and three studies are currently under review in renowned IS journals.

Part A (“Foundations”) starts with the motivation of the thesis, followed by the central re-

search questions. Next, the research context and the research design as well as the anticipated
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contributions are presented. Following this, the subsequent section comprises the theoretical
background. Initially, the foundations of inter-organizational networks as a distinct organiza-
tional form are provided, followed by the introduction of fundamental concepts of IT-based
value-co-creation. The last subsection gives an overview of the wood industry as a specific

context.

A. Foundations

A.l Introduction

A.ll Theoretical Background

A.l.2 Research
Questions

A.1.3 Structure

| A.ll.1 Foundations of Inter-Organizational Networks |
of the Thesis

A.l.1 Motivation

| A.1l.2 Foundations of IT-Based Value Co-Creation |

A.l.4 Research
Context

A.l.5 Research

Design

A.l.6 Anticipated
Contributions

| A.11.3 An Overview of the Wood Industry |

B. Studies on IT-Based Value Co-Creation in Inter-Organizational Networks

B.l Theory Integration

B.ll Theory Extension

B.lll Theory Adaptation

RQ 1: How can contradictory results
of previous research on IT business
value creation in inter-organizational
networks be resolved by drawing on
reference theories and considering
contextual factors?

o

B.l.1 Meta-Analysis of IT-
Based Value Co-Creation

©

B.1.2 IT and Organizational
Agility — A Meta-Analysis

RQ2: What are the key capabilities
and interdependencies of IT-based
value co-creation mechanisms in
inter-organizational networks?

> B.Il.1 A Reconceptualiza-
tion and Extension of the
Relational View

B.Il.2 The Role of Inter-
Organizational IT Alignment
for Co-Creating Value

RQ 3: What are the business value
dimensions and contextual factors of
IT business value creation in inter-
organizational networks in the wood
industry?

o

B.IIL1 IT Value under
Environmental Uncertainty

B.lIl.2 Creating Value
through IT-Enabled Re-
source Efficient Production

C. Contributions

C.l Findings

C.ll Implications

C.lll Concluding Remarks

| C.1.1-3 Summary of Findings

| C.II.1 Implications for Research |

| C.iIL1 Limitations |

| C.1.4 Synthesis

| C.II1.2 Implications for Practice |

| C.I11.2 Future Research Directions |

Figure A-2. Overview of the structure of the thesis

Part B (“Studies on IT-Based Value Co-Creation in Inter-Organizational Networks™)
corresponds to the main body of this cumulative thesis, and includes six studies in three sub-
parts. Part B.I aims to address the first research question. The objective is to integrate previous

research findings by drawing on reference theories and considering contextual factors to resolve
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contradictory findings on relationships between IT and business value that are essential for
inter-organizational networks. Both studies conduct a meta-analysis. The first study (#1)
investigates the relationship between inter-organizational IT factors and business value while
also exploring the role of moderating factors. While the first study does not differentiate
between different types of organizational performance, the second study (#2) investigates the

relationship between IT and organizational agility as a specific type of business value.

Table A-1. Overview of studies included in the thesis

No Outlet Ranking Status Section Core research question

#1 Journal of the Associ- A Passed 1* B.I  How can contradictory findings on the rela-
ation of Information round of tionship between inter-organizational IT fac-
Systems * review tors and business value be resolved?

#2 International Confer- A Published B.I  How can contradictory findings on the rela-
ence on Information tionship between IT and organizational agility
Systems 2016 be resolved?

#3 Information and Or- B Submitted B.II  How can the relational view be
ganization reconceptualized and extended when applied

to the context of information systems?

#4 Journal of Information A 2" round of B.II  What is the role of inter-organizational IT
Technology review alignment as a dynamic capability for co-

creating value?

#5 European Conference B Published B.III  How does IT-enabled collaboration lead to
on Information Sys- supply chain performance under environmen-
tems 2016 tal uncertainties in supply chains in the wood

industry?

#6 Pacific Asia Confer- C Published B.III  How do IT capabilities lead to resource effi-
ence on Information cient production in supply chains in the wood
Systems 2017 industry?

Note: The ranking is based on the VHB Jourqual 3 ranking.
* Study #1 has already been published in the Proceedings of the European Conference on Information Systems
2016 (VHB ranking: B) and was nominated for the best paper award.

Part B.II focusses on the second research question, and extends theoretical findings on IT-
based value co-creation mechanisms by explaining the key capabilities and interdependencies
in order to capture IT-related phenomena in the context of inter-organizational networks. Both
studies target executives in regional networks, and thus a unit of analysis independent from
the industrial context. The first study (#3) extends and reconceptualizes the relational view by
providing new IT constructs and reconfiguring the underlying logic of this theory. The second
study (#4) investigates the role of inter-organizational IT alignment as a dynamic capability

and, therefore, as a primary source for co-creating value.

Part B.III addresses the third research question and aims to adapt the theoretical findings on
IT-based value co-creation mechanisms to the specific context of the wood industry. There-

fore, both studies address organizations in the wood sector. The first study (#5) aims to exam-
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ine how IT-enabled collaboration leads to supply chain performance under different dimen-
sions of environmental uncertainties. The second study (#6) sheds light on the business value
dimensions of supply chains in the wood industry, and elaborates how dynamic IT capabilities
lead to resource efficient production — a construct that has been newly developed for this in-

vestigation.

Part C (“Contributions”) completes the thesis. As a first step, the findings from the six stud-
ies on IT-based value co-creation in inter-organizational networks are reflected and integrat-
ed. Synthesizing the findings across all studies, an extended theory on IT business value gen-
eration is developed, and a holistic view of reference theorizing is provided. Following this,
implications for research and practice are outlined. Finally, the limitations of this thesis are

addressed, and an outlook for future research directions is given.

1.4 Research Context

This research is conducted within the context of the Research Training Group (RTG) 1703 “Re-

source Efficiency in Interorganizational Networks™

, which focuses on the development of
methods for the design and optimization of resource-efficient value networks for renewable raw
materials. Its novelty lies in the integration of various disciplines, such as material science, mar-
keting, operations research, and information systems research, to comprehensively analyze ef-
fective cascade utilization of inter-organizational networks along the whole supply chain. Ac-
cordingly, the RTG is composed of three interrelated topical groups: Material Sciences (A) in-
vestigates industrial production processes in the wood industry, Operative Planning (B) focuses

on planning algorithms and efficient logistic systems, and Governance (C) examines inter-

organizational networks from the perspectives of marketing and information management.

In the context of the RTG 1703 (see Figure A-3), this thesis especially builds on and extends the
findings of the studies from Trang (2015) and Zander (2017). Both works found that a number
of inter-organizational IT capabilities (e.g., IT integration, knowledge sharing, and IT-enabled
collaboration) positively impact business value in the wood industry. Up to now, it has yet re-
mained unclear how these capabilities relate to each other regarding the capability-building pro-
cess to create business value. Therefore, this thesis aims to integrate and extend reference theo-
ries to derive a theoretically founded explanation of the key capabilities and interdependencies

of IT-based value co-creation mechanisms. Moreover, these mechanisms are subsequently

1 The Research Training Group was funded by the German Research Foundation (DFG; Deutsche Forschungsgemeinschaft)
from 2012 to 2016.
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adapted to the special context of the wood industry. Furthermore, this thesis extends the busi-
ness value dimensions, which have previously been limited to relational IT value and supply
chain performance. Firstly, organizational agility is introduced as a further business value di-
mension in order to take into account that inter-organizational networks need to respond to dy-
namically changing environments. Secondly, business value is elaborated in the context of the

wood industry by adding resource efficiency as a further outcome dimension.

Theory Identifying and explaining key capabilities and Resolving contradictory findings on the
integration and interdependencies of IT-based value co-creation relationship between IT and organizational
extension mechanisms (RQ 2) agility and performance (RQ 1)

Inter-Organizational IT Capabilities Business Value of IT
Knowledge Network IT Organizational
sharing alignment agility?
Trang (2015)
Zander (2017) Co-created > IT-enabled VN Relational IT Supply chain
governance of IT collaboration value performance
. . Resource
IT integration efficiency?
Th e | N e N
adgogtion to the Adapting IT-based value co-creation mechanisms to the Unfolding business value dimensions in the
pta wood industry in the presence of contextual factors (RQ 3) context of the wood industry (RQ 3)
wood industry L ) L )

Figure A-3. Relation of the thesis to the findings within the RTG 1703

In accordance with the above, this thesis contributes primarily to the topical group C (“Gov-
ernance, Coordination and Distribution”). Apart from this main focus, the results are related
to other disciplines of the RTG, too. For instance, the assessment of resource efficiency as a
business value dimension relates to the characterization of intermediate products from the
timber industry. Moreover, the findings are relevant for operative planning, i.e., algorithms

for multi-criteria optimization and computer-based production planning in recycling cascades.

L5 Research Design

This thesis primarily occupies a position in the academic discipline of information systems
research, that “focuses on how IT systems are developed and how individuals, groups, organi-
zations, and markets interact with I'T” (Sidorova et al. 2008, p. 475). In particular, following
Banker and Kauffman (2004), it is positioned within two IS research streams. First, the thesis
addresses the stream of Economics of IS by examining the impact of IS on business value.
Second, since IT capabilities are investigated as mechanisms for value creation, it is also lo-
cated in the stream of IS organization and strategy. Due to the interdisciplinary nature of IS

research (Palvia et al. 2004; Wilde and Hess 2007) and the applied reference theorizing ap-
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proach, this thesis is also closely related to the disciplines of strategic management and opera-

tions management (OM).

The IS discipline distinguishes between two complementary but distinct research paradigms,
1.e., design oriented and behavior oriented research (Hevner et al. 2004). Design science stems
from engineering, and focuses on the creation and evaluation of artifacts that provide prob-
lem-oriented solutions for IS-related issues (March and Storey 2008; Wilde and Hess 2007).
In contrast, behavioral science is rooted in natural science, and develops and justifies theories
with the aim of explaining human and organizational issues in the development, management,
and usage of IS and IT (Hevner et al. 2004). As this thesis aims to explain and predict how
inter-organizational networks co-create business value when utilizing information technology,
and to integrate, extend, and adapt theories, it primarily follows the behavioral research para-
digm. Nevertheless, the extended theories and developed constructs can provide a foundation

for future design-oriented solutions.

In terms of epistemological positioning, i.e., the assumptions that affect the construction and
evaluation of knowledge, three types of paradigms are distinguished in IS research: positiv-
ism, interpretivism, and critical reality (Gregor 2006; Orlikowski and Baroudi 1991). Positiv-
istic research assumes an objective world that is independent from the researcher and aims to
derive knowledge by verifying or falsifying generalizable theories (Orlikowski and Baroudi
1991; Wynn and Williams 2012). In contrast, interpretive research believes in a subjective
world which is constructed by and dependent of the social actors. Therefore, theory is con-
structed from the field, taking subjectivity into account (Orlikowski and Baroudi 1991). Last-
ly, the critical research position assumes an independent reality that is, however, socially and
historically constructed and not fully observable (Mingers et al. 2013; Wynn and Williams
2012). This thesis explains causal relationships in IT-based value co-creation by integrating,
extending, and adapting theories, which are ultimately tested in generalizable samples. It,

therefore, can be assigned to the epistemological positioning of positivism.

Both the research paradigm and epistemological positioning influence the appropriateness of
the research methodologies. As this thesis follows a behavioral positivistic approach, it em-
ploys the typical methodologies of “boxes-and-arrows” by testing causal relationships with
quantitative methods, i.e., statistical inference and multivariate analyses (Lee and Hubona
2009). However, to obtain divergent and complementary views of the phenomena and to uti-
lize the strengths of multiple methods, this thesis also employs qualitative methodologies

(e.g., literature analyses and semi-structured interviews), resulting in a mixed-method ap-
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proach (Venkatesh et al. 2013). The research paradigms, research designs, and theoretical

foundations of the studies included in this thesis are summarized in Table A-2.

Table A-2. Overview of research paradigms, research designs, and theoretical foundations of studies
included in the thesis

No RQ Paradigm Data collection Data analysis Theorization Related theories
#1 1  Behavior Observations in Meta-analysis Integration = Resource-based view,
oriented  quantitative studies Relational view
(N =33,732)
#2 1  Behavior  Observations in Meta-analysis Integration = Resource-based view,
oriented  quantitative studies Dynamic capability theory
(N = 7,646)
#3 2  Behavior  Cross-sectional survey Structural equa- Extension Relational view, Embedded
oriented (N=152) tion modeling view of IT, Concept of
appropriation
#4 2 Behavior  Cross-sectional survey Structural equa- Extension Dynamic capability theory,
oriented (N=241) tion modeling IT capability framework,
Strategic alignment model
#5 3 Behavior  Cross-sectional survey Structural equa- Adaptation  Resource-based view,
oriented (N = 150) tion modeling Organizational information

processing theory,
Relational view

#6 3 Design Semi-structured interviews  Exploratory Adaptation ~ Resource-based view,
oriented/ (N = 10) interview anal- Dynamic capability theory
behavior  Content validation by experts YSis, structural
oriented (N=13) equation mod-

Cross-sectional survey eling

(N =242)

Scholars distinguish between three genres of theorizing in IS research (Grover and Lyytinen
2015). While novel theories are built from scratch in Blue Ocean theorizing, data-driven theoriz-
ing refers to research that inductively interprets new empirical data. In addition, reference theoriz-
ing is defined as the adoption of theories from external (reference) disciplines to explain and pre-
dict IS phenomena (Moody et al. 2010). According to Grover and Lyytinen (2015), reference the-
orizing can be further classified into three types: Instantiation is characterized by the application
of the reference theory to a particular context by making no or only minor changes to the refer-
ence theory. Modification describes the changing of a theory’s constructs or logic in order to adapt
the theory to a specific context. Extension refers to adding new constructs, relationships, and logic

to the reference theory in order to more appropriately capture context-specific phenomena.

Inspired by Grover and Lyytinen (2015), this thesis offers and follows a three-step reference
theorizing approach to understand, explain, and predict IT-based value co-creation in inter-
organizational networks. This is reasoned as follows. A negative consequence of conventional
reference theorizing in IS research lies in the incommensurate and contradictory findings re-

sulting from adapting a general theory to a unique context (Grover and Lyytinen 2015). Yet,
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meta-analyses have been found to be an appropriate approach for resolving such drawbacks
by integrating research findings across studies, and providing “building blocks” for further
theory construction (Hunter and Schmidt 2004). Accordingly, the first step of the reference
theorizing approach used in this thesis is the integration of extant research studies to resolve
their contradictory results. Building on this, the second step comprises the extension of refer-
ence theories by developing and adding new constructs, configurations, and logic in order to
properly capture unique phenomena in the IS context. Finally, the third step involves the ad-
aptation of the extended theories to the specific context of the wood industry by instantiating
and modifying their constructs and relationships to account for the underlying contextual con-

ditions and to increase the practical relevance.

1.6 Anticipated Contributions

This cumulative thesis aims to advance the understanding of the co-creation of value by IT in
inter-organizational networks. Therefore, the results target several audiences in both research

and practice (see Table A-3).

Table A-3. Overview of anticipated contributions

Audience Anticipated Contribution

Information systems e Resolving contradictory findings on IT business value creation in inter-
organizational networks
e  Explaining IT-related phenomena of value co-creation in inter-
organizational networks
e  Understanding how IT can co-create value under the specific contextual
conditions in the wood industry
Extending IT business value research to inter-organizational networks
Enriching the “Mid-Range” theory in IS research
Strategic management e Extending the understanding of reference theories by blending them with
insights from IS research
Operations management e Integrating the notion of IT capabilities in the value creation process of
operational capabilities and performance
e Developing new conceptualizations and measurement instruments for the
value dimension

Research

Decision-makers across e Providing recommendations on how to allocate IT resources in inter-
industries organizational networks to co-create value
e Identifying key IT capabilities needed for achieving favorable outcomes
from collaboration in inter-organizational networks
Decision-makers in the e Providing insights into the industry-specific circumstances that affect the
wood industry value of inter-organizational IT investments
e  Supporting the identification and quantification of IT-related outcomes

Practice

This thesis is positioned within IS literature in the first place, and consequently aims to ad-
vance knowledge in this research discipline. In particular, it is positioned within the stream of
IT business value research and more specifically within IT-based value co-creation. IT busi-

ness value research examines the impact of IT on organizational performance (Melville et al.
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2004), thus fulfilling at least two conditions (Kohli and Grover 2008): 1) investigating an IT
variable or manifestation and 2) conceptualizing an endogenous variable with economic im-
pact. Research on IT-based value co-creation investigates IT business value at the inter-
organizational level of analysis, showing how multiple firms can create value through joint IT
investments (Grover and Kohli 2012). This thesis seeks to advance knowledge in this field by
offering three major contributions. First, it aims to resolve contradictory findings of previous
studies by drawing on reference theories and taking contextual conditions into account. Se-
cond, it intends to advance the understanding of IT-based value co-creation mechanisms by
extending corresponding theories from reference disciplines. Third, this thesis aims to shed
light on the contextual conditions that affect IT value generation in inter-organizational net-
works in the specific context of supply chains in the wood industry. Beyond providing in-
sights on the specific phenomenon of IT-based value co-creation, this thesis also aims to ad-
vance knowledge and to extend theory on IT business value in general (Kohli and Grover
2008; Masli et al. 2011; Melville et al. 2004; Schryen 2010) by expanding the level of analy-

sis to inter-organizational networks.

Furthermore, this thesis aims to advance knowledge in the field of operations management.
The OM and IS literature are increasingly intertwined, which is, for example, highlighted in
the special issue on IT and supply chains in the Journal of OM (Venkatesh 2013). According-
ly, a number of studies have been published in IS journals (e.g., Ayabakan et al. 2017; Rai et
al. 2006; Wang et al. 2013) and OM journals (e.g., Chen et al. 2013; Liu et al. 2016; Wong et
al. 2015) that address both research streams. This thesis aims to contribute further to a synthe-
sis between both disciplines by developing new constructs and measurement instruments for
the business value dimension in manufacturing firms, i.e., in the wood industry, and integrat-

ing IT concepts in this value creation process.

A reference theorizing approach (see Section A.L5) is utilized to realize the anticipated theo-
retical contributions. Borrowing grand theories from reference disciplines represents a com-
mon approach in IS research, which is yet increasingly criticized for a lack of theoretical in-
sights and for treating the IT artifact as exogenous to theorizing (Avison and Malaurent 2014;
Grover and Lyytinen 2015; Hassan and Lowry 2015). By extending reference theories in or-
der to investigate IT-specific phenomena of value co-creation, this thesis seeks to advance
theoretical insights for the IS community. Therefore, it aims to contribute to “Enrich the Mid-
Range Theory” (Grover and Lyytinen 2015, p. 288). On the other hand, the findings also ad-

vance knowledge in the reference discipline, i.e., strategic management, from which the theo-
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ries are borrowed. Accordingly, this thesis contributes to calls for utilizing a two-way theory

blending approach (Grover and Lyytinen 2015; Oswick et al. 2011).

Finally, as IS research in general (e.g., Lee 1999; Straub and Ang 2011) and IS behavioral
research in particular (e.g., Gill and Bhattacherjee 2009; Gregor and Hevner 2013) have been
criticized for a lack of practical relevance, this thesis also aims to provide direct recommenda-
tions for practitioners. In particular, it addresses decision-makers and managers who aim to
realize superior benefits by making joint IT investments with their network partners. By un-
folding the mechanisms of IT-based value co-creation in inter-organizational networks, the
findings of this thesis, thus, provide insights on recommended managerial actions, and on how
managers should allocate inter-organizational IT resources to create favorable outcomes.
Moreover, the practical relevance is increased by adapting the results to a specific industrial
context (Robey and Markus 1998; Rosemann and Vessey 2008). Accordingly, this thesis also
targets decision-makers in the wood industry. The value co-creation mechanisms are instanti-
ated in a more specific context, which reduces the level of abstraction for practice and pro-
vides insights on the industry-specific contextual conditions that need to be considered. Fur-
thermore, this thesis aims to support executives in identifying and quantifying outcomes of

inter-organizational IT investments by developing corresponding measurement instruments.

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Theoretical Background 17

II. Theoretical Background

As outlined in the previous sections, this cumulative thesis seeks to deepen the understanding
of how IT can lead to value in inter-organizational networks. This chapter presents an over-
view of the related theoretical foundations and research findings. First, an understanding of
inter-organizational networks as an economic form of organization is provided. The subse-
quent section discusses theoretical concepts of and findings on IT-based value co-creation.
Finally, an overview of the wood industry, including its networks and IT support, is given. To
avoid redundancies with the studies in Part B, this chapter gives a comprehensive overview of
the major theoretical concepts and contextual conditions, whereas more detailed literature

analyses can be found in the respective studies (see Part B).

II.1  Foundations of Inter-Organizational Networks

Network forms of organization are not a new phenomenon. Records of collaboration between
multiple organizations go back as far as hundreds of years ago, for example to the networks of
the Medici in Florence in the 15" century (Padgett and Ansell 1993). Networks have gathered
increased attention in research and practice since the 1970s due to increased globalization and
an intensified focus on core competencies, having led to an increase in their number and di-
versity (Hage and Alter 1997; Siebert 2003). However, scholars do not always have a clear
and common understanding when using the term “network”, sometimes also referring to simi-
lar terms, such as partnerships, alliances, or interfirm relationships (Provan et al. 2007).
Therefore, the following paragraphs aim to provide a basic understanding of inter-
organizational networks for this thesis, including their theoretical foundations, types, and out-

comes.

From the transaction cost perspective, a network is characterized as an organizational form
that is contrasted with market and hierarchy (Powell 1990; Thorelli 1986; Williamson 1991).
In market (or arm’s length) transactions, independent firms perform transactions on the basis
of contracts and prices. The relationships between the parties are characterized by competition
and a high level of flexibility and volatility (Thorelli 1986). In contrast, hierarchy describes
functional and vertical integration of organizational entities. This mode of organization is co-
ordinated through a high level of control and authority, which is typical for firms (Williamson
1991). Network types of organization denote an intermediate or hybrid organizational form

between market and hierarchy, representing reciprocal patterns of exchange between compa-
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nies (Powell 1990). Although networks have — to some extent — attributes from both markets
and hierarchies, they are typically regarded as a separate type of economic organization
(Powell 1990). Initially, research characterized networks as the supplementary option of part-
nering in addition to the choice between make or buy (Barringer and Harrison 2000). More
recently, scholars and practitioners have recognized networks as an independent and im-

portant type of organizational governance and coordination (Provan and Kenis 2007).

Following the perspective of networks as an alternative form to markets and hierarchies, inter-
organizational networks have two main characteristics. First, in contrast to arm’s length rela-
tionships, inter-organizational networks cooperate to achieve common goals (Provan and
Kenis 2007). Consequently, although network partners may have different and conflicting
individual goals, they are subordinate to the collective objectives of the network (Powell
1990). Therefore, collaboration such as joint research and production of goods or services is a
key aspect of inter-organizational networks (Alter and Hage 1993; Hage and Alter 1997). Se-
cond, in contrast to hierarchal forms of organization, inter-organizational networks consist of
organizations that are economically and legally independent (Camarinha-Matos and
Afsarmanesh 2008). This implies flexibility and commitment of network partners, contrary to
hierarchical structures like business groups, mergers and acquisitions, and multi-unit firms
(Siebert 2003). It should be noted that intense cooperation may result in economic dependen-
cies between the network partners, for example, in high degrees of the share of wallet. How-
ever, the relationship is still characterized by independency in terms of resource heterogeneity
(Lavie 2006). Summarizing both characteristics, inter-organizational networks are defined as
an organizational form composed of legally and economically autonomous organizational
entities that cooperate to achieve common goals (Camarinha-Matos and Afsarmanesh 2008;

Provan and Kenis 2007).

The term inter-organizational network is a broad one, encompassing a variety of network
types with different attributes. Taking the types of inter-organizational networks into
consideration is important as it influences the way in which network partners cooperate and
create value, and allows for comparability with previous research studies (Sydow 2003).
Research has identified various attributes that characterize different types of inter-
organizational networks, such as the type of interdependency (Van de Ven et al. 1979), the
number of participants (Hollingsworth 1991), or the physical distance between network
members (Hage and Alter 1997). Sydow (2003) proposes a typology of inter-organizational
networks that fits the network types investigated in the studies of this thesis. The typology is
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based on two dimensions. First, the network structure can be classified into hierarchical and
heterarchical structures. While one or a few organizations lead the network in a hierarchical
structure, decisions are made equally in heterarchical networks. Second, inter-organizational
networks can be distinguished by the degree of stability, i.e., stable versus dynamic networks.
Both dimensions lead to a two-dimensional matrix, including four types of inter-

organizational networks (see Figure A-4).

hierarchical

Project
Networks

Strategic
Networks

Virtual
””””””” Networks }---------/----

Regional
Networks |

heterarchical |

stable dynamic

Figure A-4. A typology of inter-organizational networks (Sydow 2003)

According to the above classification, strategic networks are characterized by rather
formalized relationships, where often, one or more focal organizations strategically lead the
network (Sydow 2003). Supply chains are the most typical and frequently investigated
example of strategic networks, and are characterized by coordinated, long-term, and rather
static than dynamic structures (Camarinha-Matos and Afsarmanesh 2008). This type of
network involves “upstream and downstream flows of products, services, finances, and/or
information from a source to a customer” (Mentzer et al. 2001, p. 4). Companies in the
consumer-related position of the supply chain typically perform strategic leadership in those
networks such as, for example, being observed in the automotive industry (Sydow 2003). In
contrast to strategic networks, regional networks are defined by their common agglomeration
area and local proximity, often organized in clusters (Bell et al. 2009; Sydow and Duschek
2011). In this context, a cluster refers to “a geographically proximate group of interconnected
companies and associated institutions” (Porter 2000, p. 254). As regional networks typically
lack hierarchical control, they are characterized by the importance of emergent strategy and
inter-organizational trust (Provan and Kenis 2007; Sturm et al. 2004). Further, project
networks are formed for the execution of inter-organizational projects and, therefore, differ

from strategic and regional networks in their temporal existence (Sydow 2003). Although
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these networks, therefore, are typically organized in hierarchical structures led by one
company, they may also exist as ad-hoc networks without an explicit structure (Camarinha-
Matos and Afsarmanesh 2008; Sydow 2003). Finally, virtual networks are mostly temporary
alliances of collaborating organizations which are enabled and supported by networked IT
(Camarinha-Matos and Afsarmanesh 2008). This type of inter-organizational network can

exist in hierarchical and heterarchical structures.

Outcomes of inter-organizational networks, i.e., performance in terms of competitive ad-
vantage, are critical issues in network research (Provan et al. 2007). Assuming that inter-
organizational networks differ from the market forms of organization, Dyer and Singh (1998)
argue that networks realize competitive advantages only because they differentiate the rela-
tionship from the attributes of arm’s length relationships. Thus, networks aim to generate
competitive advantages in terms of relational rents that typical market relationships are unable
to generate. Relational rent refers to “a supernormal profit jointly generated in an exchange
relationship that cannot be generated by either firm in isolation and can only be created
through the joint idiosyncratic contributions of the specific alliance partners” (Dyer and Singh
1998, p. 662). The fundamental mechanism beyond the generation of relational rents is the

sharing and synergetic combination of resources and capabilities between firms.
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Figure A-5. Composition of relational rents extracted in inter-organizational networks (Lavie 2006)

Figure A-5 shows the composition of relational rents in inter-organizational networks,
subsuming four different types (Lavie 2006). First, internal rents are generated from the
scarcity (Ricardian rents) and specialization (quasi-rents) of both interfirm and intrafirm
resources. The resulting benefits, however, are exclusively absorbed by the focal firm. Next,
inter-organizational networks can create appropriated relational rents, which result only from

the shared resources of both network partners. While contractual agreements and a small scale
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and scope of resource determine ex-ante rents, absorptive capacity and reduced opportunistic
behavior are factors of ex-post appropriated relational rents. Third, inbound spillover rents are
exclusively derived from the shared and non-shared resources of network partners. These
benefits are usually unintended and facilitated by opportunistic behavior and bargaining
power. Finally, outbound spillover rents result from the opposite direction, referring to

unintended access to the resources of a focal firm that benefits the network partners.

II.2  Foundations of IT-Based Value Co-Creation

An ultimate objective of investments in IT is the improvement of organizational performance
(Palmer and Markus 2000). However, many studies in the 1980s were unable to find a con-
nection between IT investments and organizational performance. This has come to be known
as the “Productivity Paradox of IT” (Brynjolfsson 1993), highlighted by Solow's (1987)
statement that “we see the computer age everywhere except in the productivity statistics”
(cited in Brynjolfsson 1993, p. 67). Although many studies and practical examples showed the
relevance of IT in enhancing performance, opposite positions questioned the value of IT, even
going as far as making statements like “IT doesn’t matter” (Carr 2003). The stream of IT
business value research originates from this paradox, examining the economic impact of IT
(Kohli and Grover 2008). IT-based value co-creation represents a relatively young research
field and a substream of IT business value research (Kohli and Grover 2008). Although co-
creation substantially differs from business value generation in single firms due to its multi-
organizational perspective, many theoretical concepts have their origins in intra-
organizational research on IT business value. Moreover, this thesis aims to extend theory on
IT business value to an inter-organizational level of analysis. Therefore, this section first pro-
vides the theoretical foundations of IT business value research, before proceeding with basic

concepts of IT-based value co-creation.

Strategic management analyzes the competitive advantage of firms from an external and in-
ternal perspective (Spanos and Lioukas 2001). The first perspective considers a firm’s indus-
try structure as the primary force of performance, concluding that firms realize competitive
advantage by obtaining privileged market positions (Henderson and Mitchell 1997). The dom-
inant paradigm in this perspective is built on the work of Porter’s competitive strategy frame-
work (Porter 1980). In contrast, the resource-based view (RBV) focuses on the internal per-
spective, arguing that the unique resources of a firm are the central source of competitive ad-

vantage (Teece et al. 1997). This perspective has been specified and formalized by Barney
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(1991, p. 101), who defines resources as “all assets, capabilities, organizational processes,
firm attributes, information, knowledge, etc. controlled by a firm that enables the firm to con-
ceive of and implement strategies that improve its efficiency and effectiveness”. The perspec-
tive is based on two major assumptions, namely resource heterogeneity, i.e., resources are
differently distributed among firms, and resource immobility, i.e., difficulties in imitating and
substituting resources by competitors. Based on this assumption, valuable, rare, inimitable,
and non-substitutable resources lead to sustained competitive advantage (Barney 1991). Con-
sistent with previous research (Rivard et al. 2006), this thesis adapts the perspective of the
RBYV for analyzing IT business value generation, while focusing on the industry structure in

form of contextual factors in the wood industry (see Section A.I1.3).

Transferring the RBV to the IS context, IT-related resources encompass tangible resources,
i.e., the physical IT infrastructure, human IT resources, including the technical and managerial
IT skills, and IT-enabled intangibles, such as IT-related knowledge and synergy (Bharadwaj
2000). IT resources typically do not meet the underlying assumptions of the RBV, i.e., heter-
ogeneity and immobility. It is argued that especially technical IT resources are not heteroge-
neously distributed as they can be easily acquired on the market (Mata et al. 1995). Moreover,
in contrast to other resources, IT resources are seen as imperfect mobile and easy to imitate,
for example, by hiring expertise via the labor market or consulting firms (Powell and Dent-
Micallef 1997; Wade and Hulland 2004). Therefore, IT resources per se are not seen as a
source of competitive advantage. In contrast, research has explained the value generation ef-
fect of IT by the notion of capabilities. Following this view, capabilities refer to the ability of
an organization to integrate, mobilize, and utilize resources, usually in combination with other
resources and capabilities (Grant 1991). Scholars, therefore, argue that the value of IS results
from its synergistic combination with other, non-IS related resources and capabilities (Mata et
al. 1995; Ray et al. 2005; Wade and Hulland 2004). IT capabilities are accordingly defined as
“the ability to mobilize and deploy IT-based resources in combination or copresent with other
resources and capabilities” (Bharadwaj 2000, p. 171). Under these circumstances, research
widely recognizes that IT enhances business value (Kohli and Devaraj 2003; Sabherwal and

Jeyaraj 2015).

IT business value can manifest itself in multiple dimensions (Kohli and Grover 2008; Masli et
al. 2011; Schryen 2013). Traditionally, researchers argue that the immediate value of IT can
be observed in improved operational efficiency of specific business processes, which then

results in overall organizational performance (Melville et al. 2004). Organizational perfor-
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mance measures include market performance, such as Tobin’s q, and accounting performance,
e.g., return on assets (ROA) and return on sales (ROS). Moreover, IT value manifests itself in
intangible and non-financial value dimensions, such as customer satisfaction and the quality
of supplier relationships. It should be noted that IT business value neither necessarily implies
competitive advantage, i.e., how the firm performs in relation to its competitors, nor sustaina-
bility in terms of an enduring nature of value. Although research showed the valuable role of
IT in this context, different measures and more advanced IT capabilities are required to both
assess and achieve sustained competitive advantage (Bhatt and Grover 2005; Kohli and

Grover 2008).
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Figure A-6. Synthesis of IT business value research (adapted from Kohli and Grover 2008, Masli et
al. 2011; Melville et al. 2004; Schryen 2013)

Figure A-6 summarizes previous knowledge on IT business value, showing that the produc-
tivity paradox seems to be resolved. Accordingly, IT does create value in various dimensions
by building capabilities through synergistically complementing other IS and organizational
resources (Kohli and Grover 2008). Moreover, diverging results stem from the inappropriate
use of measurement and analysis methodologies (Kohli and Devaraj 2003; Sabherwal and
Jeyaraj 2015), time lag effects (Santhanam and Hartono 2003), and the complexity in isolating
effects of IT (Kohli and Grover 2008).

Research on IT-based value co-creation extends IT business value research to an inter-
organizational level of analysis, examining how multiple firms with different IT jointly create
superior value (Grover and Kohli 2012). Following the perspective of resources and capabili-
ties, inter-organizational systems represent underlying IT-related resources in inter-
organizational networks. This thesis adopts the definition by Johnston and Vitale (1988, p.
154), referring to I0OS as “built around information technology, i.e. around computer and

communications technology that facilitates the creation, storage, transformation, and trans-
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mission of information. An IOS differs from an internal, distributed information system by
allowing information to be sent across organizational boundaries” (Johnston and Vitale 1988,
p. 154). Besides technical facets, IOS also comprise human and task-related aspects, distin-
guishing this term from inter-organizational IT (Heinrich et al. 2011). IOS perform the fol-
lowing tasks: information sharing, communication, collaboration, transaction, and coordina-

tion (Riemer and Klein 2006).

Extended to inter-organizational networks, inter-organizational IT capabilities are defined as
the mobilization and deployment of 10S in combination with complementary resources and
capabilities to execute inter-organizational business activities (Bharadwaj 2000; Rai et al.
2012). Inter-organizational networks accordingly contribute similar or distinct resources to the
network, which are then utilized and combined with complementary interfirm resources and
capabilities to co-create value (Sarker et al. 2012). Grover and Kohli (2012) propose four
mechanisms of IT-based value co-creation. First, network partners can provide relation-
specific assets, leading to jointly created digital products and services. Second, value can be
co-created through knowledge sharing by developing data and process standards. Third, inter-
organizational networks utilize IT functionalities that interact with complementary capabili-
ties of the network partners for value co-creation. Finally, network members manage and in-
tegrate their relationships through network governance, thereby leading to IT-enabled cost

reduction.

II.3  An Overview of the Wood Industry

Due to its societal and economic relevance as well as its need to derive value from inter-
organizational IT investments, the wood industry represents an appropriate case for adapting
the research findings of this thesis to a specific industry context. Therefore, this section first
gives an overview of the industry structure and the characteristics of the inter-organizational

networks, followed by the current state of inter-organizational IT support in this sector.

I1.3.1 Inter-organizational networks in the wood industry

Following the classification of inter-organizational networks presented in Section A.Il.1 (see
Figure A-4), organizations in the wood industry are organized in regional clusters consisting
primarily of small and medium-sized enterprises (SMEs) (Kies et al. 2010). Additionally, as
the industry is featured by processing wood resources and materials across the value chain, it
also has characteristics of a supply chain, 1.e., a strategic network (D’Amours et al. 2009).

This thesis follows the common understanding originated from the European Union that the
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wood industry comprises all sectors that have a direct link to wood resources (Becher and
Weimar 2016). Accordingly, this industry encompasses various subsectors, including the
manufacturing and processing of wood, pulp, paper, paperboards, furniture, sawmilling and
planning, printing and related activities (Eurostat 2008). In 2014, the over 125 thousand
companies working within the German wood industry employed more than one million
employees, which is comparable to the automotive industry (Statista 2017). Furthermore, they

accounted for an annual turnover of about 177 billion Euros (Becher 2016).

Figure A-7 shows an overview of the material and product flows in the wood industry. The
networks of organizations encompass the whole value chain — from the production of
roundwood downstream the value chain over wood processing (e.g., pulp production and
sawmills) to the production of finished products (e.g., furniture and paper products) down-
stream the value chain. Moreover, wood resources and residues are used for energy purposes,
i.e., in private households and biomass power plants. The processing of wood is also charac-
terized by reversed logistics and cascade utilization. For example, recovered wood from con-
struction sites (e.g., solid beams) can be utilized for smaller timber products (e.g., lamellas)
first, which after time can serve as fiberboards, before finally being energetically recovered
(Hoglmeier et al. 2017). The utilization of renewable resources like wood clearly requires
holistic optimization across the entire inter-organizational network to optimize resource and
material usage while minimizing waste (Narodoslawsky 2003). Accordingly, organizations in
the wood industry establish close relationships in the form of regional networks (Frank and

Nagel 2009).
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Figure A-7. An overview of resource flows in the wood industry (adapted from Mantau 2011)
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The processing of wood is typically associated with uncertainties regarding resource availability,
quality, price, and source (Ludorf 2015), corresponding with the aim of realizing a high level of
cascade utilization. Therefore, wood processing networks aim to optimize the efficient use of
wood resources (Geldermann et al. 2016), which is also underlined by the high costs of wood
waste and increasing environmental awareness in this sector (Daian and Ozarska 2009). Resource
efficiency denotes the minimization of the amount of resources, i.e. natural, industrial, and waste-
as-resources, to achieve a given level of output (Duflou et al. 2012; Huysman et al. 2015). It dif-
fers from the concept of eco-efficiency, which refers to the minimization of environmental im-

pacts, in its ultimate goal of achieving performance outcomes (Dahlstrom and Ekins 2005).
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Figure A-8. An input-output approach to resource efficiency (adapted from Huysman et al. 2015,
Tangen 2004)

As shown in Figure A-8, resource efficiency can be conceptualized as a multi-dimensional con-
cept based on the input-output approach, encompassing the entire process of transforming raw
materials into finished products (Huysman et al. 2015; Modi and Mishra 2011). First, resource
efficiency is reflected by the input resources of the production processes, i.e., regarding the source
and quality of the input materials (Despeisse et al. 2013). For example, optimized timber lengths
and cutting patterns delivered as materials for furniture manufacturers can lead to a more efficient
use of wood resources (Schliephake et al. 2009). Second, the level of resource efficiency de-
pends on the efficiency of the production processes. For instance, automated cutting machines
or the use of computerized numerical control (CNC) machines can improve the efficient use
of wood resources in the manufacturing processes (Daian and Ozarska 2009). Moreover, the
efficiency of production processes is reflected in the resource-saving treatment (e.g., tempera-
ture and light incidence) of materials (Ardente and Mathieux 2014), product defects resulting

in resource losses (Chompu-Inwai et al. 2015), and the behavior of the employees (Ardente
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and Mathieux 2014). Third, resource efficiency is embedded in the output products of the
production processes. Wood waste is reported to generate high costs for companies in this
industry and, therefore, its minimization and increased recycling enhances efficiency (Eshun
et al. 2012). Moreover, imbalances in demand and supply, e.g., resulting from the bullwhip
effect, can cause inefficient use of resources (Lee et al. 1997). Finally, resource efficiency
extends the boundaries of a firm by being determined by efficient logistics processes in the
supply chain (Veleva and Ellenbecker 2001). As such, the utilization of packaging materials

and transport methods especially influences the consumption of resources (Grant et al. 2010).

I1.3.2  Inter-organizational IT support in the wood industry

The scattered sources of wood due to changing harvest areas, different delivery and ordering
processes, and changing network actors increase the complexity of collaborating in inter-
organizational networks in the wood industry. This complexity and the need to reduce trans-
action costs and maintain the competitive position requires the utilization of I0S (Blattert et
al. 2012). Accordingly, different types of IOS were specifically developed for the needs of the
wood industry. An example is the logistics software IFIS UNO, which supports data ex-
change, supply chain functions, integrated communication, and reporting functions to facili-
tate collaboration. It is provided as software-as-a-service (SaaS) via the Internet (Lemm and

Thees 2009).

IT standards provide an important foundation for IOS in order to electronically link network
partners (Blattert et al. 2012). For example, a saw mill and a pulp mill need to agree on their
joint business processes (e.g., delivery mode), understand the content of the order or delivery,
and exchange messages with a prescribed communication protocol to effectively interact
through I0S (Azouzi and D’Amours 2011). Although a wide range of national and interna-
tional IT standards for wood-related industries exist, the four standards depicted and com-
pared in Figure A-9 seem to be especially relevant for the German wood industry (Blattert et

al. 2012).
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Figure A-9. An overview of IT standards in the wood industry (Blattert et al. 2012)

ELDAT (Elektronischer Datenaustausch Holzdaten) is a data interface for the exchange of
wood-related product and contractual data in the German wood industry, especially between
saw mills, timber trade companies, and forest owners (Azouzi and D’Amours 2011; Nick
2010). The standard is implemented via the exchange of comma-separated value (CSV) or
Extensible Markup Language (XML) files. Next, the Austrian standard FHPDAT is compara-
ble to ELDAT, but focuses more on the standardization of business processes by encompass-
ing four modules, i.e., saw, industry, logistics, and billing. Moreover, it specifies the transmis-
sion channel (Blattert et al. 2012). While ELDAT and FHPDAT have a focus on German-
speaking countries, the standard papiNet is internationally oriented. It is characterized by a
higher level of complexity and standardization as it specifies a modular system for standardiz-
ing business documents and related business processes. Moreover, it uses the eb XML messag-
ing service for communication between network partners (Azouzi and D’ Amours 2011). Last-
ly, CoSeMat (Common-sense-material master) represents solely a material standard, aiming
to clearly identify wood materials by various attributes, e.g., species of tree, quality, and cate-

gory. It is compatible with the standards ELDAT and FHPDAT (Blattert et al. 2012).

Although a variety of IOS and corresponding standards for the wood industry exist, this sector
is characterized by a low diffusion of IT in general and 1OS in particular, compared to more
mature sectors, such as the banking or automotive industry (Arano and Spong 2012; Hewitt et
al. 2011; Trang et al. 2014). For example, Hewitt et al. (2011) conducted a literature review
on 17 IT adoption studies in the North American wood industry and concluded that these

companies “have been slow in integrating IT into their business” (Hewitt et al. 2011, p. 167).
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More recent studies have reported that although a majority of companies among the US forest
products manufacturers at least use websites and email, advanced e-commerce and social me-
dia functions like online sales and marketing are not widely adopted by these companies
(Montague et al. 2016). One argument is that industry-specific characteristics, such as the
relatively high average age of staff and low governmental support, affect IOS adoption in this
industry (Zander et al. 2015b). Nevertheless, it has been shown that IOS can be beneficial for
companies cooperating in the wood sector. For example, Gazal et al. (2016) report that social
media and e-commerce applications can lead to benefits, such as increased exposure, brand-
ing, and lead generation, for forest products companies. Moreover, it has been demonstrated
that tracking and tracing systems can reduce costs (Appelhanz et al. 2016) and decrease ener-
gy consumption as well as negative environmental impacts (Taskhiri et al. 2013) along the
supply chain in the wood industry. Other possible benefits include the optimization of re-
source allocations (Uusijarvi et al. 2010), higher acceptance of sustainable products (Osburg
et al. 2016), and reduced negative environmental impacts through route optimization (Hug
2004). Furthermore, it has been shown that the development of inter-organizational IT capa-
bilities can lead to value for organizations in the wood industry in terms of supply chain per-

formance (Zander 2017).

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



B. Studies on IT-Based Value Co-Creation in Inter-

Organizational Networks

The overall goal of this thesis lies in deepening the understanding of how value can be co-
created through IT in inter-organizational networks, addressing three related research ques-
tions. According to the reference theorizing approach followed to answer these research ques-
tions (see Section A.L5), this chapter is divided into three sections, namely theory integration

(B.I), theory extension (B.II), and theory adaptation (B.III).

Initially, Section B.I aims to resolve contradictory existing research findings by theory inte-
gration. Accordingly, this section includes Studies #1 and #2, which integrate the findings of
previous research by drawing on reference theories and considering contextual factors. Sub-
sequently, Section B.II aims to examine key capabilities and interdependencies of IT-based
value co-creation by extending the reference theories within the scope of two studies. While
Study #3 reconceptualizes and extends the relational view, Study #4 relates to dynamic capa-
bility theory in the context of inter-organizational IT alignment. Finally, Section B.III seeks to
analyze value co-creation in the specific context of the wood industry by theory adaptation,
including two studies. Study #5 investigates the role of environmental uncertainties as contex-
tual factors, and Study #6 analyzes resource efficient production as a business value dimen-
sion. Summarizing, the six studies result in a reference theorizing perspective on IT-based
value co-creation in inter-organizational networks, and a theoretical foundation for extending

IT business value theory to the inter-organizational level of analysis.
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I. Theory Integration: Resolving Contradictory Results of Research on

IT Business Value Creation in Inter-Organizational Networks

This chapter aims to answer the first research question. The focus is on resolving inconsistent
and contradictory findings in the field of IT business value generation in inter-organizational
networks by drawing on reference theories and analyzing contextual factors. Following the
reference theorizing approach used in this thesis, this aim is pursued by means of theory inte-
gration. Accordingly, previous research studies across different industries represent the unit of

analysis.

Two meta-analyses have been conducted to explain contradictory findings on two relation-
ships that are particularly relevant for organizations cooperating in inter-organizational net-
works. First, Study #1 analyzes the relationship between inter-organizational IT factors and
business value of IT at and across multiple level of analysis. The resource-based view and
relational view are adopted as reference theories, and a number of methodological and contex-
tual factors are considered. Study #2 focuses on explaining inconsistent findings on the im-
pact of IT on organizational agility. This study adopts the perspectives of the resource-based
view and dynamic capability theory, while analyzing adaptive and entrepreneurial agility as

value dimensions, and considering the study’s attributes as contextual factors.
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1.1 Introduction

With advancements in information technology, research and practice continues to investigate
how value can be derived from IT. This is becoming an even greater challenge as contempo-
rary organizations cooperate more regularly in interfirm relationships. Inter-organizational
systems (I0S), e.g., eBusiness systems, electronic data interchange (EDI), and supply chain
systems, improve interfirm coordination and communication, increase innovation, and facili-
tate knowledge sharing (Chi and Holsapple 2005). By combining such IT resources and de-
veloping interfirm capabilities, firms can co-create superior benefits and synergies (Grover
and Kohli 2012). However, this also results in new issues for IT value generation due to het-
erogeneous strategies, information systems, and capabilities that must be integrated among
firms (Rai et al. 2012). Furthermore, it is difficult to capture and manage the distribution of

co-created value (Kohli and Grover 2008).

Research on IT value evaluates the economic impact of IT (Kohli and Grover 2008). It is a
research field of contradictory findings, which has come to be known as the productivity par-
adox of IT (Brynjolfsson 1993). To explain these inconsistencies in research findings, much
effort has been recently placed into synthesizing IT value research through literature reviews
and framework development (Kohli and Grover 2008; Masli et al. 2011; Melville et al. 2004;
Schryen 2010; Yassaee and Mettler 2015) as well as meta-analyses (Kohli and Devaraj 2003;
Sabherwal and Jeyaraj 2015). At this point, researchers generally agree that IT does create
value and that the contradictory findings have been a result of time lag and measurement is-
sues as well as contextual and intermediate factors. Research on IT-based value co-creation
investigates how multiple firms can create value via joint I'T resources and capabilities, result-
ing in challenges such as the level of analysis, new value-creation mechanisms, and methodo-
logical approaches (Grover and Kohli 2012). To address these challenges, research on IT-
based value co-creation has been garnering increased attention. The importance of this re-
search area has been addressed, for example, by recent publications on IT value (Kohli and
Grover 2008; Masli et al. 2011; Sabherwal and Jeyaraj 2015) and the 2012 MIS Quarterly

special issue on co-creating IT value (Grover and Kohli 2012).

Despite the great efforts made in furthering I'T-based value co-creation research during recent
years, we observe several inconsistencies in the literature: First, although research has ex-
plored a wide variety of interfirm IT factors that contribute to business value, there exist vari-
ous definitions and concepts. For example, many studies refer to IS integration but are related

to different concepts, such as infrastructural (Saraf et al. 2007), information (Barua et al.
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2004), or IT-enabled process integration (Rai et al. 2015). Second, there are contradictory
findings regarding the impact of inter-organizational IT on business value, such as those con-
cerning the value of investments in EDI systems (e.g., Droge and Germain 2000; Truman
2000). Third, studies investigate business value at different levels of analysis and dimensions,
diminishing the comparability of results. Fourth, different methodological and value-
measurement approaches as well as underlying contextual factors, such as the type of rela-
tionship, might affect the studies’ results. Such inconsistencies limit our understanding of how
value can be co-created through IT. Therefore, a systematic analysis is necessary to explain
how the structural characteristics of IT-based value co-creation studies influence business
value. This will help to critically review past studies in this research field as well as facilitate

future research and theory development.

The aim of this study is therefore to synthesize and explain contradictory findings of the
growing research on IT-based value co-creation. To do so, we aim to answer the following
research questions: (1) Which inter-organizational IT factors lead to business value in what
magnitude? (2) To which business value dimensions does inter-organizational IT lead? (3)
How do the study’s methodological and contextual attributes affect the relationship between

inter-organizational IT and business value?

To answer these research questions, we conducted a meta-analysis of 66 quantitative publica-
tions, 72 studies and over 33,000 observations. We built on the relational view of the firm
(Dyer and Singh 1998) as well as the related IT-based value co-creation framework developed
by Grover and Kohli (2012) and analyzed four sources of relational value: (1) IT-based inter-
organizational assets, (2) IT-based knowledge sharing, (3) IT-based complementary capabili-
ties, and (4) IT-based governance. We investigated the extent of business value resulting from
these sources and how they differ among different value dimensions: (a) firm level vs. rela-
tional level and (b) process level vs. organizational level. Furthermore, we examined whether
variation across studies depends on methodological and contextual factors. This resulted in a
research model with hypotheses based on theory and previous findings. In addition, we con-
ducted explorative analyses where no a priori expectation was given. Such data-driven re-
search initiates future theory development (Hambrick 2007) and is increasingly called for by

IS researchers (e.g., Grover and Lyytinen 2015).

The remainder of this paper is structured as follows. First, we define the constructs and mod-
erators identified in IT-based value co-creation research and derive the study’s research mod-

el. We then introduce the research design including the data collection, coding procedure, and
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statistical analysis. Afterwards, we discuss the results in light of the current body of IT-based
value co-creation literature, address limitations, and offer an outlook for further research. The

study closes with a conclusion.

1.2 Research on IT-Based Value Co-Creation

We follow the definition of IT value research by Kohli and Grover (2008), in which economic
outcomes and/or IT-related factors are investigated at the inter-organizational level of analy-
sis. Therefore, our focus lies on research that satisfies the following conditions: (1) IT-based
variable or manifestation, (2) endogenous variable with an organizational IT economic im-

pact, and (3) at least one of the first two conditions lies at an interfirm level of analysis.

Figure B-1 summarizes the research model. In the following, we define the structural dimen-

sions of the studies and develop hypotheses regarding the impact on business value.

Type of IT variable Value dimensions
. H2a-d: Inter-organizational IT resources < = H3a-d: Process level >  Organizational level
" Inter-organizational IT capabilities = H4a-d: Firm level < Relational level

Sources of relational value

= H1a: IT-based inter-organizational assets v v
= H1b: IT-based knowledge sharing 'y Yy > Business value
= H1c: IT-based complementary capabilities

= H1d: IT-based governance

Methodological attributes Contextual factors
= H5a-d: Matched pair < Single informant = H7a-d: Pooled # Supply chain # Networked
= HBa-d: Objective < Perceptual = H8a-d: Developing country # Developed country

Figure B-1. Research model of IT-based value co-creation

1.2.1 IT-based sources of relational value

Based on the relational view of the firm (Dyer and Singh 1998), Grover and Kohli (2012)
propose four sources of business value from inter-organizational IT. The relational view states
that a firm’s resources and capabilities may span its boundaries. By combining resources and
capabilities in a unique way and creating idiosyncratic interfirm linkages, firms can create
relational value - supernormal profits they could not attain on their own. Dyer and Singh
(1998) assume four main sources of relational value: (1) interfirm relation-specific assets, (2)
knowledge-sharing routines, (3) complementary resources and capabilities, and (4) effective
governance. All these sources can be created, expanded, or enabled by inter-organizational I'T
(Grover and Kohli 2012). In the following, we analyze each of these IT-based sources and

how they contribute to relational value. The construct definitions are provided in Table B-2.
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Table B-2. Construct definitions of the IT-based sources of relational value

Construct Definition Examples
IT-based inter- IT assets and IT personnel that are specialized to 1T integration, IOS adoption,
org. assets the relationship and enable digital connections in ~ eBusiness capabilities, use of opera-

IT-based know-
ledge sharing

IT-based com-
plementary
capabilities

IT-based gov-
ernance

interfirm relationships.

Knowledge and information exchange based on
IOS that enable information processing capabili-
ties.

IT functionalities that synergistically complement
each other and enable the technical ability to
identify, exploit, and leverage complementary
capabilities and resources.

The facilitation of coordination, planning, control,
and decision making through 10S.

tions support systems

Data connectivity, electronic inf.
sharing, online information capabili-
ties, IOS visibility

IT reconfiguration, analytic ability of
IOS, IT-enabled intangibles, IT lev-
erage competence

E-cooperation, IT-enabled collabora-
tive decision making, IT-enabled

planning and control

First, we distinguish between inter-organizational IT resources and IT capabilities. IT re-
sources refer to “commodity-like assets that are widely available and can be purchased from
the factor market” (Wang et al. 2012, p. 328). They encompass IT-related technological assets
and human resources (Bharadwaj 2000; Ray et al. 2005). Inter-organizational IT resources
can be related to a certain source of relational value, e.g., partner interface—directed infor-
mation systems for knowledge sharing (Malhotra et al. 2005) and operations management
systems as relation-specific assets (Bardhan et al. 2007). Furthermore, they encompass gen-
eral inter-organizational IT infrastructure. In IT-based value co-creation research, IT re-
sources are assessed in terms of three concepts: (1) investments in 10S, (2) adoption of IOS,
and (3) functionalities of 1I0S. On the other hand, IT capabilities are defined as the “ability to
mobilize and deploy IT-based resources in combination or copresent with other resources and
capabilities” (Bharadwaj 2000, p. 171). In the context of value co-creation, inter-
organizational IT resources are used in combination with the four sources of the relational
view to perform interfirm business activities (Rai et al. 2006), e.g., the analytical ability of
IOS to leverage complementary capabilities (Lee and Wang 2013) and effective governance
via electronic cooperation (Choi and Ko 2012). In literature, this is assessed through IT-based
factors that reflect (1) the actual use of IOS for relational sources and (2) the enabling role of

10S for relational sources.

Relation-specific IT resources describe IT assets and IT personnel that are specialized for the
relationship (Grover and Kohli 2012). Research has examined IT resources that relate to the
interfirm IT infrastructure, such as integration (e.g., Bharadwaj et al. 2007; Rai et al. 2006;
Saraf et al. 2007), interoperability (Zhao and Xia 2014), and customization (Klein and Rai
2009). Furthermore, several studies have investigated investments in IOS in general (e.g.,

Hadaya and Cassivi 2012) as well as its adoption (da Silveira and Cagliano 2006). As a capa-
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bility, I'T-based relation-specific assets enable digital connections in interfirm relationships in
the form of interfirm process integration as well as new products and services (Grover and
Kohli 2012; Rai et al. 2015); eBusiness capabilities (Devaraj et al. 2007; Zhu et al. 2015) are
such an example. We argue that IT-based inter-organizational assets lead to business value for
the following reasons: First, as relation-specific resources and capabilities, they foster idio-
syncratic linkages and make further value-creating initiatives economically viable (Hadaya
and Cassivi 2012; Saraf et al. 2007). Second, through the automation of interfirm business
processes, they reduce transaction costs and uncertainties by, for example, reducing both pa-
perwork as well as communication errors (Im and Rai 2014; Rai et al. 2015). Third, new
business opportunities, such as access to new markets and improved customer satisfaction,
can arise (Barua et al. 2004; Zhu and Kraemer 2005). Therefore, we propose a first hypothe-

sis:
H1a: IT-based inter-organizational assets are positively related to business value.

Business value can also be co-created through knowledge sharing based on IOS, such as
knowledge repositories or common databases (Grover and Kohli 2012). At the resource level,
this includes investments in and the adoption of specific IOS for both knowledge-sharing
(Malhotra et al. 2005) and information-sharing functionalities of IOS, such as data connectivi-
ty and availability (Zhao and Xia 2014). At the capability level, information-processing capa-
bilities are embedded in interfirm processes to, for example, provide tactical information on
demand (Barua et al. 2004). The relational view argues that firms can co-create value by de-
veloping the absorptive capacity to recognize, assimilate, and apply information to partner
firms (Dyer and Singh 1998). Inter-organizational systems allow one to deal with large
amounts of data and thus provide the infrastructural basis for absorptive capacity (Barua et al.
2004; Wong et al. 2015). Furthermore, the reduction of technical barriers and seamless access
to data initially leads to increased, more efficient, and more visible information flows among

network partners (Barua et al. 2004; Roberts and Grover 2012). Therefore, we propose that:
H1b: IT-based knowledge sharing is positively related to business value.

Complementary IT resources describe IT functionalities that synergistically complement each
other, whereas IT capabilities in this context refer to the technical ability to identify, exploit,
and leverage complementary capabilities and resources of partner firms (Grover and Kohli
2012). Quantitative IS research has paid less attention to this source of value. However, exist-

ing studies (e.g., Jeong et al. 2009; Rai et al. 2012; Subramani 2004) indicate that IT-based
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complementary capabilities lead to business value. Because of greater connectivity and com-
munication through I0S, firms can leverage partner resources that are not available on the
market (Hadaya and Cassivi 2012; Zhu and Kraemer 2002). For example, firms complement
their IT capabilities to develop a platform that integrates knowledge about customers, leading
to superior and synergetic value effects (Sarker et al. 2012). Therefore, we propose the fol-

lowing:
Hlc: IT-based complementary capabilities are positively related to business value.

IT-based governance in interfirm relationships refers to the facilitation of coordination, plan-
ning, control, and decision making through IOS and leads to business value for the following
reasons: First, the relational view argues that informal and self-enforcing governance mecha-
nisms are more effective than formal arrangements (Dyer and Singh 1998). IT-based govern-
ance resources and capabilities serve as safeguards, resulting in less opportunistic behavior
and more intense collaborative management of relationships (Grover and Kohli 2012; Lee et
al. 2014; Wang et al. 2013). Second, due to more frequent interactions, IT-based governance
leads to an improved decision-making and planning process in interfirm relationships (Wang

et al. 2013). Therefore, we propose the following:
H1d: IT-based governance is positively related to business value.

Grounded in the resource-based view, it is argued that IT resources can be imitated by com-
petitors because they are mobile in nature and widely available on the market (Mata et al.
1995; Wade and Hulland 2004). Therefore, IT resources per se do not necessarily lead to
business value. In contrast, IT capabilities are developed over time, embedded within an or-
ganization and its processes, and therefore difficult to transfer and to imitate (Barua et al.
2004; Rai et al. 2012). Under these conditions, researchers agree that IT does create business
value. Although research has shown that inter-organizational IT resources are necessary con-
ditions for value co-creation (e.g., Hadaya and Cassivi 2012) and also have direct effects on
business value (e.g., Droge and Germain 2000), we argue that inter-organizational IT capa-
bilities have an even greater impact on business value. However, as interfirm relationships are
rather complex — with multiple partners having heterogeneous strategies and cultures — they
are more difficult to organize and manage (Barringer and Harrison 2000). Hence, IT must
meet the specific challenges that arise from the network context, which can be achieved by
developing unique inter-organizational IT capabilities (Saraf et al. 2007; Subramani 2004).

Therefore, we propose our second hypothesis:
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H2a-d: Inter-organizational IT capabilities have a greater impact on business value than inter-

organizational IT resources do.

1.2.2 Business value dimensions

The business value of IT can manifest itself in several different dimensions. Traditionally,
researchers distinguish between the impacts of IT on organizational or process business value
(Kohli and Grover 2008; Melville et al. 2004; Schryen 2010). Organizational business-value
measures encompass market, accounting, and relationship value. Process value measures as-
sess the efficiency of specific business processes, such as ordering and customer processes.
Researchers widely agree that IT first impacts business process performance, where im-
provements lead to overall organizational performance (Dehning and Richardson 2002; Ray et
al. 2005; Schryen 2010). This especially applies to interfirm relationships because inter-
organizational IT fosters the integration and synthesis of business processes (Melville et al.
2004; Rai et al. 2006). In contrast, performance measures at the firm or relationship-wide lev-
el are influenced by numerous other factors, possibly weakening the impact of IT resources
and capabilities (Davamanirajan et al. 2006; Dehning and Richardson 2002). Therefore, we

propose for all IT-based sources of relational value (a-d) the following hypothesis:
H3a-d: I'T-based sources have a greater impact on process value than on organizational value.

Research on IT-based value co-creation can be further referred to on different levels of analy-
sis, i.e., the firm or relational level (Straub et al. 2004). At the firm level, organizational out-
comes are analyzed independently from the interfirm relationship. In contrast, relational value
aggregates firm-level outcomes to relation-specific outcomes, such as network returns on in-
terest. Furthermore, relation-specific value can be assessed at the firm level, but as a result of
the interfirm relationship and vice versa (Provan and Kenis 2007). Similar to H3, we argue
that the impact of the four IT-based sources on business value will be greater if it is assessed
at the specific domain of investigation (Davamanirajan et al. 2006; Zhu 2004). In the context
of value co-creation, the four IT-based sources first impact relational value, which in turn
leads to value for the individual firms (Chang and Shaw 2009). In contrast, business value at
the firm level is also affected by intra-organizational IT resources and capabilities, along with
other factors. Furthermore, value can be shared unequally among firms (Grover and Kohli

2012). Therefore, we propose a fourth hypothesis:

H4a-d: I'T-based sources have a greater impact on relational value than on firm-level value.
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1.2.3  Methodological moderators

The means of measurement is a major issue in IT value research (Chan 2000). We first ana-
lyze the type of respondents: data can be collected from a single informant or by matching
responses from two individuals in different firms but with the same relationship. Because sin-
gle informants may not have adequate knowledge about the relationship as a whole and over-
or underestimate the variables — especially in asymmetric relationships — matched pair sur-
veys tend to be more reliable (John and Reve 1982; Ryoo and Kim 2015) and can also reduce
common method bias (Tallon and Pinsonneault 2011). However, matched pairs compromise
the anonymity of the survey (Kearns and Sabherwal 2007) and are especially difficult to con-
duct in different firms (Duffy 2008), leading to measurement errors (Gerow et al. 2014). Be-
cause of the bias of single respondents and in accordance with other IS topics (e.g., Gerow et
al. 2014), we argue that using single respondent types will result in larger estimates of busi-

ness value:

HSa-d: IT-based sources have a greater impact on business value in studies that use single

respondent types.

Second, measurement of IT value can be classified into two types: objective and perceptual
(Chau et al. 2007). Although objective measures tend to be more reliable, perceptual measures
are better suited to the study’s context and variables of interest (Chau et al. 2007; Sabherwal
and Jeyaraj 2015). Because of methodological challenges and a lack of information on the
companies surveyed, it is even more difficult to find or develop appropriate measures at an
inter-organizational level of analysis (Straub et al. 2004). Therefore, we propose the follow-
ing:

Hé6a-d: 1T-based sources have a greater impact on business value in studies that use perceptu-

al measures.

1.2.4 Contextual variables

The importance of relationship attributes in the context of IT-based value co-creation has been
highlighted by various studies (e.g., Grover and Saeed 2007; Rajaguru and Matanda 2013).
Therefore, we analyze the type of relationship as a contextual variable. Kumar and van Dissel
(1996) distinguish three types of interdependencies among firms: First, in a pooled interde-
pendency, multiple firms use and share common resources. Second, in supply chain interde-
pendencies, the output from one firm becomes the input for another firm; this is the most in-

vestigated type of relationship in IS research, e.g., buyer—supplier relationships. Third, firms
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collaborate in mutual exchange and interactively in networked interdependencies, such as in
collaborative alliances. Researchers argue that the impact of certain IOS differs among these
relationship types (Chi and Holsapple 2005; Kumar and van Dissel 1996). Hence, we expect
variations in the magnitude of the relationship between the four IT-based sources and business
value. However, there are no theoretical foundations regarding the impact of IT resources and
capabilities derived from the relational view. Therefore, we have no a priori hypotheses and

propose non-directional hypotheses for this contextual variable:

H7a-d: The relationship between IT-based sources and business value differs among studies

with pooled, supply chain, and networked relationship types.

Lastly, we investigate the role of the economic region in terms of developing and developed
countries. It is argued that firms in developing countries have less access to the resources,
skilled labor, and technological infrastructure required to develop IT capabilities (Shih et al.
2008). In contrast, regulatory support and minimal competitive pressure (Zhu and Kraemer
2005) as well as the high potential of IT capabilities for improvement (Piatkowski 2006)
might foster IT-based value co-creation in developing countries. Previous studies on IT value
have revealed contradictory findings regarding the role of the economic region (e.g.,
Patrakosol and Lee 2009; Sabherwal and Jeyaraj 2015). Therefore, we propose another non-

directional hypothesis:

H8a-d: The relationship between IT-based sources and business value differs among studies

conducted in developing and developed countries.

1.3 Meta-Analysis

This study employs a meta-analysis to test the main effect of IT-based sources on business
value. A meta-analysis partition test is then used to assess the moderating effects of the types
of IT variables, different value dimensions, methodological attributes, and further contextual

factors.

Meta-analysis is a statistical method that systematically aggregates the quantitative results of
primary studies and, in doing so, allows for a higher statistical power for the measures of in-
terest (King and He 2005; Rosenthal 1991). This methodology is particularly suitable for this
analysis because it not only enables us to integrate findings of previous studies in a rigorous
and quantitative fashion but also allows us to analyze the effects of context-dependent factors.
Through this, we can explain the differences among studies and consolidate contradictory

findings on the IT-business value relation.

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Study #1: Meta-Analysis of IT-Based Value Co-Creation 43

The research design comprises three basic steps. First, we collected quantitative papers on IT
value in inter-organizational settings that cover the relation between IT and value variables. In
the second step, we used these papers to extract a database of studies and calculated a quanti-
tative measure (“effect size”) for the IT-business value relations. The studies were then coded
for the variables of interest, i.e., the type of the IT variable (resource or capability), different
value dimensions, methodological attributes, and further contextual factors. This database
constitutes the basis for the following statistical analysis for detecting and assessing the mod-

erators.

1.3.1  Data-collection procedure

The meta-analysis starts with the identification of prior studies that report sufficient data on
the association between IT and business value in interfirm relationships. Our procedure for
data collection includes searches through scientific databases as well as for studies from prior
meta-analyses, which is consistent with the recommendations of Hunter and Schmidt (2004)
and other IS meta-studies (Gerow et al. 2014; Kohli and Devaraj 2003; Sabherwal and Jeyaraj
2015; Wu and Lederer 2009).

Publications were collected between August and October 2015. We began our search for such
studies in Business Source Complete (EBSCOhost), ScienceDirect (ELSEVIER), and the As-
sociation for Information Systems Electronic Library (AISeL). The papers included in the

2 (3

analysis were identified using keywords such as “value co-creation”, “relational value”, and
“IT value” in conjunction with terms such as “inter-organizational”, “inter-firm”, “collabora-
tive network”, “corporate network”, “cluster”, and “alliance.” The search results were first
screened to determine whether they contained a quantitative empirical study with an IT value
focus. We used prior meta-analyses on IT value as an additional source of studies, screening
the studies used in Kohli and Devaraj (2003), Sabherwal et al. (2006), and Sabherwal and
Jeyaraj (2015) for those that study interfirm relationships. We explicitly included conference
publications and studies that had no double-blind reviews in our search results to counteract
the file drawer effect (Rosenthal 1979), which refers to the tendency of journals to preferen-

tially publish significant results, thereby biasing the results if only journals are considered for

the analysis (Dickersin 1990).

We only sought out studies that provide sufficient information for the subsequent statistical
analysis, particularly the information necessary to derive an effect size for the IT-business

value relation, sample size, and a precise description of the study’s context. This data was
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essential for the following coding procedure. When publications reported several studies
based on independent data sets, they were treated as different studies. When studies included
several IT or business value variables, and thus important relationships, they were coded in
one of two ways: If the difference between the variables was relevant for the subsequent cod-
ing procedure, they were added to the database as separate relationships.3 However, if the
difference between the variables was determined to be important, they were arithmetically

averaged (Hunter and Schmidt 2004).

The final sample comprises 66 publications, including 72 studies and 126 IT-business value
correlations, all of which were published between 1999 and 2015. Together, there was a total

of 33,732 different observations. The full list of studies can be found in the Appendix.

1.3.2  Coding of studies and measurement of variables

The coding procedure began with gathering data for the IT value relation. To measure the
effect size of this relationship, we coded for the correlation between IT and business value. If
a study did not directly report this information, we applied the method described in Hunter
and Schmidt (2004) for correcting study artifacts (see Appendix E in Wu and Lederer, 2009).
The coding procedure for each study also included capturing information for the following
variables. (1) Source of relational value: The IT variable of each correlation entry was catego-
rized according to the four IT-based sources of relational value (see Table B-2): IT-based in-
ter-organizational assets, IT-based knowledge sharing, IT-based complementary capabilities,
and IT-based governance. (2) Type of IT variable: A correlation for the variable “resource /
capability” was coded as a resource if the IT variable is measured by investments in, adoption
of, and functionalities of 10S. In contrast, if the IT variable is assessed by the actual use of
IOS for relational sources or the enabling role of IOS for relational sources, the correlation
entry was coded as inter-organizational IT capability. (3) Value dimensions: A correlation was
coded for the variable “process level / organizational level” according to the business variable
of each study. The variable captures process outcomes (e.g., operational excellence) or organ-
izational outcomes (e.g., improved financial performance). The variable “firm level / relation-
al level” was coded according to where the business value is measured, whether at the firm
level (e.g., return on assets) or at the relationship level (e.g., supplies chain performance). (4)
Methodological attributes: The variable “matched pair / single informant” captures whether

the data for both the IT and the business value is collected from a single respondent, while

3 Please note that for the later calculations, the sample sizes for these entries have been corrected. However, what we refer to
as “observation” is still the sum of individual observations across the studies.
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“objective / perceptual” was coded for the information on how the business variables are
measured, either as objective indicators (e.g., return on investments) or perceptual statements
(e.g., perceived alliance performance). (5) Contextual factors: The variable “pooled / supply
chain / networked” was coded according to the inter-organizational business relation under
study. This categorization follows Kumar and van Dissel's (1996) understanding of different
types of interdependencies. The variable “developing country / developed country” was coded

according to the sample of each study (International Monetary Fund 2015).

1.3.3  Data analysis and results

This study follows the widely applied Hedges and colleagues’ method for conducting fixed
effects meta-analyses (Hedges and Olkin 1985; Hedges and Vevea 1998). We first converted
the effect sizes into a standard normal metric using Fisher’s z-transformation and then
weighted these scores with each study’s sample size, allowing us to account for differences in

measurement errors.

The results of the meta-analysis are displayed in Table B-3 and give support for the direct
effects of all four sources of relational value (Hla—d). All sources are significantly different
from zero. Considering the confidence intervals, the data suggest that IT-based governance
has the strongest influence, followed by IT-based knowledge sharing, IT-based complemen-
tary capabilities, and IT-based inter-organizational assets. To check the robustness of these
findings, we computed Orwin’s fail-safe N statistics (Orwin 1983), which display the number
of non-significant publications that would be required to reduce the estimated effect size to a
trivial level. For hypotheses Hla—d, the fail-safe N clearly exceeds the number of studies,
indicating that unpublished and non-significant studies are not a threat for our analysis. More-
over, one study has a sample size of 14,065, which clearly exceeds the others. We checked if
this single study might have biased the results. A re-estimation without this study did not

change the significant positive influence as well as the order of the hypotheses.
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Table B-3. Results of the meta-analysis

Hypothesis #  #observa- Est. correla-Std. Z-  Confidence Orwin’s Variance Credibility

corr. tions tion err. value interval (.95) fail-safe N interval (.80)
Hla: IT-based 23.636
inter-org. as- 72 25,713 146 .006 77 134 — 158 139 032  -.084-.377
sets
H1b: IT-based 19.072
knowledge 24 3,593 .308 017 7L 278 — 337 124 .179 .079 — .537
sharing
Hlc: IT-based 16.351
compl. capabil- 16 4,654 235 015 "0 208 —.262 59 .040  -.020-.490
ities
Hld: TT-based -y sg9 43 025 7PN 3 463 104 025 220-.626
governance

Notes: # corr. = number of correlations; Std. err. = the standard error of the point estimators; Confidence in-
terval = computed at an 95% level, Orwin’s fail-safe N = assumption of a criterion correlation of .05, calculated
as #studies * (est. correlation - criterion correlation) / criterion correlation; Variance = the variance in the
distribution of the effect sizes; Credibility interval = computed at an 80% level; indications for significance.: **
p<.01, *p <.05 and "™ p > .05.

We computed credibility intervals for the search of moderators (Hunter and Schmidt 2004). It
is a measure for the posterior distribution of the effect sizes before correcting for measure-
ment errors. A wide interval or an interval that includes zero indicates that effect sizes origi-
nate in different subpopulations. The effect sizes of all four sources were revealed to have
large credibility intervals (>.40) or include zero correlations. Accordingly, moderating effects

should be suspected.

The moderating hypotheses were tested using a partition test (King and He 2005). The studies
were split into subgroups relating to the moderator variable being examined. As a next step, a
meta-analysis was calculated separately for the subgroups. The resulting weighted average Z-
values were then compared using a Z-test (Hedges and Olkin 1985). The results are depicted
in Table B-4.

We find empirical support across all four sources of IT-based relational value for the type of
IT variable (H2) and the objective vs. perceptual measurement of the value variable (H6). The
data also gives evidence for the hypothesis that developed countries differ from undeveloped
ones for three value dimensions (H8). The data suggest that developing countries profit even
more from IT. However, due to insufficient data, the hypothesis for IT-based complementary
capabilities could not be evaluated (H8c). We found partial support for the value dimensions
(H3 and H4) and the network type (H7) but no support for differences between matched pair

and single informant measurements (HS).
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14 Discussion

1.4.1  Summary of findings

Our results support the strong theoretical foundation of the relational view and its use in IS
research. All four IT-based sources contribute significantly to business value. Furthermore,
the capability approach founded on the resource-based view also holds true for interfirm rela-
tionships, as inter-organizational IT capabilities have a stronger relationship with business
value than IT resources do. Our analysis also indicates that IT-based knowledge sharing and
governance are more tightly associated with business value than IT-based inter-

organizational assets and complementary capabilities are.

An explanation for this might be that — although the value of IT-based knowledge sharing and
governance per se is widely known (Grover and Kohli 2012) — these sources develop their full
potential when used in combination with digitally enabled interfirm business capabilities
(Roberts and Grover 2012; Subramani 2004). Hence, there might be both a direct and an indi-
rect effect of IT-based inter-organizational assets and complementary capabilities on business
value. Further research is necessary to understand the interdependencies of these four IT-

based sources and their co-creation mechanisms.

Regarding the value dimensions, we found evidence that inter-organizational IT first impacts
the process level (H3b—d). However, we did not observe IT-based assets to have a higher val-
ue on the process level than on the organizational level. This is surprising because the support
and integration of interfirm processes is an essential outcome of this I'T-based source (Rai et
al. 2015). Future theory development is necessary to understand the impact of IT-based inter-
organizational assets on different value dimensions. However, there are reverse effects regard-
ing IT-based knowledge sharing and complementary capabilities (H4b—c). A possible expla-
nation for this might be that these IT-based sources have high spillover effects because firms
can also use knowledge and complementary capabilities outside the relationship. Knowledge
absorbed from other firms is a particularly important source for innovation and firm perfor-
mance (Dyer and Singh 1998). In contrast, relation-specific assets have less value outside the
relationship (Saraf et al. 2007). Future research should therefore investigate spillover effects

resulting from IT-based sources of relational value more extensively.

Contrary to our expectations, we did not find any significant effects of the respondent type
(H5a—d). Due to the small sample size for studies using matched pairs, these results should be

interpreted with caution. Nonetheless, future studies using matched pair surveys may provide
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additional insight into their usefulness. Consistent with our argumentation, studies find a
higher impact on business value when using perceptual measures; this finding is in line with

previous research on IT value (e.g., Chau et al. 2007; Sabherwal and Jeyaraj 2015).

Regarding the type of relationship, we found mixed results. IT-based inter-organizational as-
sets and knowledge sharing have a higher value in pooled and supply chain relationships than
in networked relationships. It might be that the former relationships are characterized as more
structured, making the coordination of IOS less complex than in networked relationships
(Kumar and van Dissel 1996). In contrast, IT-based complementary capabilities have the low-
est value in pooled interdependencies. Future research should develop theoretical foundations
to understand the role of relationship types. Furthermore, we found that three IT-based
sources have a stronger relationship with business value in developing countries than devel-
oped ones. Besides possible methodological issues, other explanations for this could include
the presence of regulatory support, reduced competitive pressure, or the greater potential of IT
capabilities in developing countries, even though companies in these countries have fewer

resources to invest in IOS and develop IT capabilities (Patrakosol and Lee 2009).

1.4.2  Implications for research and practice

Regarding theoretical contributions, we made a first step in integrating and synthesizing the
literature on IT-based value co-creation, which can be a starting point for conducting future
studies. Second, our study further confirms the strong theoretical support of the relational
view in IS research. Third, the results provide possible explanations for contradictory findings
from previous studies. Our results reveal that across all studies inter-organizational IT signifi-
cantly contributes to business value, indicating that the productivity paradox might not be an
issue in IT-based value co-creation research. Fourth, our study provides insights into how
future studies might be designed. Researchers should be careful when using objective
measures of business value, as they might deepen the impact of inter-organizational IT. Fur-
thermore, researchers should also be aware that the type of relationship and the economic re-

gion could influence the study’s results.

This study also provides important insights into how managers can achieve superior value
through IT-based value co-creation. IT executives should not focus on IT investments alone
but rather develop unique inter-organizational IT capabilities to derive superior value. Fur-
thermore, the results indicate that managers should first focus on IOS that foster knowledge

sharing and governance, as these systems lead directly to value and provide a starting point
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for further integration with business partners. They should pay special attention to knowledge
absorbed from partner firms, which can lead to superior benefits for the whole company. Last-
ly, IT executives should not only consider profitability-based and objective outcomes but also

evaluate IOS investments based on their impacts on strategic and soft measures.

1.4.3 Limitations and future research

First, across all four IT-based sources of relational value, the effect sizes reveal to have a gen-
erally high degree of heterogeneity. While we were able to explain some of the variance
among the studies, more analysis would be beneficial in order to both increase the methodo-
logical rigor and gain further theoretical insights. An avenue could be to assume random ef-
fects in contrast to fixed effects among the studies. Moreover, more advanced methods against
a possible publication bias, e.g. using funnel plots, should be considered in further analysis.
Second, due to some missing study information in our database, we decided to use a partition
test and to test each hypothesis separately. More advanced meta-analysis techniques such as
meta-regression in combination with data imputation techniques might be an avenue in order
to account for correlations among the independent variables. Finally, to avoid a biased picture
due to a “sampling bias toward empirical studies,” further research should integrate our find-

ings with other non-quantitative empirical research methods (King and He 2006).

Despite these limitations, our study provides promising directions for future research. First,
interdependencies and synergies between IT-based sources of relational value should be ex-
amined. This will provide deeper insights into the success factors for IT-based value co-
creation. Second, dimensions of business value should also be analyzed separately, especially
regarding the spillover effects of interfirm and intrafirm value as well as the distribution of
value. This will help in understanding the extent to which individual firms in interfirm rela-
tionships can benefit from IT-based value co-creation. Third, research must further develop
methodological approaches to improve the reliability of research results. Besides a more fre-
quent use of matched pair surveys, it will also be necessary to develop measures that capture
the value of whole networks (Straub et al. 2004). Lastly, theoretical development is needed to

understand the contextual factors that influence IT-based value co-creation.
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1.5 Conclusion

This study set out to synthesize and explain the contradictory findings of research on I'T-based
value co-creation. By conducting a meta-analysis of 66 publications including over 33,000
observations, we identified valuable insights for this growing research field. To some extent,
there are similar results for IT value research in general. Objective measures dampen the rela-
tionship between inter-organizational IT and business value, whereas process level measures
and IT capabilities strengthen it. However, we find special IT-based co-creation mechanisms
based on the relational view, indications for spillover effects, higher value impacts in develop-
ing countries, and an influence of relationship types, indicating that the interfirm context re-
quires special attention in IT value research. Our study provides contributions to both theory

and practice and can guide future research and theory development.
1.6  Appendix

Table B-5. List of studies used for the meta-analysis

IT-based IT-based IT-based

Sample . IT-based
. inter-org. knowledge compl. capa-
stze assets sharing bilities governance
(Al-Duwailah et al. 2015) 307 420, .620
287 013
(Bardhan et al. 2006) 266 900
(Bardhan et al. 2007) 708 -.043,.099
(Barua et al. 2004) 1.076 528 .095, .238
(Bharadwaj et al. 2007) 126 .090 .090 .003
(Chen et al. 2009) 491 .550
(Chen et al. 2013) 117 361
(Cheng et al. 2014) 260 .590
(Choi and Ko 2012) 119 460 550
(Devaraj et al. 2007) 120 .001
(Dobrzykowski 2012) 711 .189,.043
(Drége and Germain 2000) 200 018, .152
(Gang et al. 2008) 284 411
(Hadaya and Cassivi 2012) 51 526, .123
(Hyvonen 2007) 51 356
. 238 365 395
(Im and Rai 2014) 76 160 955
(Jean et al. 2010) 240 321, .325
(Jeong et al. 2009) 121 530
(Jiang and Zhao 2014) 128 .300, .582
(Kaefer and Bendoly 2004) 186 .081, .165
. . 91 120
(Klein and Rai 2009) 132 510
(Ko et al. 2009) 169 .616 578 515
Continued on Page 52
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Continued from Page 51
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Organizational agility is perceived as a key capability for a quick adaptation to
environmental changes caused by ongoing digitization. A large stream of IS re-
search has dealt with the relationship of IT and organizational agility, but lacks a
synthesis regarding construct definitions and conflicting arguments. Therefore, we
conducted a meta-analysis including 41 empirical studies that analyzed an IT —
organizational agility relationship. First of all, the analysis identified a positive
relation between all dimensions of IT and organizational agility. Drawing on the
resource based view of the firm, we found that IT capabilities have a stronger in-
fluence on agility outcomes than IT resources. Moreover, we collected evidence
revealing a higher impact from dynamic capabilities compared to operational IT
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organizational agility. By doing so, the relationship between IT and organizational
agility is clarified, and possibilities for further research are derived.
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2.1 Introduction

The ongoing digitization of the business environment of today requires firms to constantly
adapt to changing circumstances (Del Giudice and Straub 2011; Khan and Sikes 2014; Yoo et
al. 2012). As information technology (IT) is ubiquitously integrated in products and services,
it both enables and triggers innovation (Lusch and Nambisan 2015; Nambisan 2013). Techno-
logical advancements force organizations to constantly innovate to stay competitive (Del
Giudice and Straub 2011). Due to the disruptive nature of digitization, companies that rest on
their laurels may be pushed out of their core business (Fitzgerald et al. 2013; Loebbecke and
Picot 2015). Thus, a quick adaptation to changes is essential for the success. Organizational
agility is perceived as a key capability for this demand (e.g., Chakravarty et al. 2013; Lu and
Ramamurthy 2011; Overby et al. 2006; Sambamurthy et al. 2003; Tallon and Pinsonneault
2011). To successfully manage digital transformations, it is crucial to sense and respond to
new opportunities, often enabled by information technology (Nazir and Pinsonneault 2012;
Overby et al. 2006). Organizational agility is also often associated with performance out-
comes, underlining its importance (Bazigos et al. 2015; Chen et al. 2014; Tallon and
Pinsonneault 2011). Digitization also fosters environmental turbulence, which increases the

positive effect of agility on firm performance (Tallon and Pinsonneault 2011).

The relationship of IT and organizational agility was examined by a number of authors, but
the research seems scattered in several aspects: First, the impact of IT on organizational agili-
ty 1s a controversial issue (Lu and Ramamurthy 2011). The majority of studies argue or find
empirical evidence for a positive influence of IT on organizational agility (e.g., Lu and
Ramamurthy 2011; Rai and Tang 2010; Roberts and Grover 2012), because IT should enable
and facilitate flexible processes and innovation by building digital options (Chen et al. 2014;
Sambamurthy et al. 2003; Tallon 2008). However, there are also arguments that IT impedes
organizational agility, since information systems may introduce rigidity and inflexibility
(Overby et al. 2006; van Oosterhout et al. 2006). Second, the concepts of IT largely differ
from study to study. While some researchers examine IT capabilities (e.g., Lee et al. 2015),
others include IT resources (e.g., Lu and Ramamurthy 2011). Third, the construct and defini-
tion of organizational agility is not consistent. It can be seen from a more strategic point of
view on a firm level (e.g., Kharabe et al. 2013), but also from an operational viewpoint on a
process level (e.g., Lee et al. 2009). Other definitions contain elements like market capitaliz-
ing and operational adjustment agility (Lu and Ramamurthy 2011), sensing and responding

(Overby et al. 2006), or entrepreneurial and adaptive organizational agility (Chakravarty et al.
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2013). Fourth, attributes of the study, such as the underlying methodology, might influence
the results. Therefore, it would be beneficial to resolve that contradiction by a summary of
existing research on the relationship. Moreover, since organizational agility is ever more im-
portant during the digitization of products, services, and business processes, we seek to en-
hance the understanding of the relationship between IT and organizational agility, while con-

tributing towards future research and theory development.

We therefore aim to synthesize and explain contradictory findings of research on IT-enabled
agility. To do so, we aim to answer the following research questions: (1) Which IT factors
enhance organizational agility with regards to magnitude? (2) To which dimensions of organ-
izational agility does IT lead? (3) How do the attributes of the studies affect the relationship

between IT and organizational agility?

To answer these research questions, we conducted a meta-analysis including 41 quantitative
studies with a total sample size of 7,646. By doing so, we aim to synthesize prior empirical
results while identifying moderators of the relationship between IT and organizational agility.
Building on the resource-based view (RBV) and the dynamic capability framework, as well as
synthesizing findings from previous research, we hypothesized that IT enables organizational
agility. To analyze this relationship more deeply, we further distinguish between entrepre-
neurial and adaptive agility. Moreover, we coded for several moderating variables and hy-
pothesized how they influenced the results: (1) IT resources vs. IT capabilities, (2) operational
IT capabilities vs. dynamic IT capabilities, and (3) process-level vs. organizational level of
agility. Furthermore, we investigated whether variation across studies is a result of the attrib-

utes of the studies.

The paper continues with providing the theoretical foundations for organizational agility and
the impact of IT. We then propose a research model and develop hypotheses concerning IT-
enabled organizational agility by summarizing existing research findings and drawing on the
theoretical foundations. Applying a meta-analysis including a partition test, the hypotheses are
tested. Afterwards, the results are discussed and implications for theory and practice are pre-
sented. Finally, the limitations of this study and further research possibilities are described.

The study closes with a conclusion.
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2.2 Theoretical Foundations

2.2.1  The concept of organizational agility

Organizational agility is defined as a firm’s ability to sense and respond effectively to oppor-
tunities and threats arising from changing environments (Overby et al. 2006; Roberts and
Grover 2012; Sambamurthy et al. 2003). It extends the concept of flexibility by encompassing
both a strategic and operational level, while additionally requiring a response that is more
difficult to predict and predetermine (van Oosterhout et al. 2006). It commonly consists of
two components: (1) sensing environmental change and (2) responding readily (Overby et al.
2006). A firm’s ability to perform different actions to seize and respond to environmental
changes by leveraging IT (Sambamurthy et al. 2007), requires us to break down the concept
of organizational agility into more detail. By doing so, we aim to examine different mecha-
nisms and concepts of IT-enabled agility across the identified studies. Specifically, we build
on the distinction between entrepreneurial and adaptive agility by Bharadwaj and
Sambamurthy (2005). Entrepreneurial agility refers to a proactive way in sensing and re-
sponding to environmental changes by creating radically new business approaches, processes,
products, or services. The aim is to realize first-mover advantages. In contrast, adaptive agility
is characterized as a reactive type of agility, focusing on actions, such as adjusting prices or
refining business processes, to keep pace with upcoming industry innovations. The desired
strategic goal is to maintain the competitive position while being resilient to environmental
change. The distinction between entrepreneurial and adaptive agility is also consistent with
similar concepts in IS and strategy management literature: exploration and exploitation
(Sambamurthy et al. 2003), proactiveness and reactiveness, preemptiveness and resilience,
radical and incremental innovation (Sambamurthy et al. 2007), as well as offensive and defen-
sive modes of strategy execution (Miles and Snow 1978). Furthermore, this conceptualization
has been widely used in research regarding IT-enabled organizational agility (e.g.,
Chakravarty et al. 2013; Kharabe et al. 2013; Sambamurthy et al. 2007) and thus provides a

robust theoretical foundation for further analysis.

2.2.2  The capability-development process for organizational agility

As a theoretical basis for the relationship between IT and organizational agility, we build on
the capability-development process, which is rooted in the IS and strategic management litera-
ture (Lee et al. 2015). Based on the RBV, it is argued that firms achieve competitive ad-

vantage by developing IT capabilities, i.e., the mobilization and deployment of IT resources in
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combination with complementary organizational capabilities and resources (Bharadwaj 2000).
Organizational capabilities are widely classified as a hierarchy, with a set of lower-order ca-
pabilities being leveraged to develop higher-order capabilities, which in turn lead to superior
performance gains (Barua et al. 2004; Rai et al. 2006; Sambamurthy et al. 2003). The
dynamic capability theory extends the RBV and defines dynamic capabilities as “the firm’s
ability to integrate, build, and reconfigure both internal and external competences to address
rapidly changing environments” (Teece et al. 1997, p. 516). Hence, firms need to continously
adapt and renew their resources and capabilities to respond to environmental change, thus to
sustain a competetive advantage over time. Organizational agility is typically conceptualized
as a higher-order dynamic capability, and therefore as an immediate antecedent of business
performance (Lee et al. 2015; Sambamurthy et al. 2003). IT capabilities are widely character-
ized as lower-order capabilities which shape the development of higher-order capabilities,
thus being an enabler for organizational agility (Chakravarty et al. 2013; Lu and Ramamurthy
2011).

2.3 Research on IT-Enabled Organizational Agility

Type of IT variable Level of analysis
= H3: IT resources < IT capabilities = H4: Process level > Organizational level
= H4: Dynamic IT > Static IT
Organizational agility
Information technology ¥ v » = H1a: Entrepreneurial agility
= H1b: Adaptive agility
Study attributes
= H5: Matched pair <  Single informant
= H6: A-Outlet <  Other publications

Figure B-2. Proposed research model

In the following, we develop hypotheses regarding the impact of IT on both entrepreneurial
and adaptive agility. In this study, we adopt a broad view of the term IT (Kohli and Grover
2008). Beside IT-related resources like hardware and software, we especially include IT man-
agement and organizational concepts, such as I'T competencies or managerial capabilities. The
reason is that IT-enabled agility is, as mentioned above, created through a capability-
development process. Furthermore, we identify structural dimensions of the studies and hy-
pothesize how they moderate this relationship. Building on the RBV and the dynamic capabil-
ity framework, we first hypothesize the impact of different types of IT variables on organiza-

tional agility. We then analyze the influence on different levels of analysis regarding organi-
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zational agility. Finally, the moderating role of the attributes of the studies are examined. The

research model is summarized in Figure B-2.

2.3.1  The impact of IT on organizational agility

Although IT is widely recognized as an enabler for organizational agility, I'T may also be a
disabler in this context: First, IT-induced integration and process automation might lead to
rigid processes and barriers to change (Overby et al. 2006). This is especially the case when
firms highly depend on monolithic and legacy IT infrastructures, which limit the range of ac-
tions, making change complex and cost-intensive (Kharabe and Lyytinen 2012). Second, the
duality of technology implies that IT can both enable and disable change, for example, if users
resist newly introduced IS (Lu and Ramamurthy 2011). Third, highly customized I'T might be
incompatible with third parties, such as suppliers and customers, reducing the flexibility of
collaboration activities (Overby et al. 2006). Fourth, companies bear the risk that managers
rely on well-established IT capabilities and best practices, not being open-minded about fun-
damental changes (Kharabe and Lyytinen 2012). However, we argue that the enabling role of
IT outperforms these negative aspects, which are mostly a result of inappropriate IT invest-
ments (Overby et al. 2006). Following the logic of the capability-development process, IT
resources and capabilities can be leveraged in combination with other organizational re-
sources and capabilities, developing a higher-order capability of organizational agility
(Sambamurthy et al. 2003). Therefore, IT has an enabling role for organizational agility in the
following ways: First, advanced information processing in terms of storage, sharing, analysis,
and transformation of data foster and improve information flow and knowledge sharing, both
in and between firms, which is crucial for achieving agility (Chen et al. 2014; Sambamurthy
et al. 2007). Second, IT can speed up communication in order to anticipate and respond faster
to change (Chakravarty et al. 2013; Overby et al. 2006). Third, through standardized process-
es, structured transaction data, and automation; I'T improves the coordination of internal and
external business processes and activities (Gosain et al. 2004; Roberts and Grover 2012). In
the following, we shed light on the specific enabling mechanisms of IT regarding entrepre-

neurial and adaptive agility.

The concept of entrepreneurial agility has found less attention in IS research than adaptive
agility. However, existing studies (e.g., Chakravarty et al. 2013; Kharabe et al. 2013) indicate
that I'T positively impacts this type of agility by facilitating both sensing and responding abili-
ties. Data warehouses, data monitoring, or pattern recognition lead to a higher quality, availa-

bility, and flow of information, enabling to sense new opportunities and threats (Overby et al.
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2006). For example, web-based information systems enhance the development of customer-
based innovations (Roberts and Grover 2012). Moreover, well-advanced IT managerial skills
and capabilities improve strategic foresight and learning abilities to identify new opportunities
(Chakravarty et al. 2013). Regarding responding abilities, an appropriate IT infrastructure
broadens a firm’s possibilities of competitive actions (Fink and Neumann 2007). For instance,
exploitation of emerging IT opportunities facilitates the development of new business models,
penetration of new markets, and establishment of new types of interfirm collaboration
(Sambamurthy et al. 2007). Furthermore, a mature IT infrastructure is accompanied by the
modularization and atomization of business processes which can be recombined to develop
innovative business processes (Sambamurthy et al. 2003). Lastly, improved knowledge shar-
ing through IT facilitates the spreading of novel ideas within and across firms (Mao et al.

2013; Overby et al. 2006). Therefore, we propose a first hypothesis:
H1a: Information technology is positively related to entrepreneurial agility.

IS research has widely investigated the impact of IT on various types of adaptive agility, such
as supply chain agility (Liu et al. 2013), business process agility (Tallon 2008), and value
chain agility (Swafford et al. 2006). We also argue that IT enhances both sensing and re-
sponding abilities of adaptive agility. Regarding sensing abilities, increased visibility of data
and reduced information asymmetries within and between firms help to anticipate changes
and recognize patterns (Chakravarty et al. 2013). Moreover, IT can enrich knowledge about
operational deficiencies in business processes (Overby et al. 2006) and lead to faster, more
informed decision making (Mao et al. 2013; Sambamurthy et al. 2003). IT also enhances re-
sponding abilities by improving coordination for the adjustment of internal and interfirm
business processes (Chen et al. 2014; Tallon 2008). For instance, advanced IT infrastructure
capabilities, which can quickly provide and introduce new IT services, help companies to
quickly adapt to changing environments (Sambamurthy et al. 2007). Moreover, IT shortens
the response time to changing market conditions by improving communication within and
between firms (Chen et al. 2014). Lastly, increased information integration reduces the need
for physical coupling, thus enhancing flexibility (Roberts and Grover 2012). Therefore, we

propose a second hypothesis:

H1b: Information technology is positively related to adaptive agility.
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2.3.2  Type of IT variable

Having hypothesized that IT impacts both entrepreneurial and adaptive agility, we now exam-
ine which types of IT were investigated in the literature, and how this could affect the rela-
tionship between IT and organizational agility. We thereby draw on the capability-
development process, which is theoretically grounded in the RBV and the dynamic capability

framework.

Based on these theoretical insights, we first distinguish between IT resources and IT capabili-
ties in achieving organizational agility. In research on IT-enabled agility, IT resources are
assessed by investments in IT (e.g., Lu and Ramamurthy 2011), the adoption of specific sys-
tems, such as inter-organizational systems (e.g., da Silveira and Cagliano 2006), or the availa-
bility of a general IT infrastructure (e.g., Lee et al. 2013). IT resources are crucial for enabling
organizational agility as they provide the technical infrastructure to process a high volume of
information, as well as to automate and coordinate responses to environmental changes, thus
making complex agility actions possible (Overby et al. 2006). However, we argue that IT ca-
pabilities have even a greater impact on organizational agility. Following the logic of the
RBYV, IT resources are mobilized and deployed to develop IT capabilities, distancing them
from higher-order dynamic capabilities and resulting performances. The value of IT thus re-
sults from its complementarities with other organizational resources and capabilities
(Bharadwaj 2000; Wade and Hulland 2004), which also holds true for achieving agility. As a
capability, IT serves as a platform for enabling a business infrastructure that shapes digital
options and agility (Sambamurthy et al. 2003), while becoming more customized to the spe-
cific challenges that arise in changing business environments (Kharabe and Lyytinen 2012).
Moreover, high imprudent investments in IT resources might lead to rigid IT infrastructures,
hindering the adaptation and launch of innovative business activities (Lu and Ramamurthy
2011). In contrast, organizations with advanced IT capabilities are characterized by making
more balanced and focused investments in IT, increasing their flexibility regarding new IT
investments necessary to respond to environmental challenges. We therefore propose the fol-

lowing hypothesis:
H2: IT capabilities have a greater impact on agility than IT resources do.

We further distinguish between operational and dynamic IT capabilities. Based on the defini-
tion of dynamic capabilities, the latter one refers to the ability of a firm to continuously devel-
op and reconfigure its IT resources to respond to environmental changes (Fink and Neumann

2007; Tiwana and Konsynski 2010). In research on IT-enabled agility, it encompasses for
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example the flexibility (Liu et al. 2013) and reconfiguration ability (Rai and Tang 2010) of an
IT infrastructure. In contrast, operational IT capabilities, for example IS integration (Roberts
and Grover 2012), refer to business as usual routines and processes, not being concerned with
change (Daniel et al. 2014; Teece et al. 1997). We argue that dynamic IT capabilities have a
greater influence on organizational agility than operational IT capabilities. In order to respond
to environmental changes, firms need to continuously reconfigure and renew information sys-
tems due to changing business requirements (Fink and Neumann 2007). By building such
dynamic IT capabilities, fast changes in information systems also support faster adaptations of
business processes and launching of innovations (Kharabe and Lyytinen 2012). For instance,
highly modularized IT infrastructures ease changes by lowering independencies and therefore
preventing perturbances (“encapsulation”) between applications as well as facilitating the
introduction of new systems based on innovative technologies by being compatible with es-
tablished IT standards in the organization (Tiwana and Konsynski 2010). In contrast, reliance
on rigid legacy systems would hinder to respond quickly to changing environments (Chen et
al. 2014). Moreover, firms having installed dynamic IT capabilities can quickly provide IT
services to better respond to changing information needs (Fink and Neumann 2007). There-

fore, we propose the following:

H3: Dynamic IT capabilities have a greater impact on organizational agility than operational

IT capabilities and IT resources do.

2.3.3  Level of analysis

Organizational agility can be assessed at different levels of analysis (Mathiassen and Pries-
Heje 2006). First, agility can be analyzed at the firm-level. Second, researchers investigate the
agility of specific business processes, such as supply chain processes (Liu et al. 2013) or
manufacturing processes (Ojha et al. 2015). Business process agility thus refers to a firm’s
agility to refine (adaptive agility) or create new (entrepreneurial agility) business processes in
order to respond to environmental changes (Chen et al. 2014; Tallon 2008). IS researchers
widely agree that IT first impacts business process measures, which ultimately lead to overall
organizational outcomes (e.g., Brynjolfsson and Hitt 2000; Dehning and Richardson 2002;
Melville et al. 2004). We argue that this also applies to agility, especially because responding
capabilities primarily depend on the coordination and integration of a firm’s internal and ex-
ternal business processes (Roberts and Grover 2012). These business processes in turn heavily
rely on a firm’s ability to mobilize IT resources due to the impact of IT on the swiftness,

adaptability, and robustness of business processes (Chen et al. 2014; Weill et al. 2002). How-
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ever, firm-level agility depends more heavily on numerous other factors, such as research and
development capabilities along with market intelligence (Overby et al. 2006), possibly damp-

ening the impact of IT on agility. Therefore, we propose the following hypothesis:

H4: Information technology has a greater impact on process-level agility than on firm-level

agility.

2.3.4  Study attributes

Various methodological and contextual attributes have been shown to influence the results of
studies in quantitative IS research (e.g., Gerow et al. 2014; Sabherwal and Jeyaraj 2015). We
first analyze the type of respondents: data can be gathered from a single informant or by
matching responses from two individuals in the same firm. In the case of a matched pair strat-
egy, data regarding the IT constructs is typically gathered from IS executives, whereas busi-
ness executives respond to organizational and agility-related questionnaire items (e.g., Chen
et al. 2014; Lee et al. 2015; Lu and Ramamurthy 2011). In comparison, matched pair surveys
tend to be more reliable because single informants may not have adequate expertise of both IS
and business practices within the firm (John and Reve 1982; Kyu Kim et al. 2011). Moreover,
the use of single informants leads to increased common method bias (Podsakoff et al. 2003).
However, a matched pair study compromises the anonymity of the survey (Kearns and
Sabherwal 2007) and can cause measurement errors due to subjectivity (Tallon 2007). Due to
the bias resulting from single respondents and based on results in other IS topics (e.g., Gerow
et al. 2014), we hypothesize that using single respondent types will result in larger estimates

of organizational agility:

HS: Information technology has a greater impact on organizational agility in studies that use

single respondent types.

We furthermore include the publication type as an additional moderator. The validity of litera-
ture review and meta-analytical research might be threatened by publication bias or the “file
drawer problem” (Rosenthal 1979). It is widely accepted that highly refereed journals and
outlets are more likely to accept studies that report significant results than unpublished and
less refereed conferences (Hunter and Schmidt 2004; King and He 2005; Sharma et al. 2009).
We also expect that highly-ranked outlets will report larger effect sizes in our sample than

other publications, and therefore propose the following hypothesis:

H6: Information technology has a greater impact on organizational agility in studies that are

published in A-ranked outlets than in other publications.
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2.4  Meta-Analysis

This study uses a meta-analysis, including a partition test, to analyze the relationship of IT
and organizational agility. The basic purpose of a meta-analysis is to integrate empirical stud-
ies quantitatively to verify the results using a larger data base (Glass 1976; Hedges 1992).
Moreover, it can be used to examine the variability of the considered relationship and to test
for moderators (Field 2001; Johnson et al. 1995). This approach is particularly suitable for our
research question, since it enables us to quantitatively integrate existing results and to test for
moderators using a large empirical data base. In the following, the process of the meta-

analysis is described, including the data collection, coding, and analysis.

2.4.1  Data collection procedure

The empirical studies that are included in the meta-analysis should be collected in a systemat-
ic and reproducible way (King and He 2005). First, we used a keyword search in various elec-
tronic databases to find relevant empirical studies (Hunter and Schmidt 2014). We scanned
the AIS electronic Library (AISeL), ScienceDirect (ELSEVIER) and the Business Source
Complete (EBSCOhost) database using the following search term: (“information system*”
OR ,.information technology*) and (“agility” OR “flexibility”). Conference proceedings were
explicitly included to avoid a bias toward higher effects sizes in journal articles called “file
drawer problem” (Rosenthal 1979). We also used citations in the identified publications and

Google scholar to find additional articles to complement our data base.

To ensure the relevance of the identified studies, we used four inclusion criteria (Wu and
Lederer 2009). First, the study had to include some sort of IT capability or resource in their
model in line with our conceptualization of IT described in the research model. Second, a
construct relating to organizational agility should be included in the research model. We also
included studies that examined similar concepts such as flexibility. For instance, Saini and
Johnson (2005) use the construct strategic flexibility, which they define as “/...] a capability
that enables a firm to respond to and generate environmental change”. In comparison, organ-
izational agility is defined as a firm’s ability to sense and respond effectively to opportunities
and threats arising from changing environments (Overby et al. 2006; Roberts and Grover
2012; Sambamurthy et al. 2003). Due to the similarity in the definition and the relatedness of
these constructs (van Oosterhout et al. 2006), we included all studies with agility or flexibility
constructs that reflect the idea of responding to changes in the business environment. Third,

the study had to report sample sizes and reliabilities of measures of the variable. Fourth, the
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study had to report sufficient data to derive a correlation value for the relationship of IT and
organizational agility. In the case that studies included several IT or organizational agility
variables, the correlations were derived according to the subsequent coding procedure. If the
differences between the variables were important for the hypotheses, they were coded as dif-
ferent relationships. If not, they were arithmetically averaged (Hunter and Schmidt 2014). As
it is important for the results of the meta-analysis to only include unique and independent
studies, we compared author information as well as descriptive and statistical data (Wu and
Lederer 2009). For data sets that were reported more than one time (e.g., conference proceed-

ings and journal article), we selected only one for our data set.

The final sample contains 41 publications that empirically tested a model comprising IT and
organizational agility. The publication year ranges from 2001 to 2015. In total, the data set
comprises a sample size of 7,646, which consists of the individual sample sizes of the 41 in-
dividual studies. All studies used primary data for their analyses. Table B-7 below presents an
overview of the different journals and conferences that are included in our data set. A full list

of the individual publications including additional information can be found in the Appendix.

Table B-7. Study distribution

Number of

Rank Journal/Conference .
articles

Pacific Asia Conference on Information Systems (PACIS)
Information Systems Research

International Conference on Information Systems (ICIS)
MIS Quarterly

European Conference on Information Systems (ECIS)
Other Journal Publications 18
Other Conference Publications 2

AR W N =
W W A~ U

242  Coding of studies

The coding of the identified studies encompassed basic information, such as author, year or
title, the correlation value between IT and organizational agility constructs and the coding of
the moderators. For studies that did not report correlation values directly, we used the meth-
ods described in Wu and Lederer (2009) to calculate a correlation (e.g., calculating the

squared root of the shared variance r°).

To be able to test the hypotheses Hla and H1b, we coded for entrepreneurial and adaptive
organizational agility by applying the definition of Chakravarty et al. (2013). Moreover, we
differentiated between IT resources and IT capabilities, which can be dynamic or static, relat-

ing to hypothesis H2 and H3. For the organizational agility construct, we further distinguished
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between process-level and firm-level agility (H4). Methodologically, we coded for “matched
pair / single informant” to assess hypothesis HS5. For the publication quality, we differentiated
between A+/A ranked publications (according to the VHB-JOURQUALS3 ranking®) and the
remaining journals and conference proceedings (H6). The coding procedure follows the defi-

nitions that are established in the development of the hypotheses.

2.4.3  Data-analysis and results

Our analysis follows the guidelines of Hedges and Olkin (1985) for fixed effects meta-
analyses. After applying Fisher’s z-transformation to convert the correlation values into a
standard normal metric, we used the inverse sampling error variance as weights for the indi-
vidual studies (Shadish and Haddock 1994; Wilson and Lipsey 2000). This procedure takes
the different sample sizes of the individual studies into account (Wilson and Lipsey 2000).
Prior to the meta-analysis, we performed a homogeneity test to statistically evaluate the varia-
bility of the effect sizes in the data set. A significant chi square test result provides an indica-
tor for heterogeneity of the effect sizes and indicates the existence of moderating factors
(Hedges and Olkin 1985; King and He 2005). The test determined a Q-value of 249.47, which

is highly significant (p < .001), thus indicating potential moderators.

The results of the meta-analysis relating to hypothesis Hla and H1b are presented in Table
B-8 below. Both hypotheses can be confirmed. They feature positive mean correlation values,
and the according confidence and credibility intervals do not include zero, supporting the pos-
itive relationship of IT and organizational agility (Hunter and Schmidt 2014). The credibility
interval is a measure for the distribution of the effect sizes, and a wide interval or an interval
that includes zero indicates the existence of moderators. The large interval for adaptive agility
(> .40) supports the assumptions regarding moderators. It is notable that a relatively low
number of five individual studies analyzed a relationship including IT and entrepreneurial
agility. The relationship seems to be similar to adaptive agility, but the results should be eval-
uated carefully due to the low number of studies. A partition test revealed a non-significant
difference between the two groups (p > .10). In order to examine our results for robustness,
we calculated fail-safe N values. These values estimate the amount of studies with null results
that are needed to diminish the average correlation to a certain value, which we set to .05
(Williams and Livingstone 1994). Compared to the number of correlations, our fail-safe N

values are larger, indicating that unpublished studies are not a threat.

4 Available at http://vhbonline.org/en/service/jourqual/vhb-jourqual-3/complete-list-of-the-journals/
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Table B-8. Meta-analysis results

Hvpothesis # n Mean Std. Confidence Credibility SD Fail-
yp corr. corr. error interval (.95) interval (.80) " safeN
Hla: entrepreneur- 5 870 336 034 270 - 403 256-416 062 28
ial agility
H1b: adaptive 40 7466 384 012 362 - 407 162-.606 173 267
agility

Note: # corr. = number of correlations; n = number of observations; Mean corr. = weighted average correla-
tion estimate; Std. error = Standard error of Mean corr.; SD, = Standard deviation of correlations, Fail-safe N
= #studies * (Mean corr. - .05) /.05

For the following moderator test, we did not further differentiate between entrepreneurial and
adaptive agility, because of the low amount of studies considering entrepreneurial agility and
the small difference between the mean correlations of both groups. We applied a partition test
to check our hypotheses relating to moderating effects (King and He 2005). Therefore, the
studies were grouped according to the moderating variable and two separate meta-analyses
were computed. Afterwards, the average weighted z-values of both groups could be compared
using a z-test (Hedges and Olkin 1985). By this means, the hypotheses relating to the different
moderators of the relationship of IT and organizational agility could be tested in a quantitative

manner. The results of this procedure are presented in Table B-9.

Table B-9. Partition test results

z-value

Hypothesis f# corr. n Mean cort.  r- pothesis supported)

H2: IT resources < IT capabilities

IT resources 11 2,663 257 -7.726**

IT capabilities 35 6,472 414 (Yes)
H3: Dynamic > Static

Dynamic 21 4,210 464 7.832%*

Static 27 5,186 327 (Yes)
H4: Process-level > Firm-level

Process-level 20 3,522 384 0.153

Firm-level 21 4,094 .381 (No)
HS: Matched-Pair < Single Informant

Matched-Pair 7 1,329 402 0.896

Single Informant 34 6,317 379 (No)
H6: A-Outlet > Other Publications

A-Outlet 18 3,600 336 -3.874

Other Publications 23 4,046 424 (No)

Note: # corr. = number of correlations; n = number of observations; Mean corr. = weighted average correla-
tion estimate; indications for significance: ** p < .01, z-values are the result of pairwise comparisons of the two

groups

The partition test shows that our data supports H2 and H3, but finds no significant differences
for H4 and HS5. The correlation between IT resources and organizational agility is significant-
ly lower than for IT capabilities (H2). Moreover, IT variables that were coded as dynamic

featured a significantly higher correlation with organizational agility than static variables, thus
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supporting H3. For process-level and firm-level agility, we find nearly equal values for the
weighted average correlation, which does not support H4. A lower number of 7 studies used
matched pairs for gathering empirical data, compared to 34 studies that relied on single in-
formants. In this case, we also did not find a significant difference in the weighted average
correlation between both groups (HS). A relatively large group of 18 studies originates from
high ranked publications, but the weighted average correlation estimate is actually significant-

ly higher in the lower ranked publications. Thus, hypothesis H6 is also not supported.

2.5 Discussion

2.5.1  Summary of findings

By integrating existing empirical results of studies investigating IT-enabled agility, we aimed
to verify the positive relationship between IT and agility. The synthesis of 41 empirical stud-
ies provides evidence that the IT—organizational agility relationship is indeed positive across
studies (H1a-b), thus resolving prior contradictory arguments. These results suggest that in-
formation systems do not introduce rigidity and inflexibility, as argued in some other studies
(Overby et al. 2006; e.g., van Oosterhout et al. 2006). Large, complex legacy systems may
still have negative effects on the organizational agility, but the aggregate effect is not, accord-
ing to our data, negative. Therefore, our study shows the importance of IT in an agile organi-
zation that is able to sense and respond to relevant changes. As digital business models re-
quire a quick adaptation to technological trends, the future role of the IT department may shift
from a “cost and efficiency focus” to innovation. These contradictory demands lead to con-
cepts like IT ambidexterity (e.g., Gregory et al. 2015) or a bimodal IT organization (e.g.,
Avedillo et al. 2015). We further distinguished between entrepreneurial and adaptive agility,
which enables a differentiation between proactive and reactive ways of dealing with environ-
mental changes (Bharadwaj and Sambamurthy 2005). Although our results must be interpret-
ed with caution due to the low number of correlations regarding entrepreneurial agility, we
provide initial evidence that IT enhances both types of agility by the same magnitude. How-
ever, this result has to be verified by further research. In the business environment of today,
digitization changes the role of IT, which is increasingly bound to innovation and can serve
strategic differentiation (Bharadwaj et al. 2013; Yoo et al. 2012). Thus, the reactive approach

of responding to changes alone might be insufficient for achieving organizational agility.

We further aimed to investigate how different types of IT variables influence the impact on

organizational agility, which might also explain some of the contradictory evidence and ar-
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guments in this research stream. Our results provide strong theoretical support of the RBV
and the dynamic capability theory in order to explain how IT enables organizational agility.
First, our findings show that both IT resources and IT capabilities have a positive influence on
organizational agility in general. However, this positive impact is significantly higher for IT
capabilities compared to IT resources (H2), providing evidence that the capability approach
founded on the RBV also holds true for achieving agility. Moreover, these results also support
findings exemplified from Lu and Ramamurthy (2011), who found a negative impact of IT
spending on agility, but a positive effect of IT capabilities. Therefore, IT investments should
be properly leveraged into IT capability building in order to enhance organizational agility.
This might also explain some findings regarding the disabling role of IT for organizational
agility, where the IT variable is primarily conceptualized as a IT resource in terms of invest-
ments, adoption, and an existence of an IT infrastructure; not considering the development of
IT capabilities (Lu and Ramamurthy 2011; Overby et al. 2006). Second, the differentiation
between operational and dynamic IT variables revealed a higher correlation for the latter
(H3). While dynamic capabilities have been recognized as important for business value gen-
eration in general (e.g., Daniel et al. 2014; Pavlou and El Sawy 2011; Wang et al. 2012), we
also show that they are crucial in achieving organizational agility. In order to appropriately
seize and respond to changing environments, firms need to develop capabilities that continu-
ously renew and adapt their information systems (Tiwana and Konsynski 2010). This might
also explain contradictory positions in the literature. For example, Gosain et al. (2004) found
that the standardization of process and content interfaces negatively impacts supply chain
agility, thus concluding that it is more important to recognize how standards like electronic

data interchange are adapted and being adaptable to change.

Regarding the level of analysis, we could not confirm our assumption that IT has a higher
impact on process-level organizational agility compared to the firm-level. This is surprising
since organizational agility heavily relies on intra- and interfirm business processes, which in
turn heavily depend on the underlying IT infrastructure (Chen et al. 2014; Weill et al. 2002).
Future theory development is necessary to understand the impact of IT on different levels of
organizational agility. Contrary to our expectations, we did not find any significant effects of
the respondent type, as there was no significant difference between matched-pair and single
informant studies (HS). These results must be interpreted with caution, as our sample only
consists of a few studies using matched pair designs. Nonetheless, future studies using

matched pair surveys may provide additional insight into their usefulness. Interestingly, high-
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er-ranked publications featured a lower correlation (H6). This is in contrast to the “file drawer
problem” (Rosenthal 1979) which is a typical issue in meta-analyses. A reason might be that
higher-ranked publications used more appropriate IT and agility constructs as well as ad-

vanced measurement instruments, which might have led to lower correlations.

2.5.2  Theoretical and practical implications

Our study contributes to existing research regarding the relationship between IT and organiza-
tional agility in several ways. First, we made a first step in integrating and synthesizing re-
search on IT-enabled organizational agility. This could be a starting point for future studies as
we also provide several directions for future research. Second, our results provide strong theo-
retical support for the RBV and dynamic capability theory for explaining how IT enables or-
ganizational agility. In a broader sense, this is important to better understand IT business val-
ue because organizational agility ultimately leads to a sustained competitive advantage (Lee et
al. 2015; Sambamurthy et al. 2003) or can even be interpreted as an expanded IT value metric
(Kohli and Grover 2008; Lu and Ramamurthy 2011). Third, our analysis created evidence for
a generally positive relationship between IT and organizational agility, supporting among
others the findings of Lu and Ramamurthy (2011). This indicates that the enabling role of IT
for agility outperforms its disabling role and that there is not really a paradox in this research
stream. Fourth, our results also indicate how future research studies could be designed regard-
ing the relationship of IT and organizational agility. Researchers could focus on IT capabili-
ties, in particular dynamic IT capabilities, because these variables are more suitable in ex-
plaining variances in agility than IT investments or adoption of IS. Furthermore, in contrast to
other IS research fields (e.g., Gerow et al. 2014), matched pair design do not tend to result in
smaller correlations, which should encourage scholars to employ such designs as they im-

prove the reliability of the results (John and Reve 1982; Kyu Kim et al. 2011).

As the business environment becomes increasingly turbulent and companies are put under
competitive pressure, constant adaptation and innovation is required (Chakravarty et al. 2013;
Chen et al. 2014; Lu and Ramamurthy 2011). In this context, managers should be aware that
organizational agility is a key capability in todays’ business environment that is characterized
by digitization (Overby et al. 2006; Sambamurthy et al. 2003; Tallon and Pinsonneault 2011).
Our study concludes that IT is positively influencing the organizational agility of a company.
Thus, managers that are faced by disruptive changes and a dynamic environment should try to
increase IT resources and capabilities to foster organizational agility necessary for a quick

adaptation. However, IT executives should not focus on IT investments alone but rather de-
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velop unique IT capabilities to enhance agility. Moreover, managers could particularly focus
on dynamic IT capabilities thus providing the ability to seamlessly renew and reconfigure
information systems for changing business needs. Furthermore, attention should be paid to

both process- and firm-level agility.

2.5.3 Limitations and further research

The meta-analysis method offers several advantages like a quantitative synthesis of empirical
findings, but it also involves a number of limitations. First, the integration of a large number
of studies often implies simplification, a concern sometimes coined as “apples and oranges”.
Since studies often differ in terms of used instruments and procedures, the comparability may
suffer (King and He 2005). This concern is particularly important since we included similar
concepts like organizational flexibility in our data set. Moreover, our results should be veri-
fied with qualitative studies, to avoid the inherent sampling bias towards empirical studies in
meta-analyses (King and He 2006). As a last methodological concern, the choice of a fixed
effects model limits the generalizability of our findings, but is appropriate for conclusions
relying on our data set (Overton 1998). Future research could use random effects to further

confirm our results.

Our data set revealed several starting points for further research. First, an extended use of
methods and measurement instruments could be useful for research on IT-enabled agility. We
did not find any longitudinal studies in our review. However, agility is a long-term and dy-
namic capability, focusing on how firms can seize and respond to changing environments
over time (Lee et al. 2015; Sambamurthy et al. 2003). Therefore, longitudinal studies would
improve the validity of results and provide a deeper understanding of how IT capabilities and
resources change in the long run to enhance agility. Moreover, IT investment and IT adoption
effects might occur only after a period of time (Kohli and Grover 2008). Furthermore, the
empirical studies did not include any secondary data in their studies. The development and
use of objective measures for agility and IT variables could enhance the robustness and relia-
bility of study results (Chau et al. 2007). Lastly, matched pair designs were underrepresented
in our sample. The results of the moderator analysis reveal that a matched pair design proba-
bly does not dampen the relationship between IT and organizational agility. This should en-
courage researchers to collect data from multiple sources in order to reduce common method

bias and improve reliability.
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Second, the data analysis showed that the relationship between IT and organizational agility is
generally positive. However, the literature also offers several arguments that would support a
negative effect of IT. Legacy systems are often perceived as inflexible and difficult to change
(Allen and Boynton 1991; van Oosterhout et al. 2006). Outsourcing trends distributed the de-
velopment of large information systems over several vendors. As a result, adapting these sys-
tems to new requirements is complex and expensive (van Oosterhout et al. 2006). Positive
effects of IT might overshadow these negative arguments. Therefore, future research should
closely examine whether negative effects of IT on organizational agility are existing. A fine-
grained model including different IT variables could examine for the negative effect of legacy
systems or specific IT architectures on organizational agility, which may be surpassed by the
positive effects of dynamic IT capabilities. Furthermore, this could provide insights into ten-
sions between well developed and highly customized information systems and flexibility. For
example, Saraf et al. (2007) investigate how IS integration and IS flexibility lead to business
value, and thus how firms can handle this paradox. Moreover, our results provide strong theo-
retical support for the capability-development process. We therefore encourage researchers to
consider the entire process of achieving agility, including IT resources, operational and dy-

namic capabilities, and performance as ultimate outcome.

Third, future research should develop a more granular and differentiated understanding of the
agility concept. As we have already argued, it is important to note the two different components
of agility. A majority of empirical studies analyzes IT-enabled adaptive agility, but we could
only identify five studies that included the relationship between IT and entrepreneurial agility.
This limited our possibilities for analyzing the impact of moderators on the different types of
agility. For example, it would be beneficial to examine whether dynamic IT capabilities have a
greater impact on entrepreneurial than on adaptive agility, as the former one requires fundamen-
tal changes to business processes and information systems (Sambamurthy et al. 2007). There-
fore, future research should explicitly focus on this under-researched perspective. Moreover,
Overby et al. (2006) suggested analyzing the alignment of sensing and responding capabilities.
Firms that are either able to sense or to respond to changes cannot be regarded as agile. There-
fore, companies should focus their sensing and responding capabilities on certain functional
areas that are crucial for business success (Overby et al. 2006). The development of such an

alignment measure would offer a promising opportunity for future research.

Fourth, contextual factors might influence the relationship between IT and organizational

agility. Results from previous studies reveal that firms acting in turbulent environments gain
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higher value from IT-enabled agility than firms in stable environments (e.g., Chakravarty et
al. 2013; Tallon and Pinsonneault 2011). It would therefore be valuable to investigate the in-
fluence of contextual variables, such as culture, industry type, governance mode, or type of
interfirm relationship. For instance, studies found a significant influence of the economic re-
gion on the value of IT investments (e.g., Dedrick et al. 2013; Patrakosol and Lee 2009).
However, our sample includes only studies that were conducted in developed countries. We
therefore encourage researchers to conduct studies on IT-enabled agility in different contexts

and to examine the resulting differences.

2.6 Conclusion

Our study integrated existing empirical results of the relationship between information technol-
ogy and organizational agility to (1) verify the positive relationship between IT and agility, (2)
to find moderators that explain differences in existing findings and (3) to synthesize different
definitions and understandings of both constructs to facilitate further research. This topic is par-
ticularly important due to the ongoing digitization in the business environment, which requires
organizations to constantly adapt to changing circumstances (e.g., Chakravarty et al. 2013;
Loebbecke and Picot 2015). We developed and tested six different hypotheses applying a meta-
analytic approach and found general support for the positive influence of IT on organizational
agility, both to entrepreneurial and adaptive agility. In addition, our data supported the assump-
tion that IT capabilities have a higher positive influence on organizational agility compared to
IT resources. Moreover, dynamic IT variables featured a higher correlation with organizational
agility than static IT variables. These results contribute to theory and practice by shedding light
into the relationship of IT and organizational agility. Our study can also guide further research

by providing a comprehensive overview of empirical research.
2.7 Appendix

Table B-10. List of studies used for the meta-analysis

Reference Sample Correlation(s) Agilit}: ) Country Industry
size type
(Arnold et al. 2015) 155 .648 A USA Mixed
(Bhatt et al. 2010) 105 .650 A USA Mixed
(Bietal. 2012) 310 317 A Australia Mixed
(Breu et al. 2001) 515 135, .264 A U.K. Mixed
(Caietal. 2013) 131 290 A China Mixed
(Chakravarty et al. 2013) 109 %8 i USA E-Commerce

Continued on Page 73
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Continued from Page 72

(Chen and Siau 2012) 214 .220, .333 A USA Mixed
(Chen et al. 2014) 214 510 A China Manufacturing
(da Silveira and Cagliano 2006) 201 154 A Mixed Manufacturing
(Degroote and Marx 2013) 193 725 A USA Manufacturing
(Fink and Neumann 2007) 293 482, .507 A Israel Mixed
(Gosain et al. 2004) 41 -.127 A USA IT

382, .406 E .
(Kharabe et al. 2013) 215 485, 515 A USA Mixed
(Lee and Wang 2013) 147 298 A Taiwan Manufacturing
(Lee et al. 2008) 205 493 A China Mixed
(Lee et al. 2009) 147 318 A USA Service
(Lee et al. 2011) 195 .359 A USA Mixed
(Lee et al. 2013) 195 .360 A USA Mixed
(Lee et al. 2015) 178 i(zé i China Mixed
(Ling et al. 2009) 72 .393 A China Mixed
(Liu et al. 2013) 286 .520, .560 A China Mixed
(Lu and Ramamurthy 2011) 128 .380, -.080 A USA Mixed
(Martin et al. 2008) 136 449 A Germany Banking
(Ojha et al. 2015) 206 375 A USA Manufacturing
(Palanisamy 2003) 296 351, .164 A USA Mixed
(Pavlou and El Sawy 2010) 180 .320 E USA Mixed
(Queiroz et al. 2015) 141 430 A Mixed Mixed
(Rai and Tang 2010) 318 .379, .395 A USA Mixed
(Raschke 2010) 273 310 A USA Manufacturing
(Roberts and Grover 2012) 188 ;38 i USA High-tech
(Saini and Johnson 2005) 122 140 A USA E-Commerce
(Skipper and Landrum 2008) 50 521 A USA Mixed
(Skipper et al. 2009) 74 570 A USA Mixed
(Swafford et al. 2006) 135 .099 A USA Manufacturing
(Swafford et al. 2008) 131 226 A USA Manufacturing
(Tallon 2008) 241 477 A USA Mixed
(Tallon and Pinsonneault 2011) 241 443 A USA Mixed
(Tiwana and Konsynski 2010) 223 124 A USA Mixed
(Trinh 2015) 224 430 A Mixed Mixed
(Wang et al. 2013) 144 224 A Taiwan Manufacturing
(Youn et al. 2014) 74 231 A South Korea  Manufacturing

* Note: E = entrepreneurial agility; A = adaptive agility
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II. Theory Extension: Key Capabilities and Interdependencies of I'T-

Based Value Co-Creation Mechanisms

The previous chapter (B.I) integrated previous research findings by drawing on reference the-
ories and analyzing contextual factors. Building upon this interim result, this chapter aims to
extend the reference theories to the IS context by developing and adding new constructs, con-
figurations, and logic. Therefore, key capabilities and interdependencies of I'T-based value co-
creation mechanisms are examined, providing answers to the second research question. Inter-

organizational networks across different industries are taken as the unit of analysis.

Two studies are included in this chapter, each focusing on a particular theory referenced from
strategic management literature. Study #3 aims to extend the relational view to capture IT-
related phenomena of value co-creation. It provides new conceptualizations of the constructs
and new hierarchical relationships between the factors. Study #4 adapts dynamic capability
theory, and conceptualizes inter-organizational IT alignment as a higher-order dynamic IT
capability. Furthermore, it integrates this construct in a nomological network with further in-
ter-organizational IT capabilities. Both theoretical models developed in the two studies are

validated by quantitative empirical investigations in regional networks in Germany.
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1  Study #3: A Reconceptualization and Extension of the Relational View

Table B-11. Fact sheet of Study #3

Title IT-Based Value Co-Creation: A Reconceptualization and Extension of the
Relational View
Authors Markus Mandrella, mmandre @uni-goettingen.de’
Simon Thanh-Nam Trang, strang @uni-goettingen.de’
Sebastian Zander, szander] @uni-goettingen.de’
Lutz M. Kolbe, lkolbe @uni-goettingen.de”
“Georg-August-Universitit Gottingen
Chair of Information Management
Platz der Gottinger Sieben 5
37073 Gottingen
Outlet Information and Organization, 1¥ submission, Completed Research Paper
Abstract This study sets out to adapt the relational view to the IS context to improve our
understanding of how value can be cocreated through IT. We first reconceptualize
the sources of relational value and identify two groups of constructs: digitally ena-
bled interfirm capabilities and information-processing capabilities. We integrate
these constructs in a nomological network and test the hypotheses with survey
data. The results reveal that digitally enabled interfirm capabilities can be inter-
preted as the primary sources of value, thereby mediating the effect of information-
processing capabilities. We therefore extend the relational value by providing new
conceptualizations and reconfiguring the underlying logic.
Keywords IT value co-creation; Relational view; Interfirm IT capabilities
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1.1 Introduction

In a highly competitive environment, firms are becoming increasingly dependent on external
resources due to the focus on their core competencies. This bolsters the need for collaboration
across organizational boundaries via interfirm relationships, which depend crucially on infor-
mation technologies (IT), as they “provide the capacity to operate within the network of rela-
tionships” (Grant and Tan 2013). Inter-organizational systems (IOS) and their employment in
and combination with organizational interfirm capabilities can lead to the co-creation of supe-
rior synergies and benefits for partners in interfirm relationships (Grover and Kohli 2012). For
instance, innovation networks develop new products using the Internet of Things (Prince et al.
2014), automotive networks orchestrate their supplier and distribution channels with supply
chain management solutions (Graham and Hardaker 2000), and payment networks coordinate
billions of transactions via their common IT platforms (Markus and Bui 2012). However,
challenges in interfirm collaboration, such as heterogeneous information systems and strate-
gies, opportunistic behavior, and the distribution of co-created value, lead to high failure rates
(Kohli and Grover 2008) of up to 50 percent (Gulati et al. 2012). Therefore, IS scholars strive
to understand the contribution of IOS to business value in their support of interfirm relation-

ships (Im and Rai 2014).

The research stream of IT-based value co-creation investigates how firms that are engaged in
interfirm relationships can create business value through joint IT resources and capabilities
(Grover and Kohli 2012). Studies often build on theoretical perspectives of the resource-based
view (RBV) when examining the business value of IT investments (e.g., Mata et al. 1995;
Wade and Hulland 2004). The relational view of the firm (Dyer and Singh 1998) extends the
RBV to an interfirm level of analysis, postulating that (1) relation-specific assets, (2) com-
plementary capabilities, (3) knowledge sharing, and (4) effective governance are sources of
relational value. IS scholars have adapted the relational view as a reference theory to examine
how IOS and interfirm IT capabilities lead to superior value (e.g., Malhotra et al. 2005; Rai et
al. 2012; Saraf et al. 2007). Furthermore, this theory can be used to categorize and synthesize
existing research on IT-based value co-creation (Grover and Kohli 2012; Mandrella et al.
2016). Despite the efforts made in this research stream, existing studies often make only mi-
nor to moderate changes to the relational view and treat the IT variable(s) as endogenous ra-
ther than being embedded in interfirm business activities (Grover and Lyytinen 2015). We
argue that, in contrast to other organizational resources, IS have special characteristics in

terms of an enabling function and value-creation mechanisms. This should then result in a
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new conceptualization of constructs and a reconfiguration of the logic of the relational view.
Therefore, we aim to answer the following research questions: (1) How should the sources of
relational value be conceptualized when applied to IS? (2) How should interdependencies

between these factors and relational value be configured?

To answer these research questions, we empirically validate a theoretically derived research
model. Based on theoretical lenses and findings from IT-based value co-creation research, we
first conceptualize the four sources of relational value in the context of IS and identify two
groups of IT constructs: (1) digitally enabled interfirm capabilities (i.e., IT-enabled interfirm
integration and IT-enabled complementary capabilities) and (2) information-processing capa-
bilities (i.e., IT-enabled information sharing and IT-enabled governance). Moreover, we argue
that digitally enabled interfirm capabilities are the primary sources of relational value and that
they mediate the effect of information-processing capabilities on relational value. A question-
naire-based survey among organizations in regional networks in Germany was conducted to
test the research model. Thus, we provide two major theoretical contributions: first, we syner-
gize existing literature through a more holistic view and thus provide a deeper understanding
of how certain constructs should be positioned in a nomological network of IT-based value
co-creation. Second, while previous research could be characterized as only “instantiating” or
“modifying” the relational view (Grover and Lyytinen 2015), we extend the theory by propos-

ing new conceptualizations and interdependencies based on specific characteristics of IS.

The remainder of the paper is organized as follows. First, we review the use of the relational
view in IS research. We then present the reconceptualization of the relational view. Following
this, the research model and hypotheses are developed. We then present the research design of
our study, followed by the analysis and results of the empirical investigation. Finally, we dis-
cuss our research findings and the theoretical and managerial implications, address the study’s

limitations, and offer an outlook for further research.
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1.2

Previous IS Research Adapting the Relational View

Table B-12. Quantitative IS studies adapting the relational view as a reference theory

Source of rela- Stud Related IT Conceptualization of the Treatment / Modeling of the
tional value y Construct IT construct IT construct
Relation-specific  Devarajet  eBusiness Ca- Ability of a firm to use IT  Predictor of production in-
assets al. 2007 pabilities to support collaboration formation integration
activities
Klein 2007  Client customi-  Specialization of applica- Moderator between relational
zation tions to facilitate infor- sources and performance
mation exchanges with
partners
Saraf et al. IS integration Extent to which IS appli-  Predictor of knowledge shar-
2007 cations are connected ing and process coupling
with business partners
Paulraj et Information Use of IT to support Predictor of inter-
al. 2008 technology supply-chain activities organizational communication
Klein and IT customiza- Specialization of applica-  Predictor of strategic infor-
Rai 2009 tion tions to facilitate infor- mation flows
mation exchanges with
partners
Sanders et ~ Buyer invest- Use of connective IT in Predictor of communication
al. 2011 ment in IOIT comparison to competi- openness
tors, industry, and suppli-
ers
Hadaya Supply chain Integration of supply Predictor of performance
and Cassivi collaborative chain processes by using
2012 systems use 10S
Chenetal. Hospital- Extent to which IS appli-  Predictor of knowledge ex-
2013 supplier IT cations are connected change and hospital-supplier
integration with business partners integration
Knowledge- Malhotra et  Partner inter- Use of IS to store, re- Predictor of absorptive ca-
sharing routines  al. 2005 face-directed IS  trieve, manipulate, and pacity
interpret information
from supply chain part-
ners
Rai et al. Interfirm com-  Exchange of knowledge,  Predictor of relational value
2012 munications for  ideas, and opinions be- and moderator of the relation-
IT development  tween buyer/supplier IT ship between interfirm IT
executives capability profiles and rela-
tional value
Lee et al. 10S visibility Extent to which SC- Mediator between relational
2014 related information/ sources and performance
knowledge is visible
through I0S
Complementary  Rai et al. Interfirm IT IT functionalities that are  Predictor of relational value
resources and 2012 capability pro- implemented and used in
capabilities files combination with other
business resources
Effective  gov- Prasad et IT governance Structures for IT-related Predictor of collaborative rent
ernance al. 2013 structures for decision-making in col-

alliances

laborative settings

The relational view of the firm (Dyer and Singh 1998) is an organizational theory from the

strategic management discipline and is an extension of the RBV. It states that a firm’s re-
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sources and capabilities may span its boundaries and by combining them in a unique way and
creating idiosyncratic interfirm linkages, firms can create relational value — a supernormal
profit they would be unable to attain on their own. Dyer and Singh (1998) posit four sources
of relational value: (1) Relation-specific assets refer to investments in assets that are specific
to the interfirm relationship, such as closely located sites as well as customized tools or ma-
chineries. Another important source for relational value is (2) the synergetic combination of
complementary resources and capabilities, which generates greater value than the sum of the
individual resources and capabilities of each firm. Firms can also create relational value via
(3) knowledge-sharing routines — regular patterns of inter-organizational interactions that en-
able the creation, transfer, and recombination of information and know-how. Finally, (4) ef-
fective governance mechanisms, such as legal contracts or mutual trust, generate relational
value by reducing transaction costs and opportunistic behavior as well as by providing incen-

tives for investing in the first three sources of relational value.

Inter-organizational IT can expand, create, or enable each of the sources of relational value
(Grover and Kohli 2012). In this context, the relational view has been adapted as a reference
theory in various IS studies in order to understand how value can be co-created through IT.
These studies have adapted one or more of these sources to the IS context and examined their
relationship with other non-IT sources as well as their relational value. For example, Prasad et
al. (2013) analyze how value can be co-created by establishing joint IT governance structures
in collaborative alliances. Table B-12 summarizes representative empirical studies adapting
the relational view, showing that scholars have investigated the role of inter-organizational IT
in relation to different sources of relational value while using various conceptualizations and

modeling of the IT construct.

All these studies examine important aspects of IT-based value co-creation. However, most of
the studies adapt one of the sources of relational value to the context of IS, but make no or
only minor changes to the concepts and logic of the underlying theory. Moreover, most IT-
related constructs are treated either endogenous to the theory (e.g., IT investments) or only
differ marginally from the original constructs of the relational view (e.g., IT governance). In
these studies, there is only little IT-specific argumentation and theorizing. For example, Chen
et al. (2013) interpret IT integration as a relation-specific asset and place it in a nomological
network with knowledge exchange and trust (representing governance) to predict supply chain
performance through hospital-supplier integration. In this case, IT integration is not a new

construct, but just a specific type of relation-specific assets. Moreover, there is no change in
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the underlying logic of the theory. We found only a few studies which extend the relational
view by providing new constructs and relationships in the IS context. For example, Rai et al.
(2012) develop two IS-specific constructs: IT capability profiles (complementary capabilities)
and interfirm communications (knowledge-sharing routines). Thereby, they add a new con-
figuration to the relational view, i.e. by proposing that the relationship between IT capability
profiles and relational value is moderated by interfirm communication. However, these stud-
ies focus on few sources of relational value or specific contexts, such as the investigated in-
dustry. To the best of our knowledge, no study has systematically conceptualized and exam-
ined all four sources and their interdependencies in the IS context. In the following, we argue
that is important to consider the special characteristics of IS in the context of the relational
view to capture IT-based phenomena and extend the understanding of the theory for the IS

context. This leads to new conceptualizations and interdependencies between the constructs.

1.3  Reconceptualization of the Relational View

The relational view states that relation-specific assets are a source of relational value and as-
sume an influence of effective governance on the other sources as the only interdependency
(Dyer and Singh 1998). We argue that IS have special characteristics and therefore the rela-
tional view and its concepts should be rethought and extended. One unique characteristic of IS
in this context is that they represent both relation-specific assets and act as enablers for all
four sources of relational value (Grover and Kohli 2012). For example, partner-interface-
direct information systems enhance interfirm knowledge sharing (Malhotra et al. 2005) and e-
business systems facilitate the digitalization of interfirm business processes (Zhu et al. 2015).
Moreover, an integrated IT infrastructure can be an enabler for all four sources of relational
value (Grover and Kohli 2012). The second unique characteristic is that I'T assets — in contrast
to relation-specific assets as characterized by Dyer and Singh (1998) — do not necessarily lead
to value. Based on the RBV, IS scholars argue that IT assets are widely available on the mar-
ket and can be easily imitated by other firms (Mata et al. 1995; Wade and Hulland 2004). The
effect of IT on business value is rather mediated by developing unique higher-order capabili-
ties that combine IT resources with other organizational resources and capabilities (Barua et
al. 2004; Bharadwaj 2000; Wade and Hulland 2004). These two unique characteristics of IS
change (1) how the sources of relational value should be conceptualized when related to IS

and (2) how interdependencies between the constructs must be configured.
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1.3.1 IT-enabled sources of relational value

We build on three theoretical lenses to consider these special characteristics of IS in our re-
conceptualization. First, our study draws upon the distinction among IT resources and their
deployment and mobilization with other organizational resources to create IT capabilities
(e.g., Bharadwaj 2000; Wade and Hulland 2004). Accordingly, as inter-organizational IT re-
sources per se do not necessarily lead to relational value, we conceptualize the four IT-
enabled sources of relational value as IT capabilities. IOS are interpreted as the underlying
and enabling technology, which, when combined with other inter-organizational resources,
develop these capabilities. Second, our conceptualization is informed by the concept of ap-
propriation (Subramani 2004), which states that different patterns of IT use lead to diverse
outcomes, even when the technologies and context of use remain the same. In the context of
our study, the use of IOS within interfirm partnerships enables each of the four sources of
relational value. Third, we draw on the embedded view of IT by Kohli and Grover (2008),
who note that IT is deeply embedded in organizational processes and should, therefore, not be
separated from organizational capabilities when analyzing the impact on business value.
Therefore, we do not separate inter-organizational IT investments and resources, but focus on
capabilities where IT is an integral part of inter-organizational processes and structures. Thus,
integrating these perspectives, we interpret inter-organizational IT resources, i.e., IOS, as the

underlying technology embedded in and used to enable the four sources of relational value.

Table B-13. Construct definitions

Source of Rela-

. IT Construct Definition Informing Sources
tional Value

Digitally enabled interfirm capabilities

Relation-specific IT-enabled The extent to which a firm has integrated its ~ Barua et al. 2004;
assets interfirm integra-  business activities with its partners in Devaraj et al. 2007;
tion interfirm relationships by using inter- Rai et al. 2015;

organizational systems. Subramani 2004

Complementary IT-enabled com- The extent to which a firm identifies, ex- Grover and Kohli

resources and capa- plementary capa-  ploits, and leverages complementary capabili- 2012; Rai et al. 2012;

bilities bilities ties and resources among partners in interfirm Dong et al. 2009
relationships by using inter-organizational
systems.

Information-processing capabilities

Knowledge-sharing IT-enabled infor-  The extent to which tactical and strategic Barua et al. 2004;

routines mation sharing information is exchanged with partners in Lee et al. 2014;
interfirm relationships using inter- Malhotra et al. 2005
organizational systems.

Effective govern- IT-enabled govern- The extent to which partners in interfirm Wang et al. 2013;

ance ance relationships collaborate to plan, control, and Wong et al. 2015; Im
make decisions using inter-organizational and Rai 2014
systems.
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Based on the above theorizing and a synthesis of research on IT-based value co-creation, we
conceptualize four constructs that represent the four sources of relational value enabled by

inter-organizational IT. The construct definitions are presented in Table B-13.

IT-enabled interfirm integration: IOS enable digital connections in interfirm relationships
through a higher level of interfirm integration (Rai et al. 2015). In our context, integration
refers to the extent to which business activities with partners are enabled by the use of 10S,
including the operational support of interfirm efficiencies, development of new physical and
digital products, services, and enhancements, as well as finding new business opportunities
(Grover and Kohli 2012; Qrunfleh and Tarafdar 2014; Subramani 2004). IOS not only enable
integration by digitalizing and supporting interfirm business activities, but also because IT
increases the transparency of asset usage and therefore may serve as a safeguard (Grover and

Kohli 2012).

IT-enabled complementary capabilities: IT functionalities that synergistically complement
each other lead to IT-enabled complementary capabilities — the technical ability to identify,
exploit, and leverage the complementary capabilities and resources of partner firms (Grover
and Kohli 2012). In this case, a company can leverage its partner’s resources by providing an
IT-based skill or resource. For example, one company could have strong capabilities in design
and marketing, while its partner developed advanced manufacturing capabilities (Scott 2000).
IOS can improve communication between both firms, for example, by overcoming language
barriers and thus enabling them to identify and leverage these complementary capabilities to

jointly bring high quality products to the market.

IT-enabled information sharing: IOS functionalities, such as knowledge repositories or
common databases (Grover and Kohli 2012), or whole I0S for information exchange
(Malhotra et al. 2005) enable capabilities of information sharing in interfirm relationships.
This involves both tactical information, which can be easily codified and transferred, and stra-
tegic information, which is more complex and difficult to structure (Barua et al. 2004; Dyer

and Singh 1998).

IT-enabled governance: Finally, IOS can enable effective governance mechanisms. Specifi-
cally, partners collaborate to match each other’s plans to enable joint planning, control their
daily business operations and decisions, and make joint decisions related to their interfirm
business activities (Hadaya and Cassivi 2012; Wang et al. 2013; Wong et al. 2015). As these

activities are typically information and knowledge-intensive, IOS are used to process infor-
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mation, e.g., by combining and interpreting warehouse data from multiple partners to support
managerial decisions (Im and Rai 2014). These IT-enabled capabilities match effective gov-
ernance mechanisms as proposed by Dyer and Singh (1998) since they serve as self-enforcing
safeguards, resulting in less opportunistic behavior of partners in interfirm relationships

(Grover and Kohli 2012; Wang et al. 2013).

These four constructs depart from past research as they consider the special characteristics of
IS. Therefore, IT is an integral part of each construct, enabling all four sources of relational
value. This is important, since we aim to analyze IT-based phenomena when adapting the
relational view to the IS context. Moreover, this conceptualization is more holistic than that in
past research. While previous studies only adapted one or two sources to the IS context and
focused on specific technologies and relationships, our conceptualization encompasses a con-

sistent definition of all four IT-enabled sources of relational value.

1.3.2  Digitally enabled interfirm capabilities and information-processing capabilities

The above discussion clarifies the four IT-enabled sources of relational value. We now ana-
lyze the interdependencies between the constructs. To do so, we posit that IT-enabled integra-
tion and IT-enabled complementary capabilities represent digitally enabled interfirm capabili-
ties, while IT-enabled information sharing and IT-enabled governance represent information-

processing capabilities. We discuss their role and importance in the following.

Digitally enabled interfirm capabilities refer to higher-order organizational capabilities that
are enabled by the use of IOS (Barua et al. 2004; Rai et al. 2006). These capabilities can either
be improved or refined (exploitation) or developed anew (exploration) through IS (Im and Rai
2014; Subramani 2004). Here the term “digitally enabled” means that firms improve or devel-
op interfirm operations and business activities through information-based connection and in-
tegration, contrary to traditional approaches of direct connections of physical processes (Dong
et al. 2009). In the context of our study, this happens through a higher level of interfirm inte-
gration or the identification, exploitation, and leverage of complementary capabilities. Infor-
mation-processing capabilities refer to the ability to capture, interpret, and synthesize appro-
priate information for dealing with uncertainties (Huang and Pan 2014; Tushman and Nadler
1978). IOS have the ability to support and enable information and knowledge-based activities
across firm boundaries and therefore process information effectively (Huang and Pan 2014;

Wang et al. 2013). Both types of information-processing capabilities in our conceptualization
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represent such information and knowledge-intensive activities, i.e., sharing of tactical and

strategic information and planning, control, and decision-making through 10S.

Digitally enabled interfirm capabilities and information-processing capabilities have separate
but complementary roles and satisfy a necessary but insufficient condition to enhance rela-
tional value. For instance, firms cannot create digital interfirm capabilities without first cap-
turing, interpreting, and synthesizing information, e.g., by exchanging production and sales
information. Similarly, digitally enabled interfirm capabilities, e.g., just-in-time assembly of
customized orders, cannot be realized without first processing the needed information. There-
fore, highly developed information-processing capabilities do not necessarily lead to relation-
al value. Digitally enabled interfirm capabilities, however, involve exploiting the processed
information by incorporating it into interfirm business activities, thereby leading to relational
value. These arguments also match the concept of absorptive capacity, which refers to the
capability of acquisition, assimilation, transfer, and exploitation of information (Malhotra et
al. 2005). Absorptive capacity is usually conceptualized as a process, where the application
and exploitation of information ultimately leads to economic outcomes (Roberts et al. 2012).
In our context, information-processing capabilities enable the identification, assimilation, and
transformation of information. However, the value-generating exploitation of information —
for example, in digitalized business processes and products — happens through digitally ena-

bled capabilities.

The theoretical distinction between digitally enabled interfirm capabilities and information-
processing capabilities is important in analyzing their unique effects on relational value. It
helps explain why certain interfirm partnerships are more efficient than others in co-creating
value. Despite the important role of information-processing capabilities, digitally enabled
interfirm capabilities are the primary source of relational value. Distinguishing between these
two concepts shows that some interfirm partnerships fail in realizing relational value due to
inefficient leveraging of information-processing capabilities. Moreover, it shows that the two

groups of capabilities contribute to relational value in different ways.

14 Research Model

We re-conceptualized the four IT-enabled sources of relational value and categorized them
into digitally enabled interfirm capabilities (i.e., IT-enabled interfirm integration and IT-
enabled complementary capabilities) and information-processing capabilities (i.e., IT-enabled

information sharing and IT-enabled governance). Moreover, we argued that digitally enabled
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interfirm capabilities are the primary source of relational value. We are now developing a
research model and individual hypotheses regarding this conceptualization. Accordingly, we
argue that the two information-processing capabilities facilitate digitally enabled interfirm
capabilities and have only an indirect effect on relational value. We therefore do not consider
a direct effect of the information-processing capabilities on the outcome variable. The re-

search framework and model are presented in Figure B-3.

Research Framework

Information-Processing Digitally Enabled
Capabilities Interfirm Capabilities

Effective governance Relation-specific assets

4 4 4 4 4 4 Relational Value
Vv v ¥ v ¥

Knowledge sharing Complementary
routines capabilities

Research Model

IT-enabled H5a-b (Mediation Effect)

information sharing

IT-enabled interfirm

integration *
Relational value
IT-enabled % :
i
i
i

¢ === ===

complementary
capabilities

IT-enabled |7 ol
governance H6a—b (Mediation Effect)

P et e

Figure B-3. Proposed research framework and research model

We examine relational value as the outcome variable in our research model. IT business value
scholars argue that IT impacts should be assessed at the specific domain of interest where
immediate effects are expected (Klein and Rai 2009; Ray et al. 2005). In our context, we aim
to examine superior benefits resulting from collaboration in interfirm relationships. Therefore,
relational value is the appropriate outcome variable and is also consistent with the relational
view as well as previous research on IT-based value co-creation (e.g., Rai et al. 2012). Value
in our context both includes tangible performance dimensions, such as reduced operational
costs, and intangible measures, such as improvements in the launch of new products (Im and

Rai 2014).
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1.4.1  Digitally enabled interfirm capabilities as primary sources of relational value

We argue that IT-enabled interfirm integration leads to relational value through the
mechanisms of exploitation and exploration. Regarding IS-induced exploitation, the adoption
of I0S corresponds with the refinement of interfirm processes as they become more
standardized, structured, and automated (Bala and Venkatesh 2007; Im and Rai 2014). For
example, the use of supply chain management systems to make direct-to-store deliveries
requires that production and inventory processes be more flexible, which entails
reconfiguration by suppliers (Subramani 2004). These digitalized interfirm processes are
characterized by improved coordination between networked firms and reduced uncertainties.
In supply chains, for example, IOS can reduce communication errors, out-of-stock situations,
and order fulfillment errors while also increasing inventory turnover rates (Barua et al. 2004;
Lee et al. 2014). Furthermore, transaction costs can be lowered by having a smaller sales
force, less paperwork, and fewer data input errors (Rai et al. 2015). Regarding IS-enabled
exploration, network partners become aware of weaknesses and potential improvements of
their interfirm processes (Subramani 2004). The resulting optimization and tighter integration
of these processes not only fosters improved process efficiency, but also leads to more
relation-specific and synchronized business activities. Such digitally enabled process
capabilities are highly customized for the relationship and therefore cannot be duplicated by
competitors, leading to value for partners in interfirm relationships (Im and Rai 2014;
Subramani 2004). As such, these digitally enabled capabilities represent relation-specific
assets and idiosyncratic linkages as described by Dyer and Singh (1998). In addition, IT-
enabled interfirm integration through exploration can lead to new business opportunities, such
as access to new markets, customer segments, and the creation of new business processes

(Barua et al. 2004; Zhu and Kraemer 2005). Therefore, we propose a first hypothesis:
Hypothesis 1 (H1): IT-enabled interfirm integration is positively related to relational value.

IS research has paid less attention to IT-enabled complementary capabilities as sources of
relational value. However, existing studies (e.g., Jeong et al. 2009; Rai et al. 2012; Subramani
2004) indicate that IT-enabled complementary capabilities lead to relational value. IOS enable
greater connectivity and communication between partners in interfirm relationships, which
allow them to identify and exploit resources and capabilities that are available only from the
partners and not on secondary markets (Hadaya and Cassivi 2012; Zhu and Kraemer 2002).
We argue that IT-enabled exploitation and exploration are again the mechanisms for co-

creating value. As explained in Hypothesis 1, IOS lead to exploitation through the
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reconfiguration of interfirm business processes. This also enables companies to better
understand the internal business processes of their partners and leverage this knowledge for
the improvement of internal and external processes (Subramani 2004). Reporting and
messaging functionalities have a particularly strong capacity to enable digitalized exploration
capabilities (Subramani 2004). For example, firms complement their IT capabilities to
develop a platform that integrates knowledge about customers, leading to superior and
synergetic value effects (Sarker et al. 2012). Furthermore, in both cases, the potential value of
legacy systems can be enhanced by, for example, connecting various old databases (Zhu and

Kraemer 2002). Therefore, we propose the following hypothesis:

Hypothesis 2 (H2): IT-enabled complementary capabilities are positively related to relational

value.

1.4.2  Linking information-processing capabilities and digitally enabled interfirm capabili-

ties

Having theorized the digitally enabled interfirm capabilities as primary sources of relational
value, we now explain the role of the information-processing capabilities (i.e., IT-enabled
information sharing and IT-enabled governance). We first interpret these two capabilities as
antecedents of digitally enabled interfirm capabilities and develop hypotheses regarding their
influence on IT-enabled interfirm integration and IT-enabled complementary capabilities.
Then, we develop mediation hypotheses to explain why the information-processing capabili-

ties have only an indirect effect on relational value.

IOS improve information flows between partners in interfirm relationships in the following
ways: First, they make large amounts of data scalable and thus provide the infrastructural basis
for the transfer and processing of information (Barua et al. 2004; Wong et al. 2015). Second,
IOS reduce technical barriers and provide seamless access to data, leading to increased, more
accurate, and timelier information exchange among network partners (Kim et al. 2006; Roberts
and Grover 2012). Third, standardized information exchange through IOS reduces coordination
costs, thereby providing the resources and facilitating the transfer of higher value—adding and
strategic information (Malhotra et al. 2005). This increased level and higher quality of
information exchange enabled by IOS provides network partners with the conditions for
developing higher-order digitalized capabilities (Malhotra et al. 2005). In turn, this creates
favorable conditions for IT-enabled integration: better availability and exchange of information

between firms can be leveraged to innovate new or refine existing digitalized products, services,
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and processes (Im and Rai 2008) as well as to better synchronize resource allocations (Klein
and Rai 2009). For example, the technical ability to share rich and timely information between
customers and suppliers enables them to implement and use online-based transactions instead of
traditional methods, such as telephone interactions (Barua et al. 2004). At the same time, the
improved information exchange enhances IT-enabled complementary capabilities, as the
information can be used to build new associations and linkages between firms (Im and Rai
2008; Klein 2007; Klein and Rai 2009). Moreover, better information flows lead to inter-
organizational learning (Prasad et al. 2013), mutual understanding (Im 2006), and coordination
(Barua et al. 2004; Wong et al. 2015) in interfirm relationships, which represent important
capabilities that foster the development of higher-order digitalized interfirm capabilities.
Furthermore, IT-enabled information sharing increases transparency and thus reduces
opportunistic behavior in interfirm relationships (Chi and Holsapple 2005), thereby enhancing
the willingness to develop joint capabilities, such as IT-enabled integration and complementary

capabilities. Therefore, we propose the following two hypotheses:

Hypothesis 3a (H3a): IT-enabled information sharing is positively related to IT-enabled

interfirm integration.

Hypothesis 3b (H3b): IT-enabled information sharing is positively related to IT-enabled

complementary capabilities.

IOS enable interfirm governance in the form of improved planning, control, and decision
making through the real-time transfer of information, such as supply chain plans (Wang et al.
2013). Furthermore, they facilitate the exchange of information necessary for decision making
and improve the visibility of decisions (Wong et al. 2015). This encourages partners in
interfirm relationships to develop digitally enabled capabilities for the following reasons.
First, due to more frequent interactions, interdependencies in interfirm relationships intensify,
which increases the need and incentive to invest in relation-specific business activities (Wang
et al. 2013). Second, improved information processing allows network partners to synchronize
their heterogonous plans and goals and thus to better utilize internal and external resources
(Wang et al. 2013). Therefore, it results in more effective and efficient decisions regarding
investments in IOS for the support of interfirm integration and the exploitation of
complementary capabilities (Hadaya and Cassivi 2012). Third, IT-enabled decision making
improves communication among supply chain partners, which is important for building
higher-order digitalized capabilities (Lai et al. 2008; Wong et al. 2015). The theoretical

perspectives of the relational view further support these arguments. According to Dyer and
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Singh (1998), self-enforcing safeguards, such as financial hostages or trust, are more effective
governance mechanisms than formal arrangements, such as legal contracts. As described in
the conceptualization, IT-enabled governance capabilities serve as safeguards, resulting in
more intense collaborative management and less opportunistic behavior (Grover and Kohli
2012; Wang et al. 2013). Hence, it increases the willingness and provides incentives to engage
in interfirm value-adding initiatives, including the development of digitally enabled
capabilities (Lee et al. 2014; Prasad et al. 2013). Therefore, we propose the following two
hypotheses:

Hypothesis 4a (H4a): IT-enabled governance is positively related to IT-enabled interfirm

integration.

Hypothesis 4b (H4b): IT-enabled governance is positively related to IT-enabled complemen-

tary capabilities.

We now propose that, moreover, the relationship between the information-processing capabili-
ties and relational value is mediated by the digitally enabled interfirm capabilities. We argue
that the ability to capture, interpret, and synthesize does not lead to superior value for partners
in interfirm relationships unless it is leveraged in higher-order digitally enabled interfirm capa-
bilities. For instance, shared information in interfirm relationships does not lead to relational
value unless it is exploited in business processes, new products and services, or complementary
organizational capabilities (Kim et al. 2006). Similarly, plans developed and decisions made
through the use of I0S must finally be implemented in interfirm business activities (Wang et al.
2013). For example, the elimination of the bullwhip effect is a prominent phenomenon in sup-
ply chains, where inventory fluctuations lead to critical inventory buildup further up the supply
chain (Lee et al. 1997; Zhu and Kraemer 2005). It is argued that an improved and coordinated
upstream information flow enabled by IOS can reduce this bullwhip effect (Lee et al. 2014).
However, economic outcomes for supply chain partners, such as lower operation costs and fast-
er order-fulfillment processes, are ultimately realized when the improved information flow is
used to refine and optimize supply chain processes with the use of 10S (IT-enabled interfirm
integration). Moreover, sharing customer-related information along the supply chain can help
suppliers improve their products according to customer preferences (IT-enabled complementary

capabilities). Therefore, we finally propose four mediation hypotheses:

Hypothesis Sa (HSa): IT-enabled interfirm integration positively mediates the relationship

between IT-enabled information sharing and relational value.
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Hypothesis 5b (HSb): IT-enabled complementary capabilities positively mediate the rela-

tionship between IT-enabled information sharing and relational value.

Hypothesis 6a (H6a): IT-enabled interfirm integration positively mediates the relationship

between IT-enabled governance and relational value.

Hypothesis 6b (H6b): IT-enabled complementary capabilities positively mediate the rela-

tionship between IT-enabled governance and relational value.

1.5  Research Design

1.5.1 Measures

The survey instrument was developed based on a comprehensive review of appropriate meas-
urement scales for the theoretical constructs. Measurement items were chosen carefully based
on their consistency with our construct definitions (see Table B-13), measurement quality,
and use in other studies. IT-enabled integration was measured on a 4-item scale, reflecting the
level of integration of business activities in interfirm partnerships, i.e. the efficiency of opera-
tions, development of new business opportunities, products, and services, along with safe-
guarding against opportunism (Grover and Kohli 2012; Subramani 2004; Westergren and
Holmstrom 2012). Consistent with the definition in our study (see Table B-13), we measured
IT-enabled complementary capabilities on a 3 item reflective scale which includes the identi-
fication, exploitation, and leverage of complementary resources and capabilities among part-
ners (Grover and Kohli 2012). The items were supplemented with explanations and examples
of complementary capabilities to provide a common understanding among the participants.
For IT-enabled information sharing, a 4 item scale was adapted by Li and Lin (2006), reflect-
ing the extent and quality of information sharing enabled by IOS, including proprietary in-
formation. IT-enabled governance was measured with 4 items adapted from Chan et al. (2006)
and Sabherwal and Chan (2001), which reflect decision-making, planning, and control ena-
bled by IOS. Finally, relational value was measured on a 5 item scale adapted by Im and Rai
(2014), reflecting tangible performance dimensions, i.e., reduced operational costs, increased
sales, and faster order fulfilment, but also intangible measures, i.e., improvements in the ser-

vice quality and the launch of new products.

As the sampling frame consists of only German-speaking organizations, the measurement
scales were translated into German by the authors. As major adjustments were necessary, an

item-sort task was conducted to pretest and assess the construct validities (Anderson and
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Gerbing 1991). A panel of ten experts from academia and practice were asked to allocate the
randomly sorted items to the respective constructs and their definitions. The results indicate a
good level of construct validity (proportion of substantive agreement > .90 and substantive-
validity coefficient > .80 with p < .01 for all items). Building upon these results, the question-
naire was developed. All items were measured using multi-item scales with seven-point Likert
rating systems. Three academic researchers reviewed the questionnaire for structure, ambigui-
ty, clarity, and completeness, resulting in layout modifications and minor rewordings to im-

prove clarity. The measurement scales are summarized in the Appendix (Table B-19).

To ensure methodological rigor, we specified network duration, area of cooperation, industry,
and reveneue as control variables for relational value for the following reasons: First, partners
in long-term interfirm relationships have advantages regarding the development of routines
and building of knowledge for co-creating IT capabilities to enhance business value (Im and
Rai 2014). Second, IT usage and maturity can differ between both areas of cooperation and
industries, thus potentially influencing business value gains through IT (Hitt et al. 2002).
Third, firm size in terms of annual revenue plays a critical role in building interfirm IT

capabilities, as larger firms might enjoy scale efficiencies (Zhu and Kraemer 2005).

1.5.2  Sample, descriptive statistics, and data screening

We chose regional networks as types of interfirm relationships and our unit of analysis. A
regional network is a set of organizations that cooperate to achieve common goals, such as
developing joint products or establishing common marketing activities. They are character-
ized by their local proximity and a common social milieu (Sydow and Duschek 2011) as well
as long-term reoccurring and high-trust relationships (Provan and Kenis 2007). Regional net-
works represent an appropriate target population because their stable and trust-based relation-
ships allow for a high degree of IT use (Klein and Rai 2009), and they are highly heterogene-
ous in terms of their forms and characteristics (Bell et al. 2009), allowing for better generali-

zability of the empirical results.

A web-based survey questionnaire was developed to collect data between May and August
2014. The link was distributed among companies cooperating in interfirm relationships in
regional networks in Germany that were listed on Cluster Observatory,” an online database for
regional network clusters in Europe. The questionnaire was published and advertised online.

The respondents were instructed to answer the questionnaire in reference to the network that

5 http://www.clusterobservatory.eu/.
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was obtained from Cluster Observatory. If participants were cooperating in several networks,
they were asked to refer to the network relationship with which they are most familiar.
Participants were provided with a brief description and examples of 1OS so that they have a
common understanding of the same. This resulted in a total of 160 completed questionnaires,
8 of which were discarded because of invalid answers regarding the implausibility of
demographics or network characteristics. In summary, the sample consists of 152 firms. The

sample characteristics are provided in Table B-14.

Table B-14. Sample characteristics

Firm Characteristics Network Characteristics Respondent Characteristics
Number of employees Area of cooperation Position
<50 50% R&D 72 %  CEO /Managing director 55 %
50-250 24 %  Procurement 18 %  Line manager 13 %
>250 26 %  Operations 21% CIO 5%
Revenue (in million euros) Logistics 11 %  Other 27 %
<10 52 %  Sales 28 %
<50 20 %  Marketing 33 %
>50 28 %  Service 14 %

Other 14 %

Because we employed a single-informant approach, we applied two common methods to as-
sess the threat of common method variance (CMV). First, Harman’s single-factor test was
performed to test for a common factor (Podsakoff 1986). All measurement items used in the
investigation were subjected to an exploratory factor analysis. The results show that no factor
accounted for most of the variance (<34.874%), which is a first indication that common
method bias is not a serious problem. Second, we employed the marker variable technique
(Lindell and Whitney 2001), choosing respondent’s managerial level as the theoretically unre-
lated marker variable (Im and Rai 2014). The highest variance the marker shares with any
other focal construct is below .03. Moreover, the adjusted correlations among the focal con-
structs reveal no major change in magnitude (>.01 and not significantly). The results collec-

tively provide evidence that CMV is not a major threat with our data.

1.6  Data Analysis and Results

In order to test the theoretical model and our hypotheses, we used a structural equitation mod-
eling (SEM) approach. We decided to apply the partial least squares (PLS) method as it has
fewer demands for sample size and excels at prediction. Furthermore, normal distribution is
not required (Ringle et al. 2012). Our sample of 152 cases satisfies the heuristic that the sam-

ple size should exceed 10 times the number of paths directed to any latent variable in the

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Study #3: A Reconceptualization and Extension of the Relational View 93

model (Chin 1998). The analysis was supported using the software SmartPLS 2.0.M3. In ad-
dition, SPSS Statistics 21 was used for tests that are not available within the SmartPLS pack-
age. We followed the widely adopted two-step approach for SEM: Fist, we assess the quality
of the measurement model in order to ensure validity and reliability. Subsequently, the struc-
tural model is analyzed (Anderson and Gerbing 1988). This involves an estimation of the pro-
posed research model (basic research model) and hierarchical regressions in order to test the

mediation hypotheses.

1.6.1 Measurement model

To assess the fit of the research model and empirical data, the reflective constructs were tested
for content, convergent, and discriminant validity. All test results reported in Table B-15 are
based on the PLS estimation for the basic research model (research model without partial me-
diating effects). However, the requirements for the measurement models of all other further

computations have also been met.

Table B-15. FL, CR, AVE, and inter-construct correlations

FL AVE CR IN CO IS GO RV
IN .745-.824 .613 .863 783
CcO .854-.923 796 921 .637 796
IS .733-.832 .632 .873 .685 554 795
GO .848-.882 744 921 .676 460 591 744
RV .750-.886 .605 .908 .675 .509 .536 .631 815

FL: Factor loadings; AVE: average variance extracted; CR: composite reliability. IN: IT-enabled interfirm
integration, CO: IT-enabled complementary capabilities, IS: IT-enabled information sharing; GO: IT-enabled
governance. Bolded numbers: square root of AVE.

We assured content validity by using existing scales from related research that fit our theoret-
ical constructs; by conducting item-sorting tasks with experts from academia and practice;
and by having the questionnaire reviewed by academic experts. Furthermore, three measures
were evaluated to offer evidence of convergent validity: individual item reliability, composite
construct reliability (CR), and average variance extracted (AVE). All items load on their re-
spective constructs at .70 or above, indicating an acceptable level of individual item reliability
(Gefen and Straub 2005). The CR varies between .863 and .921, which is also above the ac-
ceptable limit of .70 (Hulland 1999). Convergent validity refers to whether items measuring a
construct correspond with one another. The average variance extracted (AVE) of each con-
struct exceeds the lower bound of .50 (Bhattacherjee and Premkumar 2004). Discriminant
validity refers to whether theoretically distinct concepts are empirically distinct from one an-

other. We checked cross-loadings and, as expected, all items have higher loadings on their
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assigned construct than on the other constructs in the model (Chin 1998). Moreover, we used
the criterion of Fornell and Larcker (1981): As the AVE for each construct is greater than the
variance shared with other constructs (see square root of AVEs on the diagonal in Table
B-15), discriminant validity can be confirmed. Hence, the analyses suggest that our measure-

ment model is both acceptable and reliable.

1.6.2 Structural model

We computed four configurations of structural models in order to test our hypotheses (see
Table B-16). A first model only estimated relational value with all controls (Model 1). A se-
cond estimation involved the basic research model as depicted in Figure B-4 (Model 2). A
third and fourth estimation included direct paths of the information processing capabilities on

relational value for further mediation analyses (Model 3 and Model 4).

To compute inference statistics for the path coefficients of the model estimations, we used a
bootstrapping re-sampling procedure with 5000 samples, as this is the preferred method when
the sample size is greater than 100 (Kock 2011). We additionally computed the Stone-Geisser
Q? coefficient with a blindfolding procedure to determine the predictive relevance of the
structural model. All Q* values lie clearly above the minimum threshold of 0, indicating the

overall predictive relevance (Chin 1998).

b Path coefficients
IT-enabled ** Significantat p < .01
information sharing * Significantat p < .05
b =437 R?=.583 + Significantat p <.10

IT-enabled interfirm

integration b =.536** R?=.511

Relational value

2=
RE= 334 b= .163"
b = .419*% IT-enabled / A
' complementary
capabilities
fromb=-.088 fromb=-.078
IT-enabled 055 tob=.196"  tob=.069 |-099"
governance i it  Eniuiail Enelateintatelninieioty i
Netwgrk Area OT Industry Revenue |:
i duration cooperation '

Control variables

Figure B-4. PLS results of the structural model (basic research model)
The estimates of the path coefficients as well as the significance levels of the bootstrapping
procedure for the basic research model are presented in Figure B-4. The structural model

indicates that relational value is positively and significantly influenced by both IT-enabled
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interfirm integration (b=.536, p < .01) and IT-enabled complementary capabilities
(b=.163, p < .05). Furthermore, the results also demonstrate that these interfirm capabilities
as primary sources of relational value are enabled by information-processing capabilities in
terms of IT-enabled information sharing (b =.437, p < .01 and b=.432, p < .01) and IT-
enabled governance (b =.419, p < .01 and b =.206, p < .05).

Table B-16. Results of the hierarchical PLS-based regression with dependent variable relational value

Model 1 Model 2 Model 3 Model 4
(controls only) (primary sources) (primary sources +  (primary sources +
IS) GO)
IT Constructs
IN 536%* AT74%* 367%*
CcO .163%* 142° .143*
IS 117
GO 259%*
Controls
Network duration — .122 .055 .053 .036
Cooperation -.122-203%%* -.088-.196%** -.097-.191%* -.101-.157*
Industry -.120-.007 -.078-.069 -.082-.064 -.038-.047
Revenue -.068* -.099 -.114 -.065
Relational Value
R? 220%* S51%* S57%* S81%*

Tp <.10; *p < .05; ¥ p < .01; IN: IT-enabled interfirm integration; CO: IT-enabled complementary capa-
bilities; IS: IT-enabled information sharing;, GO: IT-enabled governance.

The primary criterion for assessing the PLS structural model is the explained variance of the
endogenous variables, which typically depends on the research context (Hair et al. 2011).
With an explained variance ranging between .334 and .583, these values lie at a satisfactory
level compared to other studies on IT value co-creation. Furthermore, as shown in Table
B-16, when solely considering the control variables, the explained variance lies at .220. This
value significantly increases (R?=.551) when IT-enabled interfirm integration and IT-enabled
complementary capabilities are added to the model, indicating the high relevance of this con-
structs as primary sources of relational value. However, we see a smaller increase in the ex-
plained variance when considering a direct relationship between IT-enabled information shar-
ing and relational value (Model 3) or between IT-enabled governance and relational value
(Model 4). This relatively weak increase in the explained variance is a first indication that the
relationship between IT-related information-processing capabilities and relational value is
fully mediated by digitally enabled interfirm capabilities in terms of both IT-enabled interfirm
integration and IT-enabled complementary capabilities. In the following section, we analyze

the mediation effects in greater detail.
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1.6.3  Mediation analysis

The analysis of the direct path coefficients in the structural model reveals the significant di-
rect influence of the information-processing capabilities on the digitally enabled capabilities
and, in turn, their influence on relational value. This provides initial evidence for Hypotheses
Sa-b and 6a-b. In a first step, we analyzed the effect sizes of the mediation and the signifi-
cance of the indirect paths. We then tested for full and partial mediation. A precondition in
PLS-based mediation analysis is high mediator reliability, as variance-based estimations tend
to overestimate direct effects when indirect effects are included in the model. However, such
unstable estimation can be avoided if the mediator is measured almost perfectly (Henseler
2012). Since both mediators — IT-enabled interfirm integration and IT-enabled complemen-
tary capabilities — display high construct reliability scores (individual item reliability > .84

and CR > .92), this should not be a major threat to our mediation analysis.

We computed indirect effects by multiplying the path coefficients of each single path, while
inference statistics were computed using a bootstrapping resampling procedure. The results of
the individual mediation paths reveal a significant effect for Hypotheses H5a, H5b, and H6a
(see Table B-17).

Table B-17. Significance of mediated paths

Indirect . . Graphical Path Coeffi-
Effect Hypothesis Mediated Path Representation cient t-value
—_ — .\‘.\. 3k
H5a IS IN RV o 234 4.018
IS — RV
H5b IS -=CO —RV .\‘./—.C .070 1.883"
-
ko
— —
H6a GO —IN —RV ./g\. 225 4.633
GO — RV

O o

Hé6b GO —CO —RV ././. .034 1.358

Tp <.10; *p < .05; ¥ p < .01; IN: IT-enabled interfirm integration; CO: IT-enabled complementary capa-
bilities; IS: IT-enabled information sharing;, GO: IT-enabled governance.

To gain a deeper understanding of the mediation mechanisms that lead to relation value, we
further compared fully and partially mediated models. Following the approach of Subramani
(2004), we compared a full and a partial mediation model for each information-processing
capability and assessed the increase in the explained variance through an additional path in
the partial model. To do so, we computed both effect sizes [(Rzpamal mediation — R full mediation)/(1
- Rzpmial mediation)] @S well as the pseudo F statistic by multiplying 2 with (n—k-1), whre n is

the sample size and k the number of independent variables (Mathieson et al. 2001). The
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results of this nested model comparision are shown in Table B-18. In the case of IT-enabled
governance, an additional direct path in the partially mediated model significantly (p < .01)
increases the explanatory power (f2 = .069), indicating the relevance of this additional path
and leading to the conlusion that the influence of IT-enabled governance on relational value is
partially mediated by IT-enabled interfirm integration but not by IT-enabled complementary
capabilities. In contrast, when incorporating a direct path in the case of IT-enabled
information sharing, the analysis reveals no significant effect on the explanatory power (f2 =
.011). Hence, our data indicates that the relationship between IT-enabled information sharing
and relational value is fully mediated by both IT-enabled interfirm integration and I'T-enabled

complementary capabilities.

Table B-18. Nested model comparison

Information Processing R’ in Partially Medi- Effect Size Pseudo

R? in Fully Mediated Model

Capability ated Model > F
IS — RV 551 .556 011 1.588
GO — RV 551 .580 069 9.736%*

**p < .01; IS: IT-enabled information sharing; GO: IT-enabled governance.

1.7 Discussion and Conclusion

1.7.1  Summary of findings

The results provide empirical support for the interpretation of digitally enabled interfirm ca-
pabilities as primary sources of relational value. Our results indicate that IOS can enable the
exploitation and exploration of both interfirm integration (H1) and complementary capabili-
ties (H2). Therefore, both capabilities play a critical role for partners in interfirm relation-
ships, resulting in superior benefits, such as reduced costs, increased revenue, and improved
processes and products. Moreover, we identified information-processing capabilities as ante-
cedents of the digitally enabled capabilities. Both IT-enabled information sharing (H3a-b)
and governance (H4a-b) provide and process information, which can be leveraged to develop

higher-order digitalized capabilities.

We furthermore hypothesized that the relationship between the information-processing capa-
bilities and relational value is mediated by the digitally enabled interfirm capabilities. The
results of our study support this assumption for IT-enabled information sharing by showing a
fully mediated relationship (H5a-b). Therefore, information exchange by the use of 10S is
effective for enhancing relational value only by leveraging digitalized higher-order organiza-

tional capabilities. Partners in interfirm relationships therefore need to pass through the entire
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process of absorptive capacity to realize performance gains from shared information through
I0S, especially including the exploitation of external information in digitalized higher-order
capabilities. Regarding IT-enabled governance, the results are mixed. Although our results pro-
vide evidence that IT-enabled interfirm integration mediates the relationship between IT-
enabled governance and relational value (H6a), we also found direct effects. One explanation
can be derived from the relational view, where effective governance mechanisms are proposed
as direct sources of relational value (Dyer and Singh 1998). A high level of IT-enabled govern-
ance might indicate that the partners in the relationship have generally developed effective gov-
ernance mechanisms that reduce transaction costs and thus enable value creation. However, in
order to realize the full potential of IT-enabled governance, the plans developed, control mech-
anisms established, and decisions made through the use of IOS must be leveraged and embed-
ded in digitalized interfirm business activities. Another finding is that although IT-enabled gov-
ernance facilitates IT-enabled complementary capabilities (H4b), evidence on a mediating rela-
tionship on relational value (H6b) is lacking. Hence, network partners in our sample probably
do not leverage the additional level of IT-enabled complementary capabilities through IT-
enabled governance to create relational value. In fact, the path coefficient between complemen-
tary capabilities and relational value is comparatively low (b = .163). This might be because
regional networks are typically characterized by a high level of common understanding of their
cooperation and mutual businesses (Sydow and Duschek 2011), reducing the need for using
IOS to identify and exploit complementary capabilities among partners. Future research is

needed to examine this issue in other types of relationships.

The empirical validation of our research model provides support for our reconceptualization
and extension of the relational view. Relation-specific assets as direct sources of relational
value must be rethought when applied to the special context of IS. Inter-organizational sys-
tems as relation-specific assets can be embedded in and enable all four sources of relational
value. This led to the identification of the new construct of IT-enabled interfirm integration,
which encompasses digitalized business activities as higher-order interfirm capabilities. We
argue that this a significant change from investing in relation-specific assets, as the develop-
ment of such capabilities requires different and more complex collaboration activities between
partners in interfirm relationships (Barua et al. 2004; Rai et al. 2006). Furthermore, although
IT-enabled complementary capabilities, information sharing, and governance have mecha-
nisms that are related to the factors originating from the relational view, our results reveal a

new configuration of the underlying logic. In the context of IS, only two sources lead directly
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to relational value: IT-enabled interfirm integration and complementary capabilities. To real-
ize benefits from information-processing capabilities fully or even at all, higher-order digital-
ized capabilities must be developed. This could be demonstrated by the partially mediating
effect of digitally enabled capabilities regarding IT-enabled governance and the fully mediat-
ing effect regarding information sharing. The underlying special characteristic of IS in this
context is that the higher the order of IT-enabled capabilities is, the more immediate is their
impact on business value (Pavlou and El Sawy 2006). Transferring these insights to our IT-
related constructs, information processing capabilities enable the identification, assimilation,
and transformation of information. However, the immediate impact on relational value is

caused by the exploitation of information in terms of digitally enabled interfirm capabilities.

1.7.2  Theoretical and practical contributions

Our results provide two major theoretical contributions. First, by integrating all four IT-
enabled sources of relational value into one nomological network, this study synergizes exist-
ing literature on IT-based value co-creation. The four constructs identified echo existing con-
ceptualizations, but are more holistic and broaden the scope. Moreover, this study sheds light
on the interdependencies between these factors and the hierarchy in the value co-creation pro-
cess. So far, IOS literature has focused on a direct effect of IT-related information sharing
(e.g., Lai et al. 2008; Liu and Ravichandran 2011; Rai et al. 2006; Wong et al. 2012) and gov-
ernance (e.g., Im and Rai 2014; Rosenzweig 2009; Wei et al. 2013; Wong et al. 2015) on rela-
tional value or non-IT-related higher-order organizational capabilities. A mediating effect
through digitally enabled capabilities has also not been investigated. This study thus takes a
step toward filling the research gap regarding interdependencies between IT-enabled sources
of relational value (Grover and Kohli 2012). Second, we provide a reconceptualization and
extension of the relational view. While previous IS studies that borrowed the relational view
as a reference theory (see Table B-12) provided valuable insights into value co-creation and
progressed the research field, we aimed to go a step further. The proposed and empirically
validated research model demonstrates how the nature of the constructs and the logic of the
theory change when IT is embedded in the context. This can help us to understand relational
value mechanisms in the special context of IS as well as to enrich and contribute to the refer-
ence theory itself (Grover and Lyytinen 2015). Furthermore, we lay a foundation for future
research, either for going into greater detail or for the extension of our findings with addition-

al constructs and mechanisms.
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Our study also provides several recommendations for practitioners who aim to realize rela-
tional benefits from IT investments. The first recommendation is that managers should recog-
nize digitally enabled capabilities as a central source of relational value. Relation-specific IT
investments should therefore be evaluated according to their contribution to interfirm business
activities, such as the optimization of supply chain processes or the development of digital-
ized products. Our results also offer suggestions for such management capabilities that foster
the establishment of digitally enabled capabilities: Managers responsible for interfirm rela-
tionships should evaluate and jointly establish information-processing capabilities. However,
as mentioned in the example of the bullwhip effect, it is crucial to establish routines and
mechanisms to finally exploit this processed information in order to realize the anticipated

benefits of information sharing and governance through IOS.

1.7.3 Limitations and directions for future research

One limitation of our research lies in the study design based on cross-sectional data with a
single informant. Although the approach is widely applied in IT-based value co-creation re-
search (e.g., Rai et al. 2006; Saraf et al. 2007; Wang et al. 2013) and our analysis indicated
that common method bias is not an issue, a more powerful research design could validate and
extend our findings. First, the use of secondary data and matched pair designs would enhance
the robustness of our results and reduce the risk of differing perceptions of relationship part-
ners. Second, collecting longitudinal data would provide insights into the dynamic processes
and time shifting effects of relational value generation. Furthermore, the target population of
regional networks in Germany might be considered as further limitation of this study. Region-
al networks are characterized by a high level of trust as well as long-term and stable relation-
ships, providing favorable conditions for IT-based value co-creation (e.g., Klein and Rai
2009; Paulraj et al. 2008). Moreover, network partners tend to prefer regular face-to-face
meetings, which is challenging in geographically distributed relationships (Provan and Kenis
2007). Therefore, our results might not be fully generalizable. Future research is necessary to
transfer our findings to other types of interfirm relationships and international contexts in or-

der to examine the role of partnership and contextual attributes.

Our study also lays the foundation for future research directions regarding the factors and
mechanisms of IT-based value co-creation. Although we provided a generic framework that
synergizes a broad range of existing research, future research should expand upon and inves-
tigate more deeply the IT-enabled sources of relational value and their interdependencies. For

example, the relational view posits additional mechanisms that preserve relational value, such
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as asset interconnectedness and resource indivisibility (Dyer and Singh 1998), which could be
applied to the IS context. Exploring further factors and their interdependencies by adapting
other reference theories would strengthen our understanding of how value can be co-created
through IT. Furthermore, we assumed that IT is embedded in the four sources of relational
value. As the usefulness of different types of IS assets may differ across different business
objectives (Aral and Weill 2007; Schryen 2013), it would be beneficial to examine the partic-
ular IOS in which firms invest to foster digitally enabled interfirm capabilities and infor-
mation processing capabilities. Lastly, it would be promising to investigate how co-created
value is distributed among partners and the extent to which spillover effects can be realized

through the various IT-based sources of relational value.

1.8  Appendix

Table B-19. Operationalization of the measurement scales

IT-enabled interfirm integration (IN)

IT enables your company within the inter-organizational network to...

IN1 Improve the efficiency of operation among partners. Grover and Kohli
IN2 Jointly develop new business opportunities. 2012; Qrunfleh and
IN3 Create new products, services, or enhancements. Tarafdar 2014;

IN4 Provide safeguards against opportunism through greater transparency of asset Subramani 2004

usage.

IT-enabled complementary capabilities (CO)

IT enables your company within the inter-organizational network to...

CO1  Identify complementary resources/capabilities among partners. Grover and Kohli 2012
CO2  Exploit complementary resources/capabilities among partners.

CO3  Leverage complementary resources/capabilities among partners.

IT-enabled information sharing (IS)

IT enables your company within the inter-organizational network to...

IS1 Increase the level of information sharing. Li and Lin 2006
1S2 Share information simultaneously across the partners.

1S3 Share proprietary information.

1S4 Share information accurately, reliably, and in a timely manner.

IT-enabled governance (GO)

IT enables your company within the inter-organizational network to...
GO1  Improve effectiveness of management decision making. Chan et al. 2006;

GO2  Facilitate strategic business planning. Sabherwal and Chan
GO3  Provide sufficiently detailed information to support prudent decision making. 2001

GO4  Support detailed analysis of major business decisions.

Relational value (RV)

By working in an inter-organizational network, your company has received the following benefits over the last
years:

RV1  Reduced operational cost for operations. Im and Rai 2014
RV2  Increased revenue.

RV3  Improved service quality.

RV4  Faster order fulfillment.

RV5  Improvement in the launch of new products.
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2 Study #4: The Role of Inter-Organizational IT Alignment for Co-

Creating Value

Table B-20. Fact sheet of Study #4

Title The Role of Inter-Organizational IT Alignment for Co-Creating Value: Empirical
Evidence from Regional Network Collaborations
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Outlet Journal of Information Technology (JIT), 1* revision, Completed Research Paper
Abstract The majority of IT alignment research has primarily remained limited to intra-

organizational alignment, leaving much to learn about the value creation potential
of its largely neglected inter-organizational counterpart. Thus, the present study
addresses this gap by investigating the role of inter-organizational IT alignment in
co-creation of value among inter-organizational networks. We interpret inter-
organizational IT alignment as a higher-order dynamic capability and integrate it in
a nomological network comprised of three lower-order capabilities, i.e., IT infra-
structure integration, information capabilities, and IT-enabled coordination, with
relationship performance as the outcome variable. The hypotheses are tested with
survey data (n= 241) from regional network collaborations in Germany. The re-
sults show that IT infrastructure integration, information capabilities, and IT-
enabled coordination can significantly explain inter-organizational IT alignment.
In turn, we also find that inter-organizational IT alignment significantly predicts
relational performance for network partners. Findings further reveal that a signifi-
cant amount of the variance shared between lower-order capabilities and relation-
ship performance is mediated through inter-organizational IT alignment. Overall,
inter-organizational IT alignment provides a mechanism for deriving value from
inter-organizational IT resources. Given these findings, we conclude that the con-
cept of IT alignment, which has been heavily examined in the intra-organizational
context, should find more attention in the inter-organizational context.

Keywords IT value co-creation; IT alignment; Inter-organizational networks
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2.1 Introduction

In highly competitive environments, organizations tend to focus on their core competencies
while close collaboration with multiple partners becomes essential for coordinating and com-
bining resources. Accordingly, the focus of traditional supply chain management on the stra-
tegic choice between 'make' or 'buy' has been extended by the dimension of long-term collab-
oration in inter-organizational networks (Sydow 1992). Studies report that these forms of
multi-partner alliances, in comparison to classical dyadic alliances, make up 30 to 50 percent
of all alliances (Garcia-Canal et al. 2003; Heidl et al. 2014; Makino et al. 2007). Inter-
organizational networks are composed of three or more organizations that are largely autono-
mous, geographically distributed, and heterogeneous regarding their operating environment,
culture, and social capital (Camarinha-Matos and Afsarmanesh 2005). In network collabora-
tions, organizations profit not only from the flexibility of resource integration, but also from
complementary competences and the exchange of knowledge (Dyer and Singh 1998). They
collaborate in coordinated economic activities to better achieve common or compatible goals
that are repeatedly coordinated in time and space (Huxham and Vangen 2005). However, due
to the difficulties of co-evolving with network partners and creating value from such relation-
ships, cooperative networks suffer from a high failure rate (Lewin et al. 1999), often well in
excess of 50 percent (Gulati et al. 2012). Information systems (IS) researchers, therefore,
strive to understand how inter-organizational information technology (IT) resources can lead
to co-created value to support inter-organizational relationships (Grover and Kohli 2012). Our
research contributes to IT knowledge by addressing specific literature gaps in both IT-based

value co-creation and inter-organizational IT alignment.

Research on IT-based value co-creation explores how multiple firms with different I'T systems
jointly create superior value (Grover and Kohli 2012). Studies often build on resource-based
theoretical lenses when examining the phenomenon of value proposition through inter-
organizational IT resources (Paulraj et al. 2008; Rai et al. 2006; Saraf et al. 2007). Prior
research argues that inter-organizational networks must develop IT capabilities through syn-
ergistic combination with other resources and capabilities to address the specific challenges
that arise within the network context (Grover and Kohli 2012; Rai et al. 2012). Recent studies
identify various inter-organizational IT-related capabilities, such as IT integration (Chen et al.
2013; Saraf et al. 2007), information capabilities (Barua et al. 2004; Wong et al. 2012), and
IT-enabled coordination (Im and Rai 2014; Nicolaou et al. 2011). Yet, in spite of the

considerable efforts and findings in this research field, advanced knowledge on IT capability
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development for co-creating value remains limited. This is reflected by inconsistent research
findings, i.e., direct vs. indirect effects (e.g., Dong et al. 2009; Rai et al. 2006) as well as some
insignificant relationships (e.g., Saldanha et al. 2013) between inter-organizational IT
capabilities and co-created value. Therefore, we identify an area of research opportunity for
developing a deeper understanding of the mechanisms driving IT-based value co-creation

(Grover and Kohli 2012).

The concept of IT alignment refers to the general fit between IT and business components
(Luftman and Brier 1999), and is considered an important source of IT business value among
the most focal topics of management concern over recent years (Luftman 2016). A multitude
of studies has extended our understanding of the antecedents, consequences,
conceptualization, and operationalization of IT alignment, providing ample emprical support
for its role as a key driver of organizational performance (Gerow et al. 2014; Luftman et al.
2017). However, IT alignment is rarely investigated from the inter-organizational perspective
outside of its conceptualization (e.g., Katzy et al. 2016; Zarvi¢ et al. 2012) and influence on
supply chains performance (e.g., Sanders 2005; Wu et al. 2006), and has yet to fully explore
its potential for transforming IT resources to meet inter-organizational relationship
requirements (Coltman et al. 2015; Katzy et al. 2016). To the best of our knowledge, there is
no study which theoretically derives causal explanations regarding the role of IT alignment in

the inter-organizational IT capability building process for value co-creation.

Based on these two research gaps in the largely independent research fields of IT-based value
co-creation and inter-organizational IT alignment, the aim of this study is to integrate the
concept of IT alignment into research on inter-organizational IT capabilities. The motivation
for this research stems from two core observations from relevant literature: First, the concept
of IT alignment as a driver for organizational performance is well-established and finds
empirical support in individual firms (Gerow et al. 2014; Luftman et al. 2017), which
provides a solid conceptual starting point for analysis of IT-based value co-creation
mechanisms. Hence, we expect that IT alignment can enrich our understanding of joint
creation of superior value by leveraging common IT resources (Coltman et al. 2015). Second,
typical characteristics of inter-organizational networks, such as a lack of information
integration among partners, instability in alliances, and a lack of hierarchical decision-making
(Winkler 2006) differentiate inter-organizational IT alignment from the intra-organizational
context and further emphasize IT alignment challenges (Coltman et al. 2015; King 2013). In

summary, there is both a potential and a need for examing IT alignment in inter-
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organizational contexts. We therefore aim to answer the following research question: What is

the role of inter-organizational IT alignment for co-creating value?

The research question is addressed through empirical validation of a theoretically derived
research model. Drawing on dynamic capability theory (Eisenhardt and Martin 2000; Teece et
al. 1997), we interpret inter-organizational IT alignment as a dynamic capability and as an
immediate source of outcomes realized by network members. In particular, we examine
outcomes that directly result from collaboration in inter-organizational networks, i.e.,
relationship performance (Klein and Rai 2009). We conceptualize alignment as the fit
between inter-organizational business and IT infrastructures and processes, reflecting a focus
on performance enhancement through inter-organizational IT capabilities (Henderson and
Venkatraman 1993; Katzy et al. 2016). We identify three lower-order capabilities — IT infra-
structure integration, information capabilities, and IT-enabled coordination — based on the
distinction between lower- and higher-order capabilities in the IS literature (Barua et al. 2004;
Pavlou and El Sawy 2006; Rai et al. 2006). These capabilities can be leveraged to develop
inter-organizational IT alignment. A questionnaire-based survey in the context of organiza-
tions in regional networks in Germany is conducted to validate the research model. Regional
networks are characterized by their common agglomeration area and serve as a relevant unit
of analysis for examining inter-organizational IT alignment. Regional networks are typically
characterized by equal decision-making across companies, in contrast to highly hierarchical
and strategic network types like supply chains, where decisions are made by one or a few cen-
tral companies (Sydow and Duschek 2011). This differentiates inter-organizational IT align-
ment from less complex firm-level contexts (Katzy et al. 2016). Moreover, regional networks
are characterized by long-term orientation and trust when compared to their more dynamic
counterparts such as smart business networks (Collins et al. 2010), implying a need for ad-

vanced and joint IT capability development.

This study contributes to two major IS research streams. First, we extend existing research on
IT-based value co-creation by interpreting inter-organizational IT alignment as a higher-order
dynamic capability and an important explanatory factor in the relationship between inter-
organizational IT capabilities and performance outcomes. Therefore, we contribute to clarifi-
cation of conceptual inconsistencies in previous research by explaining this relationship with-
in a theory-based conceptual framework. Second, our analysis contributes to IT alignment
literature by surpassing the conceptualization of IT alignment beyond the firm-level source of

value to the inter-organizational level. Consequently, we stress the importance of IT align-
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ment in inter-organizational networks and identify specific characteristics of achieving and

creating value through IT alignment in this context.

The remainder of the paper is organized as follows: In the next section, we proceed by explor-
ing prior work that has addressed IT capabilities in the context of inter-organizational collabo-
ration, followed by an explanation of dynamic capabilities and inter-organizational IT align-
ment. Next, we develop the research model and hypotheses for our research. The subsequent
sections present the design of the research study and the empirical results. We follow this with
a description of the research findings and a discussion of their theoretical and managerial im-
plications, concluding with limitations regarding the interpretations of our results and direc-

tions for future research.

2.2 Theoretical Background

2.2.1  Inter-organizational IT capabilities

Following the theoretical perspective of the resource-based view (RBV) in IS research, it is
argued that IT-related resources such as technological assets or human resources typically do
not meet the RBV-related criteria of heterogeneity and immobility (Nevo et al. 2007,
Santhanam and Hartono 2003; Wade and Hulland 2004). Competitors can easily replicate
investments in I'T resources by purchasing the same software and hardware, as they are widely
available on the market and mobile in nature (Powell and Dent-Micallef 1997). Therefore, the
core value of IT resources is derived from its synergistic combination with other I'T- and non-
IT-related resources rather than the IT investments themselves. The capability to apply such
IT resources efficiently and effectively is regarded as the key to competitive performance
(Mata et al. 1995; Wade and Hulland 2004). Following this perspective, an IT capability can
be defined as “the ability to mobilize and deploy IT-based resources in combination or

copresent with other resources and capabilities” (Bharadwaj 2000, p. 171).

According to Wade and Hulland (2004), IT capabilities can be classified into three types: (1)
inside-out capabilities are developed from inside the firm in response to requirements of the
market; (2) outside-in capabilities are externally oriented and focus on managing external
relationships and resources; and (3) spanning IT capabilities integrate inside-out and outside-
in IT capabilities by involving both an external and internal perspective. Since this three-
dimensional framework of IT capabilities is predominantly conceptualized at the firm level,
we customize the framework in the context of inter-organizational networks (Dong et al.

2009), identifying three IT capabilities within previous literature on inter-organizational IT
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capabilities (see Table B-21), including: (1) IT infrastructure integration, (2) information ca-
pabilities, and (3) IT-enabled coordination. Below we discuss their definition, fit within the

framework, and importance for inter-organizational networks.

IT infrastructure integration is defined as “the extent to which the IS applications of a focal
firm work as a functional whole in conjunction with the IS applications of its business part-
ners” (Saraf et al. 2007, p. 324). It requires internal technological skills and is developed from
inside the firm, thus representing an inside-out I'T capability (Dong et al. 2009). An integrated
IT infrastructure connects different databases and applications of network partners by estab-
lishing communication platforms and common data standards and is being regarded as the
“nerve system” of interfirm collaboration (Dong et al. 2009; Prasad et al. 2013). Accordingly,
IT infrastructure integration has been identified as an important capability in inter-
organizational relationships. For example, Rai et al. (2006) find that IS integration between

supply chain partners has a positive impact on higher-order supply chain capabilities.

Information capabilities refer to the abilities of a firm to exchange tactical and strategic in-
formation with network partners based on IS applications (Barua et al. 2004). Information
capabilities represent outside-in capabilities because they strengthen inter-organizational flow
of knowledge and aim to recognize valuable information from network partners (Roberts and
Grover 2012). Due to the critical importance of information sharing to inter-organizational
network functionality and subsequent reduction of uncertainty, its support through infor-
mation systems is being regarded as substantial inter-organizational IT capability (Wong et al.
2012). Consequently, beneficial outcomes resulting from information capabilities have en-
joyed much attention from research studies (e.g., Barua et al. 2004; Malhotra et al. 2005;
Wong et al. 2012).

IT-enabled coordination refers to the extent to which IT is used for planning and arranging the
interdependent activities in which network partners collectively engage (Nicolaou et al. 2011).
This includes, for example, interpretation support systems for effective decision-making
(Malhotra et al. 2005) and IS for collaborative planning (Wang et al. 2013). Such systems
provide the basis to manipulate, assimilate, and blend internal and external information of a
firm collaborating in an inter-organizational network, thus representing a spanning IT capabil-
ity (Roberts et al. 2012). IT-enabled coordination facilitates management of complex interde-
pendencies between networked organizations, and is recognized as important inter-

organizational IT capability (Im and Rai 2014; Nicolaou et al. 2011).
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Table B-21. Illustrative quantitative studies investigating the effect of inter-organizational IT capabili-
ties on performance outcomes

Study Inter-organizational IT Capabilities Impact on Statistical significance of
Inside-out Outside-in Spanning Performance relationships
Truman Interface Inte- Direct Interface Integration —Per-
(2000) gration formance Outcomes (x)
Baruaet  Systemsinte- Online Infor- Indirect Systems integration —©nline
al. (2004) gration mation Capabili- Information Capabilities (*) —
ties Digitization Level (*) —F¥i-
nancial performance (0)
Zhuand  Backend Inte- Direct Backend integration —E-
Kraemer  gration Business Value (¥)
(2005)
Raietal. IT infrastruc- Indirect IT infrastructure integration —
(2006) ture integra- Supply Chain Process Inte-
tion gration (*) —Firm Perfor-
mance (*)
Saraf et al. IS integration Indirect IS integration —Knowledge
(2007) sharing (*) —Performance (0)
IS integration —Process Cou-
pling (*) —Performance (o)
Donget  Backend inte- Partner support  Managerial skills Direct Backend integration —Supply
al. (2009) gration chain process performance
()
Partner support —Supply
chain process performance
()
Managerial skills —Supply
chain process performance
()
Nicolaou Information co-  Indirect Information coordination use
et al. ordination use, —'rust (*) —Performance (¥)
(2011) Information con- Information control use —
trol use Trust (negative*) —Perfor-
mance (*)
Wong et Information Direct Information Integration —
al. (2012) integration Business Performance in
SCM (*)
Chen et al. IT integration Indirect IT integration —Hospital-
(2013) supplier integration (*) —
Supply Chain Performance
()
Saldanha IT for infor- Direct IT for information partnering
et al. mation partner- —Performance (x)
(2013) ing
Wang et IT-enabled Plan- Direct and IT-Enabled Planning and
al. (2013) ning Indirect Control —Buyer’s Manufac-
and Control turing Goals Achievement
()
IT-Enabled Planning and
Control —8upplier’s Rela-
tion-Specific Business Pro-
cess Investments (*) —Buy-
er’s Manufacturing Goals
Achievement (*)
Im and Use of interpreta- Indirect Use of interpretation support
Rai (2014) tion support sys- systems —*OR contextual
tems ambidexterity (*) —Relation-
ship performance & quality
()
Wong et Inter- IT-enabled col-  Indirect Inter-organizational infor-
al. (2015) organizational laborative deci- mation integration —¥T-
information sion-making enabled collaborative deci-
integration sion-making (*) —€ustomer

service performance (*)

Note: (*) significant relationship, (x) insignificant relationship, (o) partially significant relationship (e.g., analy-
sis of different samples)
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However, research findings regarding the relationships between inter-organizational IT capa-
bilities and performance outcomes demonstrate inconsistencies. First, while some studies as-
sume direct impacts (e.g., Wong et al. 2012; Zhu and Kraemer 2005), other studies postulate
indirect relationships through intermediate factors (e.g., Rai et al. 2006; Wong et al. 2015).
Second, while most studies find either positive or positive mediated relationships between
inter-organizational IT capabilities and performance, some reveal insignificant relationships
(e.g., Saldanha et al. 2013; Saraf et al. 2007). Both inconsistencies result in limited under-
standing of how inter-organizational IT capabilities lead to value in inter-organizational net-
works, calling for deeper understanding of the mechanisms of IT-based value co-creation
through further research (Grover and Kohli 2012). Importantly, studies exploring IT capabili-
ties have indicated that higher-order capabilities such as supply chain integration (Rai et al.
2006) and contextual ambidexterity (Im and Rai 2014) can explain how these capabilities en-
hance performance. We argue that inter-organizational IT alignment as a higher-order capa-
bility can be a further explanatory factor in this value co-creation process and may help to

clarify prior inconsistencies in the literature.

2.2.2  Dynamic capabilities and inter-organizational IT alignment

Dynamic capability theory is an extension of the RBV and defines dynamic capabilities as
“the firm’s ability to integrate, build and reconfigure internal and external competences to
address rapidly changing environments” (Teece et al. 1997, p. 516). New opportunities and
threats from environmental changes must be scanned continuously, and organizational
resources and capabilities must be renewed accordingly in order to differentiate or remain
unique and difficult to imitate, thus helping to sustain competitive advantage (Eisenhardt and
Martin 2000; Teece 2007). Dynamic capability theory has been adapted by IS researchers to
investigate the mediating effect of IT capabilities on co-created value. For example,
sustainable commitment from top management (Prasad et al. 2012), learning capability (Wu
2006), and the use of IT to implement new business processes (Drnevich and Kriauciunas
2011) have been identified as dynamic capabilities that lead to performance benefits. In this
context, dynamic capabilities have also been conceptionalized as higher-order capabilities
shaped by lower-order IT capabilities (Liu et al. 2013). Although IT capabilities can generally
lead to business value, firms need to ensure that they will respond positively to environmental
changes when developing these capabilities in order to achieve and maintain a competitive

advantage through IT investments (Wade and Hulland 2004).
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IT alignment has been identified as a dynamic capability in existing literature (Chen et al.
2008; Leonard and Seddon 2012; Schwarz et al. 2010), described as “applying IT in an
appropriate and timely way and in harmony with business strategies, goals, and needs”
(Luftman and Brier 1999, p. 109). By facilitating efficient and effective use of information
systems, IT alignment can help firms to achieve competitive advantage and react quickly to
changes in the environment (Avison et al. 2004). Thus, IT alignment can be regarded as a
firm’s capability to align IT- and business-related resources to achieve competitive advantage
(Schwarz et al. 2010). The Strategic Alignment Model (SAM) by Henderson and
Venkatraman (1993) is a widely accepted and often cited model in IS research (Chan and
Reich 2007; Gerow et al. 2015) classifying information systems into four business and IT
components, i.e., business strategy, IT strategy, organizational infrastructure and processes,
and IS infrastructure and processes. Accordingly, IT alignment is defined as the fit between
two or more of these components to ensure that business and IT remain in harmony (Chan and
Reich 2007; Luftman and Brier 1999). The conceptualization of alignment as the fit between
these components is consistent with the dynamic capability view of alignment. Henderson and
Venkatraman (1993, p. 473) already emphasize that IT alignment as strategic fit is “not an
event but a process of continuous adaptation and change”. Since then, scholars have adopted
the view of IT alignment as a “moving target” (Avison et al. 2004) where organizations intend
to realize alignment through a continuous process of linking business and IT strategies, pro-
cesses, and infrastructures (Baker et al. 2011; Chen et al. 2008; Gerow et al. 2015). Therefore,
the entire process of alignment can be conceptualized as a dynamic capability that results in
an improved fit between business and IT (Chen et al. 2008; Luftman et al. 2017; Schwarz et
al. 2010).

Thus far, while some conceptual research on inter-organizational IT aligment exists (e.g.,
Katzy et al. 2016; Mandal et al. 2003; Zarvi¢ et al. 2012), the topic has received limited
overall attention. For example, Katzy et al. (2016) extend the Strategic Alignment Model to
inter-organizational networks through analyzing a European automotive network.
Furthermore, IT alignment has been subject to investigations in the context of supply chains
(e.g., Sanders 2005; Seggie et al. 2006; Wu et al. 2006). For example, Wu et al. (2006) show
that I'T alignment across the supply chain leads to advanced supply chain capabilities which in
turn enhance market and financial performance. However, dominant firms in the supply chain

can impose strategies and information systems on the other companies, differentiating the
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context from inter-organizational networks (Katzy et al. 2016). Moreover, these studies do not

examine the role of IT alignment with regard to other inter-organizational IT capabilities.

Inter-organizational IT alignment involves multiple firms, leading to additional alignment
levels and interdependencies due to heterogeneity of structures, processes, systems, and even
alignment capabilities within the member organizations (Coltman et al. 2015; Zarvi¢ et al.
2012). Moreover, issues about accountabilities, resource allocations, and interoperability of
systems require collaboration between independent firms and therefore different actions to
achieve alignment (Katzy et al. 2016; Provan and Kenis 2007). Drawing from the
conceptualization of IT alignment in inter-organizational networks by Katzy et al. (2016), we
analyze network-level alignment between business and IT infrastructures and processes.
While the IT component encompasses IT architectures and applications for networked firms
(e.g., common IT platforms, cloud applications, and inter-organizational systems) and
supportive processes (e.g., customer service or scheduling), the business component
comprises inter-organizational business processes and structures such customer order or
network management processes (Gerow et al. 2016; Katzy et al. 2016; Riemer and Klein
2006). Our conceptualization therefore corresponds with the perspective of “functional inte-
gration” of SAM (Henderson and Venkatraman 1993), which has also been labeled “internal”
(Chan and Reich 2007), “operational” (Gerow et al. 2015) or “process-level” (Queiroz 2017)
alignment, and has further been examined as a firm-level performance factor. The concept of
inter-organizational alignment should be distinguished from integration or “accordance”
(Katzy et al. 2016), which refers to the correspondence of infrastructures and processes of

network members with network-level systems and infrastructures.

The conceptualization of IT alignment as the fit between inter-organizational business and IT
infrastructures is suited for the context of our study for several key reasons: First, we view
alignment as a capability and aim to further investigate its role in the value co-creation
process with other inter-organizational IT capabilities. We therefore argue that utilizing a
tangible fit-related conceptualization of alignment is more consistent with our theory than
intangible alignment concepts, such as social alignment (Gerow et al. 2016; Wagner et al.
2014). Second, in contrast to single firms or market relationships, inter-organizational
networks lack hierarchy and control, which often leads to informal, emergent, and implicit
strategies (Sturm et al. 2004). In addition to resulting difficulties in conceptualization and
measurement, strategic alignment in inter-organizational networks may not always exist or

serve as a desirable or effective solution (Katzy et al. 2016). Lastly, as changes in IT first im-
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pact business at the process level (Ray et al. 2005; Tallon 2007), we argue that analyzing
alignment at the infrastructure and process level best reflects the dynamic capability to re-

spond to environmental changes.

2.3 Research Model

Research framework

Lower-order Higher-order

capabilities dynamic capability
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Research model
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H5a: IT infrastructure integration = Inter-organizational IT alignment = Relationship Performance
H5b: Information capabilities - Inter-organizational IT alignment - Relationship Performance
H5c: IT-enabled coordination = Inter-organizational IT alignment - Relationship Performance
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Figure B-5. Research framework and research model

We seek to understand the role of inter-organizational IT alignment in co-creating value. To
answer our research question, we present the framework and research model of our study in
Figure B-5, drawing on dynamic capability theory and distinction between higher- and lower-
order capabilities in IS research (Rai et al. 2006). First, we interpret inter-organizational IT
alignment as a dynamic capability and therefore as an immediate source of relationship
performance. Second, this study conceptualizes IT infrastructure integration, information ca-
pabilities, and IT-enabled coordination as lower-order capabilities that can be leveraged to
develop the higher-order capability of inter-organizational IT alignment, in turn leading di-
rectly to relationship performance. According to the distinction between higher- and lower-
order capabilities, the higher the order of capabilities, the more direct the impact on
performance outcomes (Pavlou and El Sawy 2006; Rai et al. 2006). Following this logic, we
propose IT infrastructure integration, information capabilities, and IT-enabled coordination as

the basis for inter-organizational IT alignment, being farther away from relationship
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performance. Therefore, we hypothesize that inter-organizational IT alignment mediates the
relationships between the lower-order capabilities and relationship performance. We focus on
the role of inter-organizational IT alignment in co-creating value and propose a hierarchy of
lower- and higher-order capabilities. Therefore, direct effects between the lower-order

capabilities and with relationship performance are not specified.

2.3.1 Inter-organizational IT alignment as a source of relationship performance

In our research model, we identify relationship performance as the outcome variable. Re-
search on IT business value assesses IT impacts at the specific domain of interest where im-
mediate effects are expected (Klein and Rai 2009; Ray et al. 2005). In the context of our
study, we aim to examine superior benefits resulting from collaboration in inter-
organizational networks. Considering that relationship performance measures the benefits
realized by each network partner that are attributable to cooperating in the network relation-
ship, we integrate it in our research model as appropriate outcome variable (Klein and Rai
2009). Consistent with previous research, we consider both tangible economic outcomes, i.e.,
reduced operational costs, increased revenue, and productivity, as well as intangible dimen-
sions, i.e., increased flexibility, improved launch of new products and services, and better

service quality (Im and Rai 2014; Klein and Rai 2009).

In accordance with research on intra-organizational IT alignment, we interpret inter-
organizational IT alignment as a dynamic capability leading to superior performance out-
comes for network partners. Although inter-organizational IT resources, such as collaborative
platforms or supply chain systems, can be beneficial for network partners (Chi and Holsapple
2005; Sambamurthy et al. 2003), these IT resources are widely available on the market and
can easily be replicated by competitors (Barua et al. 2004; Mata et al. 1995). To achieve and
maintain a competitive advantage, partners in inter-organizational networks must align their
IT resources with business infrastructures and processes in response to environmental chang-
es. Inter-organizational IT alignment is the dynamic capability to ensure a fit between inter-
organizational IT and business infrastructures and processes, resulting in increased
effectiveness and efficient use of collaborative IT resources. This strengthens the financial
position of network partners while reducing its operational costs (Sanders 2005). Moreover,
such a capability is unique to the network and therefore difficult for competitors to imitate,
thus strengthening the competitive and market position of network partners (Dyer and Singh
1998; Sambamurthy et al. 2003). These arguments are supported by studies that have empha-

sized the important role of IT alignment in inter-organizational networks (e.g., Katzy et al.
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2016; Zarvi¢ et al. 2012) and revealed its performance-enhancing impact in supply chains
chains (e.g., Sanders 2005; Seggie et al. 2006; Wu et al. 2006). Therefore, we propose the
following hypothesis:

Hypothesis 1 (H;): Inter-organizational IT alignment positively impacts relationship perfor-

mance.

2.3.2  Antecedents of inter-organizational IT alignment

Based on the distinction between lower- and higher-order capabilities, we specify IT infra-
structure integration, information capabilities, and IT-enabled coordination as antecedents of

inter-organizational IT alignment. Individual hypotheses are developed in the following.

2.3.2.1  IT infrastructure integration

An integrated IT infrastructure acts as an enabler for inter-organizational IT alignment (Katzy
et al. 2016). Only when a certain degree of IT integration between network partners exists can
inter-organizational systems (IOS) be integrated into inter-organizational processes and
infrastructures (Dong et al. 2009; Saraf et al. 2007). For example, adaptations in supply chain
processes, such as inventory stock levels, transportation routes, and production plans, are
facilitated by smooth information flows and seamless data access through integrated
information systems (Bharadwaj et al. 2007). This integration of IS into inter-organizational
processes and structures enables the development of higher-order capabilities (Rai et al.
2006), such as IT alignment. Furthermore, IT integration can be seen as a relation-specific
investment (Chen et al. 2013), which increases the willingness of network partners to engage
in further value-adding initiatives (Saraf et al. 2007), such as IT alignment. This applies par-
ticularly to IT integration because it is customized and specific to the network (Saraf et al.
2007). IT infrastructure integration has been thorouhgly researched as an important
antecedent to inter-organizational higher-order capabilities, such as supply chain capabilities
(Rajaguru and Matanda 2013) and supply chain integration (Chen et al. 2013; Rai et al. 2006).
This might indicate that IT infrastructure integration also has a positive impact on the higher-
order capability of inter-organizational IT alignment. We, therefore, propose our second

hypothesis below:

Hypothesis 2 (H;): IT infrastructure integration positively impacts IT inter-organizational IT

alignment.
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2.3.2.2  Information capabilities

To successfully align inter-organizational processes and information systems, network part-
ners require knowledge about each other’s processes and IT systems and their inter-
dependencies (Zarvic et al. 2011). IT-enabled exchange of information provides the resources
for facilitating the transfer of higher value—adding and rich information sharing (Malhotra et
al. 2005). The increased level and higher quality of information exchange provide inter-
organizational networks with the conditions needed for developing higher-order capabilities
(Malhotra et al. 2005), including inter-organizational IT alignment. Therefore, network mem-
bers can more efficiently refine and synchronize processes and structures (Im and Rai 2008)
and improve resource allocations (Klein and Rai 2009) in order to achieve inter-
organizational IT alignment. Furthermore, information capabilities increase transparency be-
tween network partners, thus reducing uncertainty and opportunistic behavior (Chi and
Holsapple 2005) while enhancing the willingness to develop joint capabilities like inter-
organizational IT alignment. These arguments are supported by various studies that
investigate the effect of information capabilities on higher-order inter-organizational factors,
such as the digitization level (Barua et al. 2004) and supply chain flexibility (Wang et al.
2015). Taking these findings into account, it can be argued that information capabilities also
facilitate the inter-organizational capability of IT alignment. We therefore propose a third

hypothesis:

Hypothesis 3 (H3z): Information capabilities positively impact inter-organizational IT align-

ment.

2.3.2.3 IT-enabled coordination

Coordination has been recognized as critical in the context of inter-organizational networks
(Provan and Kenis 2007). IT-enabled coordination between network partners is carried out by
identifying, processing, and analyzing huge amounts of data, leading to improved planning
and decision-making (Im and Rai 2014; Wang et al. 2013). Thereby, IT-enabled coordination
contributes to developing an effective and efficient use for common resources in an inter-
organizational network, finding synergies between network partners, and solving complex
problems (Provan and Kenis 2007; Wang et al. 2013). Effective and efficient decisions ensure
that network partners invest in the appropriate information systems and infrastructures to
support inter-organizational processes and structures (Hadaya and Cassivi 2012). Moreover,

when managing inter-organizational resources and activities, opportunistic behavior can occur
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because of conflicts and distrust between network partners. In this context, self-enforcing
safeguards serve as cost-effective and practical preventative means (Chi and Holsapple 2005;
Dyer and Singh 1998). The capability of IT-enabled coordination can be regarded as safe-
guard, leading to less opportunistic behavior of partners in inter-organizational networks
(Grover and Kohli 2012; Wang et al. 2013). In addition to the resulting shared responsibility
and accountability, this enhances the willingness and motivation of network partners to en-
gage in value-adding initiatives (Dyer and Singh 1998; Prasad et al. 2013), such as IT align-

ment. Therefore, we propose the fourth hypothesis:

Hypothesis 4 (Hy): IT-enabled coordination positively impacts inter-organizational IT align-

ment.

2.3.3  The mediating role of inter-organizational IT alignment

We now propose that, moreover, the relationship between inter-organizational IT capabilities
and relationship performance is mediated by inter-organizational IT alignment. Although
some previous studies found a direct impact of IT infrastructure integration (e.g., Dong et al.
2009), information capabilities (e.g., Wong et al. 2012), and IT-enabled coordination (e.g.,
Wang et al. 2013), we argue that a performance generating effect results from encouraging the

alignment of inter-organizational business and I'T components.

In particular, simply putting in place an integrated IT infrastructure may not be necessarily
beneficial for network partners (Bharadwaj et al. 2007). For example, a tightly integrated
system with a high level of standardization and common data standards could potentially
benefit networks like logistic networks with clearly defined business processes and member
roles but may not be appropriate in relationships with loosely coupled members. Such an
integrated system would hinder and disrupt the operational processes in the network, which
would reflect a misalignment. In contrast, a more loosely coupled infrastructure that
technically integrates the network partners, by for instance integrating commodity modules,
would be appropriate in this context (Katzy et al. 2016). Therefore, we argue that in order to
generate value, network members must ensure the fit of integrated IT to network

infrastructure and processes, describing a mediation hypothesis:

Hypothesis Sa (Hs,): Inter-organizational IT alignment mediates the relationship between IT

infrastructure integration and relationship performance.

Electronically shared information per se does not offer much value (Kim et al. 2006). Instead,

information capabilities unfold their full value when shared information between network
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members is actually exploited in common business processes (Malhotra et al. 2005). For ex-
ample, improved information flow enabled by IT can be embedded in optimized supply chain
processes to reduce the bullwhip effect (Lee et al. 2014). Accordingly, superior performance
outcomes for inter-organizational networks such as lower operation costs and improved ser-
viced quality are ultimately realized when shared information is used to refine and optimize
inter-organizational business processes. Inter-organizational IT alignment ensures that IT sys-
tems for information sharing are appropriate regarding their support of networked business
processes and infrastructures, and therefore facilitates network-wide sharing of information
that is needed and used for common business processes and activities. We therefore propose a

fifth hypothesis:

Hypothesis 5b (Hsp): Inter-organizational IT alignment mediates the relationship between

information capabilities and relationship performance.

Although IT-enabled coordination can lead to improved planning and decision-making in in-
ter-organizational networks, members of the network may still be unable to fully benefit from
IT-enabled coordination when the coordination mechanisms are not performed correctly
(Wang et al. 2013). Any plans developed or decisions made through the application of IS
must finally be implemented and well-aligned with inter-organizational business processes
and activities (Wang et al. 2013). Moreover, to achieve superior performance, the quality of
coordination mechanisms must be evaluated and ensured (Wu et al. 2015). Hence, we argue
that IT-enabled coordination does not directly impact relationship performance without first
enabling network partners to successfully align their IT and business infrastructures and pro-

cesses. We therefore propose a final hypothesis:

Hypothesis Sc¢ (Hsc): Inter-organizational IT alignment mediates the relationship between IT-

enabled coordination and relationship performance.

234 Controls

In order to improve methodological rigor, we specified several control variables for inter-
organizational IT alignment and relational value, including firm size, industry, IT investment,
area of cooperation, network duration, network size, and environmental turbulence. The
selection of these control variables was reasoned through the following process: First, it has
been empirically shown that IT usage can differ greatly between firms of different sizes,
industries, areas of cooperation, and network sizes and might, thereby, influence alignment

necessity and performance gains through IT (Das and Teng 2000; Gerow et al. 2014; Hitt et
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al. 2002). Second, there is evidence supporting the influence of network size on governance
effectiveness (Provan and Kenis 2007) and communication structure (Schilling and Phelps
2007). Third, the degree of environmental turbulence can determine both the possibility and
necessity of alignment (Tallon and Pinsonneault 2011). Through the lens of IT alignment as a
dynamic capability, environmental turbulence also points to the ability of permanent
realignment with changing conditions. Thus, we also use these variables as controls for
alignment and performance gains. Moreover, environmental turbulence is added as a

moderator between inter-organizational I'T alignment and relationship performance.

24 Research Design

A cross-sectional survey was conducted on 241 organizations across Germany, collecting
regional network collaboration data across inter-organizational networks with standardized
questionnaires. We chose organizations within regional networks as the unit of analysis. To
be specific, the research design examines the capability of a single organization to align IT
resources with relationships to other organizations in the same regional network cluster. Re-
gional networks are defined as a set of organizations that collaborate for common goals. The-
se networks are characterized by their local proximity and common social milieu in terms of a
similar understanding of cooperation, communication, and conflict resolution (Sydow and
Duschek 2011). The nature of collaboration lies in an extensive exchange of not only tangible
assets, but also intangible assets such as information and knowledge. Typical objectives for
networks lie in common product development activities (e.g., in optical industry clusters),
common marketing activities (e.g., broker networks), or industry networks for resource
sharing (e.g., industrial symbiosis). Collaborations in regional clusters often involve different
forms of cooperation. For example, in an optical laser network, each organization provides a
specialized resource to the network, such as lenses, transformers, or microelectronics. The

area of cooperation for such a network lies in research/development, production, and sales.

Regional networks are particularly suitable for two reasons. First, this network type is often
based on long-term reoccurring collaborations and personal, high-trust relationships (Provan
and Kenis 2007). Stability of relationships allows for development and maintenance of ad-
vanced and joint IT resources and capabilities. Networked organizations such as optical laser
clusters rely on a variety of integrated IT solutions for their research, development, and opera-
tions activities. Typical IT in this area include shared databases (e.g., shared patent databases,

continual improvement or innovation databases), integrated collaborative software for the
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exchange of semi-structured data (e.g., calendar and scheduling systems, controlled- access
wikis, or secure file sharing for product development), or integrated process solution (e.g.,
CAD systems for product design, workflow systems for test management, or quality man-
agement). Second, regional networks can have many different forms and characteristics in
terms of, for example, their industry and governance forms (Provan and Kenis 2007). This
variation allows for better generalizability of the empirical findings. In contrast to other types
of networks that are more hierarchically and strategically oriented, decision-making in re-
gional networks has a stronger emphasis on negotiation (Sydow and Duschek 2011). Aligning
business and IT in this context is more complex and different from the firm-level (Katzy et al.
2016). Both aspects show us that organizations in regional networks represent an appropriate

sampling frame for this study.

24.1 Measures

The survey instrument was developed based on a comprehensive review of appropriate meas-
urement scales for each theoretical construct. All scales were adapted from prior literature,
and the items were selected based on their consistency with the construct definition in this
research, measurement quality, and application in other studies. To adjust the scales to the
research context of this investigation, the items have been carefully reworded. The latent
measurement scales, including construct definitions, items, and sources are summarized in the

Appendix (see Table B-26).

Relationship performance is measured on a 5-item reflective scale as implemented in Klein
and Rai (2009) and Im and Rai (2014). For inter-organizational IT alignment, a reflective
scale from Gerow et al. (2015) was revised, resulting in 6 items that are consistent with the
definition inter-organizational IT alignment in this investigation. Accordingly, the items re-
flect the dynamic capability of inter-organizational IT alignment which results in an improved
fit between inter-organizational IT and business infrastructures and processes (Gerow et al.
2015). IT infrastructure integration was adapted from Saraf et al. (2007) and covers a reflec-
tive 5-item scale, while information capabilities was measured with a 5-item scale adapted
from Wong et al. (2012), and IT-enabled coordination by a 5-item scale by Nicolaou et al.
(2011).

Aside from environmental turbulence, all controls were measured by a single item scale.
Environmental turbulence was adapted from Wang et al. (2012) with a 4-item scale. On an

ordinal scale, firm size is measured with yearly revenue, IT investment as a ratio of IT
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investments and revenue, average network duration in years, and network size in terms of
number of relations to organizations within the same network. The industry is a single-answer
scale with 6-categories which are coded as dummy, while area of cooperation is a categorial
multi-answer scale of 8 categories and also coded as dummy. Categories are according to the

overview in Table B-22.

2.4.2  Sampling frame and data collection

The sampling frame in this investigation was provided by Cluster Observatory6, an online
database for regional network clusters in Europe, consisting of a variety of regional network
types such as research networks, supply chains, and engineering networks. A list of organiza-
tions from German clusters was obtained from this database, and email invitations were sent
out targeting the person in the organization that is most knowledgeable regarding to network

cooperation with the respective cluster.

A web-based survey questionnaire was developed for this investigation, with measurement
scales translated to German by the authors. The personalized emails asked the managers to
refer their answers in the questionnaire to the network that emerged from the specific cluster
as stated on Cluster Observatory. In cases of several networks, participants were asked to base
their answers in the questionnaire on the network formation with which they are most famil-
iar. Moreover, participants were given a brief description of examples of network instances
within a typical cluster. Participants were asked to answer all questions through the lens of a
single organizational entity where they might be employed. All IT alignment measures were
supplemented with explanations and various examples of inter-organizational processes and
systems. Structure, clarity, ambiguity, and completeness of the questionnaire were reviewed
by three academic researchers and five field experts. The pretests resulted in minor wording
alterations to improve clarity and modifications of the layout. One follow-up email was sent

to encourage response.

2.4.3  Descriptive statistics and data screening

The sampling method above resulted in an effective sample frame size of 2,830 firms, of
which 251 surveys were completed. Ten questionnaires were discarded due to quality criteria
such as missing values, the implausibility of demographics, or network characteristic answers,

reducing the sample size to 241 firms.

6 http://www.clusterobservatory.eu/.
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Table B-22. Sample characteristics

Firm characteristics Network characteristics Respondent characteristics
Firm size Area of cooperation Position
Small, up to 49 employ- Research and development 62 % Managing director /
ees 54 % (52 %) Marketing 30 % CEO 39 %
Medium, 50-249 em- 22 % (20 %)+ Sales . 20 % Line manager 22 %
ployees Operations 20 % IT manager / CIO 10 %
Large, at least 250 em- 24 % (28 %)+ Service 19 % Other 9 %
ployees Procurement 13 %

Logistics 10 % Job experience
Industry Other 14 % Up to 5 years 6 %
Manufacturing 36 % (39 %)* Network duration Between 6 and 10 years 15 %
Professior}al, SCiC.IlFi'fiC, 24 % (27 %y Up to 5 years 36 % Between 11 and 20 years 31 %
and technical activities Between 6 and 10 years 32 % Between 21 and 30 years 30 %
Information and com- Between 11 and 15 years 17 % More than 30 years 18 %

S 18 % (16 %)*

munication More than 15 years 15 %
Wholesale, retail trade, Age
and logistics 6% (6 %) Network size Up to 30 years 4 %
Fin.ar'1c'ial and insurance 3% (2 %) Up to 5 members 42 % Between 31 and 40 years 15 %
activities Between 6 and 10 members 30 % Between 41 and 50 years 24 %
Other 13 % (10 %)* Between 11 and 50 members 18 % Between 51 and 60 years 40 %

More than 50 members 10 % Above 60 years 17 %

Note: * Numbers in brackets are estimated characteristics from the population;
Area of cooperation was captured as a multiple-answer question, all other variables as single-answer question

Overall return rates of around 10 percent are typical for email-based surveys in supply chain
and network research (Chen et al. 2013; Im and Rai 2008). However, low response rates bear
the risk of non-response bias, i.e., the answers of respondents differing from the potential an-
swers of those who did not answer. To test for non-response bias, we followed two common
procedures. First, we analyzed differences between early and late respondents. It is argued
that late respondents are similar to those who did not respond (Armstrong and Overton 1977).
A t-test revealed no significant differences (p > .05) between early and late respondents for
any measure. Second, we aimed at comparing firm characteristics of the survey sample and
the database. To accomplish this, we took another random sample (n =250) from our data-
base and collected information on firm size and industry (see Table B-22). A chi-squared test
on homogeneity revealed no significant differences for both firm size (chi-squared = 1.29, p >
.05) and industry (chi-squared = 2.55, p > .05). We conclude that non-response bias does not

appear to be an issue in this investigation.

To counteract biases caused by data collection by a single informant, we employed different
procedural remedies for common method variance (Podsakoff et al. 2012). Procedural reme-
dies included a cover story with detailed descriptions and examples as well as the usage of

well-developed scales, which both decrease bias through ambiguous questions. Respondents
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were further motivated to respond accurately by saying that their opinion is valued and telling
them that there are no wrong answers, which have been shown to decrease social desirability
bias. We underlined the benefit for the responding organization by giving them the opportuni-
ty to receive a full analysis and report, as promising feedback has been shown to motivate
participants to respond more accurately. We allowed for scale types and anchor label variation
in the questionnaire to decrease motivation to respond stylistically. Furthermore, we em-
ployed the comprehensive CFA marker technique in order to detect a common post hoc meth-
od bias (Williams et al. 2010). We chose a shortened version of individual’s Willingness to
Learn as the theoretically unrelated marker variable (Schwarz et al. 2017). The 5-point Likert
measure comprised two items (“I enjoy learning new things” and “Continuous learning is im-
portant to me”’). Based on the results of a CFA which included the full research model (except
for dummy control variables due to estimation issues), we computed a Baseline (chi-squared
= 1077.9, df = 521) and a Method-C model (chi-squared = 1076.2, df = 520). Following this
method, we conducted a chi-squared difference test on the model fit values (chi-squared =
1.7, df = 1). The results indicate no support for the hypothesis that a restricted model with a
fixed correlated marker variable (Method-C model) better fits the data than a model with the

marker variable assumed to be orthogonal to the model (Baseline model).

Finally, we also tested if individual characteristics of the respondents potentially bias estima-
tions by conducting a series of t-tests for position, age, job experience, and I'T competence on
the items of the research variables. I'T competence was measured by splitting the sample in IT
and non-IT positions. We find no significant differences. In summary, we conclude that
common method bias and respondents’ individual characteristics are not a major concern for

the validity of our results.

2.5  Data Analysis and Results

To ensure the fit between empirical data and the research model, the quality of the measure-
ment model was first assessed for validity and reliability of the latent variables, followed by
estimation and analysis of the structural models. Mediation analysis was subsequently con-
ducted to examine the extent to which inter-organizational IT alignment mediates the impact

of the lower-order capabilities on relationship performance.

For our statistical analysis, we applied a structural equation approach. Due to the exploratory
nature of theory development in the field of inter-organizational IT alignment, we selected a

prediction oriented method for the primary analysis. In line with this argumentation, we de-
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cided for partial least squares method (PLS) over covariance-based approaches and focused
on maximizing the explanatory power rather than evaluating an overall model fit (Gefen et al.
2011; Ringle et al. 2012). Our analysis was primarily supported using the software SmartPLS
2.0.M3 (Ringle et al. 2005), with IBM SPSS Statistics 21 and SPSS Amos 21 employed for

tests that are unavailable in the SmartPLS packages.

2.5.1 Measurement model assessment

To evaluate the robustness of our scales, we performed an exploratory factor analysis of all
latent constructs as a first step. The results generally confirm the structure of the measurement
model. Two items of the control variable environmental turbulence were dropped due to low
factor loading (< .5). All other items highly load on their respective dimension. No
concerning cross-loadings were detected. Detailed results along with their descriptive

statistics, can be found in the Appendix (see Table B-27).

Table B-23. Construct means, standard deviations, and inter-construct correlations

Latent variable Mean SD FL CR AVE 1 2 3 4 5 6
1. Relationship performance 2.238 1.050 .750-.910 .933 737 .858

2. Inter-organizational IT alignment 3.115 1.004 .712-.857 911 .673 .449 .820

3. IT infrastructure integration 3.746 1.556 .838-.927 952 769 .542 455 .877

4. Information capabilities 2.654 1.110 .873-.920 .948 .785 368 .532 .469 .886

5. IT-enabled coordination 2735 1.027 .775-.892 930 .690 470 .362 .489 .492 .831

6. Environmental turbulence 4.095 1.658 .962-.964 963 928 .174 .192 .205 .226 .234 .963

Note: Inter-organizational IT alignment and environmental turbulence were measured using a Likert scale
ranging from 1-7, all other constructs range from 1-5; SD = Standard deviation; FL = Factor loading; CR =
Composite reliability; Diagonal elements are the square root of AVE calculated for each construct, and off-
diagonal elements are the correlations between the constructs.

We used PLS model estimations (model specification according to Model 2 in Table B-24) to
further test for convergent and discriminant validity of the measurement model. In line with
the original construct specification, all latent constructs were modeled as reflective. Conver-
gent validity refers to whether items measuring a construct correspond with one another. We
evaluated each latent variable for convergent validity using three measures: individual item
reliability, composite construct reliability (CR), and average variance extracted (AVE). The
results are shown in Table B-23. All items significantly load on their respective construct
above the threshold of .7 (Hulland 1999). Furthermore, all CRs lie above the acceptable limit
of .70 (Bagozzi and Yi 1988), and each AVE also exceeds the lower bound of .50 (Bagozzi
and Yi 1988). Discriminant validity refers to whether theoretically distinct concepts are em-
pirically distinct from one another, which was assessed using the criterion of Fornell and

Larcker (1981). As the AVE for each construct is greater than the variance shared with other
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constructs as shown by the square root AVEs on the diagonal in Table B-23, discriminant
validity can be confirmed. Our analyses suggest that our measurement model is both accepta-

ble and reliable.

2.5.2  Structural model analyzes

After estimating the measurement model, we computed eight PLS estimations. Model 1
serves as a baseline that predicts the dependent variables solely using controls. A full model
such as Model 2 is specified according to the hypotheses H1 — H4 (see Table B-24). It pre-
dicts inter-organizational IT alignment by IT infrastructure integration, information capabili-
ties, and IT-enabled coordination, including all controls. The six estimations for Model 3a, b,

c and Model 4a, b, c are intended to test the mediation hypotheses H5a, b, ¢ (see Table B-24).

Unlike other covariance-based SEM techniques, PLS does not provide global validation indi-
ces per se. Instead, the structural model is usually assessed according to the amount of vari-
ance explained in the endogenous constructs (Hulland 1999). The results reveal that the full
model explains a substantial amount of variance in both inter-organizational IT alignment (R2
= .440) and relationship performance (R? = .315). Moreover, a comparison of Model 1 and
Model 2 indicates that the proposed structure of the full model significantly improves expla-
nation of the dependent variables than the baseline model. We also estimated the Stone-
Geisser Q2 coefficient using the blindfolding procedure for Model 2. All Q? values lie clearly
above the threshold of 0, indicating the model’s overall predictive relevance (Chin 1998). To
evaluate the significance of the paths in the structural models, we applied the bootstrapping

resampling procedure (with 1,000 samples).

The results of Model 2 further indicate support for HI, implying a significant influence of
inter-organizational IT alignment on relationship performance (b =.511, p<.01). We find
significant path coefficients for intergrated IT infrastructure (b = .336, p < 0.1), information
capabilities (b=.179, p<.01) and IT-enabled coordination (b =.205, p <.0l), providing
empirical support for H2, H3 and H4.

For the control variables, we find significant effects for environmental turbulence (b =.182,
p <.05), network size (b=.157, p<.05) and IT investment (b=.182, p<.0l) on inter-
organizational IT alignment, and for environmental turbulence on relationship performance
(b=.197, p <.01) in the baseline model. In the full model, the only path which remains sig-

nificant is the effect of IT investment on inter-organizational IT alignment (b = .118, p < .05).
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Table B-24. Results of PLS-based regression for baseline and full model

Model 1: baseline Model 2: full model
(controls only) (controls + fully mediated
model)
Dependent variable Inter- Relationship Inter- Relationship
organizational  performance organizational performance
IT alignment IT alignment
Independent variables
Inter-organizational IT alignment ST
IT infrastructure integration 336%*
Information capabilities A79%%
IT-enabled coordination 205%%*
Controls
Environmental turbulence .182% 197 .057 .165
Environmental turbulence x inter-org. IT -.092
alignment
Network size A57* 101 .087 .032
Network duration .029 116 -.001 A11
Area of cooperation dummy variables:
Research and development -.079 -.052 -.044 -.013
Marketing .076 .030 .077 -.004
Sales .031 .041 .023 .027
Operations .045 -.043 .033 -.065
Service .000 .095 -.055 .095
Procurement -.079 -.106 -.031 -.070
Logistics .085 .092 .061 .054
Revenue .023 .025 .023 .014
IT investment 182%* .036 118* -.045
Industry dummy variables:
Manufacturing .101 -.045 .087 -.092
Professional, scientific, and technical ac- .079 .054 .076 .020
tivities
Information and communication .026 .028 .015 .015
Wholesale, retail trade, and logistics 104 -.057 054 -.107
Financial and insurance activities .001 .021 .023 .020
R? 152 139 440 315
A R2 for inter-organizational IT alignment 288%*
A R2 for relationship performance 176%*

Note: Numbers indicate path coefficients; bold numbers are R2 squared values; *p < .05; **p < .01, signifi-
cance of path coefficients is computed with bootstrapping resampling procedure; significance of ZR2 values is
computed with pseudo F-statistics.

2.5.3  Mediation analysis

The analysis of the direct path coefficients in the full model reveals the significant direct in-
fluence of IT infrastructure integration, information capabilities, and IT-enabled coordination
on inter-organizational IT alignment and its influence, in turn, on relationship performance.
This provides first evidence of the distinction between lower- and higher-order capabilities.

However, in H5a, b, ¢ we proposed that relationship performance is derived from inter-
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organizational IT alignment, and that the effect of lower-order capabilities on relationship
performance can be explained through inter-organizational alignment. To better understand
this mechanism, we separately tested these effects using mediation analysis techniques (Baron

and Kenny 1986; Shrout and Bolger 2002).

In PLS-based mediation analysis, high mediator reliability is a precondition. When indirect
effects are included in the structural model, variance-based estimations may lead to overesti-
mated direct effects. However, unstable estimations can be avoided if the mediator is meas-
ured almost perfectly (Henseler 2012). Since IT alignment shows high construct reliability
scores that are above the typical thresholds (individual item reliability > .7 and CR > .9), we

argue that this is not a concern for our mediation analysis.

In mediation analysis (Baron and Kenny 1986), the first step is to test the significance of the
direct effect of the causal variable (i.e., each lower order capability) on the outcome variable
(i.e., relationship performance) without including the mediator (i.e., the higher-order capabil-
ity inter-organizational IT alignment). Direct effects were tested in Model 3a, b, ¢, resulting in
significant direct effects for all three lower-order capabilities. The second and third prerequi-
sites for mediation include a significant effect of the causal variable on the mediator and a
significant effect of the mediator on the outcome variable. We therefore created correspond-
ing estimations for each lower-order capability in Model 4a, b, c. The models follow the spec-
ification of the full model (Model 2) but include an additional direct path from the causal var-
iable to the outcome variable. The results reveal both a significant effect of all lower-order
capabilities on inter-organizational IT-alignment, as well as a significant effect of inter-
organizational IT-alignment on relationship performance. We further tested the significance
of the indirect effects and used bootstrapping results from Model 4a, b, c estimations
(Preacher and Hayes 2004). The results reveal significant indirect effects for all three lower-
order capabilities. Accordingly, we find support for H5a, b, ¢ in our data, indicating that all

three lower-order capabilities are mediated by inter-organizational IT alignment.

In the last step, we want to determine the size of the mediating effect. We calculated the vari-
ance accounted for (VAF), which is the ratio between the indirect and total effects. A VAF
above .20 indicates partial mediation while values above .80 imply full mediation (Shrout and
Bolger 2002). As depicted in Table B-25, the estimation results of Model 3a, b, ¢ and Model
4a, b, c commonly suggest that IT infrastructure integration, information capabilities, and IT-

enabled coordination are partially mediated by inter-organizational IT alignment.

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Study #4: The Role of Inter-Organizational IT Alignment for Co-Creating Value 127

Table B-25. Mediation analysis of inter-organizational IT alignment

Lower-order Model 3a, b, ¢ Model 4a, b, ¢ VAF
capability (controls + IV + DV) (controls + IV + M + DV)
IV - DV R2 ' IV-M M->DV IV->M-DV IV-DV R2
(indirect path)  (direct path)

a. IT infrastructure

: : ATTE 331 | 347 437 1527 323%% 398 320
1ntegration
b. Information 3515 240 | 166%F  482%x 0807 176%% 353 313
capabilities
¢. IT-enabled 484 329 | 200%F  454%x 09175 347%% 415 208
coordination

1V = Independent variable (respective lower-order capability); M = Mediator (i.e., inter-organizational IT
alignment); DV = Dependent variable (i.e., relationship performance); VAF = Variance accounted for; * p <
.05, ¥ p < .01

2.6 Discussion

2.6.1  Summary of findings

The results provide empirical support for the general concept of IT alignment as a dynamic
capability in inter-organizational networks. According to the dynamic capability theory, IT
investments lead to increased business value when firms develop capabilities to adapt their
resources and strategies to environmental changes. This study suggests that inter-
organizational IT alignment is one such capability; ensuring the fit between IT and business
and the appropriate use of IT. Consequently, it is an important source of relationship perfor-
mance, which was empirically demonstrated by a significant effect in our research model. The
results mirror findings from other studies which reveal a relationship between IT alignment
and business value in single firms (Gerow et al. 2014) and supply chains (Kim et al. 2013;
Sanders 2005; Wu et al. 2006). Consequently, IT alignment also plays a critical role in inter-
organizational networks resulting in reduced operational costs, increased revenue, productivi-

ty, flexibility, improved launch of new products and services, and better service quality.

Furthermore, we hypothesized three antecedents of inter-organizational IT alignment in our
research model, i.e., IT infrastructure integration, information capabilities, and IT-enabled
coordination, finding clear evidence for all three. Our data supports the role of IT infrastruc-
ture integration as the first antecedent and backbone (Prasad et al. 2013) of inter-
organizational networks, making the support of inter-organizational processes possible.
Although less integrated IS, such as email, can support inter-organizational activities (Chi and
Holsapple 2005), there is nothing idiosyncratic about these systems (Bharadwaj et al. 2007;
Saraf et al. 2007). Therefore, they are less likely to contribute to IT alignment to the same

extent as integrated systems. Second, developing information capabilities to electronically
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share large amounts of high quality information between network partners is crucial for
reducing uncertainty and developing higher-order capabilities (Malhotra et al. 2005). Our re-
sults show that information capabilities also contribute to inter-organizational IT alignment.
Finally, inter-organizational systems improve planning and decision-making between network
partners while reducing opportunistic behavior (Im and Rai 2014; Wang et al. 2013). The re-
sults of our study indicate that this is also important for achieving inter-organizational IT
alignment by showing a significant effect of IT-enabled coordination. In summary, our find-
ings reveal that IT infrastructure integration, information capabilities, and IT-enabled coordi-
nation are important antecedents of inter-organizational IT alignment and therefore create
favorable conditions for achieving the complex task of aligning inter-organizational IT and

business infrastructures and processes.

Moreover, our results indicate that inter-organizational IT alignment can be seen as a higher-
order capability. Although IT infrastructure integration, information capabilities, and IT-
enabled coordination have positive direct effects on relationship performance, the full value of
these capabilities can only be realized by ensuring a fit between inter-organizational IT and
business infrastructures and processes. Inter-organizational IT capabilities might be ineffec-
tive when support of inter-organizational business processes and activities is not ensured, for
example if electronically shared information is not exploited in networked business processes.
Moreover, the capabilities might become ineffective due to environmental changes. For ex-
ample, network IT infrastructures must make use of emerging technologies in order to differ-
entiate the network from competitors (Bharadwaj 2000) and networks might be pressured to
introduce new forms of collaboration or renew their governance structures as a result of tech-
nological advancements (Prasad et al. 2010). IT alignment is an inter-organizational dynamic
capability that ensures adaptation by aligning IT with business resources and capabilities.
This was demonstrated by the partially mediating effect of inter-organizational IT alignment
regarding the three lower-order capabilities. However, partial mediation also implies a direct
influence independent from the capability to align business and IT. One explanation might be
that the development of inter-organizational IT capabilities in general reflects close collabora-
tion between network partners. Considering this, there might be non-IT related capabilities
and value co-creation mechanisms in place such as complementary capabilities (Dyer and
Singh 1998) and organizational higher-order capabilities (Rai et al. 2006) that additionally
influence relationship performance. Nevertheless, our results indicate that inter-organizational

IT alignment is necessary to leverage the benefits of inter-organizational IT capabilities fully,
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which is an important explanatory factor in the IT capability building process for co-creating

value.

2.6.2 Theoretical contributions

The overarching contribution of this study lies in the integration of IT alignment in IT-based
value co-creation research. We therefore contribute to the literature regarding both value crea-

tion through inter-organizational IT capabilities and IT business alignment.

Consistent with dynamic capability theory, our findings emphasize the need for aligning net-
worked IT with business infrastructures and processes that reach beyond development of inter-
organizational IT capabilities across network partners in order to improve relationship perfor-
mance. Scholars employed mixed approaches to investigate the relationship between inter-
organizational IT capabilities and performance outcomes. While some studies assume that inter-
organizational IT capabilities and performance outcomes are directly interrelated, others con-
ceptualize the relationship as indirect (Dong et al. 2009; Rai et al. 2006). These different con-
ceptualizations limit the comparability of results, which is further enhanced by insignificant
findings (e.g., Saldanha et al. 2013). To improve comparison and understanding of how inter-
organizational IT capabilities lead to superior performance outcomes, our study utilizes inter-
organizational IT alignment, or the dynamic capability to ensure a fit between IT and business
infrastructures and processes in networks, as a differentiator between the two conceptualiza-
tions. Our findings reveal that inter-organizational IT alignment improves the explanatory pow-
er of the model by significantly mediating the relationship between inter-organizational IT ca-
pabilities and relationship performance. Therefore, we contribute to the view that the value of
inter-organizational IT results from its impact on higher-order (Rai et al. 2006; Zhu et al. 2015)
and dynamic (Lim and Melville 2012; Liu et al. 2013; Rai and Tang 2010) capabilities.

Second, our study contributes to IT alignment literature in two ways: First, the results demon-
strate the performance enhancing effect of alignment for inter-organizational networks, which
extends findings in single firms (Gerow et al. 2014) and supply chains (e.g., Sanders 2005;
Seggie et al. 2006; Wu et al. 2006). In particular, our findings support the interpretation of
alignment as a dynamic capability (Chen et al. 2008; Leonard and Seddon 2012; Schwarz et
al. 2010) and as an explanation for value creation in inter-organizational contexts. Moreover,
studies on IT alignment at the infrastructural and process-level found mixed results so far and
argue that the value of alignment at this level may depend on the context (Gerow et al. 2016;

Queiroz 2017). Our results reveal that inter-organizational business and IT infrastructures and
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processes have significant performance effects. This type of alignment seems to be particular-
ly relevant in the context of inter-organizational networks. Second, by examining antecedents,
we can show that developing inter-organizational IT capabilities facilitates the complex chal-

lenge (Katzy et al. 2016) of achieving inter-organizational IT alignment.

2.6.3  Managerial implications

This study provides important insights into how network managers can achieve inter-
organizational IT alignment for favorable relationship outcomes. The first insight suggests
that managers should recognize inter-organizational IT alignment as a central source of com-
petitive advantage. Despite the potential advantages of inter-organizational IT systems, IT-
related investments per se will not necessarily lead to competitive advantage and thus busi-
ness value for network partners. Achieving inter-organizational IT alignment among network
partners can be particularly challenging and conflicting due to informal decision-making or
diverging goals among the member organizations. This is the central mechanism that trans-
forms IT investments into value, and is, therefore, necessary to explicitly build management
capabilities that can handle the ongoing dynamics, such as partner (de-)integration, and IT

transformation along these requirements.

Our study also offers recommendations for management capabilities fostering the establish-
ment of inter-organizational IT alignment. Network managers should link intra- and inter-firm
IT and couple them with a network infrastructure to combine information and perspectives
from all network partners. With integrated IT, managers can generate inferences from past
events and learn how to improve alignment effectiveness. Moreover, the sharing of tactical
and strategic information based on collaborative IT leads to additional benefits for network
members, namely a more effective alignment of network processes and systems. Network
managers should also evaluate their current systems for coordinating inter-organizational ac-
tivities. However, it is crucial to ensure a fit between inter-organizational business and IT in

order to fully realize the anticipated benefits of these capabilities.

2.64 Limitations and avenues for further research

As with other studies, it is important to discuss limitations in applying the insights from this
study. The target population of regional networks in Germany might be considered the prima-
ry limitation of this investigation. Although we found substantial variations in IT-related ca-
pabilities and their respective IT alignments, regional networks have unique characteristics

which may not be generalizable to other areas or cultures. As discussed earlier, these net-
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works are characterized by high trust. In addition, the results indicate that members of region-
al networks prefer face-to-face meetings, rather than communication through IOS. However,
regular meetings might be difficult in geographically distributed networks (Provan and Kenis
2007), resulting in increased IT alignment complexity. Consequently, although regional net-
works provide an appropriate target population for studying inter-organizational I'T alignment,
the results of the study may, to some degree, not be generalizable. Therefore, additional re-
search analyzing other types of collaboration and in a different cultural context is necessary to

substantiate our findings.

A second limitation lies in the choice of capturing data. Data is collected from a single key in-
formant, possibly subjecting results to a common method bias. As described earlier, we took
various pre-hoc measures to avoid any subsequent systematic inflation/deflation in measure-
ment reliability and structural paths. The post hoc analyses employed the comprehensive CFA
marker technique which gives no indication that our data suffer from such a bias. Nevertheless,
these results should be interpreted in light of known threats of the single informant approach.
Moreover, using correlations of IT capabilities and IT success measures that are collected at a
single point in time poses another possible limitation, as effects may be time sensitive. This can
particularly hold for the context of inter-organizational networks because they might be even
less responsive to procedural and structural changes than changes within single organizations
(Kim et al. 2006). A superior design would involve tracking changes in the capabilities and the
resulting performance in a more comprehensive longitudinal study. However, studies that
follow a cross-sectional questionnaire-based single informant design can often take early steps
in a new direction, building a solid base for further research. Building upon our findings, more
studies with longitudinal data, different data collection approaches, and varying analysis

techniques are neccessary to confirm the viability of these claims.

More research should be conducted to more thoroughly investigate the concept of inter-
organizational IT alignment and its relation to inter-organizational IT capabilities. As dis-
cussed in the introduction, this may be the first investigation examining antecedents to inter-
organizational IT alignment. While the results confirm that the dynamic capability framework
provides a strong theoretical basis for examining mechanisms for inter-organizational IT
alignment, the consideration of mechanisms that are contingent to the environmental context
(such as path dependencies and structural inertia) can enrich the understanding alignment’s
contribution to the value proposition. Furthermore, as a higher-order capability, inter-

organizational IT alignment might also influence and change lower-order capabilities (Daniel
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et al. 2014), leading to feedback loops and increasingly complex processes which should be
further analyzed. Lastly, it should be acknowledged that there might be relationships between
the lower-order inter-organizational IT capabilities. For instance, it may be argued that stand-
ardized information sharing between network partners leads to improved IT-enabled decision-
making (Wong et al. 2015). While the focus of this study is to introduce the concept of IT
alignment into this research stream, conceptualizing interdependencies between inter-
organizational IT capabilities can provide additional insights into the IT-related mechanisms

of IT-based value co-creation (Grover and Kohli 2012).
2.7  Appendix

Table B-26. Latent construct scales

Relationship performance (REP)

Definition: Benefits realized by the firm that are attributable to cooperating in the network relationship.
Source for measurement: Adapted from Im and Rai, 2014; Klein and Rai, 2009.

Scale: 1-5

By working with the network partners, we have received the following benefits over the past three years:
REPO1 Reduced operational costs

REP02 Increased revenue

REPO3 Increased productivity

REP04 Improved service quality

REPO5 Improvement in the launch of new products / services
REPO6 Increased flexibility

Inter-organizational IT alignment (ITA)

Definition: The degree to which the network business infrastructure and processes fit the network IT infrastruc-
ture and processes and vice versa.
Source for measurement: Adapted from Gerow et al., 2015.

Scale: 1 -7

1A1 IT processes support business processes within the network.

IA2 IT processes are adapted to business processes within the network.

IA3 IT processes and business processes match each other within the network.

1A4 The fit between IT infrastructure and business infrastructure is identified within the network.
IAS IT infrastructure and business infrastructure correspond to each other within the network.
IA6 IT infrastructure aligns with business infrastructure within the network.

IT infrastructure integration (I11)

Definition: The extent to which the IS applications of a focal firm work as a functional whole in conjunction with
the IS applications of its network partners.
Source for measurement: Adapted from Saraf et al. 2007, 2012.

Scale: 1 -5
11101 Data are entered only once to be retrieved by most applications of our network partners.
11102 We have successfully integrated most of our databases with the ones of our network partners

We have successfully integrated most of our software applications with the ones of our network part-
11103 ners

11104 Most of our software applications work seamlessly across our network partners

11105 Software applications on multiple machines of multiple vendors are interoperable with each other
across our network partners

Continued on Page 133
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Continued from Page 132

Information capabilities (INC)

Definition: The extent to which a firm exchanges tactical and strategic information with network partners based
on IS applications.

Source for measurement: Adapted from Wong et al., 2012.

Scale: 1 -5

INCO1 We exchange information with our network partners electronically.

INCO02 We work with our network partners electronically on cross-organizational business activities.
INCO03 Electronic information shared between our firm and network partners is accurate.

INC04 Electronic information shared between our firm and network partners is timely.

INCO05 Electronic information shared between our firm and network partners is standardized.

IT-enabled coordination (ITC)

Definition: The extent to which IT is used for planning and coordinating the interdependent activities in which
the network partners collectively engage.
Source for measurement: Adapted from Nicolaou et al., 2011.

Scale: 1-5

ITCO1 The use of IT systems in general has allowed us to better coordinate decisions with the network part-
ners.

ITCO02 Our IT systems provide adequate information to make decisions that affect the relationships with the
network partners.

ITCO3 Our IT systems provide adequate information to plan in advance the potential outcomes of decisions
which impact the relationships with the network partners.

ITC04 The use of IT systems collaborative capabilities has allowed us to better coordinate decisions with
the network partners.

ITCO5 The use of IT systems increases transparency of the network partners cost structure.

Environmental turbulence (ENT)

Source for measurement: Adapted from Wang et al., 2012.

Scale: 1 -7

ENTOl  Products or services become obsolete very quickly in our industry.
ENTO02  The product/services technologies change very quickly in our industry.
ENTO03* We can predict what our competitors are going to do next.

ENTO04* We can predict when our products/services demand changes.

* dropped items
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Table B-27. Results of exploratory factor analysis

Mean Std. Skewness Factor 1 Factor2 Factor3 Factor4d Factor5 Factor 6

dev.
11101 2.583 1.273 201 117 .108 226 604 274 -.011
11102 2.124 1.223 733 203 183 .074 749 .160 115
11103 2.167 1.231 .698 292 158 .097 .848 .057 .035
11104 2.224 1.170 478 .266 251 .088 774 159 .030
11105 2.154 1.218 .688 183 246 071 732 153 .025
INCO1 3.452 1.198 -.448 .010 .025 .166 .099 708 .089
INCO02 2.996 1.261 -.067 154 .097 253 260 701 .057
INCO03 3.266 1.231 -.370 139 .096 194 .074 793 .003
INC04 3.187 1.135 -.373 176 121 202 128 732 .076
INCO5 2.705 1.259 131 279 184 179 253 .600 .023
ITCO1 2.929 1.320 -.076 211 152 742 .047 287 094
1TCO2 2.718 1.182 -.044 166 .240 822 .096 253 045
ITCO3 2.589 1.213 212 119 215 806 .071 261 043
ITCO4 2.627 1.269 167 216 187 733 147 227 076
ITCO5 2.407 1.295 421 143 250 747 203 104 055
ITAO1 3.992 1.847 -.115 617 206 .203 264 .248 015
1ITA02 3.552 1.701 .030 567 258 144 294 177 .070
ITAO3 3.842 1.714 -.196 662 151 .090 273 264 -.004
ITA04 3.602 1.806 073 .663 311 185 191 .099 120
ITAOS 3.759 1.783 -.031 949 153 184 170 .076 .055
ITA06 3.743 1.790 -.010 950 .149 180 .166 075 055
REPO1 2.622 1.222 181 182 734 222 234 .044 042
REPO2 2.655 1.194 120 .098 704 .058 .149 013 141
REPO03 2.706 1.251 .049 .160 .808 236 224 .084 .004
REP0O4 2.870 1.231 -.179 218 764 170 097 .094 .009
REPO5 2.674 1.243 067 223 .638 155 135 163 131
REPO06 2.882 1.260 -.089 120 722 219 144 173 041
ENTO1 4.208 1.726 -.248 071 127 .101 .070 .060 .835
ENTO02 3.983 1.716 -.113 .083 112 .084 .045 119 978

Extraction method: Maximum Likelihood; Rotation method: Varimax with Kaiser-Normalization,; Fixed number
of factors: 6, Bolded numbers are factor loading above .5; Il = IT infrastructure integration, INC = Infor-
mation capabilities; ITC = IT-enabled coordination; ITA = Inter-organizational IT alignment; REP = Relation-
ship performance; ENT = Environmental turbulence
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III. Theory Adaptation: Business Value Dimensions and Contextual

Factors of IT-Based Value Co-Creation in the Wood Industry

While the previous chapter (B.II) provided cross-industrial insights on IT-based value co-
creation, this chapter aims to instantiate and modify the findings to the specific context of the
wood industry. According to the followed reference theorizing approach, this aim relates to its
last step, namely theory adaptation. By investigating contextual factors and by unfolding the
business value in the wood industry, answers to the third research question are provided. Sup-

ply chains in the wood industry represent the unit of analysis.

This chapter includes two studies which apply the IT-based value co-creation mechanisms to
organizations in the wood industry, with one focusing on the influence of contextual factors,
and the other one on dimensions of business value. Study #5 conceptualizes IT-enabled col-
laboration as an information processing capability and a driver of supply chain performance.
The moderating role of environmental uncertainties as contextual factors is further examined.
Study #6 introduces resource efficient production as a new business value dimension by
means of developing a new construct. Moreover, the study investigates the impact of IT
alignment as a higher-order dynamic capability on resource efficiency, mediating the effect of
lower-order IT integration. Overall, both studies collect survey-based data in the wood indus-

try to validate their respective research models.
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Study #5: IT Value under Environmental Uncertainty
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Abstract

After over two decades of IT value research, there is growing evidence that organ-
izations bene-fit from investments in IT. Hence, it is time to shift from justifying
IT value to understanding the conditions under which it occurs. Although the rele-
vance of contextual factors for the impact of IT investments has been highlighted
in several studies, the literature is still too limited to draw a clear representation.
This study contributes to the nascent stream that incorporates contextual factors
with regard to the impact of IT investments on performance outcomes. By drawing
on organizational information processing theory, we develop a research model and
propose that the relationship between IT enabled collaboration and supply chain
performance is moderated by several dimensions of environmental uncertainty,
namely product complexity, technological uncertainty, demand uncertainty, and
supply uncertainty. Based on an analysis of data gathered from 150 supply chain
executives, the study sheds light on the salient question of the conditions under
which IT creates value in the context of supply chains. The findings advance the
knowledge frontier of IT value research by providing evidence that performance
outcomes are contingent on various environmental conditions and offering an ex-
planation for the mixed results observed in previous literature.

Keywords

IT value; IT-enabled collaboration; Supply chain performance; Environmental
uncertainty
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1.1 Introduction

During the past two decades, nothing has changed business operations like the emergence of
the Internet and its related information and communication technologies have (Johnson and
Whang 2002; Sanders 2007). This rapid growth of information technology (IT) and web-
based information sharing has particularly influenced the field of supply chain management
(SCM), which is founded on the collaboration among supply chain partners (Narasimhan and
Jayaram 1998; Sanders 2007; Vaharia 2002). As a result, IT-enabled collaboration across
partnering organizations has become the backbone of supply chain business structures. It is
seen as an essential enabler of SCM activities because it facilitates information sharing, there-
by enhancing organizational flexibility and responsiveness while minimizing risk and inven-
tory costs (Rajaguru and Matanda 2013). Consequently, fostering supply chain collaboration
via information and communication technologies has generated much excitement in both re-

search and practice (Rai et al. 2006; Rosenzweig 2009).

Therefore, academics have extensively examined the relationships between IT-related invest-
ments and organizational performance and, more recently, how multiple organizations can
collectively leverage IT to co-create value from investments in IT (Grover and Kohli 2012).
Despite controversial empirical findings on the relationship between IT-related investments
and economic outcomes, there is growing evidence that IT does create value under certain
conditions in general (Masli et al. 2011; Melville et al. 2004; Staiger 2004) and in terms of
supply chain performance (SCP) in particular (Klein and Rai 2009; Wang et al. 2013; Wu and
Chuang 2010).

However, if the value of a best practice, such as IT-enabled supply chain integration and col-
laboration, is supported by empirical evidence, research should shift from the justification of
its value to the understanding of the contextual conditions under which it occurs (Sousa and
Voss 2008). Among other factors, environmental uncertainty (EU) has been emphasized as an
important contextual factor that may affect the general effectiveness of a best practice (Souder
et al. 1998; Venkatraman 1989), particularly the relationship between supply chain integration
and performance (Jean et al. 2008; Koufteros et al. 2005; Wong et al. 2011).

Though the relevance of such contextual factors with regard to the impact of IT investments
has been highlighted in several studies (e.g., Melville et al. 2004, 2007; Wade and Hulland
2004), prior research has focused primarily on investigating the environmental conditions that

drive or mediate information integration and IT-enabled collaboration rather than examining
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how these conditions moderate performance outcomes (Jean et al. 2008; Wong et al. 2012).

As a result, research on this topic remains scarce.

Of the literature that does exist, findings are rather limited. First, most studies that consider
the moderating role of contextual factors focus solely on internal firm characteristics and ne-
glect the influence of industry or macroeconomic factors, such as EU (Schryen 2013). Se-
cond, evidence reported thus far is contradictory, as empirical results indicate that EU does
not always moderate relationships between supply chain integration and performance. Fur-
thermore, even if moderating effects exist, their direction varies (Wong et al. 2011). Third, the
variety of approaches in conceptualizing EU and performance prohibits a meaningful compar-
ison of results or conclusions about the contingent effects. Fourth, and perhaps most im-
portantly, there is a lack of conceptual foundations in information systems (IS) research that
can provide a theoretical explanation for the varying moderating role of contextual factors
with regard to the relationship between IT investments and performance outcomes (Jean et al.

2008).

In sum, the body of literature on the importance of various contextual factors for the relation-
ship between IT-related investments and performance is still too small to draw any clear pic-
ture, particularly from an IS perspective (Jean et al. 2008; Schryen 2010, 2013). Thus, by ex-
amining the conditions under which IT-enabled collaboration creates value in terms of SCP,
this study contributes to the nascent stream of IT business value research, which incorporates
contextual factors with regard to the impact of IT investments. In particular, the study aims to
offer insights into the conditions under which IT creates value. Therefore, we developed and

empirically tested a theoretical model to examine the contingent role of EU.

By doing so, this study differs from previous and related research endeavors in a number of
aspects. As research on IT value has highlighted the need to examine how multiple organiza-
tions can leverage IT to co-create value (Kohli and Grover 2008), we focus on SCP as a de-
pendent variable rather than on individual firm performance. Moreover, to capture a broader
scope, we operationalize SCP as a multidimensional construct, reflecting four different out-
come dimensions. We concentrate on the sources of EU that have been regarded as most rele-
vant in supply chain contexts. In addition, and in contrast to approaches applied in former
studies (e.g., Wade and Hulland 2004; Wong et al. 2012, 2011), we collapse the construct of
EU into four dimensions, which enables us to adopt a more differentiated perspective. Fur-
thermore, we draw upon the information processing view (Galbraith 1973) as a conceptual

foundation for our study because it offers valuable insights for research on IT value in the
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presence of EU. Lastly, we follow the very recent suggestion of Sabherwal and Jeyaraj (2015)
for the design of studies on IT value and concentrate on a single relationship between an

IT-based independent variable and a dependent variable to strengthen the focus our study.

The remainder of this paper is structured as follows. In the next section, we provide a back-
ground on organization information processing theory (OIPT) and elaborate upon our concep-
tualization of IT-enabled collaboration. We then present our theoretical framework and derive
hypotheses. Afterwards, we outline the design and procedure of the empirical investigation.
We then reflect upon the implications of this study, concluding with limitations and sugges-

tions for future research.

1.2 Theoretical Background

In this section, we first discuss OIPT as a conceptual foundation for our study and define the
relevant contextual factors with regard to EU in supply chains. We then highlight and clarify

the role of IT-enabled collaboration as an information processing capability.

1.2.1  Organizational information processing theory

The information processing view of the firm argues that organizations need quality infor-
mation to cope with uncertainty and improve their decision making. It posits that resolving
uncertainty, defined as a lack of information, is the central task in organizational design, high-
lighting the strategic importance of information processing for interorganizational activities in
supply chains (Galbraith 1973). This notion of OIPT is consistent with contingency theory,
which suggests that performance depends on the alignment between an organization’s struc-
ture and its environmental conditions (Sillince 2005). However, while contingency theory
only posits the need for alignment, OIPT extends this perspective by providing a theoretical
reason explaining why such alignment is valuable in improving performance. In particular,
OIPT emphasizes the importance of aligning information processing capabilities with infor-
mation processing needs, which arise from uncertainties, in order to reach performance gains

(Grover and Saeed 2007; Premkumar et al. 2005; Wong et al. 2015).

Information processing theorists have proposed various sources and types of uncertainty that
can vary across and within different organizations (Gattiker and Goodhue 2004; Wong et al.
2015). However, we focus on EU because it has been regarded as an inherent condition of
interorganizational interaction in supply chains (Miller 1987; Wong et al. 2011). Previous

research has identified two major dimensions of EU, namely complexity and dynamism
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(Duncan 1972; Miller and Friesen 1982). While complexity captures the number of factors
and their interactions relevant to decision making, dynamism involves the relative rate of
change for those factors as well as the ability to predict these changes. In accordance with
previous literature, we use product complexity to represent the first dimension and technolog-
ical uncertainty, demand uncertainty, and supply uncertainty to capture the dimension of dy-
namism (Premkumar et al. 2005). These factors reflect the dimensions of EU and have been
regarded as being most relevant to supply chain contexts and the information processing
needs of organizations (Bensaou and Anderson 1999; Bensaou and Venkatraman 1996; Chen
and Paulraj 2004; Davis 1993; Fynes et al. 2004; Heide and John 1990; Premkumar et al.
2005).

Technological uncertainty is defined as the extent of technological changes evident within an
industry (Chen and Paulraj 2004). It refers to the technical level of future product and process
changes as well as the inability to accurately forecast the technical or design requirements for
the product (Fynes et al. 2004; Premkumar et al. 2005). Demand uncertainty reflects changes
in demand for the processed product and the inability to accurately predict these fluctuations,
which may result in forecast errors (Premkumar et al. 2005; Walker and Weber 1987). These
forecast errors are influenced by unknown or unpredictable variations in both the quantity and
timing of demand that is experienced in a supply chain (Fynes et al. 2004). Supply uncertainty
is similar to demand uncertainty, in that it is also related to the unpredictability of quantity
and timing (Fynes et al. 2004). However, in contrast to demand uncertainty, it represents the
dynamisms in supply in terms of availability, stability, and consistency in quality that influ-
ence timeliness and inspection requirements (Chen and Paulraj 2004; Premkumar et al. 2005).
Product complexity also contributes to uncertainty in supply chains (Premkumar et al. 2005)
and is defined as the degree of customizability, intricacy, and variety (Sancha et al. 2014). It
also refers to the nature of the product in terms of the diversity of inputs as well as the ad-

justments required from suppliers (Wong et al. 2012).

According to OIPT, organizations typically have two strategies for coping with EU and the
resulting increased information needs: First, developing buffers in order to reduce the effect
of uncertainty (increase slack) and, second, increasing adaptability by implementing structural
mechanisms, which provide real-time, accurate, and relevant information to reduce uncertain-
ty (Grover and Saeed 2007). An example of the latter is the implementation of advanced in-
formation processing capabilities through integrated IS. These IS enhance the flow

of information and facilitate collaboration among organizations within the supply chain
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(Huang and Pan 2014; Premkumar et al. 2005; Wang et al. 2013), which is reflected in our

conceptualization of IT-enabled collaboration described below.

1.2.2  IT-enabled collaboration as an information processing capability

Based on the resource-based view, IT value researchers argue that IT resources per se — such
as software, hardware, and IT personnel — do not lead to value, because they are imitable and
mobile. Instead, firms should develop unique capabilities for implementing and using IT re-
sources in combination with other organizational resources. By doing so, these IT capabilities
are rendered organizationally embedded and not easy transferable, thereby leading to business
value (Bharadwaj 2000; Ray et al. 2005; Wade and Hulland 2004). Extended to
interorganizational relationships, IT capabilities refer to the use of interorganizational IS
(I0S) in combination with other resources to perform interorganizational business activities
and processes (Rai et al. 2000). Information processing capability describes the ability to
gather, interpret, and synthesize information properly in order to deal with uncertainties
(Huang and Pan 2014; Tushman and Nadler 1978). This capability can be enabled by IT, as
integrated IOS allow for the exchange of high quality information, more efficient information
processing, and enhanced absorptive capacity (Malhotra et al. 2005; Roberts and Grover

2012).

In this study, we investigated an interorganizational information processing capability that has
garnered much attention in research: IT-enabled collaboration. This capability is defined as
business-to-business activities — such as information, decision, resource, and process sharing
— that are facilitated by IT (Johnson and Whang 2002). Literature has examined IT-enabled
collaboration both on a general level as well as more specifically. Various studies have inves-
tigated particular tools, such as supply chain collaboration systems (Hadaya and Cassivi
2012), and dimensions, e.g., IT-enabled integration (Rai et al. 2006) and information sharing
(Barua et al. 2004). We chose IT-enabled collaboration to investigate the role of uncertainties
in value co-creation for several reasons: First, as a generic and comprehensive capability, it
encompasses a majority of IT-enabled business-to-business activities. Second, previous stud-
ies have shown that IT-enabled collaboration influences firm and SCP both directly (Ko et al.
2009; Rosenzweig 2009) and indirectly through intermediate factors, such as
interorganizational learning (Choi and Ko 2012). Third, it has already been introduced as a
suitable capability for investigating the role of contextual factors (Chan et al. 2012; Chong et
al. 2009; Rosenzweig 2009).
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1.3 Research Model and Hypotheses

In accordance with previous research and OIPT, the study’s research model (Figure B-6) is
based on the following theoretical underpinnings. The first basis is the assumption that IT-
enabled collaboration as an information processing capability facilitates interorganizational
information sharing and integration with supply chain partners, thus enhancing performance
(Choi and Ko 2012; Malhotra et al. 2005; Wang et al. 2006). Second, as OIPT argues that
high uncertainty increases information processing needs, which must be matched by expand-
ing information processing capabilities (Galbraith 1973), the model assumes that the relation-

ship between IT-enabled collaboration and SCP is moderated by the degree of EU.

Drawing on the moderation perspective of fit (Venkatraman 1989), in the following sections
we develop the theoretical model that guides our study and derive our hypotheses in order to
explain the moderating effects of EU on the proposed relationship between IT-enabled col-

laboration and SCP.

Information Processing Needs
Environmental uncertainty

Dynamism : Complexity
« Technological uncertainty 1 * Product

« Demand uncertainty 1 complexity
« Supply uncertainty !

H2 H5
H3
Information Processing Capability H4 Supply Chain Performance
H1 . i .
IT-enabled collaboration Y »> X S:i:gﬁity . 22;6;1

Figure B-6. Research model

1.3.1  Linking IT-enabled collaboration and supply chain performance

According to the prevailing literature, IT-enabled collaboration that leverages
interorganizational IS leads to value through both a better exchange of information and com-
munication as well as an improved coordination with partners along the supply chain. The
standardized exchange of information and communication among partnering organizations
with compatible IS (Koufteros et al. 2005) reduces technical barriers and facilitates seamless
information flows. This IT-enabled collaboration enables organizations to deal with large
amounts of data (Barua et al. 2004; Wong et al. 2015), resulting in improved visibility of in-
formation within the supply chain (Barua et al. 2004; Choi and Ko 2012; Roberts and Grover
2012; Wong et al. 2015). Going beyond the improved flow of information, this boundary-
spanning mechanism also establishes a common platform for coordinating operations among

partners in a supply chain that require inputs and developmental efforts from various partners
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(Galbraith 1973), such as production planning, product design and development, or distribu-
tion network design. These joint organizational efforts reduce the chance for organizations to
make conflicting decisions (Premkumar 2000; Wong et al. 2015). Hence, IT-enabled collabo-
ration empowers organizations within a supply chain to work together more efficiently and
effectively than their less integrated counterparts (Rosenzweig 2009) in terms of cost reduc-
tions, process speed and quality improvements, as well as increased flexibility (Johnson and
Whang 2002; Rosenzweig 2009; Wang et al. 2013). As a result, organizations engaged in
IT-enabled collaboration are able to enhance both operational SCP in the short run as well as
strategic benefits in the long run (Choi and Ko 2012; Mukhopadhyay and Kekre 2002).

Therefore, and in accordance with prevailing research, we submit the following hypothesis:

Hypothesis 1: IT-enabled collaboration is positively related to supply chain performance.

1.3.2  IT-enabled collaboration and supply chain performance in context

Now, the salient question arises of whether the proposed positive relationship in Hypothesis 1
is influenced by certain contextual factors. In this study, we therefore consider the various
dimensions of EU to moderate the specific relationship between IT-enabled collaboration and
SCP. Accordingly, the focus of this study lies on the strength of the moderation effect. Thus,
the aim is to examine the impact of EU on the proposed relationship (Hypothesis 1), but we
do not particularly focus on the joint effect of IT-enabled collaboration and EU on perfor-

mance outcomes, drawing instead on the moderation perspective of fit (Venkatraman 1989).

According to OIPT, there is a need to improve information processing capabilities under high
uncertainty (Galbraith 1973). Indeed, EU demands organizations to acquire and process addi-
tional, rich information (Koufteros et al. 2005; Wong et al. 2011), which requires that external
integrative mechanisms be used to collect information (Galbraith 1973), coordinate and moni-
tor the business activities of partnering organizations (Miller 1992), and facilitate flexible
responses as well as rapid decision making (Sitkin and Sutcliffe 1994; Wong et al. 2011).
Therefore, we argue that the proposed positive relationship between IT-enabled collaboration
and SCP is strengthened under high levels of EU, as the fit between information needs and
information processing capability results in improved performance (Premkumar et al. 2005).
In the following, we reflect on this general assumption and discuss the moderating effect for

each dimension of EU considered in greater detail.

Technological uncertainty, or the rate of technological change, substantially influences gov-

ernance structures of transactions between organizations (Heide and John 1990; Walker and
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Weber 1987). Frequent improvements or changes in product functionalities, manufacturing
processes, and shifts in the design of components create significant information needs for
partnering organizations (Premkumar et al. 2005), as they often rely on emerging technologies
that require clarification and assistance during diffusion (Fynes et al. 2004). As a result, or-
ganizations are expected to process information more frequently with partners in the supply
chain in order to enhance knowledge about new technologies and capabilities (Premkumar et
al. 2005). Hence, when technology is changing rapidly, organizations must be able to collabo-
rate more flexibly and share information more quickly than when technology is more predict-
able (Fynes et al. 2004). Accordingly, IT-enabled collaboration is expected to be more valua-
ble for SCP when technological uncertainty is high. Therefore, we propose a second hypothe-

sis:

Hypothesis 2: Technological uncertainty strengthens the relationship between IT-enabled

collaboration and supply chain performance.

Demand uncertainty creates adaptation problems between organizations within a supply
chain and significantly increases requirements for coordination mechanisms (Grover and
Saeed 2007; Heide 1994; Walker and Weber 1984). Under conditions of high demand uncer-
tainty, organizations must monitor forecasts continuously and are forced to perform adjust-
ments accordingly in order to predict fluctuations and effectively respond to deviations
(Walker and Weber 1987). As a result, organizations require timely information and tighter
information linkages with partnering organizations to communicate the frequent changes
(Premkumar et al. 2005). In contrast, forecast errors and deviations from estimates are likely
to be fewer for organizations operating under stable demand, where customer needs and pref-
erences do not change frequently, resulting in less benefit from mutual adjustment processes
(Fynes et al. 2004). As the primary strategy for reducing demand uncertainty is the timely
availability of relevant information (Grover and Saeed 2007), organizations operating in vola-
tile demand environments are more likely to benefit from expanded information processing
capabilities that provide structured and near-real-time information to supply chain partners
(Premkumar et al. 2005). Accordingly, we argue that IT-enabled collaboration has a greater

contribution to SCP when demand uncertainty is high.

Hypothesis 3: Demand uncertainty strengthens the relationship between IT-enabled collabo-

ration and supply chain performance.
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Supply uncertainty is similar to demand uncertainty in that it relates to the unpredictability
of the quantity and timing of supply. Significant dynamism in supply can generate risk in
supply chain processes (Cannon and Perreault 1999; Premkumar et al. 2005), such as manu-
facturing downtime, quality and yield problems, order-entry errors, forecast inaccuracies, or
logistical malfunctioning (Fynes et al. 2004; Walker and Weber 1987). Therefore, under such
conditions, organizations require more information for flexible and timely decision making
(Premkumar et al. 2005). The exchange of information along the supply chain as well as close
collaboration and coordination via electronic linkages with partnering organizations have
been found to be highly effective in reducing the risk of supplier failure and supply uncertain-
ties (Lee 2002). Hence, as with demand uncertainty, organizations operating in volatile supply
environments are likely to benefit more from IT-enabled information processing capabilities
than those operating in stable supply environments (Fynes et al. 2004). Therefore, we propose

the following hypothesis:

Hypothesis 4: Supply uncertainty strengthens the relationship between IT-enabled collabora-

tion and supply chain performance.

Product complexities, which reflect the final factor of EU, are said to contribute to uncertain-
ty in a transaction (Malone et al. 1987; Premkumar et al. 2005). A complex and customized
product without standard specification requires greater interaction and information sharing
with partnering organizations as well as joint actions in the design and manufacturing process
(Premkumar et al. 2005). As a result, complex products typically call for the exchange of rich,
product-related information across multiple functional areas of supply chain partners (Novak
and Eppinger 2001; Rosenzweig 2009). In the presence of these factors, close and collabora-
tive relationships are needed and organizations prefer tightly integrated supply chains to facil-
itate the flow of information via electronic linkages (Bensaou and Anderson 1999; Brown and
Eisenhardt 1995; Wong et al. 2012). In contrast, when products are low in complexity, the
value of IT-enabled collaborative relationships is likely to be diminished for SCP outcomes,
as minimal information exchange is required (Wong et al. 2012). In such a case,
interorganizational coordination within the supply chain can instead be accomplished by sim-

ple procedures and preplanning. Accordingly, we propose a fifth hypothesis:

Hypothesis 5: Product complexity strengthens the relationship between IT-enabled collabora-

tion and supply chain performance.
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1.4  Research Design

1.4.1 Measurement of constructs

All scales for both the dependent and independent variables were adopted from validated
measures used in prior and corresponding research and were translated into German. The re-
sults were independently cross-checked by two researchers and discrepancies were discussed
until a common understanding was reached. An overview of all measurement instruments
including both items and original authors can be found the Appendix. Previous research has
suggested that SCP is a multidimensional construct; therefore, to capture its broad scope, SCP
is modeled as a second-order construct reflecting four first-order dimensions, namely quality,
speed, cost, and flexibility (Chen et al. 2013; Hult et al. 2006). The operationalization of the
independent variables also follows the original scales from corresponding research and are as
follows: IT-enabled collaboration, product complexity, technological uncertainty, supply un-
certainty, and demand uncertainty. In accordance with prior literature, all independent varia-
bles were modeled as reflective constructs and items were measured using a seven-point
Likert scale, except for one: the product complexity construct is suggested to be measured
with a single-item scale that ranges from the manufacture of standardized products to custom-
ized products (Rosenzweig 2009; Saeed et al. 2005). The scale for IT-enabled collaboration
was adapted from Chan et al. (2012). In line with previous research, we measured this capa-
bility by the actual use of IOS in major domains of supply chain collaboration (Rai et al.
2012; Subramani 2004). Furthermore, as firm size plays a critical role in the use and integra-
tion of interorganizational IS in supply chains (Zhu and Kraemer 2005) — larger firms tend to
enjoy scale efficiencies and are equipped with more resources (Wong et al. 2012) — we in-

cluded this measure as a control variable in terms of the number of employees.

1.4.2  Sample and non-responses

To test the theoretical model, data was collected between July and September 2015 from or-
ganizations in the German wood industry, which is Europe’s second largest in terms of pro-
duction value. Furthermore, the wood industry is one of the most significant sectors in Ger-
many, accounting for the largest share of employees and the second largest annual turnover.
The wood industry was chosen as the unit of analysis for three interrelated reasons: First, this
industry exhibits a low to medium rate of IS diffusion in general (Arano and Spong 2012;
Karuranga et al. 2005; Vlosky and Smith 2003). Therefore, compared to more mature indus-

tries, we expect to see a higher degree of variance in IT-enabled collaboration. Second, de-
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spite the relatively limited diffusion of IS, previous studies have demonstrated the importance
of technological integration through IS for the wood industry (Trang et al. 2014; Zander et al.
2015b). Third, the processing and utilization of renewable resources, such as wood, is typical-
ly characterized by a high level of complexity and EU regarding quantity, quality, and the
time of availability (Narodoslawsky et al. 2008; Zander et al. 2015a). Thus, both the internal
and external contextual factors considered in this study are highly relevant in this industry
context. Given the low diffusion of IS and its potential benefits — particularly against the
background of the existing EU — we argue that the wood industry is a suitable starting point

for analyzing the conditions under which IT-enabled collaboration contributes to better SCP.

Respondents were gathered from the Fordaq database using an online survey method. Fordagq
is a sector-specific network that provides a business database with contact information, spe-
cialized in the forestry and wood cluster and. Personalized survey invitations were distributed
among organizations involved in woodworking, wood processing, wood building, or the tim-
ber trade. A total of 203 questionnaires were returned, leading to an overall response rate of
just below 10 %. However, of these cases, 53 were excluded due to quality criteria, such as
missing values or implausibility of firm characteristics and IT usage behaviors. Hence, a final
sample of 150 complete cases that fulfilled all quality criteria remained. The sample charac-

teristics are summarized in Table B-29.

Table B-29. Sample characteristics

Industry sub-sector Respondent’s title
Woodworking industry 32.9% CEO 38.8%
Wood processing industry 28.8% Senior IT manager 12.7%
Wood building industry 13.0% Senior manager 48.5%
Timber trade 16.4% Purchasing & supply 10.6%
Other 8.9% Production & logistics 24.4%
Number of employees Marketing & sales 13.5%
Small (<50) 50.6%
Medium (50-250) 32.7%
Large (>250) 16.7% N=150

Low response rates are typical for this kind of web-based survey (Preston and Karahanna
2009); however, they bear the risk of non-response. To account for this threat, we used two
common measures: First, the sample characteristics are similar to those of the basic popula-
tion, indicating that our sample is fairly representative. Second, we checked for mean differ-
ences between the construct items in the first and the second halves of the sample (Armstrong
and Overton 1977); the results of the t-tests revealed no significant differences (p < .10). Both

indicate that non-responses are not a major threat for this study.
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1.5 Data Analysis and Results

To test the proposed model and hypotheses, we used a structural equation modeling (SEM)
approach. We decided to apply the partial least squares method (PLS) for two reasons: First, it
has fewer demands for sample size and excels at prediction. Second, a normal distribution is
not required (Ringle et al. 2012). The analysis was supported primarily using the software
SmartPLS 2.0. In addition, SPSS Statistics 21 was used for tests that are unavailable within
the SmartPLS package. The data analysis follows the widely adopted two-step analytic ap-
proach for SEM (Anderson and Gerbing 1988). First, the quality of the measurement model
should be assessed to ensure validity and reliability. Then, the structural model can be ana-

lyzed.

1.5.1 Measurement model assessment

According to Chin (1998), the sample size should exceed 10 times the number of indicators
for the scale with the largest number of indicators. In addition, the sample size must be greater
than 10 times the number of paths directed to any latent variable in the model. Our sample

size, which includes 150 cases, meets both criteria.

A single informant assessed both the independent and dependent variables in our study. As a
result, common method variance (CMV) poses a potential threat to the validity of the results
(Podsakoff et al. 2003). Therefore, following the approach of Podsakoff et al. (2003), we
checked for CMV with Harman’s single factor test and ran an exploratory factor analysis. The
results reveal that no single factor emerges from the data and that a general factor does not
account for the majority of the covariance among the measures. Hence, CMV is not a major

concern for this study.

Table B-30. FL, CR, AVE, and inter-construct correlations

Construct FL AVE CR 1 2 3 4 5 6 7 8 9
1. IT-enabled collab. .788—-.863 0.876 935 .936

2. Product complexity n/a n/a n/a 746 n/a

3. Tech. uncertainty ~ .870-.933  0.820 870 .836 .859 .906

4. Demand uncertainty .875-940 0.837 863 .826 851 .750 .915

5. Supply uncertainty .887-.931  0.828 951 811 .832 .859 .785 .910

6. Quality .877-.894  0.790 938 557 233 382 375 .398 .889

7. Cost .807-861 0.795 723 442 086 266 .291 255 .831 .892

8. Speed .840-.876  0.751 938 303 -.049 .114 .134 .116 .696 .860 .867

9. Flexibility .844-901 0913 939 387 .016 .180 .204 .190 .784 .886 .817 .955

Note: FL: Factor loadings; AVE: average variance extracted; CR: composite reliability; Bolded numbers:
square root of AVE, Note: FL, AVE, and CR cannot be computed for formative or single item measures.
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To assess the fit of the proposed hypotheses and empirical data, the measurement model was
tested for content, convergent, and discriminant validity. We assured content validity by using
established theories and existing scales from related research. Three measures were evaluated
to offer evidence of convergent validity: individual item reliability, composite construct relia-
bility (CR), and average variance extracted (AVE). Due to low factor loadings, one item each
from IT-enabled collaboration and quality scale were dropped (see Appendix). Afterwards, as
depicted in Table B-30, all items loaded on their assigned construct at .70 or above, which
indicates an acceptable limit of item reliability (Gefen and Straub 2005). The CR ranges be-
tween .723 and .951, which is also above the acceptable limit of .70 (Hulland 1999). Further-
more, the AVEs for all constructs exceed the minimum threshold of .50 (Bhattacherjee and
Premkumar 2004). The AVE is also used to evaluate discriminant validity (Chin 1998;
Fornell and Larcker 1981); as the AVE for each construct is greater than the variance shared
with other constructs (square root of AVEs on the diagonal in Table B-30), the distinctiveness
of constructs — and thus discriminant validity — can be confirmed. Finally, we checked the
cross-loadings. As expected, all items display higher loadings on their assigned constructs
than on any other construct within the model (Chin 1998). Hence, our analysis suggests that

our model is both acceptable and reliable.

1.5.2 Structural model assessment

To evaluate the structural model and test our hypotheses, we used a bootstrapping re-sampling
procedure (5000 samples) to compute inference statistics, as is the preferred method when the
sample size is greater than 100 (Kock 2011). The central criterion for the assessment of the
PLS structural model is the explained variance of the endogenous variable. With an explained
variance of .560, this value lies at a satisfactory level. However, the explained variance is typ-
ically highly dependent on the research context (Hair et al. 2011). Therefore, we also comput-
ed the Stone-Geisser Q” coefficient with a blindfolding procedure to determine the predictive
relevance of the structural model. With a value of .393, this measure clearly exceeds the min-

imum threshold of 0 (Hair et al. 2011).
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Figure B-7. PLS results of the structural model

The estimates of the path coefficients as well as the significance levels of the bootstrapping
procedure for both direct and moderating effects are presented in Figure B-7. The structural
model indicates that IT-enabled collaboration positively and significantly (b = .312; p < .01)
influences SCP, providing strong support for Hypothesis 1. With regard to the contextual fac-
tors considered in our model, which were proposed to influence the relationship between IT-
enabled collaboration and SCP, the results offer support for two of the four remaining hy-
potheses. The analysis demonstrates that both demand uncertainty (b = .406; p < .05) and
supply uncertainty (b = .307; p < .10) positively influence this relationship, offering support
for Hypothesis 3 and 4. However, we found no empirical support for Hypothesis 5, as the lev-
el of product complexity was revealed not to influence the relationship between IT-enabled
collaboration and SCP. That is, the interaction effect of IT-enabled collaboration and product
complexity in SCP is not statistically significant (b =.114; p = .10). Turning to technological
uncertainties, the results also do not support Hypothesis 2: The level of technological uncer-
tainty does not moderate the relationship between IT-enabled collaboration and SCP. In con-
trast to our theoretical assumption, the results display a negative effect (b =-.205). However,
this relation cannot be shown to be empirically significant (p = .10). Lastly, we found no

significant effect of the control variable (b =-.051; p = .10).

1.6 Discussion

1.6.1  Summary of findings

The results of the analysis regarding the relationship between IT-enabled collaboration and
performance (H1) support our expectation and highlight the value of developing information
processing capabilities for partnering organizations within a supply chain. Based upon survey
data gathered from 150 supply chain executives and senior managers, the empirical analysis

suggests that IT-enabled collaboration is key for achieving greater SCP in terms of speed,
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flexibility, cost, and quality. These findings are largely consistent with prior research on IT
value co-creation (e.g., Chen et al. 2013; Lee et al. 2014; Rajaguru and Matanda 2013). How-
ever, by drawing on the OIPT, our analysis goes one step further and examines how this rela-
tionship is influenced by several contextual factors arising from different dimensions of EU.
In particular, we observe that both demand uncertainty (H3) and supply uncertainty (H4)
strengthen the relationship between IT-enabled collaboration and SCP. Hence, consistent with
our argumentation and the information processing view of the firm, organizations operating in
environments with volatile supply and demand benefit particularly from IT-enabled infor-
mation processing capabilities, as they enable organizations to respond to changing conditions
in a flexible and timely manner. These findings are generally in line with previous research on
the contextual role of volatile supply and demand (e.g., Fynes et al. 2004). However, the re-
sults are also in contrast to findings from related research on the contingent effects of EU. For
example, both Koufteros et al. (2005) as well as Wong et al. (2011) report insignificant mod-
erating effects of EU. Furthermore, Wong et al. (2012) find that the positive association be-
tween information integration and performance is strengthened when the firm experiences a
low level of EU. However, the comparability of results from the studies mentioned above is

limited because they only consider EU as a unidimensional construct.

In terms of technological uncertainty, the empirical analysis does not offer support for Hy-
pothesis 2. Instead, the results suggest a negative moderating effect of technological uncer-
tainty on the relationship between IT-enabled collaboration and SCP. However, this relation
cannot be shown to be empirically significant. In fact, there is conflicting empirical evidence
regarding the effects of technological uncertainty on organizations’ integration decisions
(Walker and Weber 1987). According to Fynes et al. (2004) and Krause (1999), a possible
explanation is that organizations prefer to keep technology in-house, where it represents a
competitive advantage. This is particularly true for the wood industry, where the sharing of
information and knowledge is often restricted to non-core and non-sensitive activities (Zander
et al. 2015a). Furthermore, small organizations, which account for the largest share in our
sample, tend to be less innovative than their larger counterparts, resulting in lower levels of

technological change and uncertainty in general (Wagner and Hansen 2005).

Finally, the analysis demonstrates that the relationship between IT-enabled collaboration and
SCP is not significantly influenced by the level of product complexity and thus offers no sup-
port for Hypothesis 5. Simultaneously, the results indicate that product complexity signifi-

cantly and negatively impacts SCP, emphasizing the relevance of this factor. However, these
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results are consistent with findings from previous research. According to Rosenzweig (2009),
a potential explanation for this is that under certain conditions, IT-enabled collaboration can
be beneficial across varying degrees of product complexity: For complex products, it enables
the exchange of rich, product-related information and facilitates the flow of information via
electronic linkages. In contrast, when products are low in complexity and subject to high vol-
umes, properly executed IT-enabled collaboration can still be worthwhile, as it allows for
close collaboration with key customers and the optimization of product flows across the sup-

ply chain.

1.6.2  Implications and contributions

The study incorporates contextual factors with regard to the impact of IT investments on per-
formance outcomes and sets out to offer insights on the question regarding the conditions un-
der which IT creates value in the context of supply chains. By drawing on the information
processing view of the firm, our study findings offer valuable contributions and implications

to both research and practice.

The first theoretical contribution concerns the conceptualization of constructs. The study
demonstrates that EU should not be seen as a single, unidimensional construct reflecting vari-
ous dimensions simultaneously; instead, our results indicate that these dimensions are empiri-
cally distinct from one another. Unlike previous studies that conceptualize EU as a
unidimensional construct, our approach allows for comprehensive model development and a
deeper understanding of the moderating role of the various dimensions of EU. Moreover, this
approach may have the potential to resolve the contradicting results from previous research.
Second, the study is one of the few in research on IT value that draws on the OIPT and ap-
plies the moderation perspective of fit in terms of moderated regression analysis to examine
the role of contextual factors. Despite some divergences, our results support the basic struc-
ture of the theoretical model, highlighting both the applicability as well as the merits of OIPT
as a theoretical lens for research on IT value in general and research on IT value co-creation
in particular. Third, by drawing on OIPT and considering different dimensions of EU as in-
herent conditions of interaction in supply chains, the study directly responds to calls for both
more theory-driven empirical research on supply chain management (Chen et al. 2013) and
investigating the role of contextual factors with regard to the relationship between IT-related

investments and performance (Schryen 2013).
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Although this study focuses on a specific industrial sector, our results are largely consistent
with theory and may to some extent be generalizable to other sectors, as environmental uncer-
tainty is an important factor in supply chains across various domains. Hence, in terms of prac-
tical implications, this study provides important recommendations for supply chain executives
and IT managers. First, the findings highlight that developing efficient information processing
capabilities is crucial for mitigating uncertainty in supply chains. In particular, organizations
should consider investing in information processing capabilities when operating under volatile
conditions of demand and supply. Second, as a result of the former, our findings demonstrate
that contextual factors are highly related to performance outcomes of IT-enabled collabora-
tion. Therefore, managers should carefully reflect upon the conditions of their business envi-
ronments before investing in the development and implementation of IT-related capabilities.
Third, practitioners can profit from our study, as it equips managers with both theoretical
background and empirical evidence relating to why investments in IT may not necessarily
reap the expected performance outcomes. Lastly, our study provides a useful tool for measur-
ing contextual factors, which managers can apply to diagnose the conditions of their business

environment.

1.6.3 Limitations and future research

We acknowledge that there are several limitations of the study, which can be remedied by
extending our work in a number of directions. First, although our findings offer support for
our theoretical assumptions, a portion of the variance remains unexplained, as is the case for
most empirical studies. Therefore, future research might consider incorporating further deter-
minants and moderating factors. For example, despite EU being a key factor affecting the
performance of operations, it is not the only contingency factor. There are also likely to be
means of mitigating uncertainties in supply chains other than IT-enabled collaboration. Se-
cond, while we argue that the wood industry is a suitable starting point for analyzing contex-
tual factors, this specific context makes it harder to generalize, as the strength of factors may
vary due to industry-specific requirements and processes. Although the survey of a single
industry has its advantages, future studies should investigate industries with different charac-
teristics in order to improve generalizability. Third, the unit of analysis of this study is the
supply chain of an organization and its primary products, allowing for the consideration of
supply chain—wide patterns. However, it would be worthwhile to examine the role of contex-
tual factors and their influence on IT value at different stages of a supply chain in order to

clarify the role of varying operational procedures. Fourth, this study does not consider that the
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different dimensions of EU might influence each other. For example, product complexity is
often associated with high levels of demand uncertainty (Rosenzweig 2009). Although the
analysis supports our conceptualization of constructs and suggests that the various dimensions
of EU are empirically distinct from one another, the inter-construct correlations indicate that
these dimensions are interrelated, which might have influenced our results. Therefore, future
research should proceed by examining these interactions and their influence on the relation-
ships between IT investments and performance in greater detail. For example, considering and
analyzing EU as a multidimensional hierarchical construct could enhance our understanding
of how the different dimensions of EU are related to one another as well as how and under
what circumstances this affects the relationship between IT investments and performance out-
comes. Fifth, we used a single informant approach and captured self-reported perceptions of
the dependent and independent variables. Although this is common in IS research (e.g., Saraf
et al. 2007), the findings are nonetheless susceptible to the effects of CMV. While the results
from Harman’s single-factor test suggest that CMV is not significantly present in our data, we
encourage future research to collect objective performance indicators and data from multiple
sources and informants across the supply chain. Lastly, there is a threat in using measures of
IT capabilities and IT success collected at a single point in time, as effects may be time shift-
ed. Therefore, future studies should take the opportunity to substantiate findings using longi-

tudinal data.

1.7 Conclusion

Our study advances the knowledge frontier of IT value research and contributes to the nascent
stream that incorporates contextual factors with regard to the impact of IT investments on
performance outcomes. By drawing on OIPT, the study sheds light on the salient question of
the conditions under which IT creates value in the context of supply chains and offers an ex-
planation for the mixed results in previous literature. Based on our empirical findings, we
provide academics and managers with insights into the contextual role of EU and provide

guidance for both research and practice.
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1.8  Appendix

Table B-31. Operationalization of the measurement scales

Construct Scale
IT-enabled (Please rate how frequently you use the following IT tools in your supply chain):
Collaboration 1. Direct procurement tools. 2. Replenishment tools. 3. Projected shortages tool.

(Chan et al. 2012)

Product
Complexity
(Rosenzweig 2009)

Technological
Uncertainty

(Fink et al. 2007)

(Chen and Paulraj 2004)

Supply
Uncertainty
(Chen and Paulraj 2004)

Demand
Uncertainty
(Chen and Paulraj 2004)

Supply Chain
Performance
(Hult et al. 2006)
(Chen et al. 2013)

4. Delivery and tracking tool. 5. Design tool 6. Supply chain planning forecasting
tool. 7. Capacity planning tool 8. Business strategy tool.”

(Please select one category below that best describes the degree of customization
for the primary products manufactured in your organization) 1. Mostly standard
products with no options. 2. Mostly standard products with standard options.
3. Mostly standard products modified to customer specifications. 4. Mostly stand-
ard products with options modified to customer specifications. 5. Mostly custom-
ized products manufactured to customer specifications.

1. There is a high probability of product improvements in the next two years. 2.
We are often able to predict the nature of product improvements. 3. There have
been many changes in the product over the past five years 4. Our industry is char-
acterized by rapidly changing technology. 5. If we don’t keep up with changes in
technology, it will be difficult for us to remain competitive. 6. The rate of process
obsolescence is high in our industry. 7. The production technology changes fre-
quently and sufficiently.

1. The suppliers consistently meet our requirements. 2. The suppliers produce
materials with consistent quality. 3. We have extensive inspections of incoming
critical materials from suppliers. 4. We have a high rejection rate of incoming
critical materials from suppliers.

1. Our master production schedule has a high percentage of variation in demand.
2. Our demand fluctuates drastically from week to week. 3. Our supply require-
ments vary drastically from week to week. 4. We keep weeks of inventory of the
critical material to meet the changing demand. 5. The volume and/or composition
of demand are difficult to predict.

Quality: 1. The quality of the order fulfillment process is getting better every
time. 2. We have recently seen an improvement in the quality of the order fulfill-
ment process.” 3. We are satisfied with the quality of the order fulfillment process.
4. Based on our knowledge of the order fulfillment process, we think it is of high
quality. 5. The quality of the order fulfillment process could not be much better
than it is today. Speed: 1. The length of the order fulfillment process is getting
shorter every time. 2. We have recently seen an improvement in the cycle time of
the order fulfillment process. 3. We are satisfied with the speed of the order ful-
fillment process. 4. Based on our knowledge of the order fulfillment process, we
think it is short and efficient. 5. The length of the order fulfillment process could
not be much shorter than it is today. Cost: 1. The cost associated with the order
fulfillment process is getting better every time. 2. We have recently seen an im-
provement in the cost associated with the order fulfillment process. 3. We are
satisfied with the cost associated with the order fulfillment process. 4. Based on
our knowledge of the order fulfillment process, we think it is cost efficient. 5. The
cost associated with the order fulfillment process could not be much better than it
is today. Flexibility: 1. The flexibility of the order fulfillment process is getting
better every time. 2. We have recently seen an improvement in the flexibility of
the order fulfillment process. 3. We are satisfied with the flexibility of the order
fulfillment process. 4. Based on our knowledge of the order fulfillment process,
we think it is flexible. 5. The flexibility of the order fulfillment process could not
be much better than it is today.

Note: " Item has been removed due to low factor loadings.
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Abstract

The efficient use of resources in production has been a crucial strategy for achiev-
ing performance in manufacturing firms for decades. Information technology has
become an important enabler in manufacturing firms, having the potential to trans-
form the industry into a more resource efficient one with sustainable behaviour.
However, its influence on resource efficient production remains unexplored. By
drawing on the resource-based view and the dynamic capability theory, we devel-
op a research model and propose that IT alignment is the primary source of re-
source efficient production, which leads to superior performance outcomes. More-
over, we argue that IT alignment mediates the relationship between IT integration
and resource efficiency. An empirical study across executives in manufacturing
firms (n = 242) was conducted to empirically validate the research model. Our
findings provide evidence for the important role of IT capabilities for resource
efficient production and advance our understanding of creating IT value in manu-
facturing contexts.
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2.1 Introduction

Resource efficiency, which refers to the minimization of the amount of resources to achieve a
given level of output (Duflou et al. 2012), has been recognized as important strategy to
achieve significant cost savings and superior performance results since the early 1970’s (Modi
and Mishra 2011). Moreover, the limited availability of natural resources and an increasing
awareness for environmental concerns foster the efficient use of resources. This is also high-
lighted by various international initiatives, for e.g., the European Resource Efficiency Initia-
tive and the United Nations Environment Program (Huysman et al. 2015). This is especially
relevant for the manufacturing sector as it plays a vital role in the global economy and con-
sumes a significant amount of renewable and non-renewable materials (Duflou et al. 2012).
At the same time, information technology (IT) plays a critical role in the manufacturing indus-
try, having accounted for the highest amount of IT spending across vertical industries in 2014
(Gartner 2015). The role of IT for this industry has changed dramatically since the 1990s,
from the automation of transactional processes to that of an enabler of critical business pro-
cesses (Banker et al. 2006). Therefore, IT is now also seen as important source of transform-
ing manufacturing firms to exhibit a more resource efficient and sustainable behavior

(Melville 2010).

The economic impact of IT in manufacturing firms has been examined in IT business value
research. It has been demonstrated that IT capabilities can enhance manufacturing perfor-
mance either directly (e.g., Mishra et al. 2013; Saldanha et al. 2013), or indirectly through
intermediate factors such as dynamic manufacturing capabilities (Banker et al. 2006), produc-
tion capabilities (Ayabakan et al. 2017), and manufacturing’s coordination (Bharadwaj et al.
2007). Moreover, the impact of IT on efficient supply chain process capabilities has been
shown in various investigations (e.g., Rai et al. 2006; Wang et al. 2013). However, the role of
IS for achieving resource efficient production remains unexplored. At the same time, the im-
pact of resource efficiency on firm performance has been discussed for decades in operations
research (Adler et al. 2009). Studies found that resource efficiency, including resource effi-
cient production, leads to superior performance impacts for companies (e.g., Browning and
Heath 2009; Modi and Mishra 2011; Saldanha et al. 2013). However, no study exists that em-

pirically examines the influence of IT on resource efficient production.

Based on this research gap, we aim to examine how IT contributes to resource efficient pro-
duction. This seems to be promising in two ways. First, the enabling role of IT in manufactur-

ing has been widely examined in IS research and empirically supported. Hence, a positive
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impact in the context of resource efficient production, which has been shown to be an im-
portant driver of firm performance, can be expected. Second, achieving resource efficiency is
challenging for firms, for example, with respect to remaining flexible to environmental
changes and avoiding rigidity (Modi and Mishra 2011). Thus, there is also a need and poten-
tial of IT to enhance resource efficient production (Melville 2010). We therefore aim to an-
swer the following research questions: (1) Do IT capabilities lead to resource efficient produc-

tion? (2) What are the underlying mechanisms in the value creation process?

We develop and empirically test a theoretical research model to answer these research ques-
tions. Drawing on the resource-based view (RBV) and the dynamic capability theory, we pro-
pose IT alignment and IT integration, which have been widely investigated in IT business
value research (Gerow et al. 2014; Rai et al. 2006), as possessing capabilities for creating val-
ue through resource efficient production. Moreover, we hypothesize that IT alignment as a
dynamic capability is the primary source of resource efficient production, thereby mediating
the effect of IT integration. A questionnaire-based survey among organizations in the German
wood industry was conducted to test the research model. By doing so, we contribute to prior
research on business value — especially in the manufacturing context — and operations man-

agement.

The rest of the paper is structured as follows: in the next section, we review the concept of
resource efficient production and prior research on IT capabilities in the manufacturing con-
text. We then develop the research model and hypotheses. Next, we present the study’s re-
search design, followed by the results and analysis of the empirical investigation. Finally, we
discuss our research findings and the implications, address the limitations of our study, and

offer directions for further research.

2.2 Theoretical Background

2.2.1  The concept of resource efficient production

Resource efficiency refers to the minimization of the amount of resources to achieve a given
level of output (Duflou et al. 2012). Operations management research has conceptualized var-
ious aspects of resource efficiency and its impact on financial performance, e.g., inventory
(Chen et al. 2005), marketing (Modi and Mishra 2011), and labor (Saldanha et al. 2013) effi-
ciency. In this study, we focus on resource efficient production, referring to the minimization
of the amount of resources, i.e. natural, industrial, and waste-as-resources, to transform raw

materials into finished products (Huysman et al. 2015; Modi and Mishra 2011). Although
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resource efficient production targets sustainable issues and can reduce environmental impacts
(Delmas and Pekovic 2015) such as reduced gashouse emissions, the focus and ultimate goal
lies in the achievement of performance outcomes (Modi and Mishra 2011). It therefore differs
from the concept of eco-efficiency, which focuses on the reduction of ecological and envi-

ronmental impacts (Dahlstrom and Ekins 2005; Melville 2010).

Operational capabilities in operations management literature are typically conceptualized as
multiple-dimensions constructs (Peng et al. 2008). The input-output approach is often applied
in extant literature to capture the dimensions of resource efficient production (e.g., Duflou et
al. 2012; Modi and Mishra 2011), leading to four underlying dimensions: (1) Input materials,
e.g. the use of reusable and defect-free materials (Despeisse et al. 2013), (2) efficient produc-
tion processes, for example, by minimizing machinery failures and product defects (Daian and
Ozarska 2009), (3) output products, e.g. minimizing production residues (Duflou et al. 2012),
and (4) efficient logistics processes with suppliers, customers, and other third parties, for ex-
ample, regarding optimized transportation routes and the minimization of packaging materials

(Grant et al. 2010).

2.2.2  IT capabilities as sources of manufacturing performance

According to this RBV, firms create business value by developing unique capabilities for
combining IT resources with other organizational resources (Bharadwaj 2000; Wade and
Hulland 2004). In contrast, IT resources per se, such as software and hardware, are seen as
imitable and mobile, therefore not leading directly to value. The dynamic capability theory
extends the RBV, defining dynamic capabilities as “the firm’s ability to integrate, build and
reconfigure internal and external competences to address rapidly changing environments”
(Teece et al. 1997, p. 516). Based on this theory, it is argued that firms need to constantly
renew their capaibilities and resources to remain immobile and non-immatable (Teece et al.
1997). Dynamic capabilities are typically characterized as higher-order capabilities that
directly lead value, being shaped by lower-order capabilities (Liu et al. 2013). In the context
of manufacturing industries, IS scholars have shown that IT capabilities can enhance firm
performance either directly (e.g., Mishra et al. 2013; Saldanha et al. 2013) or indirectly
through intermediate factors (e.g., Ayabakan et al. 2017; Banker et al. 2006; Rai et al. 2006).

In this study, we investigate two IT capabilities that have garnered much attention in IS re-
search: First, IT integration refers to provision of integrated data and processes through infor-

mation systems in a focal firm (Bharadwaj et al. 2007). Previous research has recognized IT
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integration as lower-order capability, shaping the development of higher-order capabilities, such
as supply chain integration (Rai et al. 2006), to create business value. Second, IT alignment
describes the timely and appropriate fit between business and IT management components to
ensure that both remain in harmony (Luftman and Brier 1999). Scholars have conceptualized IT
alignment as dynamic capability (Baker et al. 2011; Schwarz et al. 2010) and as an important
driver of firm performance (Gerow et al. 2014). As we investigate impacts of I'T on operational
capabilities, we focus on operational IT alignment, which refers to alignment between business
and IT infrastructure and processes to ensure that IT fits the operational requirements of the
business (Gerow et al. 2015). Both IT capabilities have been widely used to explain impacts on
organizational capabilities in general and in the manufacturing context in particular (e.g.,

Bharadwaj et al. 2007; Cragg et al. 2002), therefore being suitable for this study.

2.3 Research Model

Our conceptual research model, which describes the relationship between IT capabilities, re-
source efficient production, and operational performance, is shown in Figure B-8. First, in
line with previous work in operations management, we place resource efficient production as
the ultimate driver of operational performance. Building on prior research in operations strat-
egy literature, we evaluate performance along multiple dimensions, including quality, de-
pendability, cost, and flexibility (e.g., Boyer and Lewis 2002; Ferdows and De Meyer 1990).
Second, we build on the RBV and its application in IS research to examine the role of IS in
this value creation process. We interpret IT alignment as a dynamic capability and primary
source of resource efficient production. Furthermore, we argue that IT integration can be in-
terpreted as lower-order capability and antecedent of IT alignment. Therefore, we propose a
mediating effect of IT integration on resource efficient production. As our research focus lies
on the role of IT capabilities in enhancing resource efficient production, direct effects be-

tween the IT capabilities and operational performance are not considered.
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Figure B-8. Proposed research model
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2.3.1  Resource efficient production as source of operational performance

The relationship between resource efficient production processes and firm performance has
been widely investigated in literature and is associated with advanced operations management
practices (Modi and Mishra 2011). Because such processes are a result of high customization
to the specific firm context and path dependencies, they are seen as representative of rare firm
capabilities that are difficult to imitate, leading to competitive advantage (Browning and
Heath 2009; Peng et al. 2008). Resource efficient production therefore enhances operational
performance in manufacturing firms in terms of quality, dependability, costs, and flexibility.
Firms that established resource efficient processes minimize the production of waste, leading
to cost savings, for example, for procurement as well as inventory and waste management,
which can also be invested in other value-adding activities (Delmas and Pekovic 2015; Duflou
et al. 2012). Moreover, quality issues and inefficient processes can be detected, which might
be overshadowed in the case of a high level of resource slacks (Chase et al. 2006). Therefore,
resource efficient production also results in higher dependability due to more predictive and
stable production processes (Modi and Mishra 2011). Previous operations management re-
search has shown a positive performance impact of resource efficient production (e.g.,

Browning and Heath 2009; Modi and Mishra 2011). Therefore, we propose a first hypothesis:

Hypothesis 1 (H1): Resource efficient production is positively related to operational perfor-

mance.

2.3.2  The effect of IT capabilities on resource efficient production

In previous research, IT has been shown to enhance advanced manufacturing capabilities and
facilitate resource efficient production in the following ways: first, information systems, such
as resource planning systems or operational management systems (OMS), help synchronize
and automate business processes in manufacturing (Banker et al. 2006). This results in re-
duced manual tasks of workers, leading to more efficient production processes in terms of
higher accuracy and quality regarding the output products (Saldanha et al. 2013). In addition,
IS can improve efficiency in production by improving the use and reuse of production assets
in multiple plants (Banker et al. 2006). Second, IT can enhance the convergence of infor-
mation between manufacturing and other functions within firms, such as marketing, product
development, and logistics (Bharadwaj 2000; Pavlou and El Sawy 2010). Because of im-
proved coordination between these functions, resources are used more efficiently in accord-

ance with production schedules (Banker et al. 2006). For example, production schedule data
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may be connected with resource consumption data from facilities management to identify
unnecessary production processes, thus leading to the avoidance of resource use (Despeisse et
al. 2013). Furthermore, the risk of defective and obsolete products can be minimized, result-
ing in reduced waste in production (Banker et al. 2006; Mishra et al. 2013). Third, inter-
organizational systems (IOS) increase the efficiency of supply chains (e.g., Rai et al. 2006),
leading to more resource efficient production. IOS improve coordination and information ex-
change between supply chain partners by reducing communication and order fulfillment er-
rors, therefore leading to more efficient resource allocations (Barua et al. 2004; Mishra et al.
2013). Furthermore, improved coordination leads to more efficient transportation routes and
logistics processes by minimizing shipment errors and optimizing packaging (Banker et al.
2006). In addition, knowledge-sharing systems can expose opportunities for the reuse of
waste materials in industrial networks in order to enhance resource efficiency (Grant et al.
2010). Lastly, better availability and quality of information improves planning and forecasting
in manufacturing, which enhances the efficient use of resources. Information systems, such as
OMS, enable the visibility of real-time changes in inventory and demand, leading to the opti-
mization of resource allocations, more efficient use of materials based on material require-
ments, and reuse of product components (Banker et al. 2006). Moreover, improved infor-
mation flows create more flexibility regarding decisions for investments in production capaci-

ties, thus lowering the need for a high level of additional capacity (Andres and Bedoya 2003).

However, based on the dynamic capability theory, we argue that IT alignment capabilities —
rather than the availability of such systems per se — are the primary IT-related source of re-
source efficient production. First, firms need to make sure that IS are actually used and fit the
requirements of the business (Bharadwaj et al. 2007). IT alignment is a capability that ensures
this effect by evaluating whether IS supports the business (Gerow et al. 2014; Kearns and
Lederer 2004). Hence, firms with advanced operational IT capabilities have implemented IS
that are adapted to the complex and unique production processes and well aligned with manu-
facturing needs (Bharadwaj et al. 2007), leading to value in terms of resource efficient pro-
duction. Second, manufacturing processes need to remain flexible and adaptive to uncertain-
ties and volatilities in order to avoid unnecessary waste of resources (Modi and Mishra 2011).
Moreover, IS used in manufacturing need to be constantly adapted and renewed to correspond
to new production processes and technologies (Bharadwaj et al. 2007). Dynamic IT capabili-
ties were shown to enhance a firm’s agility and flexibility (Leonhardt et al. 2016) and solve

the tradeoff between scale of scope economies by enabling quicker adaptability of products
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and production processes (Andres and Bedoya 2003). IT alignment is such a capability, as it
involves continuous change of a firm’s underlying resources and capabilities in order to
ensure that IT fits to the business (Baker et al. 2011; Schwarz et al. 2010), thereby faciliating
resource efficient production. Based on these arguments, we propose the following hypothe-
sis:

Hypothesis 2 (H2): Operational IT alignment is positively related to resource efficient pro-

duction.

IT integration can be seen as antecedent to operational IT alignment. In IS research, it is wide-
ly interpreted as lower-order capability, shaping the development of higher-order dynamic
capabilities (e.g., Rai et al. 2000), such as operational IT alignment. Integrated functions of
IS, such as consistent data and seamless access to data, enable improved information flow,
visibility of business processes, and decision-making (Bharadwaj et al. 2007), leading to im-
proved coordination of activities between and within firms to achieve alignment (Dong et al.
2009). Previous research has shown that general investments in such systems are necessary
for achieving IT alignment (Kearns and Lederer 2004; Schwarz et al. 2010). Therefore, an

additional hypothesis can be suggested:
Hypothesis 3 (H3): IT integration is positively related to operational IT alignment.

Finally, we argue that IT integration does not directly influence resource efficient production,
but that this relationship is mediated trough IT alignment. This is theoretically rooted in the
application of the RBV in IS research, where lower-order capabilities, such as IT integration,
are further away from business value impacts than higher-order dynamic capabilities (Pavlou
and El Sawy 2010; Rai et al. 2006). Simply putting in place an integrated IS (such as OMS or
ERP) will not influence business value in terms of resource efficient production significantly
(Bharadwaj et al. 2007). Moreover, large investments in inappropriate systems can cause ri-
gidity traps and hinder adaptability of production processes (Saldanha et al. 2013). Therefore,
we argue that the value of IT integration results from its impact on operational IT alignment

and propose a mediation hypothesis:

Hypothesis 4 (H4): Operational IT alignment positively mediates the relationship between IT

integration and resource efficient production.
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2.4  Research Design

241 Measures

The scales for operational efficiency, operational IT alignment, and IT integration were
adopted from validated measures used in previous studies. All items were measured using
multi-item scales with seven-point Likert rating systems. Operational performance was
adapted from Wang et al. (2013). Performance should be measured along different dimen-
sions in order to account for tradeoffs between differences in these measures (Banker et al.
2006). Therefore, we used a formative second-order construct, including four different sub-
constructs: quality, dependability, cost, and flexibility. For operational IT alignment, a reflec-
tive six-item scale was adapted from Gerow et al. (2015). IT integration was measured on an
8-item scale developed by Bharadwaj et al. (2007). An overview of all measurement instru-

ments can be found in the Appendix.

Resource efficient production is primarily assessed with objective measures from secondary
databases in previous research (e.g., Ayabakan et al. 2017; Modi and Mishra 2011). However,
as perceptual measures are seen to be better suited to the study’s context (Chau et al. 2007)
and objective measures of resource efficiency are not univocally defined (Huysman et al.
2015), we developed a new construct following the principles of Lewis et al. (2005) and
MacKenzie et al. (2011): (1) As the first step, we developed a conceptual model of the con-
struct. A structured literature review has been conducted, resulting in a list of 32 papers for
further analysis. Moreover, we conducted 10 expert interviews with managers in the manufac-
turing industry to identify key attributes of the construct’s domain. This content analysis led
to the conceptualization of resource efficient production as the extent to which an organiza-
tion minimizes the amount of resources to transform raw materials into finished products
(Duflou et al. 2012; Modi and Mishra 2011), including input materials, production processes,
output products, and logistics processes as sub-dimensions (see Background Section). Based
on the decision rule by Jarvis et al. (2003), we specified resource efficient production as re-
flective-formative second-order construct. (2) The second step comprised the development of
measures. Based on the results of the literature review and expert interviews, an initial pool of
25 items were derived and grouped into the four dimensions. Items were worded in line with
recommendations from literature, such as precise and simple statements (e.g., MacKenzie et
al. 2011; Podsakoff et al. 2003). Next, we assessed content validity of the items by utilizing
the procedure developed by Lawshe (1975). A group of 13 academic and industry experts

were asked to evaluate the relevance of each item to the construct on a 3-points-scale: ‘1 =
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Not relevant’, ‘2= Important (But Not Essential)’, ‘3=Essential’. We calculated the content
validity ratio [= (n — N/2)/(N/2)], where N is the sample size and n the number of participants
rating the item as ‘relevant’ or ‘important’. As seven items did not exceed the threshold of .54
(Lawshe 1975), they were dropped from the instrument (Lewis et al. 2005). Moreover, items
were carefully reworded and optimized according to recommendations of the experts. (3) Fi-
nally, we analyzed the measurement properties of the developed construct by conducting a
survey in the manufacturing industry in Germany. Following the procedure as described in
Lewis et al. (2005), we performed an exploratory assessment of the instrument. The Kaiser-
Meyer-Olkin (.89) and Bartlett sphericity test (1.971,24, significant at p = 0.000) ensured
sampling adequacy and instrument validity. We computed an exploratory factor analysis us-
ing the varimax rotation procedure. Four factors with eigenvalues greater than 1 emerged,
accounting for 61.679 % of the variance. All items loaded on their theoretically assigned fac-
tor (.52-.81) above the lower bound of .50 (Straub 1989), thereby not loading on multiple fac-
tors. Furthermore, Cronbach’s alpha of the four factors (.713-.878) exceeded the threshold of
.5 (Nunnally 1978), indicating internal consistency. Therefore, the measurement instrument
displayed sufficient measurement properties for the confirmatory assessment in this empirical

study.

2.4.2  Sample and data screening

Data was collected from organizations in the German wood industry. This industry was cho-
sen as the unit of analysis for two important reasons: First, maximizing the utilization of wood
resources is highly relevant for this sector, because wood waste has been reported to generate
high costs and an increased awareness of environmental concerns have driven companies to
use wood resources more efficiently (Daian and Ozarska 2009). Therefore, this industry has
also been used as a unit of analysis in other studies investigating resource efficiency (e.g.,
Daian and Ozarska 2009; Schliephake et al. 2009). Second, the wood industry is characterized
by a low- to medium-degree of IS diffusion, in spite of the importance of IT being highlighted
in this sector (Trang et al. 2014). Therefore, we expect a greater variance regarding the devel-
opment of IT capabilities compared to more mature industries. To summarize, we expect the

wood industry to represent an appropriate sampling frame for this study.

The sampling frame in this investigation was provided by Fordaq database, which is a net-
work for the wood industry that provides a business database with contact information. Per-
sonalized survey invitations to participate in an online survey were distributed among organi-

zations involved in woodworking, wood processing, wood building, or the timber trade. The

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



166 Study #6: Creating Value through IT-Enabled Resource Efficient Production

invitations targeted executive or senior managers with direct responsibility for IT or produc-
tion functions. A total of 284 questionnaires were completed, 42 of which were excluded due
to quality criteria, such as implausibility of demographics or IT usage behaviors. Overall, 242
cases were used as sample for further data analysis. Small- and medium-sized enterprises rep-
resent the largest share within our sample: 86 % have fewer than 50 employees, 11 % have
between 50 and 250 employees, and 4 % are organizations with more than 250 employees.
Most respondents were CEOs (83 %), followed by senior managers (11 %) and other manag-
ing positions (6 %). Further, the sub-sectors of the wood industry are represented as follows:
woodworking (31 %), wood processing (44 %), wood building (7 %), timber trade (11 %),
other (8 %).

Before validating our hypotheses, we tested for non-response bias and common method vari-
ance (CMYV). Low response rates are typical for web-based surveys (Preston and Karahanna
2009). To test for non-response bias, we checked for differences between the mean values of
the construct items (latent variable scores) in the first and the second halves of the sample
(Armstrong and Overton 1977). A t-test was performed and revealed no significant differ-
ences (p < .05). Therefore, we concluded that non-response bias is not a major threat for this
study. Since we employed a single-informant approach, we performed the Harman’s single-
factor test (Podsakoff et al. 2003) to assess the threat of CMV. An exploratory factor analysis
including all measurement items was performed. No single factor emerges from the data and
no factor accounted for most of the variance (<27.459%), indicating that common method

bias will not be a concern in this study.

2.5  Data Analysis and Results

To test the theoretical model, we applied a structural equation modeling (SEM) approach. The
partial least squares method (PLS) was applied because it is more suitable for formative con-
structs (Ringle et al. 2012). The software SmartPLS 2.0.M3 (Ringle et al. 2005) was used for
the primary analysis. Further, SPSS Statistics 21 was employed for tests that are unavailable
in the SmartPLS packages. We followed the widely adopted two-step analytic approach for
SEM for data analysis (Anderson and Gerbing 1988). First, we assessed the quality of the
measurement model. Next, the structural model was assessed. Finally, we performed a media-
tion analysis to test whether IT alignment mediates the effect between IT integration and re-

source efficient production.
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2.5.1 Measurement model

We first assessed the convergent validity of the constructs. Three measures were evaluated for
each reflective measure to assess convergent validity: individual item reliability, average vari-
ance extracted (AVE), and composite construct reliability (CR). According to Hulland (1999),
item loadings should be above .70. As two items in the IT integration and two items in the
input materials scale did not have item loadings above .70 (Hulland 1999), they were dropped
and then the procedure was repeated. The results are presented in Table B-33 and show that
all remaining items have loadings above .70. Moreover, all item loadings are significant (p <
0.01). The AVE exceeds the acceptable limit of .50 and the CR varies between .840 and .947,
which is above the lower bound of .70 (Bagozzi and Yi 1988). The criterion of Fornell and
Larcker (1981) was used to assess discriminant validity. The square root of AVE for each
construct is greater than the variance shared with other constructs, confirming discriminant
validity. Finally, we evaluated cross-loadings. All items have higher loadings on their as-

signed construct than on any other construct in the model (Chin 1998).

Table B-33. FL, CR, AVE, and inter-construct correlations

FL CR AVE 1 2 3 4 5 6 7 8 9 10

1. IT integration .701-.845 .908 .622 .789

2. Operational IT alignment 751-912 942 731 .582 .855

3. Input materials .704-.824 863 .611 .265 .349 .782

4. Production processes 755-.850 .909 .626 .294 .367 .553 .791

5. Output products .822-.893 891 .732 .152 .198 .470 .654 .855

6. Logistics processes .734-838 .840 .637 .178 .270 .430 .498 .506 .798

7. Quality .859-913 947 783 .282 .325 499 .583 467 .479 .885

8. Dependability .846-.893 .902 .753 .241 .296 .330 .546 .457 .378 .673 .868

9. Cost .799-903 .883 .716 .248 297 .156 .169 .071 .112 .238 .229 .846

10. Flexibility .872-.934 930 .816 .180 .287 .373 .588 .514 .439 .609 .600 .193 .904

FL: Factor loadings;, CR: composite reliability; AVE: average variance extracted, Bolded numbers: square root
of AVE

The higher-order reflective-formative constructs, i.e., resource efficient production and opera-
tional performance, were estimated using the two-stage approach (Ringle et al. 2012). The
outer models of the formative constructs were evaluated for both the relevance of their respec-
tive factors and the threat of multicollinearity (Hair et al. 2011). The results show that all fac-
tor weights significantly (p < .01) account for a relevant share (w > .10) of their constructs.
Furthermore, to account for the threat of multicollinearity, we evaluated the variance inflation
factor (VIF). The VIFs do not exceed the threshold of 5 (<2.055). Our analyses suggest that

our measurement model is acceptable and reliable.
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252 Structural model

To assess the structural model and test the hypotheses of our research model, we used a boot-
strapping re-sampling procedure with 5000 samples. The amount of variance explained in the
endogenous constructs is the primary criterion for assessing the PLS structural model
(Hulland 1999). The PLS results reveal that the model explains a substantial amount of vari-
ance in operational performance (R? = .485) and operational IT alignment (R? = .339). More-
over, the explained variance of resource efficient production (R? = .145) is comparable to oth-
er studies on IT-enabled manufacturing capabilities (e.g., Ayabakan et al. 2017; Bharadwa;j et
al. 2007; Saldanha et al. 2013). However, as the explained variance highly depends on the
research context (Hair et al. 2011), we also used the blindfolding procedure to compute the
Stone-Geisser Q? coefficient. All Q? values clearly exceed the threshold of 0, indicating the

overall model’s predictive relevance (Chin 1998).
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Figure B-9. PLS results of the structural model

The results indicate support for Hypothesis 1 and the influence of resource efficient produc-
tion on operational performance (b =.693, p <.01). Further, operational IT alignment also
significantly influences resource efficient production (b = .380; p < .01). Regarding Hypothe-
sis 3, the results indicate that IT integration significantly affect the degree of operational IT

alignment (b =.582, p <.01). We find no significant effect of both control variables (b =

.009-.073, p > .10). An overview of the structural model is depicted in Figure B-9.

2.5.3  Mediation analysis

To analyze mediating mechanisms, we followed the approach by Subramani (2004). First,
mediation analysis technique (Hoyle and Kenny 1999) was used to assess the magnitude and
significance of the mediated path. We calculated the magnitude of the mediating path by mul-
tiplying the standardized path coefficients of each single path. Inference statistics were com-
puted based on the standard deviation and standardized path coefficients of the direct paths

among the independent, mediating, and dependent variable. The result of the individual medi-
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ation path (.221) reveals a significant effect (z stat = 5.332) for Hypothesis 4. Second, we
compared nested models (Chin et al. 1996). We analyzed the explained variance by adding an
additional path from IT integration to resource efficient production. The significance of the
increased explanatory power was assessed by calculating the effect size [(Rzpmml mediation —
R%full mediation)/(1 — Rzpama] mediation)] and computing the the pseudo F-statistic [=f** (n—k- 1),
df = (1, (n — k))], where n is the sample size and k the number of independent variables. The
small effective size (f2 = .008) and the non-significant pseudo F(1, 238)-statistic of 1.965 re-
veal no significant effect on the explanatory power by adding the newly introduced direct
path. Therefore, our results indicate that the relationship between IT integration and resource
efficient production is fully mediated by operational IT alignment, giving empirical support

for Hypothesis 4.

2.6 Discussion and Conclusion

Our study aimed to investigate whether IT leads to resource efficient production and to ana-
lyze underlying IT capabilities and mechanisms. Based on the RBV and the dynamic capabil-
ity theory, we developed a theoretical research model and framework and tested it with cross-
sectional data gathered from 242 organizations working in the German wood industry. Our
results first reveal that resource efficient production significantly contributes to operational
performance (b = .693, p < .01), indicating the relevance for achieving competitive advantage
in manufacturing firms. Although it has been argued that resource efficiency can hinder
adaptability and cause negative performance impacts (Adler et al. 2009), our findings are
largely consistent with previous findings (e.g., Browning and Heath 2009; Modi and Mishra
2011), indicating positive performance outcomes, including flexibility. Next, our results show
that operational IT alignment is a primary driver for resource efficient production. The results
underline the business value impact of IT alignment in previous research and the importance
of operational alignment in manufacturing contexts (Gerow et al. 2014, 2015). Moreover, our
results highlight the role of dynamic capabilities for realizing business value in manufactur-
ing. Therefore, firms can achieve value-adding resource efficient production capabilities by
continuously aligning IT and business infrastructures and processes. Furthermore, the results
indicate that IT integration has a significant impact on IT alignment (b =.582, p<.01) and a
mediating effect on resource efficient production (path coefficient = .221). Consistent with
previous research (Barua et al. 2004; Dong et al. 2009; Rai et al. 2006), IT integration can

therefore be interpreted as lower-order capability, which enhances business value in terms of
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resource efficient production by shaping the development of dynamic capabilities, i.e. opera-

tional IT alignment.

Our study offers three major contributions to the body of literature. First, we integrate IT-
related capabilities into the value creation process through resource efficient production. Alt-
hough previous research has widely investigated the role of resource efficiency for realizing
performance (Adler et al. 2009), the impact of IT-related capabilities has rarely been exam-
ined. Our results show that IT alignment significantly contributes to resource efficient produc-
tion, which reveals the important role of IT capabilities for achieving resource efficiency. Be-
sides, we developed a measurement construct for resource efficient production that can be
adapted by further studies in this research context. Second, we contribute to prior IS research
on IT-enabled manufacturing performance (e.g., Ayabakan et al. 2017; Banker et al. 2006;
Rai et al. 2006) by examining its effect on resource efficient production. Our study thus intro-
duces resource efficient production as another important I'T business value dimension in man-
ufacturing contexts. Finally, our results provide theoretical support for the RBV and the dy-
namic capability theory in IS research by showing that dynamic IT capabilities are the prima-
ry source of resource efficient production, mediating the effect of lower-order capabilities.
We applied this view, in specific, to IT integration as lower-order capability and operational
IT alignment as dynamic capability. This can improve our understanding of the underlying
mechanisms of IT-enabled manufacturing performance in general and resource efficient pro-

duction in particular.

For practitioners, this study shows that managers should recognize operational IT alignment
capabilities as a central source for achieving resource efficient production. Moreover, they
should evaluate their IT integration capabilities to foster IT alignment. However, a sole focus
on investments in integrated systems is insufficient. Organizations should rather consequently
align business and IT processes and infrastructures to ensure that IT capabilities respond to
challenges of the external environment, resulting in business value in terms of resource effi-
cient production. Consequently, managers should, at the same time, be aware that realized
resource efficiency through their IT capabilities is temporary and thus foster IT alignment to

sustain such benefits.

The results of this study must be interpreted with caution due to the following limitations,
which also provides avenues for future research. First, our study comes with typical limita-
tions of cross-sectional and quantitative research designs. Although our results indicate that

CMV and non-response bias is not a threat, longitudinal and multi-informant approaches
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could improve the reliability of the results and also give insights into the dynamic mecha-
nisms of IT-enabled resource efficient production. Second, specific characteristics of the
German wood industry might affect the generalizability of our results. Although this industry
represents an appropriate unit of analysis for examining issues regarding resource efficiency,
future research could validate and extend our findings to other industries and cultural con-
texts. Third, future research could explore other IT-related and organizational capabilities to
better understand the mechanisms that lead to resource efficient production. Fourth, scholars
note that resource efficient firms are at a greater risk of becomig rigid and inflexible to re-
spond to environmental changes (Adler et al. 2009). Although we could demonstrate a posi-
tive relationship between resource efficient production and performance, including flexibility,
future research could investigate the role of IT capabilities regarding tensions between re-
source efficiency and flexibility. Finally, we did not consider direct effects between IT capa-
bilities and operational performance as this was not the focus of our study. However, analyz-
ing the mediating mechanisms between IT capabilities, resource efficient production, and op-
erational performance could provide additional insights regarding IT-enabled performance in

the manufacturing context.
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2.7

Appendix

Table B-34. Operationalization of the measurement scales

Construct

Scale

Opera-
tional Per-
formance
(Wang et al.
2013)
Resource
Efficient
Production
(Self-
developed)

IT Align-
ment

(Gerow et
al. 2015)

IT Integra-
tion
(Bharadwaj
et al. 2007)

(How does your current operational performance compare with main competitors?): Quality: 1.
Product features. 2. Product reliability. 3. Product durability. 4. Product performance. 5. Con-
formance to the product specification. Dependability: 1. Speed of delivery. 2. Reliability of
delivery. 3. Lead time. Cost: 1. Inventory costs. 2. Shortage costs. 3. Costs of defected goods.
Flexibility: 1. Process flexibility. 2. Volume flexibility. 3. Mix flexibility.

Input materials: 1. The proportion of finite input materials is low. * 2. The proportion of renew-
able input materials is high. 3. The proportion of reusable input materials is high. * 4. Input mate-
rials possess a high quality to ensure optimal durability of materials. 5. The error rate of input
materials is low to avoid loss of resources. 6. We coordinate in production in terms of volume
and time to avoid loss of resources. Production processes: 1. We use accurate machines to avoid
defects of products. 2. Losses during production due to machinery failures are low. 3. The used
technology in the production process is being aligned with the technological progress. 4. The loss
of quality due to storage of intermediate products is low. 5. Employees in production are highly
aware of the efficiency of the production process. 6. Employees in production are highly moti-
vated for an efficient use of resources. Output products: 1. Supply and demand are aligned to
minimize loss of resources. 2. Production residues are kept low. 3. Non-reusable production resi-
dues are kept low. Logistics processes: 1. We use transportation with a minimum consumption
of resources. 2. The efficiency of our transportation routes in our supply chain is optimized. 3.
Unnecessary packages are kept low.

1. Our IT processes support our business processes. 2. We adapt our IT processes to our business
processes. 3. Our IT processes and business processes match each other. 4. We identify the fit
between our IT infrastructure and our business infrastructure. 5. Our IT infrastructure and busi-
ness infrastructure correspond to each other. 6. Our IT infrastructure aligns with our business
infrastructure.

(Our production/resource planning system allows us integrated access to): 1. All customer-related
data (e.g. Service contracts, feedback, etc.). * 2. All order-related data (e.g., order status, han-
dling requirements, etc.). * 3. All production-related data (e.g., resource availability, quality,
etc.). 4. All market-related data (e.g., promotion details, future forecasts, etc.). (To what extent
does your resource-planning system facilitate the following coordinated activities with your sup-
pliers?): 5. Knowledge of the maintenance of inventory mix/ levels. 6. Delivery scheduling and
tracking. (To what extent does your resource-planning system facilitate the following coordinated
activities with your suppliers?): 7. Knowledge of the maintenance of inventory mix/ levels. 8.
Delivery scheduling and tracking.

Note: * Item has been removed due to low factor loadings.
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C. Contributions

Focusing on IT-based value co-creation research, this cumulative thesis aims to accomplish
three goals. First, it strives to resolve contradictory findings of existing research on IT busi-
ness value creation in inter-organizational networks by integrating results of previous studies.
Second, it aims to examine key capabilities and interdependencies of IT-based value co-
creation mechanisms by extending reference theories. Third, it pursues to offer insights on IT-
based value co-creation in the wood industry by adapting the theoretical findings to this spe-
cific context. Based on the applied three-step reference theorizing approach, six studies have

been conducted to answer the proposed research questions.

Initially, this chapter recapitulates the main findings of the foregoing studies, synthesizes
them into an overarching IT-based value co-creation model, and provides a more holistic view
of the reference theorizing approach (Section C.I). Subsequently, overall implications for re-
search and practice are presented (Section C.II). Finally, the last section addresses the limita-

tions of this thesis, and provides avenues for future research (Section C.III).
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I. Findings on IT-Based Value Co-Creation in Inter-Organizational

Networks

This section summarizes and synthesizes the findings of the six studies included in this thesis,
and provides answers to the three research questions posed in Section A.I.2. The summary is
structured along three subsections: contradictory results of research on IT business value crea-
tion in inter-organizational networks (C.1.1), key capabilities and interdependencies of IT-based
value co-creation mechanisms (C.1.2), and business value dimensions and contextual factors of
IT-based value co-creation in the wood industry (C.1.3). These subsections reflect the three-step
reference theorizing approach, i.e., theory integration (B.I), theory extension (B.II), and theory
adaptation (B.III). Finally, all findings are related to each other and synthesized into a model of

IT-based value co-creation that extends current theory on IT business value (C.1.4).

I.1 Findings on Resolving Contradictory Results of Research on IT Business Value

Creation in Inter-Organizational Networks

In Part B.I, two meta-analyses have been conducted with the aim of integrating findings on the
research domain. Consequently, the two studies provide answers to the first research question
on how contradictory results of research on IT business value creation in inter-organizational
networks can be resolved by drawing on reference theories and considering contextual factors.
The first study (#1) adapts the perspective of the resource-based view and relational view in
order to investigate the relationship between inter-organizational IT capabilities and organiza-
tional performance. The second study (#2) focuses on organizational agility as a type of busi-
ness value while adapting the resource-based view and dynamic capability theory. Both studies

additionally analyze the moderating role of contextual factors on the investigated relationships.

Table C-1. Core research question and core contribution of Study #1

Summary of Study #1

Title Synthesizing and Integrating Research on IT-Based Value Co-Creation: A Meta-Analysis

Core research How can contradictory findings on the relationship between inter-organizational IT factors
question and business value be resolved?

Core The study resolves contradictory findings on IT-based value co-creation by adopting the theo-

contribution  retical perspective of the resource-based view and the relational view, showing that IT-based
inter-organizational assets, knowledge sharing, complementary capabilities, and governance
as capabilities are the sources of relational value. Moreover, contextual factors in terms of
relationship type, region, and measurement type influence the results, and need to be consid-
ered by research.
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Study #1 aimed to integrate research findings on the relationship between IT factors and busi-
ness value dimensions in inter-organizational networks. The study thus contributes by resolving
contradictory findings in the research field. The results indicate that network partners should not
focus on IT resources alone, but should rather develop unique inter-organizational IT capabili-
ties to create business value, showing the nonexistence of the productivity paradox
(Brynjolfsson 1993) in research on IT-based value co-creation. Moreover, IT-based inter-
organizational assets, knowledge sharing, complementary capabilities, and governance all sig-
nificantly impact business value, providing strong theoretical support for the relational view
(Dyer and Singh 1998). Nevertheless, the study also shows that interdependencies between the-
se factors may exist and need to be analyzed in more detail. For instance, the results indicate a
mediating relationship between IT-based knowledge sharing and governance on the one hand,
and IT-based inter-organizational assets and complementary capabilities on the other hand. This
is also reflected by the greater effect of IT-based inter-organizational assets on relational-level
value in contrast to the other three IT-based sources of relational value which show a higher
correlation with process-level outcomes. Furthermore, the study also highlights the importance
of contextual factors in explaining IT business value creation in inter-organizational networks.
In particular, research needs to consider the type of inter-organizational relationship and the
region in which the network cooperates. In addition, methodological attributes, i.e. the use of

perceptual in contrast to objective performance measures, explain diverging research results.

Table C-2. Core research question and core contribution of Study #2

Summary of Study #2
Title Diving into the Relationship of Information Technology and Organizational Agility: A Meta-
Analysis

Core research How can contradictory findings on the relationship between IT and organizational agility be
question resolved?

Core The study resolves contradictory findings on IT-enabled agility by adopting the theoretical

contribution  perspective of the resource-based view and dynamic capability theory, showing that dynamic
IT capabilities are the main IT-related drivers of both entrepreneurial and adaptive organiza-
tional agility.

The second study (#2) aimed to integrate research findings on the relationship between IT and
organizational agility as specific type of business value. Hence, the study contributes by explain-
ing contradictory results in the research domain. The findings reveal that inter-organizational net-
works should focus on IT capabilities as an important source of organizational agility, and that
enabling effects outperform possible negative effects as suggested by previous research (e.g.,
Overby et al. 2006). Therefore, a paradox in this research stream cannot be confirmed as the anal-

ysis reveals a significant effect of IT capabilities on both entrepreneurial and adaptive agility.
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Moreover, inter-organizational networks should focus on dynamic IT capabilities and, therefore,
on the ability to continuously adapt and renew information systems for changing business envi-
ronments. This has been confirmed by the greater influence of dynamic IT capabilities on organi-
zational agility in contrast to static IT capabilities. The study also shows that the theoretical rela-
tionships hold true in various conditions, i.e., the attributes of the analyzed studies. In contrast to
suggestions by previous researchers, the type of respondents, level of analysis, and publication

type did not influence the magnitude of the analyzed correlations.

Part B.I: Theory Integration

RQ 1: How can contradictory results of previous research on IT business value Unit of analysis:
creation in inter-organizational networks be resolved by drawing on reference Previous studies on IT business value
theories and considering contextual factors? across industries
O Tt '
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Figure C-1. Synthesized findings on resolving contradictory results of research on IT business value
creation in inter-organizational networks

To summarize, the integrated findings of Part B.I are depicted in Figure C-1. Both studies (#1

and #2) show that contradictory findings on the relationship between IT and business value in

inter-organizational networks can be resolved by adopting a resource-based theoretical per-
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spective and by considering the contextual conditions. Therefore, IT capabilities are regarded
as the main drivers of IT-enabled business value in inter-organizational networks. In particu-
lar, interdependencies between the factors derived from the relational view and dynamic ca-
pabilities need to be conceptualized as primary IT mechanisms of value co-creation, which is
the focus of Part B.Il. Moreover, contextual factors in terms of the network type and the un-
derlying region affect how inter-organizational networks gain value from IT, implying the

need to grasp details of IT-based value co-creation in the wood industry (Part B.III).

1.2 Findings on Key Capabilities and Interdependencies of IT-Based Value Co-

Creation Mechanisms

Part B.II comprises two studies that have been conducted with the goal of extending theories
in the research field. The studies thus address the second research question by examining key
capabilities and interdependencies of IT-based value co-creation mechanisms. Based on the
findings of Part B.I, both studies adopt a resource-based perspective. The first study (#3) ex-
tends the relational view of the firm by reconceptualizing the sources of relational value to the
IS context, and proposing a new logic between the factors. The second study (#4) extends the
IT alignment concept to the network context by adopting a dynamic capability perspective,
and investigating its relationship with other inter-organizational IT capabilities and relation-

ship performance. Both studies have been conducted in regional networks in Germany.

Table C-3. Core research question and core contribution of Study #3

Summary of Study #3

Title IT-Based Value Co-Creation: A Reconceptualization and Extension of the Relational View

Core research How can the relational view be reconceptualized and extended when applied to the context of
question information systems?

Core The study contributes by extending the relational view to the IS context, and by providing a

contribution = new conceptualization and configuration of the constructs. It shows that digitally enabled
interfirm capabilities (IT-enabled interfirm integration and complementary capabilities) are
the immediate antecedents of relational value, thereby mediating the impact of information
processing capabilities (IT-enabled knowledge sharing and governance) on relational value.

Study #3 reconceptualizes the relational view from Dyer and Singh (1998) by providing a
new conceptualization of the constructs when applied to the IS context and by reconfiguring
its underlying logic. It, therefore, extends the understanding of how relational value can be
achieved when IT is embedded into context, and how IT capabilities interdepend in this value
generating process. The results reveal that the four IT-enabled sources of relational value can
be classified into two groups, with digitally enabled interfirm capabilities (i.e., IT-enabled

interfirm integration and complementary capabilities) being the primary antecedents of rela-
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tional value as well as the mediating factors of the relationship between information pro-
cessing capabilities (i.e., [T-enabled knowledge sharing and governance) and co-created val-
ue. Therefore, network partners should recognize digitally enabled interfirm capabilities as a
primary means of creating value through inter-organizational IT investments. IS-induced ex-
ploitation and exploration were found to be the underlying mechanisms of these capabilities.
In contrast to the reference theory, i.e., the relational view, information processing capabilities
do not directly influence relational value. Rather, network partners first need to exploit the
provided and transferred information in networked business activities by building digitally

enabled interfirm capabilities in order to ultimately realize the anticipated benefits from IT.

Table C-4. Core research question and core contribution of Study #4

Summary of Study #4

Title The Role of Inter-Organizational IT Alignment for Co-Creating Value: Empirical Evidence
from Regional Network Collaborations

Core research What is the role of inter-organizational IT alignment as a dynamic capability for co-creating
question value?

Core The study contributes by demonstrating that inter-organizational IT alignment is a dynamic

contribution capability that directly leads to co-created value. Moreover, IT alignment can be interpreted
as a higher-order capability that mediates the relationship between inter-organizational IT
capabilities (i.e., IT infrastructure integration, information capabilities, and IT-enabled coor-
dination) and relationship performance.

The second study in Part B.II (#4) analyzes the role of IT alignment for value co-creation. It,
therefore, extends the IT business alignment literature, which highlights the important role of
alignment for achieving business value, but misses an inter-organizational analysis (Coltman et
al. 2015). The study demonstrates that IT alignment can be conceptualized as a higher-order
dynamic capability and accordingly as the ultimate driver of relational value. Inter-
organizational networks thus need to shape capabilities that ensure an ongoing fit of network IT
and business infrastructures and processes in order to handle dynamics of network IT and busi-
ness components, such as the technical (de-)integration of network partners. Moreover, the
study identifies three antecedents of inter-organizational IT alignment: IT infrastructure integra-
tion, information capabilities, and IT-enabled coordination. In previous literature, there were
inconsistent conceptualizations regarding their direct or indirect impact on relational value
(Barua et al. 2004; Wang et al. 2013; Zhu and Kraemer 2005). The results reveal that IT align-
ment is an important explanatory factor in this context, resulting in a mediating effect on the
relationship between inter-organizational IT capabilities and relationship performance. There-
fore, network partners need to continuously align their IT and business infrastructures and pro-

cesses to fully realize the anticipated relational rents from inter-organizational IT capabilities.
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Part B.II: Theory Extension

RQ 2: What are the key capabilities and interdependencies of IT-based value Unit of analysis:

co-creation mechanisms in inter-organizational networks? Inter-organizational networks across industries

Information Processing Capabilities LRI Inter-_O_r_ganlzatwnaI Relational Value
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IT infrastructure integration IT-enabled * Reduced
interfirm integration operational costs
T T ¢ Increased
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2 g izati fec
£+ Inter-organizational systems Q through 10S ‘x‘ through 10S A + Increased
l l ¢ l productivity
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complementary capabilities

IT-enabled Interfirm Operational benefits
information information + Faster order
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Dynamic IT capabilities futfilment
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nter-organizational IT alignmen i
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l l Network Network
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. | ;
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= Effect A: Improving information prcoesssing capabilities for the value-generating exploitation of information in network business activities
= Effect B: Developing higher-order inter-organizational capabilities through I0S and complementary resources to co-create value

= Effect C: Offering information processing capabilities to identify, assimilate, and transform information

Figure C-2. Synthesized findings on key capabilities and interdependencies of IT-based value co-
creation mechanisms

Synthesizing the findings from both studies (see Figure C-2), IT-based value co-creation
mechanisms in inter-organizational networks can be theorized as a capability-building pro-
cess, comprising a hierarchy of IT capabilities. First, information processing capabilities pro-
vide the foundation for co-creating value, consisting of inside-out (i.e., IT infrastructure inte-
gration), outside-in (i.e., IT-enabled information sharing and interfirm information capabili-
ties), and spanning capabilities (i.e., IT-enabled governance and coordination). Inter-
organizational systems are embedded in these information processing capabilities. Second,
higher-order inter-organizational IT capabilities are the primary sources of relational value.
They consist of digitally enabled interfirm capabilities (i.e., IT-enabled interfirm integration
and complementary capabilities) with the underlying mechanisms of exploration and exploita-
tion through IOS, and dynamic IT capabilities (i.e., inter-organizational IT alignment). Over-

all, this implies three interrelated effects of IT capabilities on relational value. First, networks
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can improve their information processing capabilities in order to exploit the valuable infor-
mation in networked business activities (Effect A). Second, network partners can blend 10S
with complementary inter-organizational resources to develop higher-order IT capabilities to
co-create value (Effect B). Finally, information processing capabilities provide the infrastruc-
tural possibilities to identify, assimilate, and transform information as a basis for value co-

creation (Effect C).

L3 Findings on Business Value Dimensions and Contextual Factors of IT-Based Val-

ue Co-Creation in the Wood Industry

Part B.III has aimed to adapt the previously developed IT-based value co-creation mecha-
nisms (Part B.IT) to the context of inter-organizational networks in the wood industry. Two
studies have been carried out to scrutinize the contextual factors and business value dimen-
sions in this particular context, therefore responding to the third research question. As Study
#1 showed that contextual factors influence the results of IT business value creation in inter-
organizational networks, the first study in this part (#5) sheds light on the role of environmen-
tal uncertainties in the co-creation of IT value. The second study (#6) delves deeper into the
business value dimension and examines how IT enables resource efficient production. Both
studies have been conducted in organizations in the German wood industry to capture its spe-

cific characteristics.

Table C-5. Core research question and core contribution of Study #5

Summary of Study #5

Title Shifting from Justification to Understanding: The Impact of Environmental Uncertainty on
the Value of IT-Enabled Collaboration in Supply Chains

Core research How does IT-enabled collaboration lead to supply chain performance under environmental
question uncertainties in supply chains in the wood industry?

Core The study contributes by exposing the important role of contextual factors in IT-based value

contribution  co-creation. It shows that environmental uncertainties, i.e., supply and demand uncertainty,
moderate the effect of IT-enabled collaboration on supply chain performance for organiza-
tions in the wood industry.

The first study (#5) investigates IT business value creation in the presence of contextual fac-
tors in supply chains in the wood industry. As Study #4 showed that information processing
capabilities are an important source of relational value by enabling inter-organizational high-
er-order capabilities, Study #5 adapts the information processing view (Galbraith 1973). The
results reveal that IT-enabled collaboration as such a capability significantly impacts supply
chain performance in the wood sector. More importantly, environmental uncertainties are

identified as contextual factors in this industry given that demand and supply uncertainties

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



Findings on IT-Based Value Co-Creation in Inter-Organizational Networks 181

strengthen the effect of IT-enabled collaboration on supply chain performance. However, in
contrast to expectations from previous studies (Fynes et al. 2004; Rosenzweig 2009), techno-
logical and product-related uncertainties do not influence the results. The study, therefore,
demonstrates that a detailed consideration of contextual conditions is beneficial for analyzing
how inter-organizational networks co-create IT value. Accordingly, firms in the wood sector
especially profit from IT investments when operating under fluctuating conditions of supply

and demand.

Table C-6. Core research question and core contribution of Study #6

Summary of Study #6
Title Creating Value through IT-Enabled Resource Efficient Production: A Dynamic Capability
Perspective

Core research How do IT capabilities lead to resource efficient production in supply chains in the wood
question industry?

Core The study contributes by expanding the business value dimension for the specific context of

contribution  the wood industry. Resource efficient production as the ultimate driver of performance is
developed as a new construct. The study shows that IT alignment as a dynamic capability is a
central IT value mechanism for achieving resource efficiency, thereby mediating the impact
of IT integration as a lower-order capability.

Finally, the last study of this cumulative dissertation (#6) delves deeper into the business value
resulting from IT capabilities in supply chains in the wood industry. The study demonstrates
that resource efficient production is a direct source of operational performance, and consists of
four underlying dimensions, i.e., input materials, production processes, output products, and
logistics processes. The newly developed construct, i.e., resource efficient production, can be
further adapted by researchers and practitioners to evaluate the level of resource efficiency of a
company and its network partners. Moreover, the underlying IT-enabling mechanisms are iden-
tified. Based on the findings of Study #2 and Study #4, the investigation conceptualizes dynam-
ic capabilities (Teece et al. 1997) as primary drivers of business value in inter-organizational
networks. The findings reveal that IT alignment can be interpreted as the central IT-related
source of resource efficient production, and that it fully mediates the impact of IT integration as
information processing capability. Therefore, networks in the wood sector need to build IT ca-
pabilities that foster the adaption to challenges of the external environment in order to realize

business value in terms of IT-enabled resource efficient production.

Figure C-3 depicts the synthesized findings for business value creation in inter-organizational
networks in the wood industry. The IT-based value co-creation mechanisms developed in Part
B.II (conceptual level) can be adapted to the specific context of the wood industry (empirical

level). Accordingly, IT-enabled collaboration from the perspective of the relational view, on the
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one hand, and IT alignment as a mediator of IT integration from the dynamic capability per-
spective, on the other hand, are identified as IT-based value co-creation mechanisms for organi-
zations in the wood sector. Additionally, the theoretical relationships are modified to the specif-
ic context of the wood industry. First, contextual factors in form of environmental uncertainties
moderate the effect of IT on business value. Second, resource efficiency is conceptualized as an
additional dimension of business value and ultimate driver of organizational performance. To
summarize, the findings modify extant theoretical concepts to better understand how IT leads to

value for inter-organizational networks in the specific context of the wood industry.

Part B.lll: Theory Adaptation

RQ 3: What are the business value dimensions and contextual factors of IT business value Unit of analysis:
creation in inter-organizational networks in the wood industry? Supply chains in the wood industry
IT-Based Value Co-Creation Mechanisms Business Value of IT
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Figure C-3. Synthesized findings on business value dimensions and contextual factors of IT-based
value co-creation in the wood industry

1.4 Synthesis: Extending Theory on IT Business Value to Inter-Organizational Net-

works by Reference Theorizing

Each of the subsections in Part B focused on one step of the reference theorizing approach
used in this thesis. Altogether, they contribute to the overarching goal of this cumulative the-
sis, i.e., to extend the understanding of how IT leads to business value in inter-organizational

networks. Therefore, they provide the foundation for extending theory on IT business value to
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the inter-organizational level of analysis. Accordingly, this section first integrates the main
findings of the six separate studies by showing how they relate to each other (see Figure C-4).
Afterwards, these findings are synthesized into a model of IT-based value co-creation that
extends current theorizing in research on IT business value (see Figure C-5). Additionally, a

holistic view of the reference theorizing approach is provided (see Figure C-6).

Although the six studies addressed one of the proposed three research questions respectively
(see Section A.L.2), they are logically intertwined in their entirety (see Figure C-4). Part B.I has
aimed to integrate previous research findings by drawing on reference theories and analyzing
contextual factors. It laid the foundations for Part B.II. First, Part B.I demonstrates that IT-
related factors should be conceptualized as IT capabilities since they show a higher correlation
with business value. Therefore, the empirical studies conducted in Part B.II analyzed inter-
organizational IT capabilities as mechanisms of value co-creation. Second, although Study #1
shows that all four sources derived from the relational view enhance business value, the analysis
reveals interdependencies between these factors. Therefore, Study #3 extends the relational
view by reconceptualizing the factors and logic of this reference theory to the IS context. Third,
Study #2 demonstrates that dynamic IT capabilities play an important role in achieving business
value in terms of organizational agility. Building upon this finding, Study #4 understands inter-
organizational IT alignment as a dynamic capability and, thus, as a primary source of relational
value. As an interim result, the studies in Part B.II extend the reference theories identified in

Part B.I by developing and adding new constructs, configurations, and logic.

Proceeding further, Part B.I and Part B.II laid the foundation for Part B.III. Part B.I already
highlights that research results in IT business value creation depend on contextual factors,
indicating the need to analyze specific characteristics of supply chains in the wood industry.
Part B.II provides the theoretical understanding for investigating IT-based value co-creation
mechanisms in this unique context. In particular, while Study #5 adapts the perspective of the
relational view with IT-enabled collaboration as an information processing capability result-
ing in a digitally enabled interfirm capability, Study #6 conceptualizes IT alignment as a dy-
namic capability and IT integration as an information processing capability. Both studies
show that the developed IT-based value co-creation mechanisms developed in Part B.II can be
adapted to the specific context of the wood industry, substantiating the generalizability of the
theoretical models. Yet, the theoretical models are also modified by adding the moderating
role of environmental uncertainties and by expanding the business value dimension in terms

of resource efficiency, showing the important role of the underlying context.
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Theorizing IT-Based Value Co-Creation in Inter-Organizational Networks

I. Theory Integration
Integrating results from previous research to resolve contradictory findings

Part B.I: Resolving Contradictory Results of Research on IT Business Value Creation
in Inter-Organizational Networks
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lll. Theory Adaptation

Instantiating and modifying the extended theories to a specific context to account for the
underlying contextual conditions and to increase the practical relevance

Part B.llI: Business Value Dimensions and Contextual Factors of IT-Based Value Co-Creation
in the Wood Industry
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Figure C-4. Relation between studies included in the thesis — A reference theorizing perspective on IT-
based value co-creation in inter-organizational networks
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As clarified beforehand, each of the six studies have aimed to advance the particular under-
standing of how value can be co-created in inter-organizational networks. Beyond that, a syn-
thesis of all studies amounts to the extension of current theorizing on IT business value in
general (Kohli and Grover 2008; Masli et al. 2011; Melville et al. 2004; Schryen 2013). More
specifically, the overall research findings are synthesized into a model of IT-based value co-
creation (see Figure C-5). Exemplarily, this model is based on and hence extends the re-
nowned IT business value framework by Melville et al. (2004). In the following, the individu-

al parts of the proposed model are explained and discussed in relation to extant literature.

lll. Environment

Region Industry
Characteristics Characteristics
Il. Inter-Organizational Network ﬂ ﬂ

I. Focal Firm

Internal IT and Business Resources
T T - Business Value

Int . Comple-
Inside-out Spanning ntegration mentarity

Information Digital Business
Capabilities — Capabilities
| | Relational

Rent
Outside-in Alignment |

|:> Relational Value
External IT and Business Resources

Figure C-5. IT-based value co-creation model — An extension of Melville et al. (2004)

Inter-organizational network and focal firm: Melville et al. (2004) already suggest that trad-
ing partner resources and business processes influence the IT business value generation process
of the focal firm. However, they treat the inter-organizational perspective as an external factor
in the competitive environment. Besides, other acknowledged models on IT business value
(e.g., Kohli and Grover 2008; Masli et al. 2011; Schryen 2013) lack the inter-organizational
perspective at all. Yet, traditional firm boundaries have recently begun to blur, and IT and non-
IT resources of network partners have increasingly become integral parts of IT business value

generation (Grover and Kohli 2012). Accordingly, conventional knowledge on IT business val-
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ue needs to be integrated with findings from IT-based value co-creation research (Ning and
Tanriverdi 2017). This concern is the primary focus of this thesis. Therefore, external IT and

business resources must be included into the IT business value generation process.

Digital business capabilities: Traditional IS research (see Figure A-6) conceptualizes IT
business value generation as a process (IT investments —€apabilities —Performance) by clear-
ly separating between IT and business factors (Drnevich and Croson 2013). This corresponds
to treating IT as a separable artifact (El Sawy 2003) that is exogenous to theory (Grover and
Lyytinen 2015). Nowadays, IT is yet increasingly fused with the internal and external busi-
ness environment, implying seamless connectivity and integration between IT and business
(El Sawy 2003). Therefore, in contrast to traditional IT business value models which propose
a contribution of IT to complementary business capabilities and processes, contemporary re-
search needs to identify digitized capabilities where IT is deeply embedded in the business
environment (Kohli and Grover 2008). The studies included in this thesis demonstrate that IT-
enabled interfirm integration and complementarity as well as dynamic IT capabilities can be
defined as such competencies. For instance, Study #3 conceptualizes IT-enabled interfirm
integration as a digitally enabled capability where 10S are embedded in integrated inter-
organizational business activities, e.g., in order to co-create digital products and services. This
contrasts with previous studies which separate the IT artifact from non-IT related interfirm
integration constructs (e.g., Chen et al. 2013; Rai et al. 2006). Accordingly, instead of focus-
ing on IT investments and their link with capabilities which then result in value (IT invest-
ments —€apabilities —Performance), research is shifting towards a new business value genera-
tion process with digital business capabilities as the primary sources of IT-based business and

relational value (Digital business capabilities —Value).

Information capabilities: Companies increasingly invest in capturing, analyzing, managing, and
processing massive amounts of data to generate new benefits from high quality information.
Therefore, the focus shifts from the value of information technology to the generation of value
from information (Bharadwaj et al. 2013). In this thesis, this issue is addressed by the notion of
information capabilities (i.e., inside-out, outside-in, and spanning capabilities) in the business val-
ue generation process. Moreover, the question of how these information capabilities relate to digi-
tal business capabilities arises as a result (Kohli and Grover 2008). It can be argued that infor-
mation capabilities and digital business capabilities have different but complementary roles in
enhancing business value. While processing and analyzing huge amounts of data provides an im-

portant foundation for creating value, full benefits result from its exploitation in digitized inter-
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and intrafirm business capabilities (Malhotra et al. 2005; Roberts et al. 2012). For instance, Study
#3 and #4 show that sharing high quality data between network partners does not directly lead to
value without first encouraging the development of higher-order, digitized capabilities. This also
provides an explanation for studies that postulate but do not observe the impact of information
capabilities on performance (e.g., Chuang and Lin 2017; Saldanha et al. 2013). In summary, IT
business value generation, including the inter-organizational level of analysis, can be described as
a process of developing and leveraging information capabilities and digital business capabilities

(Information capabilities —Pigital business capabilities —Value).

Value: While traditional IT business value research is constrained to direct economic and
financial performance measures, scholars increasingly emphasize alternate and broadened
measures of value (Masli et al. 2011). Moreover, pure performance metrics underestimate the
true benefits of IT, especially regarding information and digital business capabilities (Kohli
and Grover 2008). For instance, organizational agility and flexibility represent critical intan-
gible business value dimensions (Kohli and Grover 2008; Lee et al. 2015), a fact that has been
highlighted by Study #2. Therefore, the endogenous variable needs to be conceptualized at a
broader level than business process or organizational performance, and must include intangi-
ble IT value dimensions as well. Moreover, IT does not only impact business value within the
focal firm, but also the relational value resulting from collaboration in inter-organizational
networks (Grover and Kohli 2012). Therefore, value needs to be assessed by multilevel theo-
rizing (Zhang and Gable 2017), including new network-level measures and metrics for as-
sessing the distribution of value in the form of relational and spillover rents (Provan et al.

2007; Straub et al. 2004).

Environment: Environmental conditions can have a huge impact on how organizations can
create business value from IT (Masli et al. 2011; Wong et al. 2012). First, characteristics of
the economic region, such as availability of IT talent, technological infrastructure, and gov-
ernmental support, shape the business value generation process (Shih et al. 2008; Zhu and
Kraemer 2005). Second, industry characteristics, such as time-sensitivity and turbulence, can
hinder or reinforce the extent to which organizations can create value from IT (Melville et al.
2004; Mithas et al. 2013). As IT is increasingly embedded in digital business capabilities,
diverging technological prerequisites of countries and industries are even becoming more crit-
ical through the “digital divide” (Dewan and Riggins 2005). This thesis further emphasizes
the critical role of environmental factors for IT business value generation. For instance, Study

#5 demonstrates the moderating role of supply and demand uncertainties in the wood indus-
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try, and Study #1 that the impact of inter-organizational IT capabilities is greater in develop-
ing countries. Thus, industry and region characteristics need to be integrated in research on IT
business value, either by including moderating factors or by investigating causal relationships

in a specific context.

Overall, the proposed model of IT-based value co-creation (see Figure C-5) has been derived
by following the three-step reference theorizing approach described in Section A.LS.
Following the recommendations of Grover and Lyytinen (2015), the centerpiece of this
approach is to extend theory with the aim to increase the understanding of IT-related
phenomena. Figure C-6 accounts for this focus by providing a more holistic view of the

reference theorizing approach.

‘ Theory o
Integration

Theory Extension
Reference Theories : . Existing IS Research
Developing and adding new
e.g., resource-based view, constructs, configurations, e.g., IT business value
relational view, dynamic ::> and logic to capture IT- <:: research, incl. Melville et al.
capability theory related phenomena (2004)
A (Grover and Lyytinen 2015)

Blended IS Theories

Contribution to Contribution to the
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management) extension of Melville et al.

(2004) (see Figure C-5)

l
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! Context-Specific IS Theories .
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H e.g., IT-based value co-creation in the wood industry i
1 1

Figure C-6. A holistic view of the reference theorizing approach

Theory extension stems from both, theories from reference discipline(s) (e.g., the relational
view from strategic management) and existing IS research (e.g., IT business value studies). It
can be further informed by theory integration, e.g., through meta-analyses, as it provides basic
building blocks for theory development (Hunter and Schmidt 2004). Building on these foun-
dations, the reference theorizing approach used in this thesis involves two-way theory blend-
ing. This is in contrast to conventional reference theorizing which features one-way theory
borrowing, i.e., solely instantiating or modifying reference theories to the IS context (Grover

and Lyytinen 2015). Following such an advanced blending approach is reasoned by the fact
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that — though often taken for granted — reference theories are, in fact, not completely applica-
ble for investigating IS-related issues (Avison and Malaurent 2014). Put simply, “the shoe
does not fit” (Miller 2007, p. 180). Hence, proper reference theorizing should not only focus
on transferring insights from one discipline to another (i.e., one-way influence), but also on
generating novel theoretical insights that go beyond either discipline and contribute to both of
them alike (i.e., two-way exchange) (see Section C.II.1). This is accomplished by accounting
for dissimilarities between the involved disciplines, referred to as disanalogous and counter-
factual reasoning (Oswick et al. 2011). For instance, this thesis shows that IOS as relation-
specific assets per se do not create value, but that they need to be deeply embedded in digit-
ized interfirm business processes. Ultimately, such a two-way theory blending approach leads
to extended reference theories that properly capture IS-specific phenomena, i.e., blended IS
theories. They are characterized by new constructs, configurations, and logic. The developed
IT-based value co-creation model (see Figure C-5) is an example of such a blended IS theory.
Beyond enriching traditional reference theorizing, blended IS theories may also serve as start-
ing point for developing new and native IS theories, which are currently rare if not almost

non-existent in IS research (see Section C.I11.2).

Ultimately, while blended IS theories are characterized by a high level of abstraction, theory
adaptation aims to instantiate and modify blended IS theories to a specific context. This offers
the advantage of considering and understanding the contextual conditions that influence
causal relationships while also increasing the practical relevance of the results (see Section
C.IL.2). While this thesis focused on the wood industry as an exemplary context, theory
adaptation can be applied to other contexts as well, such as different economic sectors,
countries, cultures, and network types. To summarize, a holistic view of reference theorizing
is provided that is of both theoretical and practical use, thus contributing to latest IS calls to

“Enrich the Mid-Range Theory” (Grover and Lyytinen 2015, p. 288).

To test the hypothesized relationships of the extended reference theories, the studies included
in this thesis conducted large-scale quantitative analyses. The control variables, i.e., network
and firm characteristics, did not influence the results. Besides, the inter-organizational IT ca-
pabilities could be instantiated to the context of the wood industry, substantiating the general-
izability of the findings. Moreover, the adaptation of the findings to a specific industrial con-
text provided additional insights on the underlying environment, i.e., the influence of envi-
ronmental uncertainties as contextual factors and resource efficiency as a further value dimen-

sion. Consequently, the results provide solid empirical support for the proposed IT-based val-
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ue co-creation model. Yet, future research should complement this primarily behavior-

oriented perspective with design science research to further evaluate the findings (Hevner and

Chatterjee 2010). The applicability and feasibility of the results can be verified by building

and implementing solution-oriented IT artifacts (Hevner et al. 2004). For instance, prototypes

for interfirm IT support and resource efficiency measurement instruments could be designed

and evaluated within the scope of case studies in the wood industry. As such, the empirically

supported findings of this thesis can be evaluated under real-life conditions to shed further

light on their practical relevance and feasibility (Hevner et al. 2004).

II. Implications for Research and Practice

In this section, the major contributions of this thesis for the relevant stakeholders are discussed.

They include scholars in the fields of IS, strategic management, and operations management

(Section C.II.1) as well as cross-industrial and wood industry-specific decision-makers who aim

to realize benefits through inter-organizational IT investments (Section C.11.2).

II.1  Implications for Research

The key implications of this thesis for research are summarized Table C-7.

Table C-7. Overview of major research contributions

Community

Contribution

Explanation

Information Systems

(c1) Resolving contradictory
findings on IT business value
creation in inter-organizational
networks by integrating previous
research findings

(c2) Extending the relational
view and dynamic capability
theory to IS research in order to
properly explain IT-based value
co-creation mechanisms

(c3) Providing insights on IT-
based value co-creation when
considering the contextual condi-
tions in a specific industry

(c4) Providing an IT-based value
co-creation model that extends IT
business value research

(c5) Offering a holistic view of
reference theorizing with theory
extension as its centerpiece to
“Enrich the Mid-Range Theory”
in IS research

Resource-based theories, i.e., the relational view and the dy-
namic capability theory, provide foundations to explain which
inter-organizational IT factors lead to the co-creation of value.
Contextual factors further add to explaining diverging results
from previous research.

The underlying constructs, configurations, and logic of the
relational view and dynamic capability theory need to be ex-
tended to properly explain IT-related phenomena of value co-
creation. This results in a hierarchical conceptualization of
inter-organizational IT capabilities.

The contextual conditions need to be considered when investi-
gating IT-based value co-creation. In the wood industry, this
relates to environmental uncertainties as contextual factors and
to resource efficiency as additional business value dimension.

Extant theorizing on IT business value needs to be extended by
incorporating an inter-organizational level of analysis, IT-
embeddedness, information mindset, and expanded value di-
mensions.

The holistic view of the reference theorizing approach is of
theoretical and practical use. Two-way theory blending con-
tributes to both the reference disciplines(s) and the IS disci-
pline. Practical use is increased by adapting blended IS theories
to a specific context.

Continued on Page 191
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Continued from Page 190

(c6) Blending resource-based Resource-based theories are not completely applicable to IS-

= theories with existing IS research specific phenomena. Dissimilarities between IOS and other
g through disanalogous and coun-  inter-organizational resources, e.g., appropriation and indirect
% terfactual reasoning value effects, require new conceptualizations, configurations,
% and logic.
= (c7) Supporting the idea that the  The resource-based perspective offers building blocks for theo-
2 resource-based and industry ry development in order to explain IT-based value co-creation
é” structure perspective complement mechanisms. The industry structure perspective provides theo-
g each other by integrating both retical foundations to investigate the contextual conditions of
@ perspectives how inter-organizational networks can achieve competitive
advantage.
(c8) Integrating IT capabilities IT capabilities, especially IT alignment as dynamic capability,
@ % into research on value creation inform the understanding of how to achieve resource efficient
S E through resource efficiency production.
o=
g §> (c9) Offering a conceptual model To conceptualize and measure resource efficient production, it
2 5 and measurement instrument to  is viewed as a multi-dimensional construct, including input
S capture resource efficient produc- materials, production processes, output products, and logistics

tion in quantitative research processes as sub-dimensions.

The very first major contribution of this thesis to IS literature lies in resolving contradictory and
inconsistent findings of previous research on IT business value creation in inter-organizational
networks (c1). So far, both the relationship between inter-organizational IT factors and business
value (e.g., Sabherwal and Jeyaraj 2015; Saldanha et al. 2013) as well as the effect of IT on
organizational agility (e.g., Gosain et al. 2004; Overby et al. 2006) showed mixed results and
inconsistencies, limiting the understanding of inter-organizational IT business value generation.
This thesis, by contrast, emphasizes the critical role of reference theories and contextual factors
for theorizing, both of which have been found to be important factors in explaining diverging
results from previous research. This finding provides a starting point for future studies by in-
forming IS researchers on how theoretical conceptualizations and contextual factors can influ-
ence their findings. For instance, researchers should take account of conceptualizing IT factors
as capabilities, considering the studied region and type of relationship, utilizing objective
measures carefully, and analyzing business value at multiple levels of analysis. Moreover, by
adopting resource-based reference theories, researchers may be able to provide insights for fu-

ture theory development in the field of IT-based value co-creation.

Another major contribution of this thesis is theory extension, in particular the blending of re-
source-based theories with existing IS research (c2 and c¢6). Since resource-based theories are
not completely applicable to IS-specific phenomena, the findings extend theory by consistently
embedding the IT artifact into context, and by developing and adding new constructs, configu-
rations, and logic that properly explain IS-related phenomena of business value creation.
Disanalogous and counterfactual reasoning (Oswick et al. 2011) has been adopted to account

for the dissimilarities between the reference discipline and the IS discipline. For instance, one
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dissimilarity stems from the concept of appropriation (Subramani 2004), i.e., the use of IS in the
same context can lead to divergent outcomes. In the context of inter-organizational networks,
specifically, IOS can both be conceptualized as a network resource and as an enabler of rela-
tional mechanisms (Grover and Kohli 2012). Besides, another dissimilarity between IS and oth-
er relation-specific assets is the fact that IS assets per se do not directly lead to competitive ad-
vantage (Wade and Hulland 2004). Overall, both special characteristics of IS provide the foun-
dation for theory extension. Regarding the relational view, this thesis has introduced IT-enabled
integration as a new construct, on the one hand, and the differentiation between information
processing and digitally enabled interfirm capabilities as a new conceptual configuration, on the
other hand. The dynamic capability theory, in turn, has been extended by blending it with the
distinction of higher- and lower-order capabilities known from IS research (Rai et al. 2006).
This has resulted in inter-organizational IT alignment as a novel construct, and in a new logic,
i.e., the relationship of alignment with inter-organizational IT capabilities and relational value.
Both extended theories show that — in contrast to the respective reference theory — not all IT-
related capabilities contribute directly to relational value, and that a hierarchy of IT-based value
co-creation mechanisms needs to be conceptualized. This finding extends the understanding of
how value can be co-created through IT, and thus how inter-organizational networks can
achieve competitive advantage. Accordingly, this thesis contributes to both the IS community

(c2) as well the reference discipline of strategic management (c6).

Furthermore, this thesis offers the IS community insights in terms of the importance of contextual
conditions that influence IT-based value co-creation in inter-organizational networks (c3). In the
specific context of supply chains in the wood industry, environmental conditions and different
business value dimensions have been found to be considerable contextual conditions when ana-
lyzing the impact of I'T on value. First, previous research found mixed results regarding the role of
environmental uncertainties for achieving performance (Wong et al. 2011). The results of this
thesis yet show that supply and demand uncertainties, in contrast to technological and product
uncertainties, are of particular relevance in the wood industry. Second, the question of whether
resource efficiency has a positive impact on performance outcomes continues to be a controversial
issue in OM research (Adler et al. 2009). Yet, the results of this thesis outline the important role of
resource efficient production in the wood industry. In sum, both findings indicate that the underly-
ing industry as a contextual condition can provide additional insights on how IT can co-create
value. This thesis, thus, also contributes to IS research calls for focusing more on contextual fac-

tors (e.g., Chiasson and Davidson 2005; Melville et al. 2004; Venkatesh 2013).
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Beyond the contributions of this thesis to the particular research stream of IT-based value co-
creation, this thesis also extends theory on IT business value in general (c4) (see Figure C-5). It
thus directly contributes to the four research themes that are considered critical to IS research by
Kohli and Grover (2008): First, this thesis extends the level of analysis to the inter-
organizational level in order to show how companies with different IT resources can jointly
create business value (Theme 1). Second, digital business capabilities are identified as the main
driver of business and relational value by embedding IT into context (Theme 2). Third, this the-
sis addresses the topic of information mindset (Theme 3) by utilizing the notion of information
capabilities and by examining their relation to digital business capabilities. Fourth, value is ex-
panded (Theme 4) by incorporating organizational agility and resource efficiency as additional
value dimensions. Altogether, these findings have been integrated into a model of IT-based val-
ue co-creation (see Figure C-5) that extends current theorizing in research on IT business value

(e.g., Kohli and Grover 2008; Masli et al. 2011; Melville et al. 2004; Schryen 2013).

Moreover, this thesis offers the IS community a holistic view of reference theorizing (c5) (see
Figure C-6). With theory extension as its centerpiece, this view expands on the advanced ap-
proach of two-way theory blending in contrast to the conventional approach of one-way theory
borrowing (Grover and Lyytinen 2015; Oswick et al. 2011). On the one hand, this advanced
approach leads to richer theoretical insights by contributing both to the reference discipline(s)
and the IS discipline. On the other hand, practical use is increased by adapting blended IS theo-
ries to a specific context at a lower level of abstraction. Overall, such an holistic view of the
applied reference theorizing approach contributes to “Enrich the Mid-Range Theory” (Grover
and Lyytinen 2015, p. 288) in IS research. It can be adopted by IS scholars to investigate further

IT business value topics, e.g., in other industries, as well as to examine other research fields.

A further contribution to the strategic management literature lies in the integration of the
resource-based and industry structure perspective (c7). While both perspectives evolved
independently in the past, and were even regarded as competing views (Duhan et al. 2001),
this thesis supports the emergent view that both perspectives complement each other (e.g.,
Ortega 2010; Spanos and Lioukas 2001). On the one hand, this thesis has adapted the
resource-based perspective to develop and conceptualize IT factors as sources of co-created
value. In fact, the results indicate that inter-organizational resources in form of IT capabilities
explain how inter-organizational networks co-create value, and thus how they achieve
competitive advantage. On the other hand, the results also suggest that the underlying industry

represents an important contextual condition under which value can be co-created. Therefore,
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it is concluded that organizations can achieve superior performance outcomes by following an
industry leading strategy that addresses challenges arising from their specific sector. Overall,
the results of this thesis hence support latest research impulses to integrate the resource-based
and industry-structure perspective by showing that organizations in the wood industry
outperform their competitors with the utilization of IOS if they achieve a high level of

resource efficiency and address environmental uncertainties of supply and demand.

By investigating IT-based value co-creation in the specific context of the wood industry, the
findings of this thesis also offer contributions to the field of operations management (c8 and c9).
First, while previous OM research has widely examined the performance-enhancing impact of
resource efficiency (Adler et al. 2009), the role of IT for achieving resource efficiency has
scarcely been investigated (Ayabakan et al. 2017). This thesis integrates the notion of IT capa-
bilities into the process of value creation through resource efficiency. More specifically, the
findings reveal that IT alignment as a dynamic capability is an important explanatory factor of
and mediator to resource efficient production. The results thus highlight the important role of IT
for achieving resource efficiency in manufacturing firms in general and in wood processing
companies in particular. Second, this thesis has developed a multi-dimensional measurement
construct for resource efficient production, including input materials, production processes, out-
put products, and logistics processes as sub-dimensions. This conceptualization broadens the
theoretical interpretation of resource efficient production, and can hence contribute to a more
profound and consistent understanding in literature (Huysman et al. 2015). In previous studies,
resource efficiency was captured with objective measures, usually by collecting data from sec-
ondary sources (e.g., Ayabakan et al. 2017; Modi and Mishra 2011). While this approach pro-
vides a high reliability, perceptual measures are regarded to better suit the context of a study
(Chau et al. 2007). It is especially difficult to quantify IT capabilities and their outcomes with
objective measures (Kohli and Grover 2008). Accordingly, the measurement instrument devel-
oped in this thesis, including 18 questionnaire items, can set the stage for future IS and OM re-
search on additional antecedents and outcomes of resource efficient production. To sum up, this

thesis makes a further step in the “nexus” (Venkatesh 2013) of the IS and OM literature.

II.2  Implications for Practice

Ensuring the practical relevance of research findings corresponds with the ongoing debate of
“rigor and relevance” in IS research (e.g., Lee 1999; Straub and Ang 2011). The reference theo-

rizing approach applied in this thesis has thus also been followed with the intention to increase
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the practical relevance of the results. Apart from allowing to derive implications from the cross-
industrial studies, this approach also accounts for adapting theoretical insights to the specific
context of the wood industry. This approach thus increases the practical relevance by addressing
real-life business problems in general, and by targeting a specific audience in particular (Robey
and Markus 1998; Rosemann and Vessey 2008), as well as by considering special characteris-
tics of the underlying context (Grover and Lyytinen 2015). As a matter of course, the findings
are theoretically founded as well. Consequently, this thesis provides both cross-industrial mana-
gerial implications for organizations cooperating in inter-organizational networks as well as
contributions specifically directed to organizations in the wood industry. The implications for

practice are summarized in Figure C-7, and are detailed as follows.

In general, this thesis offers valuable insights for managers who aim to realize superior benefits
by making joint investments in IT with their network partners. An overarching finding across
the studies is that business value in terms of relational rents and organizational agility results
from developing IT capabilities rather than making IOS investments per se. Accordingly, man-
agers should foster the development of unique inter-organizational IT capabilities instead of
solely focusing on IT investments to derive superior benefits. Moreover, the results indicate that
the value of IOS results primarily from higher-order, digitized inter-organizational IT capabili-
ties in contrast to information processing capabilities. Therefore, the results inform practitioners
about the particular type of IT capabilities that impacts performance the most and the strategic
potential of their inter-organizational IT investments. Accordingly, guidance is given on how
scarce resources should be allocated across information processing, digitally enabled, and dy-
namic capabilities. IT and business executives responsible for interfirm relationships should
primarily focus on IT investments that support interfirm business activities, i.e., by exploiting
existing competencies, exploring new business opportunities, and developing dynamic IT capa-
bilities. Although information processing capabilities provide an important foundation for these
purposes, investments in these capabilities should be carefully evaluated regarding their contri-
bution to higher-order inter-organizational IT capabilities. For example, an integrated IT infra-
structure was important to Dell in the 1990s to effectively coordinate with its suppliers and to
pursue a strategy of direct sales and mass customization (Fields 2003; Kraemer et al. 2000). In
the end, its performance in terms of short inventory cycles and its outstanding competitive posi-
tion yet ultimately resulted from improved inter-organizational build-to-order processes (i.e.,
digitally enabled interfirm capability), which were appropriately supported by supply chain

management and e-commerce systems (i.e., I'T alignment).
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Next, this thesis gives some insights to managers on evaluating performance outcomes de-
rived from cooperating in inter-organizational networks. First, decision-makers should be
aware that organizational agility is an important outcome of IT investments. Therefore, they
should also reflect upon possible environmental changes when evaluating the success of 10S
investments, for example, by conducting forecasts (Tallon and Pinsonneault 2011). Second,
IT executives should not only evaluate 10S investments by means of tangible and objective

measures, but should also consider intangible and soft business value dimensions.

Furthermore, this thesis provides recommendations to decision-makers involved in networks
in the wood industry on deriving value from IT investments. On the one hand, the results
show that the theoretically developed causal explanations for IT-based value co-creation also
hold true in the specific context of the wood industry. Accordingly, IT executives in this sec-
tor can — to some extent — learn from experiences and adapt best practices from more mature
industries, such as the banking industry. The results additionally inform managers on specific
IT capabilities that should be developed, i.e., IT-enabled collaboration and IT alignment. On
the other hand, the results highlight that decision-makers need to carefully reflect upon the
contextual conditions when investing in IOS. In particular, managers should pay more atten-
tion to IT investments that reduce environmental uncertainties in demand and supply since
they are more likely to pay off. Though, IOS investments should be made independently from

product and technological uncertainties, irrespective of the level of environmental turbulence.

Finally, this thesis targets practitioners in the wood industry by developing a resource effi-
ciency measurement instrument, and examining the role of this construct in the IT value crea-
tion process. First, the results provide empirical evidence that resource efficient production
can explain a substantial amount of operational performance. As such, managers in the wood
industry should recognize resource efficiency as a central business value dimension and the
ultimate driver of operational benefits. Second, the multi-dimensional and detailed conceptu-
alization of resource efficiency, including input materials, production processes, output prod-
ucts, and logistics processes, provides managers with a useful indication of the types of ac-
tions they should take to increase the level of resource efficiency. For instance, companies can
invest in technological improvements within the production process (Neugebauer et al. 2011),
and provide training to enhance the skills, awareness, and motivation of workers regarding
resource savings (Veleva and Ellenbecker 2001). Third, the developed construct can support
executives in the identification and quantification of the level of resource efficiency in their

company. For identification, the underlying dimensions and item stems can be used as a
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checklist since they include the relevant aspects of resource efficient production in a manufac-
turing firm. Regarding quantification, the construct provides a starting point for selecting or
developing further quantifiable indicators. Examples include the percentage of new material
content (Bach et al. 2016) and recyclability rates of products (Ardente and Mathieux 2014). In
the end, the thesis’ practical relevance is further underlined by the interest and participation of
the over 750 companies in the conducted surveys. The respondents mainly ascribed to the

level of managing directors.

III. Concluding Remarks

Collaborating in inter-organizational networks is becoming increasingly important for compa-
nies across industries, with IT being regarded an integral part of collaboration. However,
firms still often fail to realize value from IT investments, especially since the inter-
organizational context makes the circumstances even more difficult. This is particularly rele-
vant in the wood industry, in which organizations closely cooperate, also with the help of IT,
in order to increase the efficient use of resources and to meet environmental uncertainties.
Accordingly, this thesis has aimed to advance the understanding of IT-based value co-creation
in inter-organizational networks by conducting six empirical studies, including more than
41,000 observations in quantitative studies, ten expert interviews, and over 750 collected
questionnaires. By following a reference theorizing approach, theories were integrated, ex-
tended, and adapted to properly advance research on IT business value generation in inter-
organizational networks. In essence, the findings reveal that IS have specific value creation
mechanisms that are reflected in a hierarchy of IT capabilities. Moreover, special contextual
conditions of the wood industry, namely environmental uncertainties and a need for realizing
resource efficiency must be considered when applying these insights. Hence, this thesis con-
tributes to research by extending theory on IT business value generation to an inter-
organizational level of analysis, and offering new theoretical insights on causal relationships.
Moreover, it contributes to practice by providing recommendations for investing in inter-

organizational IT and for evaluating the resulting payoffs.

III.1 Limitations

As with all research, it is important to consider the limitations of this dissertation when inter-
preting its results. First of all, this cumulative thesis includes cross-sectional studies that have

been conducted at a single point of time. Though cross-sectional studies represent a common
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approach in IT business value research (Sabherwal and Jeyaraj 2015), their results should be
treated with caution as causality cannot be directly concluded from cross-sectional, non-
longitudinal data (Pavlou and El Sawy 2006). Moreover, it has been shown that IT business
value generation is influenced by time lag effects (Santhanam and Hartono 2003). This might
especially be the case where the effects of improved dynamic capabilities need time to impact
organizational agility and are affected by environmental changes (Tallon and Pinsonneault
2011). While a longitudinal analysis could provide valuable insights into such dynamics, it is
first necessary to establish solid cross-sectional models before investigating their development

over time (Pavlou and El Sawy 2006).

Furthermore, the interpretability of the results can be affected by biases and characteristics of
the employed research methodologies. First, Studies #1 and #2 used meta-analysis techniques,
which only allow analyzing quantitative studies. This could bear the risk of sampling bias
(King and He 2006). While Studies #3 and #4 confirmed the applicability of the results, future
research could confirm and enrich the findings by integrating them with studies employing
non-quantitative methods. Second, all quantitative empirical studies included in this thesis
(i.e., #3, #4, #5, and #6) employed a single-informant approach, which may result in common
method variance. Both, ex ante measures, i.e., carefully developing the measurement instru-
ments and the questionnaire, and ex post analysis, i.e., Harman’s single factor test and marker
variable analysis, aimed to minimize CMV (Podsakoff et al. 2003). More importantly, the
studies did not aim to simply find high correlations between the variables, but to demonstrate
how they interrelate in a structural model regarding mediation and moderation. However, the
results need to be interpreted with caution as all indicators were measured with perceptual
data. While the networked level of analysis and cross-sectional design did not allow the use of
archival data, collecting objective performance data in single firms could be attempted by
future research to improve the reliability of the results. Finally, limitations regarding the con-
struct development of resource efficient production should be noted. It should be acknowl-
edged that no psychometric measure can completely capture every aspect of a phenomenon as
complex as resource efficiency (Segars and Grover 1998). While a rigorous methodological
approach, including literature analysis, expert interviews and validation, and statistical anal-
yses, has been adopted to ensure the adequacy of measurement, future research should further

replicate and extend the developed construct.

Lastly, this thesis follows a positivistic approach with the aim to explain and predict how in-

ter-organizational networks co-create business value with I'T. Consequently, other factors and
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consequences of value creation in inter-organizational networks have not been prioritized
though they may exist as well. First, it should be noted that IT utilization in inter-
organizational networks may also result in negative effects on business value. For instance,
large investments in inappropriate systems and high levels of alignment may hinder the adapt-
ability to environmental changes by causing rigidity-traps (Tallon and Pinsonneault 2011),
and high relation-specific investments in integrated systems may lead to the risk of lock-in
effects (Saraf et al. 2007). While the meta-analyses showed that negative effects are outper-
formed by the enabling role of IT, future research should also explore possible negative ef-
fects, tensions, and paradoxes to extend the findings of this thesis. Second, non-IT related
factors, such as network characteristics (e.g., Morgan and Hunt 1994) and organizational re-
sources and capabilities (e.g., Rai et al. 2006), influence value creation in inter-organizational
networks. While a major contribution of this thesis lies in examining IT-specific phenomena
of value co-creation and embedding IT into context, future research can enrich the findings by
exploring the interactions and interdependencies of these IT-based value co-creation mecha-

nisms with non-IT related factors.

III.2 Future Research Directions

The findings of this cumulative thesis provide a number of directions for future research. First
of all, the studies included in this thesis mainly analyze value co-creation at the relationship
level from the perspective of a single firm. Although analyses at the network level would be
desirable, this approach represents a challenging task in organizational science (Provan et al.
2007), and is also rarely examined in the field of IT-based value co-creation (Mandrella et al.
2016). Research on whole networks requires the development of completely new measure-
ment instruments and metrics (Straub et al. 2004). So far, only a few studies utilized such
measures in IS research (e.g., Han et al. 2012; Lim and Melville 2012). Moreover, multilevel
theorizing, including complex mathematical operations to capture network-level phenomena,
will be necessary (Zhang and Gable 2017). Social network measures may be a possible solu-
tion (Newman 2003). Consequently, research at the network level represents a challenging
future research direction, which, however, would provide several benefits in terms of deepen-
ing the understanding on how value can be co-created through IT. According to the composi-
tion of relational rents (see Figure A-5), this thesis primarily focused on internal and appro-
priated relational rents. Investigations at the network level would be beneficial to the analysis
of inbound and outbound spillover effects, and therefore to the distribution and sharing of

relational rents among network members (Lavie 2006). Furthermore, it would lead to a better
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understanding of the generation of collective outcomes and the differentiation of whole net-
works in their IT capabilities and the resulting value (Provan et al. 2007). Lastly, the structur-
al position of a single firm within the network and how it contributes to and benefits from
network-level outcomes can be assessed through multilevel theorizing and analysis (Zhang

and Gable 2017).

Next, the wood industry has been exemplarily chosen in this thesis for adapting theory to a
specific context. Future research can extend the findings by either analyzing this industry in
more detail or adapting the findings to other contexts. Regarding the wood industry, it should
be acknowledged that its subsectors might differ in their contextual conditions (Zander 2017).
For example, the pulp and paper industry displays higher IT adoption rates than other wood-
related subsectors (Hewitt et al. 2011). The findings of this thesis indicate that the causal rela-
tionships of value co-creation hold true for different subsectors. Nevertheless, future research
can analyze how specific contextual conditions within the subsectors additionally affect IT-
based value co-creation regarding contextual factors and further business value dimensions.
Moreover, further studies can be conducted to analyze IT-based value co-creation in different
contexts. For example, value can be co-created in platform ecosystems by leveraging digital
platform capabilities and dynamic capabilities (Karimi and Walter 2015). In this regard, re-
searchers may reveal promising insights on new dynamics in IT-based collaboration (Tilson et
al. 2010). Such studies in other contexts would provide additional insights on the studied phe-

nomenon, while also increasing the practical relevance of the findings.

Finally, this thesis applied a reference theorizing approach that contributes to “mid-range”
theorizing in IS research (Grover and Lyytinen 2015). Future studies should also expand re-
search on IT-based value co-creation to the left edge, i.e., data-driven research, and the right
edge of theorizing, i.e., Blue Ocean theorizing (Goes 2015). On the one hand, data-driven
research involves rigorous empirical research that aims to discover important and unexpected
findings by collecting and analyzing new data (Avison and Malaurent 2014). As this research
is conducted without pre-existing theories in mind, it provides the foundation for future theory
development (Hambrick 2007). For instance, in-depth case studies within one or a few inter-
organizational networks could be conducted to derive behavior patterns between network
partners regarding the utilization of IS and the effectiveness of success metrics. This could,
for example, provide the foundation for multilevel theorizing at the network-level of analysis.
On the other hand, the development of original, native IS theories is still rare to non-existent

(Grover and Lyytinen 2015; Straub 2012). Blue Ocean theorizing involves the development
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of novel theories and breakthrough ideas (Straub 2009). This thesis indicates that causal rela-
tionships in inter-organizational networks are specific in the IS context. The resulting recon-
figuration of well-established constructs and relationships can provide a starting point for
richer theory development (Lamb et al. 2003; Ragu-Nathan et al. 2008). However, both ap-
proaches require a shift in mindset in the IS community (Grover and Lyytinen 2015). Review-
ing practices, editorial policies, doctoral programs, and individual academic behaviors need to
include a greater variety of both theorizing and empirical approaches. By fostering a greater
diversity of contributions, IS scholars will not only advance the understanding of IT-based
value co-creation, but will also contribute important knowledge on IT-related phenomena in

light of contemporary developments.
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