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Abstract

One of the important roles of information technology is to permit firms to
manage organizational interdependence. Over the past two decades, the
concept of inter-organizational information systems (IOISs) has emerged
as a strategic tool for achieving competitive advantages and IOISs have
been a major research theme. Many well-known examples of information
systems that provide competitive advantages discussed in the literature are
those of IOISs. This chapter provides the readers with a brief overview of
foundational concepts, definitions, and the information technology
infrastructure of IOIS. Finally, the chapter systematically classifies the
IOIS literature of 192 bibliographic items into 10 subspecialties. Therefore,
along with this survey of 192 bibliographic items, readers are referred to
Ngai and Wat’s recent survey (Ngai & Wat, 2002) to comprehend the big
picture of IOISs.
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Introduction

In 1989, researchers at MIT’s Center for Information Systems refocused the
issue of the organizational impact of information technology. After reviewing
abundant theories that had been proposed, Rockart and Short (1989) argued that
information technology’s most important role is permitting firms to manage
organizational interdependence:

For more than two decades, the question of what impact information
technology (IT) will have on business organizations has continued to puzzle
academics and practitioners alike. Indeed, in an era when the business
press has widely disseminated the idea that IT is changing the way business
operates and the way they relate to customers and suppliers, the question
of technology’s impact on the organization itself has gained renewed
urgency. (p. 7)

We will argue here that information technology (IT) provides a new
approach to one of management’s oldest organizational problems: that of
effectively managing interdependence. Our fundamental thesis is that a
firm’s ability to continuously improve the effectiveness of managing
interdependence is the critical element in responding to new and pressing
competitive forces.

Over the past two decades, the concept of the inter-organizational information
system (IOIS) has emerged as a tool for achieving competitive advantages. The
IOIS has been a major research topic. Many well-known examples of informa-
tion systems that provide competitive advantages discussed in the literature
(Porter & Millar, 1985) are those of IOISs. The purpose of this chapter is to
provide readers with the foundational concepts and a brief overview of the IOIS
literature. There are few guideposts that help students and researchers under-
stand the current state of the IOIS, partly due to the fuzzy definitions of the IOIS
and the complex and evolving nature of the IOIS information technology
infrastructure. For example, private network-based traditional electronic data
interchange (EDI) and Internet-based EDI are examples of IOIS technologies.
To study Internet-based EDI, researchers and students also need to understand
ongoing changes in foundational telecommunication technologies, standards for
encapsulating messages, cheaper alternative message transport mechanisms
created by combining the Web, XML, and Java, and other protocols. Ideally, a
comprehensive literature survey should include all these topics. However, the
breadth and depth of IOIS-related topics may make it almost impractical.
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Nevertheless, there is a strong need for a survey of the literature in the IOIS
area. Although the introductory chapter may not be a comprehensive literature
survey, I hope that this will serve a purpose of guiding researchers and students
to the exciting and expanding area of academic inquiry.

The critical component of an IOIS is, needless to say, the information systems
component. To organize the vast amount of IOISs literature, the chapter presents
the definition of an IOIS first and attempts to systematically classify the IOISs
literature into several subspecialties. Throughout this book, the terms inter-
organizational systems (IOSs) and inter-organizational information systems
(IOISs) are used interchangeably.

An inter-organizational information system (IOIS) is a system that contains one
or more other systems of trading partners. Each system has its own structures,
subsystems, strategies, technologies, and goals. An IOIS is a supra-system that
consists of information systems of trading partners. Each system pursues its own
goal while pursuing the supra-system’s goals. An IOIS is built on the cooperative
relationships among trading partners. While these two goals are consistent with
each other, the cooperative relationships continue to exist and, consequently, so
the IOIS exists, to achieve the goals of the supra-systems. The IOISs manage
cooperative ventures between otherwise independent agents (Kumar & Van
Dissel, 1996). The IOS-enabled partnerships and alliances make it possible to
seek business opportunities via new organizational and market relationships.

Definition

We begin with the review of various definitions. In addition to inter-organiza-
tional systems, some other terminologies were suggested, including
multiorganizational systems, inter-organizational information sharing systems,
etc.

An IOS is “an automated information system shared by two or more
companies” (Cash & Konsynski, 1985, p. 134).

The multiorganizational system is an information system that links one or
more firms to their customers or their suppliers and facilitates the exchange
of products and services (Bakos, 1991).

The essential requirement for an inter-organizational information sharing
system is a computer-based, electronic link between the two organizations
that automates some element of work, such as order editing, inventory
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status checking, or, minimally, transaction transfer, that would previously
have been performed manually or through other media, such as the mail.
(Barrett, 1986-1987, p.6)

An IOS is a network-based information system (IS) that extends beyond
traditional enterprise boundaries. With an IOS permitting information
access to other organizations, the organizational boundaries are redefined
and extended to the extent that a firm’s value chain needs to be redesigned
(Hong, 2002).

An IOS is the information and communication technology that transcends
organizational boundaries (Applegate, McFarlan, & Mckenney, 1996;
Cash & Konsynski, 1985; Kumar & Van Dissel, 1996).

According to Vlosky, Wilson, and Vlosky (1997, p. 75), the IOSs are
“electronic buyer–seller information exchanges that are implemented to
facilitate business transactions and increase efficiency, competitiveness
and profitability for participating companies.”

Based on the reviews of several definitions, the IOIS is defined as follows:

An inter-organizational system (IOS) is an information and management
system that transcends organizational boundaries via electronic linkages

Figure 1: IOIS management framework
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with its trading partners to share data, information, and business
applications, provide the capabilities of electronic transactions including
buying and selling goods and services, and facilitate communications and
decision making for the purpose of increasing efficiency, effectiveness,
competitiveness, and profitability for participating organizations. The
electronic linkage is established by the Internet, extranets, intranets,
groupware, electronic data interchange (EDI), workflow systems, mobile
communication technologies, and other information and communication
technologies.

The definition here is a broad one that encompasses systems that support supply
chain management, electronic commerce, mobile commerce, and collaborative
commerce activities. This book aims to provide readers with a framework for
IOIS management (Figure 1), which is comprised of the management of the IOIS
technology infrastructure and the ongoing process of IOIS analysis/planning,
design, implementation, and evaluation.

One issue involved in this definition of an IOIS is the fuzzy distinction between
the IOIS and electronic commerce (e-commerce). Electronic commerce is
defined in Laudon and Laudon (2004) as follows:

The process of buying and selling goods and services electronically with
computerized business transactions using the Internet, networks, and other
digital technologies. It also encompasses activities supporting those market
transactions, such as advertising, marketing, customer support, delivery
and payment. (p. 24)

Other authors (Kalakota & Whinston, 1997; Turban, King, Lee, & Viehland,
2004) agreed on the narrow definition given above but expanded it by adding
several more dimensions. For example, the expanded definition by Turban and
others is reproduced here.

Electronic commerce (EC) can be defined from the following perspectives:

• Communications - From a communications perspective, EC is the delivery
of goods, services, information, or payments over computer networks or
through any other electronic means.

• Commercial (trading) - From a commercial perspective, EC provides the
capability of buying and selling products, services, and information on the
Internet and via other online services.
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• Business process - From a business process perspective, EC is doing
business electronically by completing business processes over electronic
networks, thereby substituting information for physical business processes
(Weill & Vitale, 2001, p. 13).

• Service - From a service perspective, EC is a tool that addresses the desire
of governments, firms, consumers, and management to cut service costs
while improving the quality of customer service and increasing the speed of
service delivery.

• Learning - From a learning perspective, EC is an enabler of online training
and education in schools, universities, and other organizations, including
businesses.

• Collaborative - From a collaborative service perspective, EC is the frame-
work for inter- and intraorganizational collaboration.

• Community - From a community perspective, EC provides a gathering place
where community members can learn, transact, and collaborate.

We believe that the broad definition of e-commerce may need to be reexamined.
Perhaps, the definition is too extravagant to justify it. I can hardly agree with the
notion that e-commerce is an enabler of online education at universities. There
is no doubt that inter-organizational business activities have been and will
continue to be further accelerated in the future. The research in this area will be
further intensified. As an academic discipline becomes a coherent and substan-
tive field, we need to build a cumulative research tradition in which definitions
and concepts are shared (Keen, 1980). In doing so, consensus building is a first
step among academics and practitioners in regard to definitions of the founda-
tional terms and subspecialties to be researched in that field. As any academic
discipline becomes a mature field of study, there should be a shared and agreed-
upon set of definitions, topics, concepts, and subspecialties.

Supply chain management requires the extensive use of IOISs in the process of
procuring raw materials, transforming them into intermediate and finished
products, and distributing the finished products to retail outlets and customers.
The IOISs help participating organizations in the supply chain forecast customer
demand, plan production and inventory, track shipments, and communicate with
trading partners.

The core of an IOIS is to support daily transactions of buying and selling by
providing electronic catalogs and other databases on the Internet and electronic
payment tools in a secure business environment. A recent innovative application
of IOIS support is in the area of designing, developing, manufacturing, and
managing products through their life cycles with trading partners collaboratively.
This is an extended application of supply chain management of the IOIS and the
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CPFR (collaborative planning, forecasting, and replenishment) system. Devel-
oped in 1998, the CPFR system enables trading partners to improve business
processes, customer service, and inventories. The growth of CPFR has created
a demand for e-business software products to address and support collaborative
commerce activities (Anonymous, 2002).

Collaborative commerce is the use of information technologies to manage
product life cycle management (PLM), supplier relationship management (SRM),
supply chain management (SCM), and customer relationship management
(CRM), jointly by the collaborating organizations. Using workflow and other
collaboration tools such as groupware, all key stakeholders can collaborate in the
product life cycle, from inception (concept) through design, introduction of a
salable item, and eventual product retirement (Brown & Sappenfield, 2003).

Classification Of IOIS Research

As discussed earlier in the chapter, the definition of an IOIS in this book is a broad
one that encompasses systems that support electronic commerce, supply chain
management, mobile commerce, and collaborative commerce activities. De-
pending on the definitions (narrow versus broad), there may be fuzzy distinctions
between an IOIS and electronic commerce. While preparing the introductory
chapter, a paper on literature review and classification of 275 electronic
commerce research papers was published in 2002 by Ngai and Wat (2002). Due
to the broad definition of e-commerce adopted by Ngai and Wat, a substantial
portion of bibliography is overlapped, and therefore, we decided not to include
that overlapped bibliography of 275 articles published between 1993 and 1999 in
this chapter. The bibliography of 185 items in this chapter consists of books,
journal articles, conference proceedings, doctoral dissertations, and case stud-
ies. Therefore, along with this survey of 185 bibliographic items, readers are
referred to Ngai and Wat (2002) to comprehend the big picture of an IOIS. Ngai
and Wat did an excellent job of compiling the literature on introduction/
foundational concepts of IOISs and e-commerce and technological issues,
including network security issues. (Please note that for the numbers in brackets,
complete reference information is included at the end of this chapter.)

1. Foundational

Introduction to IOISs

• Introduction to EC [4, 79, 100, 156, 181, 192]
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• General introduction to an IOIS [9, 87]

• Electronic integration in various industries [54, 191]

Objectives of an IOIS

• Transforming boundaries, relations, and markets [7, 20, 28, 66, 77, 87, 176]

• Strategic control to influence behavior in the extended enterprise [12, 87]

• Operational efficiencies [87, 170]

• Interdependent benefits [30, 149]

• Collaboration and cooperation [14, 93]

• Information sharing [11, 88]

• Competitive advantages [19, 33, 38, 75, 87, 113, 114, 132, 177]

• The economics of switching costs [30]

• Global economic development [103]

Typology for an IOIS

Categorization by

• Technological and organizational dimensions [75]

• Purposes, participants, and functions [75]

• Inter-organizational interdependence [90, 93]

• The linkage of participants’ roles [72]

2. Technology Infrastructure

Extranets

• IOIS infrastructure [127]

• Introduction to extranets [6]

EDI (Electronic Data Interchange)

• EDI introduction [48, 51, 57, 89]

• EDI impact on just-in-time (JIT) shipments [81, 164] and delivery perfor-
mance [1], business process improvement [15], and inventory and financial
performance [44]

• EDI implementation [135, 145, 155, 157]

• Risks, challenges, and vulnerability of EDI [10, 107, 150]

• Identifying antecedents of user satisfaction with EDI [78]
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• EDI audit and control [64, 102]

• Determinants of EDI implementation and diffusion [67, 101, 143]

• Strategic value of EDI [13, 35, 37, 68, 122, 152, 162, 184]

• EDI use in selected industries [43, 45, 50, 86, 110, 126, 154, 160, 165, 166,
178]

Enterprise Resource Planning (ERP) Systems [18]

Delegation Technologies [47, 87]

Workflow Systems and Collaborative Technologies

• Modeling workflows crossing organizational boundaries [82, 173, 174, 185]

• Using mobile agents to manage IOIS workflow [105]

• An IOIS workflow support using XRL (Extensible Routing Language) [92]

• Workflow interoperability model (the monitor-nested model) [91]

• Workflow overview and research issues [167]

3. Design and Development of IOISs

Incentives for IOIS Development

• Process redesign [37, 80]

Five Levels of IOIS Participation [11]

IOIS Strategic Planning Framework [61]

• Planning and implementation systems of development projects [120]

• Alliance or alone? How to build an IOIS [169]

• Challenges during the development of an IOIS [22]

User Participation in the IOIS Development [23, 25, 63]

Developing a Requirements Engineering Method for IOIS [56]

4. Implementation of an IOIS

• Lessons learned from implementing an IOIS [16, 128, 182]
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• Critical success factors [24, 53, 60, 97, 129, 134, 163, 187]

• Adoption model [59, 76, 151]

5. Management of an IOIS

Framework

• A multidisciplinary framework [96]

Issues that Impact IOIS Management

• Collaboration issues-IOISs are created by long-term business arrange-
ments regulated by contract, including EDI, EFT, and Internet services.
Collaboration involves economic, strategic, social [3, 94], and management
[93, 189] issues [46, 117, 121].

• Organizational issues include relationships among participants [115, 133];
size of the firm and resources availability [49, 140], including skilled
personnel [49, 142]; management style, such as leadership behavior [52,
147], and existence of communication channels [125]; and relationship
satisfaction gap between buyer and seller and how to close this gap [180,
188].

• Technology issues [95, 190]

• Others-Influence of the external environment on the IOIS [186], the
political economy of information exchange politics and property rights in the
development of an IOIS [71]

6. Evaluation of an IOIS

• Multicriteria decision analysis approach [141]

• Modeling inter-organizational procedures and effectiveness [17, 161]

• Cost and benefit analysis [39, 60, 98, 116, 144, 171]

• A preliminary theory of IOIS effectiveness: A comparative study of four
community mental health systems [137]

7. Examples of IOIS Applications

The following industries reported IOIS applications:

• Cotton [106]

• Airline reservation systems [31, 42, 73]

• Grocery chains [34]

• Hospital supply [179]
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• Hong Kong TradeLink [83]

• Singapore TradeNet [84]

• Semiconductor [65]

• Automotive Network eXchange [85, 119]

• Japan airlines [29]

• Health care [109, 130]

• Construction [21]

• McKesson drug company: Economost [40]

• Supply chain management [136]

• Inter-Organizational DSS [118, 139]

• Use of an IOIS to support the outsourcing of logistics activities to third-
party firms [104], environmental management [158], and design [74]

8. Case Study of an IOIS

• KHDS Vision 2000 engine factory [108]

• Inter-organizational technology transfer [58]

• The electronic virtual laboratory (Link.Net) [146]

• Trust, power, and the IOIS: The case of the electronic trading community
Translease [2]

• From EDI to Internet commerce: The BHP steel experience [26]

9. Impact of an IOIS

• Production and logistical management [168]

• Inventory performance [183] and cycle time reduction [129]

• The property and casualty insurance market [99]

• International banking [172, 175]

• Process and structure in buyer and seller exchange [159]

• Supply chain management [27, 70, 124, 131, 138]

• On-time performance in U.S. air cargo [55]

• Market structure and corporate strategies [111]

10. Miscellaneous

• Agent-mediated inter-organizational business process coordination [69]

• Competitive growth of an IOIS [62, 148]
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• Production of collective action in an alliance-based IOIS [182]

• The antecedents of an IOIS [153]

• Performance, interdependence, and coordination in business-to-business
electronic commerce and supply chain management [36]

• Supplier-affiliated extended supply chain backbone [41]

• Networks and network structures for public policy and management [112]

• Cooperative and competitive strategies in an IOIS [32]

• Industrial networks: A new view of reality [5]

Conclusion

This chapter provides readers with a brief overview of foundational concepts and
definitions. The chapter also systematically classifies the IOIS literature of 192
bibliographic items into 10 subspecialties. Therefore, along with this survey of
192 bibliographic items, readers are referred to Ngai and Wat’s recent survey
(Ngai & Wat, 2002) in order to comprehend the big picture of IOISs.
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