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PREFACE

This book represents the compilation of papers presented at the IFIP Working Group
8.2 conference entitled “Information Technology in the Service Economy: Challenges
and Possibilities for the 21* Century.” The conference took place at Ryerson University,
Toronto, Canada, on August 10-13, 2008. Participation in the conference spanned the
continents from Asia to Europe with paper submissions global in focus as well.

Conference submissions included completed research papers and research-in-
progress reports. Papers submitted to the conference went through a double-blind review
process in which the program co-chairs, an associate editor, and reviewers provided
assessments and recommendations. The editorial efforts of the associate editors and
reviewers in this process were outstanding. To foster high-quality research publications
in this field of study, authors of accepted papers were then invited to revise and resubmit
their work. Through this rigorous review and revision process, 12 completed research
papers and 11 research-in-progress reports were accepted for presentation and publica-
tion. Paper workshop sessions were also established to provide authors of emergent work
an opportunity to receive feedback from the IFIP 8.2 community. Abstracts of these new
projects are included in this volume. Four panels were presented at the conference to
provide discussion forums for the varied aspects of IT, service, and globalization. Panel
abstracts are also included here.

We would like to thank the sponsoring and host organizations for their generous
support. It was their involvement and endorsement that enabled this conference to take
place. Ryerson University was instrumental in making this conference possible, through
their generous financial support and the provision of the conference venue. We would
like to extend our thanks to all of the following organizations:

»  IFIP and in particular Working Group 8.2
*  Ryerson University

*  University of Hawaii at Manoa

*  University of Cambridge

Finally, we would like to thank the graduate students at Ryerson for their assistance
behind the scenes, developing the conference web site and maintaining the submission
system.

Ojelanki Ngwenyama
Michael Barrett
Elizabeth Davidson
Catherine Middleton
Janice I. DeGross
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1 EXPLORING THE DIVERSITY OF
SERVICE WORLDS IN THE
SERVICE ECONOMY

Michael Barrett

Judge Business School
University of Cambridge
Cambridge, U.K.

Elizabeth Davidson
Shidler College of Business
University of Hawaii at Manoa
Honolulu, HI U.S.A.

1 INTRODUCTION

The transformation of modern economies into predominantly service-based econo-
mies is happening on a global scale. While services are not new, the scale and com-
plexity of globally dispersed services are growing rapidly. These transformations are
enabled by—and often dependent on—information technologies and are fueled by pro-
cesses of globalization. Transformational change provides opportunities for innovation
in business models, collaborations, and work practices but also presents challenges to
established practices within industries and organizations. The aims of the IFIP Working
Group 8.2 Conference on IT in the Service Economy were to better understand the
possibilities and challenges of these transformations and to examine key implications for
organizations, their employees, and IT professionals in the 21* century service economy.

2 WHAT IS DRIVING THE TRANSFORMATION
TO THE SERVICE ECONOMY?

Growth in service sector employment and in the contribution from service sector
industries to national economies has continued apace for some time. The shift from

Please use the following format when citing this chapter:

Barrett, M., and Davidson, E., 2008, in IFIP International Federation for Information Processing, Volume 267,
Information Technology in the Service Economy: Challenges and Possibilities for the 21* Century, eds.
Barrett, M., Davidson, E., Middleton, C., and DeGross, J. (Boston: Springer), pp. 1-10.



2 Introduction

manufacturing-based to service-based economies began in the mid-20™ century and is
evident not only in highly developed economies but increasingly in developing nations.
However, social, political, and economic trends are now interacting to amplify this shift
(Bryson et al. 2004). For example, as per capita income rises and as individuals devote
more time to work, demand for services, particularly personal and domestic services,
increases. Demographic changes and increasing skills requirements for modern jobs have
increased the demand for health and educational services. Most firms operate within
extended production networks and employ sophisticated technologies in production pro-
cesses; such networks require coordination services (such as accounting or legal services)
and contribute to employment in professional service occupations. Requirements for
interfirm coordination as well as outsourcing and externalization of service work (such
as IT) contribute to the growth of specialized service providers (e.g., consulting firms).
Governments influence service growth directly, as local, regional, national, and inter-
national governmental bodies extend their service offerings and payrolls, and indirectly
through economic regulation, which stimulates growth in compliance-related services.
International trade in services involves both provisioning of services remotely (e.g., with
remote call centers) and relocation of clients to service areas (e.g., tourism).

When we consider these diverse factors, which contribute to growth in the level and
variety of services in our modern economy, we begin to appreciate that the so-called
service economy is much more than an economic shift; it is a transformation to a complex
array of social, political, and economic service worlds. Bryson et al. (2004, p. 3)
comment, “Service worlds are complex, evolving, heterogeneous, and long-established
phenomena...a service world is also one in which there is a direct, even dialectical, rela-
tionship between service production and service consumption.”

3 INFORMATION TECHNOLOGIES AND SERVICE

Given this broad view of the service economy, we might question what we mean by
“service” and whether services in today’s service worlds are essentially the same as ser-
vices of the past. Of particular interest is how information technologies influence how
we experience and how we innovate with services.

Services have been defined as intangible, heterogeneous, and perishable, and as
requiring joint participation by the consumer and producer of the service using their skills
and knowledge to produce (Gersung and Resengren 1973). Services have generally been
viewed as more local and less subject to globalization than products. An example that
illustrates this perspective is a consumer viewing a movie in a theater. The intangible
service—entertainment—requires the consumer’s cooperation to sit through the movie
and presumably to enjoy it. If a particular seat in a theater at a particular showing goes
unfilled, that instance of the service perishes (unlike the movie popcorn, which can await
future consumption). Each patron at the showing may experience the service differently.
Similarly, an organizational example of the traditional view of services is a public
accounting firm auditing a client firm, utilizing the accountants’ skills and knowledge and
acting with the cooperation of the client firm, in order to satisfy regulatory requirements.
The service is produced as the accountants’ time is expended and thus is not “storable,”
although the artifacts of the service, such as the auditreport, are.

These traditional views of services are being challenged, particularly the differen-
tiation between products and services. Gustafsson and Johnson (2003) suggest, for



Barrett & Davidson/Exploring the Diversity of Service Worlds 3

example, that “physical products are services waiting to happen.” Vargo and Lusch
(2004, 2008) similarly claim that all exchanges essentially are service exchanges, in
which the customer and supplier co-create value with products or with services. Serviti-
zation, which generally involves adding value to products through services (often infor-
mational services) or offering products as services (e.g, software-as-a-service), further
reduces the boundary between products and services.

This expanded understanding of the relationship between products and services can
reveal opportunities for innovation and competitive advantage (Gustafsson and Johnson
2003). Moreover, embedding information and communication technologies in service
offerings may alter other taken-for-granted characteristics of services. Using our movie
example, “movies on demand” services available through home cable or the Internet
enable the service provider to sell a viewing of the movie to consumers “24 by 7.” Does
this service actually perish? Is co-presence necessary for co-creation of value? Although
the service experience (entertainment) is intangible, a complex array of technological
artifacts is required to deliver the service, and the quality of the artifacts undoubtedly
influences the quality of the entertainment experience.

Thus, not only do products take on service characteristics through servitization, but
with extensive use of IT in services, services may take on some of the characteristics
typically associated with products, that is, standardization, storability, and separation of
production and consumption of the service. Expanding our understanding of these
complex interrelationships can, we suggest, point to a variety of opportunities for service
innovation across a wide variety of socio-economic activities.

4 GLOBALIZATION, IT, AND THE
SERVICE ECONOMY

Contrary to the traditional expectation that service production is essentially local, in
fact, globalization of services is a widespread socio-economic trend in modern
economies. Nearly 20 percent of international trade is trade in services. The IT industry
and its professionals have been at the leading edge of the trend to globalize services, a
trend that now includes many other information services such as legal, accounting,
educational, health care, and other professional services.

Globalization has been the subject of much controversy because of the disruptions
to local economies that can result. By globalization, we mean the geographic separation
(yet increasing interconnection) of service providers and service consumers, whether
individuals or firms, the movement of service workers or service consumers around the
globe to deliver services, and the development of capabilities around the globe to provide
services. Globalization undoubtedly provides new opportunities for service innovation,
particularly in the knowledge-based and informational services, enabled by information
and communication technologies (ICTs). At the same time, there are significant barriers
such as language, cultural, regulatory, environmental, and time zone differences, which
pose challenges to the provision of global services. Thus, when we consider IT and the
transformations in the service economy, globalization and its effects become a very
important focus of the research of the IFIP Working Group 8.2 community.
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5 OVERVIEW OF THE BOOK

The selection of completed research works, research-in-progress reports, panel
discussions, and workshop papers presented at the 2008 IFIP Working Group 8.2
conference, “IT in the Service Economy,” are documented in this volume. Collectively,
these works address many of the themes outlined in our introduction: conceptualizing
and theorizing about IT-enabled services, innovation in services through IT, growth of
IT-enabled services in a broad array of service sectors, including government, healthcare,
and other sectors, and outsourcing and globalization of IT services.

5.1 Conceptualizing and Theorizing about IT-Enabled Services

Recent developments in the services literature, particularly from the marketing and
operations disciplines, portray an ongoing reflexiveness as to how services should best
be conceptualized and theorized in today’s service economy. However, there has been
relatively little work in the IS discipline that has contributed to this growing debate. This
is somewhat surprising since IT has not only played a significant role in aspects of ser-
vice design and delivery, but calls into question previous conceptualizations of service,
and suggests new conceptualizations (e.g., software as a service). It is therefore timely
that the papers in this section take a step toward conceptualizing and theorizing IT-
enabled services. Five papers challenged different conceptualizations of IT-enabled
service and service work and provided novel ways of theorization and conceptualization.
Three of these papers examine primarily global, macro-level issues while the other two
are focused more squarely at the organizational and work system level.

In challenging populist conceptualizations, Walsham is critical of the “flat world”
rhetoric that suggests there are essentially no barriers to globalization of service work.
While the inappropriateness of this caricature may be well recognized by many in the 8.2
community, Walsham argues that we need to raise up a critical voice that constructively
challenges the notion of a relationship-free world and highlights the continued impor-
tance of cultural diversity and local specificity amongst other unevenness. He outlines
critical themes for further research, namely identity and cross-cultural working, globali-
zation, localization, and standardization, and the explicit focus on power, knowledge, and
control in understanding global working in a non-flat world.

Continuing the theme of cultural diversity, Vorakulpipat and Rezgui provide an
intriguing illustration of the importance of local and cultural particularities through their
study in a Thai IT research service organization. They explore the influence of shyness
as a socio-emotional characteristic of the Thai culture on knowledge management prac-
tices in this organization and the need to consider shyness barriers for understanding team
working, structure and culture, training, knowledge sharing, and motivation for knowl-
edge management in this cultural setting.

Addressing the ways in which government regulations promote the need for and
development of information services, Butler, Emerson, and McGovern offer a novel and
timely conceptualization of compliance-as-a-service and as a viable value proposition.
Drawing on institutional theory, they examine the different pressures faced by an IT
manufacturing organization and show that regulatory influences have developed the
deepest response in terms of innovative compliance-oriented procedures and protocols.
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Alter challenges the service innovation literature for its predominant focus on large-
scale topics of globalization and eco-systems of interacting suppliers and consumers, and
argues the need to address more micro levels. Specifically, he suggests that less attention
has been given to a systems perspective and the development of specific localized
systems. To address these shortcomings, he critically evaluates the existing definitions
of service and service systems and argues for simpler, broader-based definitions. He also
draws on three interrelated frameworks, the work system framework, the service value
chain framework, and the work system life cycle model to conceptualize service innova-
tion across a wide range of service systems.

Drawing on Deleuze and Guattari’s theory development of rhizomes as non-
hierarchical networks, Atkinson and Brooks offer a novel conceptualization of thizomatic
informatics to explore IT-enabled service work to reinterpret a classic study of a prob-
lematic ERP implementation in a major university. In so doing, they not only illuminate
the conceptual richness of such an approach for understanding the nature and com-
plexities of IT-enabled service work and practice but they also question Deleuze and
Guattari’s overarching focus of information systems as instruments of corporate arboreal
control.

Two research-in-progress papers contribute to our understanding of socio-cognitive
services inherent in distributed software teams in global service work and in theorizing
the service encounter. First, Shen and Gallivan’s study examines how distributed soft-
ware teams can develop capabilities to perform successfully across temporal, geographic,
and cultural boundaries. Their novel theoretical perspective extends and applies trans-
active memory systems and faultline models to examine inter-subgroup dynamics of
these teams on knowledge coordination. Second, Ramiller and Chiasson seek to con-
ceptualize and theorize the role of sense giving and sense making in the creation of IT-
enabled service encounters. They argue that in every service event one party’s inter-
pretations are being built upon the interpretations of others. They then develop a three-
layer stratigraphy of sense-making and sense-giving in [T-enabled services to delineate
the role of sense-making in the ongoing constitution of IT-enabled service events, the
redesign of IT enabled service practices, and in the organizing vision discourse about the
IT-enabled service.

5.2 IT-Enabled Services in Industry Settings

Traditional classifications of service industries have included retailing, wholesaling,
transportation, financial services, healthcare, education, and so on. Classifying such
diverse industries simply as service industries overlooks critical differences in the
institutional environments that are likely to influence the ways in which information
technologies are developed and applied, as well as the outcomes of IT use in these
environments (Chiasson and Davidson 2005). The papers in this section address the
specificity of industry context while drawing on and contributing to our knowledge of IT
in service industries more generally.

Two papers examined the use of information technologies in healthcare settings,
paying close attention to the array of institutional actors who participate in health IT
systems. Andersen and Aanestad reported on the development and deployment of a
community-wide support system for ambulatory psychiatric care for children in Norway.
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Drawing on the concept of generativity and information infrastructure, they found that
the existing installed base could not encompass user-driven innovations, but that users
were able to overcome resistance from infrastructure supporters to promote development
of a new and more effective design. The intent and design of this system was consistent
with the movement to home-based, self-care practices and patient empowerment in the
healthcare industry. Vuokko and Karsten examined the work practices of nurses in a
pediatric unit of a hospital prior to the introduction of electronic medical records. They
suggested that actor-network theory and complexity theory provide appropriate analytic
lenses to investigate how the varied interests of actors in this work setting influence the
reordering of time-place arrangements and enactment of changes in coordination, com-
munication, and information sharing practices with the new technology.

Continuing the research focus on work groups but in a different industry setting, Van
Daalen Fuente, Chiasson, and Devadoss investigated the ways in which a face-to-face
community of practice of stock traders engaged in knowledge exchange and community
learning in a colocation setting, despite utilizing technologies designed for remote
working. Feller, Finnegan, Fitzgerald, and Hayes studied interfirm exchanges in an open
source service network and examined the social mechanisms that facilitate coordination
and safeguarding of exchanges of the Zea Partners network. They found that restricting
firms’ access to the network, establishing a macro-culture within the network, collec-
tively sanctioning member firms’ unacceptable actions, and building the network’s repu-
tation were social mechanisms that enabled the network of firms to deliver commercial
products to exploit peer produced software.

Two research-in-progress papers report initial findings on how new information
technologies may affect work practices and industry norms. Loebecke, Huyskens, and
Gogan presented initial findings of a study of RFID (radio frequency identification) tags
in retailing. This case study outlined how consumers’ experience in a retail setting may
be improved through use of the technology and how mangers may more effectively meet
customers’ needs with the information available through RFID systems. Sawyer and Yi
utilized macro-economic data to explore how information technologies may have influ-
enced employment in and productivity of the real estate industry. Their preliminary
analysis suggests that IT investments have contributed to value produced in this industry
but have not resulted in work force reductions, despite open access to real estate data by
customers.

5.3 IT-Enabled Change in Public Services

Examining the intersection of IT, service innovation, and growth in the service
economy is particularly interesting in the public service sector. We would normally
expect innovation and change to be difficult here, due to bureaucratic institutions and
lack of market incentives. However, the research studies reported here emphasize that
change is underway, as governments expand their regulatory roles into the domains of
IT services and as they incorporate IT-enabled innovations to be more responsive to
constituents.

Petrakaki’s study of e-government initiatives in Greece illustrated the interaction of
these issues. The opportunities for service innovation such as “one-stop shopping” often
conflict with bureaucratic practices. Implementing so-called best practices and tech-
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nologies developed in commercial settings into the institutional environment of
government may set in motion transformational changes in the nature of governmental
service work; such changes are not uncontested by established interests and governmental
actors and may lead to power shifts in the bureaucracy.

Tapia and Ortiz’s study of municipal wireless network policy making processes
explored how governmental services are expanding to encompass essential IT infra-
structure services. They noted that unlike private enterprises, decision-making by
governmental bodies necessarily involves public policy making, typically a top-down
process. Inthe case of wireless broadband network services, a hotly contested area, local
governments are jumping into the market, and the majority of policy making is now
happening at the local level.

Three research-in-progress papers also considered themes of IT-enabled service
innovation manifest in the actions and policies of governmental agencies. Maldonado
and Tapia’s assessment of Venezuela’s policy for open source software adoption illus-
trates both the expansion of government regulation into the domain of IT and the growth
in government services related to IT—in this case, promoting development of open
source services and capabilities in the economy. Constantinides and Blackler’s study of
the National Program for IT in the United Kingdom similarly investigated the expansion
of governmental services and oversight into IT activities. By examining the discursive
activities of participants in a public review of this massive public healthcare IT project,
the paper considered how attributions of success and failure are constructed and how co-
orientation may be negotiated across diverse interest groups through discourse.
Bernardi’s study of the introduction of IT-enabled change in public health services in
Kenya adopted a micro-level view of institutional change to examine how formal policy
structures are interpreted and enacted in micro-level actions in this setting.

5.4 Outsourcing and Globalization of IT Services

Outsourcing and offshoring have been a key feature of the I'T services landscape over
the past decade. While globalization of services facilitated by ICTs continues apace,
there is a need for service work to meet the many social, cultural, and political challenges
that influence their successful growth and development. The papers in this section high-
light key issues inherent in the unevenness of global service work, the importance of
respecting cultural diversity, and the ongoing challenge of managing knowledge pro-
cesses. These papers cover both IT and business process outsourcing, and highlight a
number of conceptual themes including legitimacy and trust, power and self-knowledge,
boundary objects, and knowledge gaps.

Barrett, Hinings, and Oborn explored the dynamics of the offshoring relationship
between a multinational firm and its Indian vendors in the provision of global software
development. They highlighted the value of legitimacy management in unearthing the
strategies and activities in gaining, maintaining, and repairing legitimacy at different
points in the evolution of the relationship, and discussed the role of trust in managing
legitimacy.

Four research-in-progress reports explored a range of issues and themes on IT and
business process outsourcing. Komporozos-Athanasiou proposes an alternative focus to
relationship management in understanding the high failure rates in global outsourcing
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arrangements. He suggests a focus on self-knowledge in client-focused maturity
maturity assessment to realize potential outsourcing benefits and draws on coevolutionary
theory to better understand the asymmetry of knowledge and power dynamics. Gregory
and Prifling focused on ways in which IS service providers can leverage their client
relationships over multiple projects at multiple levels for expertise development and
knowledge integration. At the more operational level, Aman and Nicholson developed
a theoretical framework to examine the knowledge gaps in offshore software
development work when teams are separated by time, distance, and culture. The
framework emphasizes the different types of knowledge held by team members in
analyzing the potential for knowledge gaps. Finally, in examining business process
offshoring around call center service work, Devadoss and Chiasson examined and
complicated the typical utopian and dystopian views of automation. The utopian view
portrays workers as having pure and unrestricted agency to pursue a knowledge-based
career, while the dystopian view is that of an “electronic panopticon,” with restricted and
imprisoned individuals having few options. In reality, the picture is much more complex
with human and nonhuman participants being linked by an underlying complexity of
boundary work and boundary objects in what they view as a stable industry.

5.5 Panels

Four panel presentations engage in the debates highlighted in paper presentations
about the nature of service and the possibilities for IT-enabled service innovation. In our
first panel, Ramiller, Davidson, Wagner, and Sawyer take issue with the predominant
focus on servitization of products in the discourse on the service economy and suggest
that services are also being transformed into something akin to products—structured,
standardized, scalable artifacts that separate the service provider and service consumer
in the co-creation process. Each panelist explores the contradictory implications of
servicitization and productization in an industry setting and the tensions this engenders.
In the second panel, Alter, Gal, Lipien, Lyytinen, and Russo examine the implications
of servitization for the structures, processes, and competencies of service provider and
service consumer organizations and the role of IT in such changes. The panelists focus
on new types of collaborative relationships in service value chains and question how
collaborative relationships affect organizational identity, goals, and missions. The panel
considers practical approaches to sorting out the implications of servitization for system
and organizational design.

Feller, Finnegan, Lundell, and Nilsson continue this discussion by addressing
servitization of peer production networks, and using the example of open source software
consider how profitable service offerings might develop around the process of open
source software production. Each panelist brings their considerable experience in open
source software development to bear as they consider how services are developing in this
domain, and what we might learn more generally about servitization in peer production
networks.

Our fourth panel delves into e-health initiatives to consider how IT-enabled inno-
vation in health service delivery provides new opportunities for the inclusion of patients
and the community into health care provisioning and reconsideration of institutionalized
practices. Each of the panelists is actively engaged in an e-health program, and drawing
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on their experiences, they consider the practical and research challenges involved in
developing systems for co-producing health care and health care delivery.

5.6 Workshop Paper Contributions

Turning finally to the workshop papers, we see that the research themes investigated
in completed research and research-in-progress papers are evident in these emerging
research projects, that is, conceptualizing and innovating with service, globalization of
service work, and development of IT-enabled services in public service arenas. To
conceptualize services, Germonprez and Hovorka posit the information services view as
a shift from the defined and predetermined services to a user-enabled real-time produc-
tion environment of ad hoc information systems. Carter, Takeda, and Truex suggest a
novel theorization on services. They introduce a new process model as to how emer-
gence arises and is manifest in organizational discourse, which they aim to illustrate by
drawing on the discourse and narratives of IBM in transitioning to a service-oriented
company. In the area of IT in public services, Miscione and Aanestad highlight the
importance of free and open source software and organizational learning in public
administrations of developing countries, using the case of a health information system
being implemented in Kerala, India. Tan, Tan, and Teo develop a research model that
identifies factors influencing a blogger’s intention to participate in a commercial
exchange, for example between buyers and sellers of a service. The last two workshop
papers seek to contribute to the growing IT service management area. In their paper,
Tong, Xu, and Pan aim to understand how dynamic capabilities are developed to
facilitate software process improvement implementation in a small scale service-oriented
company. Finally, Cuthbert, Pennesi, and McFarlane use a case study approach to
develop a service information model whereby service information requirements are
extracted to support the delivery of a service to a customer.

6 CONCLUDING REMARKS

The papers in this volume provide a rich milieu of approaches and draw on a wide
range of theories to examine IT and transformations toward a service economy across
four main themes. This diversity in “letting a thousand flowers bloom” is a strength of
our 8.2 community, which has a lot to offer in understanding the social and political
aspects of Bryson et.al.’s (2004) service worlds. It is timely that we as researchers at the
intersection of information systems and organizations actively voice our contributions to
this emerging research area. Not only are the trends of growth toward a service economy
evident, but this growth in demand for service activity across industries has led to recent
attempts to develop a new field of Service Science to integrate and bring coherence
across silos of fragmented knowledge in a multidisciplinary approach (Chesbrough and
Spohrer 2006).

Our conference has started some way down this track toward a multidisciplinary
view on services. The diversity of scholars and the range of papers accepted for the
conference reflects a breadth beyond what might traditionally be expected from an IS
perspective on services, such as web services and service-oriented architectures (Spohrer
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and Riecken 2006), and indeed even the usual 8.2 community. For example, we welcome
the perspectives on policy and government from colleagues in the information schools
as well as those suggested by researchers coming from the manufacturing and manage-
ment tradition.

Going forward, there are many opportunities for study in these service worlds. We
are in favor of letting a thousand flowers bloom, but we also believe there is great value
in cultivating research developments as they evolve and taking stock of and, where
possible, categorizing the emerging concepts, theories, and methodologies for advancing
our knowledge at both micro and macro-levels of research on IT and services. In doing
so, we believe that future research on services should be embarked upon through
innovative multidisciplinary research with scholars in a number of other fields, including
marketing, strategy, operations, and organization theory. This research journey has only
just begun, but it is one filled with a future of exciting challenges and opportunities.
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This paper rejects the hypothesis of Thomas Friedman that ICT-enabled
globalization is driving us toward a flat world. Instead, it is argued that the
world remains uneven, full of seams, culturally heterogeneous, locally specific,
inequitable, not well-integrated and constantly changing. This argument is
supported by an analysis of three areas of ICT-enabled global working, namely
global software outsourcing, global IS roll-out, and global virtual teams. The
paper then builds on these analyses to put forward an agenda for future IS
research on ICTs and global working based on three research themes: identity
and cross-cultural working; globalization, localization and standardization;
and power, knowledge, and control. The paper concludes that the area of ICTs
and global working offers the IS field a major research opportunity to make a
significant contribution to our understanding of a set of crucial issues in our
more globalized world.
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1 INTRODUCTION

The changes taking place in the global economy, including those in the burgeoning
services component, are the subject of much debate by a wide range of commentators in-
cluding journalists, practitioners, and academics. In the first of these categories, one
book which has enjoyed remarkable success in terms of sales is The World is Flat: A
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Brief History of the Twenty-First Century by Thomas Friedman (2005). According to
Friedman, information and communication technologies and globalization are driving us
toward a flat world with a level playing-field for global competition, in which geography,
distance, and even language become irrelevant. The thrust of this paper is to argue
against Friedman that, although ICTs and globalization are indeed crucial to the global
transformations that are taking place, the world is not flat.

Friedman’s book has already produced much counter-argument although not, as far
as I am aware, in the information systems field. For example, Leamer (2007) provides
a detailed critique from the point of view of an economist. In addition to arguing that
Friedman’s definition of a flat world is vague, he takes issue with the notion of a rela-
tionship-free world in which every economic transaction is contested globally. Leamer
argues that relationships matter and that the world is highly uneven in terms of
advantages that individuals, groups, and societies enjoy. It is particularly ironic that
Friedman uses India as a frequent example of the leveling of the playing field, a society
of increasing wealth for the privileged, but where approximately one in two women are
illiterate and one in two children under five are malnourished (UNICEF statistics,
http://www.unicef.org/infobycountry/india_india_statistics.html).

Practitioners have also engaged with the nature of ICT-enabled global transformation
and, unlike Friedman, the rhetorical hype tends to be less florid and the approach more
down-to-earth. A good example is provided by Palmisano (2006), the chairman and chief
executive of IBM. Palmisano argues that the term multinational has been superseded and
should be replaced by the notion of a globally integrated enterprise. He says that such
enterprises “have been made possible by shared technologies and shared business stan-
dards, built on top of a global information technology and communications infrastruc-
ture” (p. 19). Although, at first sight, this might sound unproblematic as a description of
modern-day enterprises such as IBM, it is phrases like “globally integrated” and “shared
business standards” that I wish to challenge in this paper.

In opposition to Friedman, and to some extent Palmisano, this paper argues that the
world isuneven, full of seams, culturally heterogeneous, locally specific, inequitable, not
well-integrated, and constantly changing. In the following sections, three IS research
areas are used to illustrate this argument, namely global software outsourcing, the global
roll-out of information systems, and global virtual communities. In each of these areas,
the aim is not to produce a full literature review, but rather to use selected articles to
illustrate and analyze the non-flat nature of ICT-enabled forms of global working. The
paper then builds on these analyses to produce an agenda for future research on ICTs and
global working based around three research themes. Finally, some conclusions are drawn
on the high potential value of research in such areas for the IS field as a whole.

2 GLOBAL SOFTWARE OUTSOURCING

The outsourcing of software and other services on a global basis has become an
emblem of globalization and, for Friedman and others, a prime example of the new flat
world. However, any detailed analysis of particular global software outsourcing cases
presents a much more uneven picture of complex and evolving relationships between the
outsourcing partners, including issues of cross-cultural contradiction and sometimes
conflict. For example, Walsham (2002) uses structuration theory as a basis for the
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analysis of two case studies of global software production and use. The first involved a
team of Indian software developers working in a Jamaican insurance company, and the
second the use in India of geographical information systems software originally
developed in the United States. Walsham shows that cultural differences in areas such
as detailed work patterns, and ways of conceptualizing space, created contradictions and
tensions in such global relationships, resulting in the first case in outright conflict and,
in the second case, in major problems of implementation and use. There is no feel of
“flatness” in these cases, although the author discusses the concept of negotiated culture
(Brannen and Salk 2000) as a possible way forward in trying to address cross-cultural
issues and difficulties.

Krishna et al. (2004) based their analysis of ways of managing cross-cultural issues
in global software outsourcing on a wide range of cases that the authors had carried out
on outsourcing from North America, Western Europe, and Japan to software suppliers
in developing countries, with a particular emphasis on India. The primary conclusion
from their research is that working across culture when outsourcing software production
is not a trouble-free process. They identify different work practices, different modes of
communication and the cultural adaptation of bridgehead teams as examples of diffi-
culties that arise. They suggest ways of approaching these difficulties through, for
example, the strategic choice of which projects to outsource, the use of common systems
and processes, attempts to move toward a negotiated culture of work practice, and staff
education and training. Many of these approaches can be argued to have been reasonably
successful since global outsourcing continues to grow, but the picture that is produced
is certainly not that of the globally integrated organization based on shared business
standards.

Nicholson and Sahay (2001) describe a longitudinal case study of outsourcing from
a UK company to an Indian software supplier. In addition to discussing cross-cultural
issues and the changing nature of the business relationship over time, as in the articles
above, the authors also make an interesting set of comments on the nature of globali-
zation itself. They argue that global software outsourcing can provide examples of how
the local interacts with the global in a two-way manner. They illustrate this by an
example of an embodied software methodology, developed in the West but taken up in
India, which was then re-embedded into the British context by the Indian programmers.
The point is that globalization should not be seen as some top-down behemoth which is
flattening the world, but rather as a complex and evolving process in which global—-local
interaction is two-way with often unforeseen outcomes.

The book by Sahay et al. (2003) is perhaps the most substantial contribution to the
literature to date on the nature of global IT outsourcing relationships. Much of the
research underpinning the book looked at outsourcing to India, widely regarded as the
leader in the field. However, it is clear from the book that India’s relative success has not
been achieved without lengthy and sometimes painful learning processes on the part of
those involved on both sides of outsourcing alliances. The authors identify several
micro-level themes, reflecting tensions in such alliances: shifting identity, the com-
plexities of knowledge sharing, the limits and benefits of standardization, issues of power
and control, and the challenges of cross-cultural communication. It is not possible to
discuss all of these here, so [ will focus on the single theme of shifting identity in the rest
of this section.
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One argument that is often made by those who see the world as flattening is that
people across the globe are becoming more similar in their interests, attitudes, and per-
haps, therefore, identity. If one believes this argument, then surely Indian software
workers who travel and work across the globe would provide strong evidence of this.
This makes the work of D’Mello (2005, 2006) particularly interesting, since her research
involved an extensive and prolonged engagement with such “global workers” on the
theme of “selves and identities of IT professionals in India.” In D’Mello (2005), she
argues that these workers are engaged in complex identity shifts, and tensions of identity.
The latter are brought about by, for example, potential conflicts between Indian group
and family orientation and the Western-oriented individualism encountered in their client
organizations. The author nicely reverses the standard cliché by arguing that such
workers often “think local but act global.”

Now it could be argued that the Indian software workers are nevertheless nearer to
their western colleagues in terms of identity than they were in previously less-globalized
eras. However, processes of hybridization produce much diversity as history has surely
shown us, and the new hybridized Indian software workers are one example of this.
Putting it more strongly, and borrowing from Haraway (1991) on cyborgs, I would argue
that we are all identity hybrids now. D’Mello (2006) expresses this as follows for the
workers she studied:

organizations, industries and marketplaces are milieus deeply imbued with
personal, social and existential structures and processes which evoke a range of
feelings and subjectivities, and influence workers’ sense of self and identity.
I argue that, in global work contexts, workers construct their selves and iden-
tities from both global and local elements’ (p. ix).

At the level of the individual, therefore, the world again does not look flat.

3 GLOBAL INFORMATION SYSTEM ROLL-OUT

A second area concerned with ICTs and global working is that of the global roll-out
of information systems in particular organizations. The term roll-out is worth noting.
The image which is evoked is of a smooth process, like rolling out a carpet across a flat
floor. As my subsequent examples will attempt to show, the global roll-out of IS is
normally anything but smooth, and the floor is anything but flat. Perhaps the wide use
of the term roll-out reflects wishful thinking on the part of management that the process
will be smooth, reinforced by vendors of software or services who wish to present global
IS development in this way?

Joshi et al. (2007) describe and analyze the global roll-out of an information system,
called ISX, to a communications and media group across a global pharmaceuticals
company. The concept was to provide group members, independent of where they were
located or their specific role, with a standard means to support key aspects of their work
such as handling media enquiries, maintaining contacts databases, and generating news
and information about the company and its products. The system was not a failure in the
sense that it was used by many communicators across the organization and provided
some degree of global integration amongst the widely separated groups in different
countries. However, the ISX system was less successful than its designers intended,
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since its use was less widespread than they had hoped, and its global reach was limited
by factors such as local relevance and cultural fit. For example, the communicators
group in Japan used a Japanese-language system to support their interactions with local
media, and the global system written in English could not cope with this. Secondly, and
more subtly, the new system was aimed to provide better lateral information flows across
the global organization, but the structured and hierarchical nature of the organization
inhibited this form of global knowledge sharing.

Rolland and Monteiro (2002) describe a case study of the global roll-out of an infor-
mation system in a maritime classification company working in over a hundred countries.
The IS was designed to support the surveying of ships in order to assess their condition,
to be used, for example, for insurance purposes. Rolland and Monteiro discuss the need
for a “pragmatic balance” between universal standards and local specificity. They
describe how this was achieved in their case by largely invisible work on negotiations,
work-arounds, tinkering, etc. The authors argue that these approaches are not compensa-
tions for poor design but are necessarily required in all global IS infrastructures. So,
global systems, according to them, are not seamless, integrated systems that provide
common standards and approaches in all locations. Rather, continuing local work needs
to be done to mold the systems to local specificities and these, in turn, affect the evolving
global approach. In the words of the authors, “The real issue, we argue, is to analyze
how global, never-perfect solutions are molded, negotiated, and transformed over time
into workable solutions” (p. 96).

One of the most ubiquitous of global systems is enterprise resource planning (ERP)
systems. These have been rolled-out in many organizations over the last 15 years. The
success of these endeavors has undoubtedly been mixed (see, for example, Davenport
1998). The literature on ERP systems typically looks at case studies of particular organi-
zations and echoes many of the points made earlier in this section, for example, on the
difficulties of local relevance and cultural fit, and on the need for local negotiations,
work-arounds, and tinkering. Referring briefly to the theme of the current paper, this
literature alone surely refutes the notion of a flat world served by seamless integrated
systems.

Nevertheless, ERP systems are widely used around the world, so some success has
been achieved in making global solutions fit local conditions. An interesting strand of
research looks at this issue from the opposite end to that of the user organizations, namely
that of the ERP supplier. Pollock et al. (2003) argue the need to understand the “bio-
graphy” of software packages such as ERP and the way that suppliers try to provide a
“generic” product, whereas users try to accommodate tensions between that and local
needs. In a later paper, Pollock et al. (2007) describe this work of the suppliers as
“generification” work. The authors provided a detailed description of this process in the
case of an ERP system aimed at supporting the administrative functions of universities.
They made the point that generic packages such as this can and do serve diverse contexts.
This is undoubtedly true, but two qualifying comments can be raised. First, there is an
interesting question as to which users get most say in the generification process. In other
words, how do power relations influence the final design and make the system more
suitable for some than others? Second, Pollock et al. (2007) argue that diverse organiza-
tions and standard technologies can be brought together, but the question remains as to
what the consequences are for the organizations, positive and negative. The generifi-
cation of systems does not have “flat” effects across different organizations.
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4 GLOBAL VIRTUAL TEAMS

A third area of high relevance for contemporary forms of global working is that of
global virtual teams. A precise definition of virtuality is hard to achieve (Crowston et al.
2007) but is normally taken to involve geographical dispersion, a dependence on elec-
tronic interaction, and sometimes a dynamism of structure (Gibson and Gibbs 2006). The
addition of the qualifier global implies cultural diversity is also present. In terms of the
non-flatness theme of this paper, the thesis in this section is not that global virtual teams
cannot be made to work well in some cases, nor that global organizations should neces-
sarily place less emphasis on them. Rather, the argument is that global virtual teams
exhibit enormous variety and thus that any one-size-fits-all solution to their design,
implementation, and management is unlikely to be successful.

An early article on global virtual teams by Dubé and Paré (2001), based on inter-
views with team leaders and members, pointed out difficulties brought about by the
diversity of people in terms of culture, language, and IT proficiency. They also noted
that accessibility to technology and its appropriateness in particular contexts were further
problems that needed to be faced by global virtual teams. In another early article,
Qureshi and Zigurs (2001) raise similar issues about the importance of culture and tech-
nology. They make the useful point that the nature of tasks faced by virtual teams differ
greatly, and they say that their case study data supported the view that the teams that
worked best involved tasks with a high level of structure and tasks requiring detailed
teamwork.

Majchrzak et al. (2004) take a very positive view of virtual teams supported by
technology based on interviews with 293 members of “successful” teams. It is worth
noting that they did not obtain permission to talk to members of teams that were con-
sidered failures, so their sample is rather biased. Nevertheless, the article is a good
counter to any technologically determinist view that virtual teams supported by ICTs are
necessarily inferior to those supported by face-to-face encounters. Technologies found
to be ofhigh value included virtual work spaces, teleconferencing, and instant messaging.
The authors emphasize that a lot of effort needed to be put in by the leaders to try to knit
the teams together.

Kayworth and Leidner (2002) explore this theme of the importance of leadership in
global virtual teams through a study of leadership effectiveness in multicultural student
teams drawn from MBA students in Europe, the United States, and Mexico. The authors
conclude that important attributes of effective leaders include being good mentors, having
empathy with team members, prompt communication habits, and clear articulation of
team roles and responsibilities. There is limited emphasis on technology in this study
other than to note that web sites tailored to team members’ needs seemed to work well.

The paper by Kankanhalli et al. (2007) is valuable in that it focuses on conflict
episodes in global virtual teams rather than the somewhat rosier side of the picture that
is painted by some of the authors above. Although based on work with student teams,
which potentially limits the strength of their findings, it is clear that cultural differences
between people from North America, Europe, and Asia were significant causes of team
conflict. The article also discusses differences in task complexity affecting team out-
comes but the results here are rather inconclusive. The discussion of technology is some-
what limited, other than noting, for example, that sending too many e-mails and slow
responses can be problematic to teamwork.
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Although a full literature review has not been provided in this section, the examples
suggest that the sum total of research on global virtual teams is currently rather thin. This
view is supported by a substantial survey of the literature on virtual teams by Martins et
al. (2004). The authors conclude that research on virtual teams to date, while valuable,
had been relatively limited in scope, and based mainly on student laboratory studies.
They identify a wide range of areas for further research on inputs, processes, outcomes
and moderators of virtual teams, mentioning global virtual teams as a subset. In a recent
short article focusing specifically on global virtual communities, Tan (2007) echoes this
need for further research: “Although some preliminary research findings on virtual
communities have been reported over the past few years, there is still a clear lack of
coherent theoretical development and systematic empirical investigation on this topic”
(pp. i-ii).

I move now to consider the topic of future research, not just for global virtual teams,
but also for ICTs and global working more generally.

5 FUTURE RESEARCH ON ICTs AND
GLOBAL WORKING

A key aim of the previous three sections has been to use the results of published
research to argue that the world is a complex, uneven place, where relationships matter
whether at the individual or organizational level. Diversity is everywhere and global
working processes must adapt to this reality. ICTs are deeply implicated in all such
processes, and thus vital to the contemporary world. Others have made similar points
at greater length (e.g., Avgerou2002; Walsham 2001), but it seems that that the theme
of global diversity and unevenness needs to be reiterated in the face of the journalistic
hyperbole of Friedman and others. A key implication for the IS research community is
that ICTs and global working is an exciting research area with a relatively untapped
potential for innovative and interesting research work.

Table 1 provides a summary of some common research themes across the three topic
areas discussed above. These common themes are identity and cross-cultural working;
globalization, localization and standardization; and power, knowledge, and control. Each
of these themes is discussed below in terms of how future IS research could develop
further understanding of the theme. In each case, some examples of specific research
topics are identified together with a brief discussion of some relevant literature.

5.1 Identity and Cross-Cultural Working

Cross-cultural issues have been discussed in the IS literature to date as we have seen,
but really the surface has been barely scratched with many countries not represented at
all. What do we know in depth about outsourcing to China, IS roll-out in Nigeria, or
global virtual team members in Brazil? In a related way, issues of identity in these con-
texts have received little attention in the IS literature to date. Now it could be argued that
there are substantial non-IS literatures that deal with countries such as those above.
These literatures can no doubt be used to help us understand issues of identity and cross-
cultural working in such contexts, but future research is needed to show us how this can
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Table 1. Common Research Themes Across the Topic Areas

Globalization,
Common Identity and Cross- Localization and Power, Knowledge, and
Themes Cultural Working Standardization Control
Global * Cross-cultural * Two-way local/ + Complexities of knowl-
software working not trouble global interaction edge sharing
outsourcing free » Power and control issues
* Tensions of identity between outsourcers and
of software workers vendors
Global IS * Local relevance and |+ Pragmatic balance * Hierarchies deterring
roll-out cultural fit between universal global knowledge
standards and local sharing
specificity » Power relations influ-
* Generification of encing who has most say
software packages in final design
Global « Fit between tech- * High variety of global [+ Role of leadership in
virtual nology and culture virtual teams pro- making global virtual
teams * Cultural differences hibits one-size-fits all teams work
as source of conflict solutions
* Nature of task impor-
tant in team success

be done. As an example of such work, Ailon-Souday and Kunda (2003) discuss cross-
cultural working in an Israeli high-tech corporation undergoing a merger with an
American entity. Their paper demonstrates how concepts of Israeli national identity were
drawn on as a resource in order to deal with some of the social struggles which arose in
cross-cultural working.

Cross-cultural working normally involves more than one country but, even within
countries, there are important differences in identity and culture, despite the dull
homogeneity implied by Hofstede’s (1991) simplistic indices of national culture. A good
example of this in the recent IS literature is provided by Miscione (2007). The author
describes telemedicine practices in the Upper Amazon in northeastern Peru and shows
how these western-inspired practices were frequently mismatched with the local culture
in these areas and, in particular, with the definitions of health and illness employed by
local communities and healers. The increasing importance of cultural diasporas scattered
around the world further emphasizes the need to study within-country identity and
cultural difference. Appadurai (1996) discussed such differences using the concept of
imagination. He argued that people draw on contemporary sources, such as the media,
and their own cultural histories to “annex the global” into their own “practices of the
modern” through their imagination.

Drawing on existing concepts, such as those of Appadurai, is desirable in trying not
to reinvent the wheel of theories of identity and culture when carrying out IS studies.
However, IS studies have the potential in turn to contribute to broader research areas than
those of the IS field alone. For example, D’Mello and Sahay (2007) extend their work
on identity of Indian global software workers, referred to earlier in the paper, to discuss
how geographical, social, and existential mobilities of these workers shape their relation-
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ship to place and to their identity. D’Mello and Sahay argue that their theoretical con-
cepts of “mobility—identity” contribute to the call of the sociologist Urry (2000) for the
development of a “sociology of mobilities.”

5.2 Globalization, Localization and Standardization

Turning now to the future research theme of globalization and localization, there is
a large literature upon which IS researchers can draw (e.g., Beck 2000; Castells 1996,
1997, 1998) in order to inform our work. However, detailed IS studies can contribute a
crucial dimension to our understanding of global/local processes in that technology is
normally a key element of such processes, and detailed empirical studies are needed to
extend our understanding of how this works. For example, there is much interest in the
topic of knowledge sharing and knowledge management in global organizations.
Although there is a sizeable literature on this topic area, most of it does not deal with the
full diversity of global organizations with a few exceptions (e.g., Pan and Leidner 2003).
This is perhaps understandable in that research access can be difficult when dealing with
widespread global operations and research costs can be high. Nevertheless, we are
getting a very partial picture of global knowledge sharing processes when we exclude
large portions of the world from our studies.

A second example of a future IS research topic of high interest, with little published
academic work to date, is the relationship between global working and the use of social
networking technologies and other forms of user-driven web-based systems (McAfee
2006). One should not be carried away by the hype about Web 2.0 to believe, for
example, that Facebook will solve the problem of cross-cultural collaboration, as one
student suggested to this author recently. However, it would be equally foolish to neglect
the potential of such technologies to support work in general, and global working in
particular. Similarly, there is great interest (e.g., Jagun et al. 2007) in the potential for
mobile technologies to provide relevant ICT-based services to relatively poor people in
developing countries, to enable them to participate more fully in the globalizing world,
where previous fixed technologies such as the landline phone and the fixed PC have not
been widely available or used.

One important IS topic within the theme of globalization/localization is that of
standardization and generification of software packages. Some work on this was dis-
cussed earlier in the paper, but again there is very little published work that extends
beyond the context of a limited range of wealthy countries to the wider global arena,
despite the fact that software such as ERP systems has spread across most of the world.
An exception to this is the work known as the HISP program. Braa et al. (2007) describe
some elements of this work on health information systems, which started in South Africa
but has now spread to a wide range of developing countries. The authors describe the
theoretical concept of flexible standards to support standardization processes in complex
systems such as health care, and suggest an approach to implementing such standards in
developing country settings that is sensitive to the local context, allowing changes to
occur in small steps, but retaining a mechanism for scaling information systems across
wider domains.
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5.3 Power, Knowledge, and Control

The links between power and knowledge and their effects on control were present
implicitly in much of the research literature discussed earlier. However, an explicit focus
on such elements was often missing, but is surely crucial to an increased understanding
of global working in a non-flat world. Future research is needed to address questions
about the power relations between outsourcing suppliers and vendors. With respect to
global IS roll-out and generification processes, who controls the processes and to what
extent are local interests and local knowledge ignored or given low priority? How do
power and politics play out in global virtual teams and who are the winners and losers?

A further broad area for future work on globalization and ICTs from the perspective
of power and control would take a critical approach and ask research questions about
silent voices, namely those often not considered at all in the networks of the powerful.
For example, global software outsourcing may benefit the elites in India and elsewhere,
but is there any evidence of spin-off effects in other areas such as the use of ICTs within
India to benefit a wider range of stakeholders (Krishna and Walsham 2005)? Is the
global roll-out of systems a form of neo-colonialism when imposed on particular devel-
oping countries (Adam and Myers 2003)? Who is marginalized by the use of ICTs in
global working? For example, on the latter question, Thompson (2004) shows how the
effects of the World Bank’s global knowledge forum can be taken to exclude in-country
inputs and grassroots participation in the development agenda.

IS researchers studying global issues involving power, politics, development, and
marginalization have already drawn on a range of related literatures on these topics but
this cross-discipline approach could be extended further. For example, institutional
theory has been suggested as potentially valuable to the IS field (Orlikowski and Barley
2001) but its application has been limited to date. Although not an IS study as such, Khan
et al. (2007) provide a good illustration of detailed work based on institutional theory
and the “dark side” of even the well-intentioned exercise of power in the context of
globally distributed working. The authors describe a case study of institutional entre-
preneurship concerned with removing child labor from soccer ball production in Pakistan
but with unintended negative consequences on women stitchers in that country. A second
body of literature of relevance to issues of power and politics, which has received little
attention in the IS field, is that of development studies. Thompson (2007) argues that
work on ICTs and development should make more effort to connect to the development
studies literature, and thus for IS researchers to become better engaged with issues of
practice and policy in developing countries.

6 CONCLUSIONS

This paper has argued that the new ICT-enabled world is not flat. Analyses of three
specific areas of ICTs and global working have shown the importance of unevenness in
areas such as cultural difference, the heterogeneity of work processes, the significance
of local specificity, and the asymmetry of power relationships. Organizations are not
well-integrated as some senior practitioners claim, but instead struggle to make ICT-
enabled global working effective. None of this argues against the importance of ICTs in
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the contemporary world, including the growing service-based component. Indeed, it
could be argued that the increased emphasis on services makes the application of ICTs
even more crucial since ICTs can be regarded as one of the primary transport systems for
a globally-distributed service-based world.

There is an existing literature on ICTs and global working, but it remains relatively
sparse to date. We can build on this research to further explore themes such as those
identified in the previous section: shifting identity and cross-cultural working, globali-
zation and standardization, and issues of power and control. We can try to connect better
to other relevant literatures and disciplines such as those concerned with identity, culture,
globalization, and development. Conducting in-depth research on ICTs and global
working is not an easy task, due to issues such as time, cost, and complexity, but it offers
the IS field a major opportunity to make a significant contribution to our understanding
of crucial issues in our more globalized world.
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1 INTRODUCTION

Knowledge management (KM) has become an important ingredient to sustain
competitiveness in developing countries (Wagner et al. 2003). Very few articles, unfor-
tunately, have reported KM implementations and strategies in developing countries. The
ones that do include China (Burrows et al. 2005), Malaysia (Wei et al. 2006), India
(Chatzkel 2004), and sub-Saharan Africa (Okunoye 2002). These studies have identified
several distinctive features, including varying levels of expertise to adapt and adopt
technologies, distinctive socio-cultural features, and lack of availability of human and
financial resources to nurture KM practices (Okunoye 2002). A call has been made for
further research to explore KM in different organizational and cultural (regional, national,
and international) contexts in developing economies.

Although technology plays an important role in the successful implementation of
KM initiatives (Koenig 2002), a number of distinctive socio-emotional features such as
shyness have an equally important role and influence (Chaidaroon 2004), in particular
in the cultural context of developing countries. Shyness in the study is defined as the
presence of inhibition and discomfort (such as tension, worry, awkward behavior, and
gaze aversion) in social situations (meeting strangers, for instance) (Cheek and Buss
1981).

Thailand is an example of a developing country where a number of distinctive
cultural features have been identified, including shyness (Chaidaroon 2004). Therefore,
it represents an interesting case to conduct a study on the influence of shyness on KM
practices within an organizational context. While KM practices in Thailand have been
reported on later than in other countries in the region, several private and public organi-
zations have already initiated ambitious KM programs and initiatives (Vorakulpipat and
Rezgui 2006). There is an interesting trend in the region to promote a competitive
economy through technology and knowledge infused practices at a societal level. For
example, the Ninth Malaysian Plan (2006-2010) has as one of its objectives to raise the
capacity for knowledge and innovation, whereas the Ministry of Research and Tech-
nology (MRT) of Indonesia has identified information and communications technologies
as a priority field to add value to its industries.

The aim of the paper is to explore the influence of shyness on KM practices in a
selected Thai organization. As such, the core research question is, how does shyness (as
a socio-emotional characteristic) influence, and how is it influenced by, knowledge
management practices in an organizational context? The paper makes two main
contributions. First, drawing on the rich data of a Thai IT research service organization,
it generates a grounded understanding of the influence of shyness on KM. Second, the
paper proposes a summary of themes developed from the grounded analysis of gathered
primary data evidence from the case study, using social capital and related literature.
This will allow researchers and practitioners to conceptualize and research further the
influence of shyness on KM. The paper is organized into seven sections. Following this
introduction, the paper presents related literature, and then the research methodology
employed in this study, which involves a case study approach. The research results are
then given, followed by the discussion. Finally, recommendations for further research
are presented and conclusions are drawn.
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2 RELATED RESEARCH

Previous research has highlighted the idea that technology adaptations in developed
countries occur continuously in response to misalignments, gradually leading to a
successful alignment (Leonard-Barton 1988). This is in contrast to developing countries,
which tend to rapidly adopt technology created by developed countries, often in an ad
hoc way (Archibugi and Pietrobelli 2003). In 2002, the National Science Foundation
reported that more than 84 percent of the world’s scientific and technological production
is concentrated in developed countries. Developing countries have only marginally
increased their participation, which emphasizes the scientific and technological gap that
exists with the developed world. Also, in several of the information technology installa-
tions that were created and adapted for organizations in developing countries, local
(regional and national) factors were not taken into account. This has resulted in out-
comes that do not fit the needs of the direct beneficiaries in the developing nations
(Cyamukungu 1996).

While the above is applicable to KM, the crucial issue might not relate only to
technology but also include other factors, such as cultural-based resistance: “technology,
designed and produced in developed countries, is likely culturally-biased in favor of
industrialized socio-cultural systems, technology transferred to developing countries
meets cultural resistance” (Straub et al. 2001). Moreover, it is reported that there is a
significant gap in the understanding and maturity of KM between Asian developing
companies and those in developed countries. This can be explained by the fact that
American and European companies have had KM strategies and initiatives in place for
over a decade, while Asian developing companies are still attempting to understand and
apply the concept of KM (Yao et al. 2007).

Chaidaroon (2004) indicates that shyness is a national characteristic that distin-
guishes Thai culture and communication styles from Western (developed countries)
counterparts. Thai people tend to place high value and responsibility in interactions
through the process of receiving messages—in fact, Thai silence is a positive sign of
respect (Knutson 2003). Chaidaroon (2003) argues that shyness or not speaking up can
sometimes be strategically performed by Thai people to gain recognition from others.
In addition, Thai culture is more hierarchical than in Western societies (McCampbell et
al. 1999), which can engender a large gap between people due to personal barriers such
as shyness. Based on this secondary evidence drawn from the literature, conducting an
exploratory study in a national context (Thailand) is beneficial to further research and
understanding of the role and impact of shyness on KM in a different socio-cultural
context. This justifies the use of shyness as a national cultural variable as opposed to an
individual characteristic in the context of this exploratory study, as argued by Choo
(2003).

To be more general, research on human and organizational aspects related to KM has
focused on understanding the socialization and organizational dimension of KM
(Becerra-Fernandez and Sabherwal 2001). The concept of social capital has recently
been adopted within the discipline (Huysman and Wulf2006; Lesser 2000; Nahapiet and
Ghoshal 1998), emphasizing the roles of trust, motivation, and social cohesion within the
organization. Clearly, the higher the level of social capital, the more communities are
stimulated to connect and share knowledge (Huysman and Wulf 2006).
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3 RESEARCH APPROACH

The research aims at investigating the role of socio-emotional factors in the context
of knowledge management in a Thai organization. The authors thus needed to gain an
in-depth understanding of KM practices in the selected case study. Empirical studies that
collect such data can be broadly classified as interpretive case studies (Walsham 1995).
This type of approach has been selected since it aims to understand human thoughts and
action in social and organizational contexts and to produce deep insights into information
systems phenomena (Klein and Myers 1999). However, there are significant differences
of methodology and theory under broad, interpretive case studies. The remainder of this
section is devoted to describing the specific approach adopted in the research and the
reasons for the choices.

The research methodology is based on grounded theory (Glaser and Strauss 1967).
This is motivated by the facts that (1) grounded theory “is an inductive, theory discovery
methodology that allows the researcher to develop a theoretical account of the general
features of a topic while simultaneously grounding the account in empirical observations
or data” (Martin and Turner 1986, p. 141), (2) grounded theory facilitates “the generation
of theories of process, sequence and change pertaining to organizations, positions and
social interaction” (Glaser and Strauss 1967, p. 114), and (3) there are few guidelines for
analyzing qualitative data (Miles and Huberman 1994) and it has been argued that
grounded theory approaches are particularly well-suited to dealing with the type of
qualitative data gathered from interpretive field studies (Martin and Turner 1986; Oates
2005).

Site selection was guided by a technique of theoretical sampling (Strauss and Corbin
1998, p. 201): “data gathering driven by concepts derived from the evolving theory and
based on the concept of making comparisons.” BETA (the name of the organization has
been disguised), a service organization in Thailand that conducts research in information
technology was thus selected as a case study for the investigation as the authors believe
that BETA exhibits a KM-rich environment to address the research question. Also, site
selection depends on easy access for the case study. It is worth noting that one of the
authors was not only employed by BETA, but had a close involvement and critical role,
for over a decade, in BETA’s IS and KM implementation initiatives. Indeed, the
researcher has, over the years, acquired substantial personal knowledge of the organi-
zation’s culture and work environment. Therefore, the organization welcomed the
researcher to conduct this in-depth case study, and provided adequate support throughout
the research. Also, because of personal involvement and role a in the organization, the
researcher chose to analyze the collected data in an interpretive way based on his own
experiences.

BETA was founded over 20 years ago. It employs more than 600 people, a majority
of whom are highly educated and work in research and development production
departments. BETA initially acted as a research supplier to Thai industries for over a
decade. Following an increasing demand for R&D, BETA has transformed itself from
a supply-driven to a demand-driven organization. This demand-focused strategy has
helped BETA address and meet the needs of Thai organizations more effectively. Inthe
late 1990s, management initiated a large KM program. In the first stage, a collaborative
system was deployed and adopted to help staff collaborate more effectively while
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promoting knowledge-friendly practices. Also, physical and virtual social spaces have
been provided for sharing knowledge. Later, management deployed a knowledge
repository system to encourage staff to codify tacit knowledge and experience into a re-
usable form. A number of incentives have been introduced, including monetary rewards
and recognition to motivate people to share and create knowledge. While KM initiatives
have been underpinned by IT, it was found that the organization was not successful in
achieving the objectives of those initiatives and the overall results were less than desired.
It is believed that a socio-cultural feature, shyness, has critically influenced the achieve-
ment of BETA’s KM initiatives. This justifies the need for research on the influence of
shyness on KM in the context of BETA.

Data were collected through a variety of methods: semi-structured interviews,
observation, and documentation. An interview guide was developed to collect critical
qualitative data from all four “core” production (R&D) departments. The interview ques-
tions addressed a number of areas, including organization nature, teamwork and organi-
zation environment, information technology adoption, knowledge sharing and creation,
and organizational change.

Before interviewing, the selected interviewees were encouraged to explain their
knowledge background including their level of previous education, work experience, KM
experience, etc. Twelve top management and key persons from the production
departments were subjectively selected as interviewees as they were perceived to have
permission to provide critical (or sensitive) data and constructive comments. Tape
recording was used for nine interviewees, while the others requested not to be recorded
during the interview.

Besides collecting sensitive data from management staff, additional data from
employees were captured in the mode of direct observation (Yin 2003) throughout the
entire study. The researcher was provided an opportunity to observe employees’ working
styles, environments, and reactions. Moreover, as the researcher had worked in BETA
for over a decade, he had a chance to discuss informally some underlying issues among
his colleagues and other employees. Also, documentation about the organization was
examined in-depth.

The data triangulation technique was chosen to analyze data collected from multiple
sources (Yin 2003), since “it is particularly beneficial in theory generation as it provides
multiple perspectives on an issue, supplies more information on emerging concepts,
allows for cross-checking, and yields stronger substantiation of constructs” (Orlikowski
1993, p. 312). The research involved multiple realities that were interpreted by different
viewpoints, therefore, a broad variety of these have been particularly made in the field
study. The BETA case was supposed to illustrate differing viewpoints among employees,
managers, and the researcher. As an interpretive stance was adopted, the findings of this
study would comprise the researcher’s own interpretations and those of others (respon-
dents: employees and managers) who were involved in the study. However, as the
researcher controlled the study, the work is ultimately presented from the researcher ‘s
perspective, a typical criticism of interpretive studies. Moreover, since the interpretive
study may require sensitivity to possible biases and systematic distortions in the
narratives collected from the participants (Klein and Myers 1999), the researcher might
not take the informants’ views at face value.

Finally, the process of data collection, coding, and analysis is iterative (Glaser and
Strauss 1967). This iterative process only finishes when it becomes clear that further data
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no longer triggers new modifications to the data categories and emerging theory, that is,
the research has reached theoretical saturation (Strauss and Corbin 1998). Eisenhardt
(1989) notes that overlapping data analysis with data collection can allow researchers to
take advantage of flexible data collection and make adjustments freely during the data
collection process. In the research, this process of data collection, coding, and analysis
was taken to validate that the researcher had captured the perspectives of the informants
on the topic. Pattern coding techniques of qualitative analysis (Miles and Huberman
1994) were used to summarize segments of the data from interview transcripts and
observation notes, and then to determine categories or pattern codes.

4 RESEARCH RESULTS

A number of categories emerged from the data analysis using pattern coding tech-
niques of qualitative analysis (Miles and Huberman 1994). These are information and
communications technology (ICT), team working, structure and culture, training, sharing
knowledge, and motivation for knowledge management. The pattern coding here is
processed iteratively. These categories are discussed below.

4.1 Information and Communications Technology (ICT)

Analysis of the interview transcripts suggest that ICTs help address shyness barriers
as employees feel more at ease when communicating via electronic means as opposed to
face-to-face in social or work contexts. Moreover, e-mail plays an important role and
seems to be preferred to telephone and face-to-face interactions, in particular when these
involve interactions between employees and their senior staff. Also, intranets and extra-
nets are highly valued as they promote flexible work, including access to document
repositories and knowledge, while minimizing physical social interactions between
employees. However, it is observed that this can have the adverse effect of hindering
social cohesion between employees, which is essential to develop trust and sustained
relationships.

4.2 Team Working

Gathered data suggest that tasks and R&D in BETA are achieved through teamwork,
and this emerges as the preferred mode of working across the organization. Hence,
strong social relationships among employees are critical to promote effective working.
Ithas been reported that a bureaucratic (hierarchical) organizational structure is perceived
to inhibit positive social relationships among employees, in particular when teams
involve members at various levels of the organizational structure. The interviewees have
reported that a number of socio-emotional factors, including shyness (not speaking up)
and seniority, inhibit teamwork effectiveness as employees usually believe that they
should act in a receiver role in their team and should not elaborate and argue their own
ideas against the ones of older or senior staff. Some respondents suggest that a more
participative culture should underpin team working to gradually overcome the overall
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bureaucratic environment that characterizes work at BETA. Promoting the appropriate
teamwork environment and atmosphere helps staff reduce their shyness and fears by
encouraging them to contribute effectively through constructive comments to managers
or team leaders. One interviewee confirms this and provides a suggestion to reduce
shyness:

The problem is that my employees are very shy and thus often reluctant to
present their ideas. This is a Thai behavior. But if I force them to do so, they
can. In our meetings, I always allow my employees to ask and comment about
everything. I hope they, especially young employees, will be at ease and brave
enough to expose and present their innovative suggestions and ideas to me.

Moreover, another interviewee states that shyness may make employees miss an oppor-
tunity to sustain ties with others:

When we 've got some guests wanting to visit our offices, our colleagues tend to
be shy and nervous to meet them. The problem is that they try to avoid dis-
cussing with them and present our work to them. I recognize that this is a Thai
behavior, but it would be better if they could get to socialize and know others.
Keeping up ties with significant people who visit us is always good.

4.3 Structure and Culture

It is observed that the dominant bureaucratic (hierarchical) organizational structure
within BETA may inhibit effective communication and employee participation and
contribution, also leading to personal barriers. This is reflected in existing working pro-
cedures (e.g., reporting layers) and may generate conflicting corporate cultures.
Although the hierarchical structure and culture in place is perceived to help increase trust
and respect for senior staff, it inhibits self development as this amplifies employees
shyness instead of helping it. One respondent confirmed this:

The ideas are always finalized by only senior members. Young members
usually keep quiet, as they tend to be concerned about, and fear, the negative
impact of criticizing ideas expressed by older members.

Nevertheless, the respondents perceive that this bureaucratic structure is widely accepted
in Thai organizations, and it is a non-changeable organizational feature. Despite this,
they feel that promoting participation within a hierarchical organization can improve a
sense of collectiveness and help remove shyness barriers.

4.4 Training

The interviewees perceive that fostering a learning organization culture promotes
employee development. A variety of training methods such as formal training courses,
on-the-job training, and learning from documents can encourage staff to develop their
self-learning skills. Informal internal training (such as an informal forum during tea
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break) seems to be increasingly promoted as it allows people to exchange knowledge
within a casual environment while addressing personal communication barriers due to
shyness. While training is supposed to encourage lively interactions among trainers and
trainees, and create strong relationships among employees during and after the training,
in practice the impact tends to be limited, as trainees tend to be too shy, as reported by
one interviewee:

Training would be ineffective if most trainees do not interact effectively with
trainers such as not asking any questions and keeping quiet because of their
reluctance and nervousness to speak in public.

4.5 Sharing Knowledge

The respondents perceive that sharing knowledge by informal or traditional face-to-
face interaction is preferred to virtual means (supported by technology) despite acknowl-
edged shyness barriers. It has been reported that collective knowledge sharing in infor-
mal (face-to-face) contexts, such as discussion forums and coffee breaks, is highly valued
as this method can break shyness barriers between employees and management by
(1) establishing stronger relationships to develop trust among them, and (2) practicing
and improving their presentation skills to gain confidence. One interviewee clearly
explains that gaining confidence to remove shyness should be addressed before sharing
knowledge in a team.

Firstly our objective is not knowledge sharing. We just want to practice their
[employees’] presentation skills to reduce shyness and gain self-confidence.
I’'m quite sure they have good knowledge of their work, but this has always been
difficult to share with others. They need to practice how to speak confidently
in public and make the audiences understand them.

The same interviewee adds a solution to improve presentation skills.

Another objective is to archive knowledge. I use a technique whereby I record
their knowledge experience so that it becomes reusable. Then I invite my col-
leagues to watch the recording and be self-critical by identifying their
weaknesses and thus improve further their presentation skills.

On the other hand, virtual contexts also have been developed to break shyness
barriers, as participants do not need to identify themselves and thus express their facial
emotions. While this method seems promising, some interviewees believe that it is too
informal and facial emotions cannot be expressed through this channel, as it is very
important in formal interactions to avoid misunderstanding during communication.

4.6 Motivation for Knowledge Management

The respondents perceive that rewards are not always motivating them to share
knowledge, as they do not feel that rewards impact their work performance. However,



Vorakulpipat & Rezgui/Influence of Socio-Emotional Factors on KM 35

if reward systems are used in the organization, these should be reliable, reasonable, and
fair enough to motivate people to share knowledge. It is observed that employees are still
reluctant to share knowledge because they do not believe that the organization has
sufficient financial resources to provide rewards. There is an overall feeling that the
reward system/norm is unfair and does not factor in employees potential socio-emotional
barriers that prevent them from adopting effective knowledge management practices. In
addition, one interviewee has reported the following:

Perceived inappropriate criteria to get rewards lead to unfairness among staffs
and cause them to feel embarrassed to not qualify for rewards. The criteria
judge the employee performance based on the number of published research
papers, and the same criteria are used for all employees. Therefore, these
criteria encourage employees from R&D departments only, whereas it is very
difficult for those from other non-research areas such as administrative
departments to be rewarded. These are reported as unfair.

Nevertheless, it is observed that although employees feel that this reward system is
unfair, they are still shy enough to voice their concerns. They prefer to say nothing so
as not to upset their hierarchy. This is because senior people are perceived to be the
decision makers in Thai organizations, and it is very common that Thai junior employees
are too shy to challenge their hierarchy. Itis worth noting that management in BETA has
initiated an anonymous informal online discussion to allow employees to comment or
criticize anything they feel unsatisfied with in the organization. However, it has been
reported that anonymity considerations are still an issue in this type of interaction. Senior
staff should preserve the anonymity of participants in the discussion, and thus establish
trust in relation to the use of such techniques.

5 DISCUSSION

As grounded theory facilitates “the generation of theories of process, sequence and
change pertaining to organizations, positions and social interaction” (Glaser and Strauss
1967, p. 114), it is essential to base the discussion on existing relevant theories. This
discussion will be based on social capital theory. Nahapiet and Ghoshal (1998) suggest
that social capital should be considered in terms of three dimensions. First, the structural
dimension refers to the opportunity to connect with each other. Second, the relational
dimension refers to the character of the connection between individuals and motivation
to share knowledge. This is best characterized through trust, norms, obligation, and
respect. Third, the cognitive dimension refers to the ability to cognitively connect with
each other in order to understand what the other is referring to when communicating and
sharing knowledge. The discussion of shyness elaborates on how shyness is (1) affecting
network ties and relationships, (2) affecting trust between people, and (3) affecting the
ability to share and create knowledge. Thus, this section will involve the three dimen-
sions of structural opportunity, relational motivation, and cognitive ability.
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5.1 Structural Dimension

The concept of the structural dimension of social capital is used to refer to the overall
pattern of connections between actors affected by shyness. The results confirm that
shyness at work is perceived to inhibit the creation of strong social relationships among
employees. It is observed that employees feel nervous when working with people they
have not worked with previoiusly. They usually believe that they should act in a receiver
role in their team and shyness can sometimes be strategically performed to gain recog-
nition from others, as argued in related literature (Chaidaroon 2004).

To reduce shyness in a team, the results suggest that promoting adequate environ-
ments (informal, casual, and in smaller groups) and providing opportunities to staff to
practice their presentation skills can yield promising results, as confirmed by findings
related to the concept of open-mindedness (Al-Saggaf 2004). Employees are offered
informal forums during tea break, leading to the opportunity of speaking with each other,
especially visitors, without the potential of reducing shyness. It is suggested that a more
participatory culture should be promoted in BETA.

Beyond pure communication, a virtual space that allows the creation and develop-
ment of online collaboration may foster the structural dimension of social capital. The
results suggest the adoption of virtual spaces (such as online discussion forums) to help
boost confidence and reduce shyness barriers, leading to the initiation of effective online
communities. Also, this virtual space can help employees direct themselves to strengthen
existing social ties or build up new ones (Huysman and Wulf 2006). A substantial
amount of research suggests that the use of the virtual space has the potential to break
down some barriers to participation by removing certain psychological elements
including shyness encountered by employees when expressing their views in public
meetings (Al-Saggaf 2004). Additionally, Al-Saggaf (2004) notes that online com-
munities help people become more open-minded in their thinking, and be more aware of
the wider characteristics of individuals within their society.

5.2 Relational Dimension

The relational dimension here is based on a socially attributed characteristic of the
relationship including trust and norm. This sub-section aims to discuss how shyness
affects trust between people.

The results show that shyness may lead to a lack of motivation including trust, or
simply a lack of awareness or lack of value being ascribed to sharing information with
others as confirmed in Clayton and Fisher (2005). It is observed that employees are shy
when they do not achieve the same work objectives as their colleagues. They sometimes
believe that the organizational norm to evaluate them is unfair and this may have the
result that they feel paranoid and do not trust others.

In terms of trust development among shy people, BETA has promoted an informal
forum in physical social spaces to motivate employees to speak out publicly without
shyness. This method leads them to establish good relationships, resulting in the
development of trust. On the other hand, the relational dimension is also characterized
through trust of others in virtual environments. Although the above discussion (structural
dimension) emphasizes the advantages of a virtual space to reduce shyness, on the nega-
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tive side, it is argued that participants in the virtual world may neglect trust within their
family or social commitments and may become confused about some aspects of their
culture and religion (Al-Saggaf2004). This can be explained by the fact that human net-
works in Thai physical contexts (including face-to-face interactions) play the pivotal and
strategic role of developing trust and relationships, as reported in related literature (Choo
2003; Thanasankit and Corbitt 2000).

5.3 Cognitive Dimension

The cognitive ability dimension of social capital here refers to the ability of the
human actors to cognitively connect with each other with shyness. This subsection aims
to discuss how shyness is affecting ability to share and create knowledge.

The results demonstrate that most employees in BETA are shy to participate in the
discussion in a team because they are nervous when speaking in public. Also, shyness
possibly is perceived to cause unwillingness to receive any assistance about information
transfer and knowledge acquisition when it is offered even when needed (Nahl 2001).
To foster the cognitive dimension of social capital, an appropriate representation of the
history of knowledge-sharing activities may be useful since it allows the human actors
to better understand and refer to past interactions (Huysman and Wulf 2006). As
reported in the results, the idea of recording all presentations on digital archives for
subsequent viewing by the presenters and other staff has been suggested. This idea is
perceived to improve their shyness problems and thus their presentation performances,
leading to improved knowledge sharing and creation.

5.4 Initial Theory Generation

The analysis of the case study for this research reveals how shyness influences KM
in a Thai organization. While, the discussion portrays shyness as problematic, it has
generated a number of interesting findings.

*  Although shyness is a Thai positive cultural characteristic and communication com-
petence notion, it seems to inhibit KM practices and creation of social relationships.

» ICT is perceived to help gain confidence and break shyness barriers, but it may not
help develop trust among people, and may not be suitable in a bureaucratic culture.

»  Trust and self-confidence are perceived to motivate shy people to share and create
knowledge rather than any other rewards.

*  Improving staff communication and presentation skills are a prerequisite before
addressing effective knowledge sharing and creation.

*  Abureaucratic culture as observed in BETA (or hierarchical structure), which causes
seniority concerns, is likely to result in shyness barriers.

However, the discussion also opens up areas where shyness is very much subject to
interpretation. The fact that it is perceived as difficult to change an organizational culture
in Thailand does not necessarily equate with negativity. Some perceptions are accepted
as a key and non-changeable feature of Thai culture. People in the organization prefer
to preserve their culture (e.g., bureaucratic structure) regardless of the impact on KM.
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Table 1. Summary of Themes Including Variables of the Influence of Shyness on
KM Practices

Perspective Variable
Technology Impact of technology in breaking shyness barriers
Organization Perceived influence of organizational structure and

management in addressing shyness barriers

People Perceived role of human networks and KM socialization
activities in addressing shyness barriers

Using the concept of social capital, the study can characterize Thai people’s
experiences with KM. A summary of themes including variables of the influence of
shyness on KM practices (Table 1) conceptualizes the thinking presented in this study
in the general form, using three perspectives analyzed from the pattern codes and
discussion: technology, organization, and people.

First, the variable “impact of technology in breaking shyness barriers” in the
technology perspective refers to the level of impact of adopted technology in reducing
shyness barriers. Technology, for example, includes virtual environment and knowledge
management systems. Second, the variable “perceived influence of organizational
structure and management in addressing shyness barriers” in the organization perspective
refers to the level of influence of organizational issues including organizational structure,
policy, and change in reducing shyness barriers. Last, the variable “perceived role of
human networks and KM socialization activities in addressing shyness barriers” refers
to the level of role of social networking, social capital, knowledge sharing and creation,
and KM motivation in addressing and breaking shyness barriers. Each variable in the
summary of themes helps researchers determine the level of KM influence in each
perspective whereas practitioners may find it useful to take into account the levels
measured by researchers to implement and adopt KM in their organization. The
recommended future research is detailed in the next section.

6 RECOMMENDATIONS FOR FURTHER RESEARCH

Further investigation in other Thai organizations is highly recommended to validate
and test the summary of themes, and then attempt to generalize it to Thailand. Further
studies in Thailand may take into account the following issues:

*  Validation: The need for the validation of the theory developed in this research is
essential to determine the level of KM influence variables in each perspective. The
levels can be measured by survey questionnaire using a scale. Each variable is
assumed to develop a number of questions. For example, a variable “impact of
technology in breaking shyness barriers” may involve many questions in relation to
intention to use, perceived usefulness, voluntariness, client satisfaction, etc.
Moreover, this further research aims to test whether the selected organization will
represent the same culture as BETA, influencing or influenced by the KM practices,
and whether the shyness feature is representative of the entire country.
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»  Extension or simplification: During an investigation, the variables in the theory
could be extended or simplified if the researcher thinks them a subjective fit for the
case, depending on many factors such as duration of field study, organizational
culture, the researcher experience, appropriation, etc. For example, three perspec-
tives (technology, organization, and people) could be subjectively extended to eight
new attributes including technology, organizational structure and policies, change
process, human network, social capital, knowledge sharing and creation ability, and
KM motivation, where appropriate.

Besides shyness, further studies on different distinctive characteristics are important.
Other distinctive cultural aspects such as collectivism, power distance, conscientiousness,
and masculinity/femininity are reported to appear in Thailand and some developing
countries. It would be interesting to further the research on the influence of these aspects
on KM practices. In addition, further studies within the context of developing countries
are highly recommended to manifest the status of KM practices in these countries, to test
the extent to which there is a positive or negative trend toward KM awareness, and to
investigate the need for the theory developed in this research. However, the extent to
which richness of data can be captured about KM practices within an unfamiliar
organization by case study method remains unclear. Further studies may be conducted
by using alternative research methodologies such as action research and ethnography.

7 CONCLUSION

The research has investigated the influence of shyness on KM practices in BETA,
a Thai organization. It demonstrates that an exploratory study on KM within a specific
organization is far from being objective as the multiple realities associated with KM
practices play out in various ways, resulting in the need for an interpretive case study to
conduct the research. The use of the grounded theory approach has helped generate a set
of insights, concepts, and interactions that address the critical organizational KM
elements—elements from the cases in developing countries largely overlooked in the KM
literature.

The summary of themes generated from the empirical findings suggests that shyness,
a distinctive characteristic of Thai culture, critically influences, and is influenced by, a
number of KM attributes in terms of technology, organization, and people perspectives.
The research demonstrates how shyness influences, and is influenced by, KM practices
which people in BETA have experienced. The study is limited to a Thai organization,
leading to the recommendations for further research. Validation of the theory, and
extension or simplification of the variables is suggested.
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In recent years, environmental concerns have led to a significant increase in
the number and scope of compliance imperatives across all global regulatory
environments. The complexity and geographical diversity of these environ-
ments has caused considerable problems for organizations, particularly those
in high-technology industries. This paper first employs institutional theory to
help understand the challenges for information technology manufacturing
organizations that emanate from global institutional environments. While
cultural-cognitive and normative influences from society-at-large and
industry-based bodies have stimulated environment-oriented corporate social
responsibility initiatives, it is undoubtedly regulatory influences that have
generated the deepest responses in terms of the adoption of new compliance-
oriented procedures and protocols. This paper first describes the general
response from the organizational field in which high-technology firms operate
and notes the extent of the response, with environmental compliance
management systems being one of the institutional arrangements that
organizations have adopted. The findings of empirical research based on
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Compliance & Risks Ltd.'s compliance-to-product application and its
deployment in Napa Inc., a Silicon Valley-based Fortune 500 company, are
then offered and analyzed to illustrate the scale and scope of information
systems support required to institute adequate compliance-oriented protocols
and procedures in response to global regulatory influences, while also
answering concerns raised by normative and cultural-cognitive sources.

Keywords Institutional theory, compliance, knowledge management, environmental
compliance management systems

1 INTRODUCTION

Compliance with regulatory requirements of one sort of another has been with busi-
ness enterprises for some time (Taylor 2005). In recent times, however, environmental
concerns have led to a growing emphasis on compliance issues surrounding issues of
energy consumption by, and the use of hazardous substances in, products across all
industry sectors (Hristev 2006; Kellow 2002). The influence of environmentally oriented
regulatory and social pressures are especially evident in the information technology
sector (Murugesan 2007), particularly as shorter product life cycles, and longer product
lines, have increased the use of materials that are deemed hazardous to the environment
and, ultimately, to human health (Avila 2006; Brown 2006). Companies like Dell (2007)
and Hewlett Packard (2006), for examples, increasingly advertise how they are exercising
corporate social responsibility with respect to “green” pressures—both regulatory and
social in origin.

Scott (2004) maintains that institutional theory has as its concern the forces that
shape social structures, schemas, rules, norms, and routines and which, in turn, affect the
behavior of social actors. It is clear from Scott (2001, 2004) that regulatory, normative
and cultural—cognitive institutional influences shape organizational processes and struc-
tures, and help define what is effective performance or efficient operation in organiza-
tions (Powell 1991). Thus, institutional theory provides a suitable conceptual lens with
which to examine the impact of institutional forces generated by environmental concerns
in the organizational field, population, and environment in which high-technology
manufacturing firms compete (Chiasson and Davidson 2005). This study, therefore,
adopts institutional theory to first explore and understand the regulatory, normative, and
cultural-cognitive forces shaping the environmental compliance imperatives confronting
IT manufacturing organizations. It also illustrates that I'T manufacturing organizations
have responded to institutional pressures by deploying information systems to support
internal compliance processes—with, it is argued, limited success (Avila 2006; Brown
2006). This paper focuses on how one software application and data services vendor,
Compliance & Risks Ltd., had its compliance knowledge management system adopted
by Napa Inc., a Fortune 500 high-tech manufacturer, in order to address the considerable
challenge of global product compliance through IT-supported compliance-oriented
protocols and procedures.

The research objective of this study is to explore how global environmental regu-
lations have shaped the organization-level responses of firms in the IT manufacturing
sector and to investigate how IT and data services are being employed to support new
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organizational protocols and procedures to address the challenges posed by green
legislation.

2 APPLYING INSTITUTIONAL THEORY TO UNDER-
STAND COMPLIANCE IMPERATIVES FACING
ORGANIZATIONS

Institutions are “the humanly devised constraints that structure political, economic,
and social interactions. They consist of both informal constraints (sanctions, taboos,
customs, traditions, and codes of conduct), and formal rules (constitutions, laws, property
rights)” (North 1991, p. 97). According to DiMaggio and Powell (1983, p. 143), an
organizational field is comprised of “Those organizations that, in the aggregate, consti-
tute a recognized area of institutional life: [it consists of] key suppliers, resource and
product consumers, regulatory agencies, and other organizations that produce similar
services or products.” An organizational field is characterized by coercive (regulative
and legislative) influences from government departments, state-sponsored agencies, the
judiciary, and so on, in addition to normative and mimetic (cultural-cognitive; Scott
2001) influences from related organizations (suppliers, consulting organizations, distri-
butors, professional bodies, etc.), competitors, stakeholders (nongovernment organi-
zations, analysts, investment funds, for examples) and other related social entities. Itis
clear from DiMaggio and Powell, as with Scott (2001), that the external agencies which
constitute an organizational field exert a significant influence over an organization’s
structures, policies, practices, and procedures. Following Chiasson and Davidson (2005),
this study conceptualizes the organizational field as the electrical and electronics industry
(although all organizations are now affected by environmental regulations of one kind or
another) and the organizational population/environment as the high-tech IT manu-
facturing sector. However, we argue that, as recent regulatory developments in the
European Union have illustrated, organizational fields exist within a global/societal
environment rather than national environments.

2.1 Regulative or Coercive Influences on IT
Manufacturing Organizations

Drawing on Scott (2001), the emphasis of regulatory institutional influences is on
coercion, indicators of which are rules and laws, which agents such as governments and
regulatory agencies legitimize using legal sanctions to ensure compliance. Institutional
carriers, on the other hand, are social structures such as governance and power systems,
which institute rules and laws, the organizational response to which is to institutionalize
routines such as protocols and procedures. This section, therefore, focuses on govern-
ance power systems, rules, and laws that shape corresponding organizational compliance-
oriented procedures and protocols.

High-tech IT manufacturing organizations operate in highly complex regulatory
institutional environments internationally and, consequently, face a bewildering range of
diverse regulations (Avila 2006; Hristev 2006). For example, recent European Union
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regulations such as the Restriction of Hazardous Substances Directive (RoHS), the Waste
Electrical and Electronic Equipment Directive (WEEE), and the Registration, Evaluation
and Authorisation of Chemicals (REACh) Regulation have enormous implications for
diverse industry sectors operating globally (European Commission 2006; Hristev 2006).
The implementation of the WEEE and RoHS directives resulted in highly complex legis-
lation in EU member states, which does not lend itself to easy comprehension, appli-
cation, and integration into an organization’s research, development, manufacturing, and
logistics processes (Pecht 2004). However, the task of maintaining compliance will
become even more onerous for the IT manufacturing industry and related sectors, not
only because of the recent moves to include 46 new hazardous substances on top of the
original six under EU RoHS, but as the new REACh regulation came into force in June
2007. This new law requires organizations to specify the possible dangers of combi-
nations of chemicals present in their products not only on disposal, but also while in use
(Bush 2007). It will also place new disclosure requirements on companies under Article
33 by ensuring that customers, and also interested NGOs like Greenpeace, can insist on
disclosure on a black list of substances. While the EU’s environmental laws have
received much attention, others are no less stringent. The Environmental Protection
Agency (EPA) in the United States has issued a raft of legislation covering all hazardous
substances across the whole range of manufacturing sectors, while Japan also has highly
demanding laws (Hristev 2006). Over the last two years, Korea, Australia, Canada, and
U.S. states such as California have introduced legislation similar to the RoHS and WEEE
directives, while in China, a similar directive known as the China RoHS, or the Methods
for the Control of Pollution by Electronic Information Products Directive, came into force
in March 2007. The need to address compliance legislation in different geographical
locations adds complexity for global IT manufacturing organizations; however, deter-
mining the applicable regulation for a given geographical area can be complicated by the
problem of understanding which products are covered by, or are exempt from, sets of
seemingly conflicting regulations (Kellow 2002).

The European Commission estimates that the cost of being in compliance with its
new REACh legislation will be upwards of €5.2 billion ($7 billion) (European Com-
mission 2006). Independent research also reports that the cost of compliance with RoHS
and WEEE is approximately 2 to 3 percent of the cost of goods sold, a not insignificant
amount given the size of the IT sector (Spiegel 2005). However, while the costs of
ensuring compliance are considerable, the costs of not being in compliance are even more
significant, with companies facing the risk of exclusion from key markets, stopped
shipments, and product recalls, with a corresponding loss of revenue, and potentially
disastrous consequences for brand image and/or corporate reputation (Avila 2006, Brown
2006; Goosey 2007). In cases of a serious breach of compliance, firms may also be faced
with hefty fines and/or criminal prosecution (Brown 2006).

2.2 Normative and Cultural-Cognitive Influences
on Environmental Compliance

While the forgoing illustrates the relatively strong incentives to comply with
regulative imperatives, normative and cultural-cognitive influences increasingly come
into play. Industry standards and professional bodies such as IEE and IEEE, customers,
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and suppliers are the agents bringing normative influences into play, while nongovern-
ment organizations and other social stakeholders bring cultural-cognitive influences to
bear (see Eisner 2004). In terms of the former type of influence, manufacturer asso-
ciations, original equipment manufacturers, and firms that source components from
suppliers in the industry mandate compliance to the regulations and standards in the
institutional environments they face (Avila 2006; Pecht 2004). Take, for example,
Eisner’s (2004) report on the Ford Motor Company’s decision to have all of its suppliers
be ISO14001 compliant, thus forcing environmental social responsibility down the supply
chain. In contrast, one recent example of cultural-cognitive influences comes from the
nongovernment organization Greenpeace, which tests IT and electronic appliances for
the presence of hazardous substances; Greenpeace publishes the results of its tests on the
Internet in order to influence environmentally conscious customers and investors
(Greenemeier 2007). It is clear, however, from recent practitioner analyses by the
Aberdeen Group (Brown 2006) and McLean and Rasmussen (2007), that normative and
cultural-cognitive influences aimed at generating corporate social responsibility are less
influential in shaping organizational responses to environmental issues than regulatory
influences, as it is hoped by organizations that addressing the latter will help address
normative and cultural-cognitive influences as well.

2.3 Information Systems Support for Regulatory Compliance

Avila (2006) argues that information systems are required to help address the
challenge facing the IT manufacturing industry in responding to the increasingly complex
global regulatory environment. In terms of the organizational response of instituting
suitable compliance-oriented protocols and standard procedures, Avila argues that, to be
effective, information systems must, at base, possess material compliance analysis
capabilities, the ability to reduce the total cost of compliance, and also to account for
rapidly changing environmental regulations across multiple markets and geographies.
However, in its recent study, The Aberdeen Group revealed that 80 percent of companies
lacked a cohesive systems infrastructure to track, audit or manage product compliance.
Most companies were relying on a variety of solutions that were not properly integrated,
and which did not provide the necessary information needed to meet environmental
regulations (Brown 2006).

Previous efforts to tackle corporate environmental auditing and reporting involved
the implementation of environmental management systems (EMS)—which may, or may
not, have been supported by IT (Eisner 2004). Eisner reports that EMS were an exten-
sion of total quality management, which helped companies define their corporate envi-
ronmental policies and employed information on regulatory requirements and environ-
mental impacts to determine quantifiable objectives and programs. It was only recently,
however, that robust IT support for EMS emerged in the form of software-as-a-service
tools that help companies manage environmental, health, and safety compliance; DuPont,
Chevron, and Johnson & Johnson are three large multinational organizations using such
systems (Brodkin 2007). While EMS grew out of the need to manage reasonably well-
articulated regulatory requirements, and to help companies address corporate social
responsibility, they did not address the information asymmetry problems that emerged
with more complex, stringent, and highly differentiated global regulatory compliance
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imperatives—hence, the emergence of environmental compliance management systems
(ECMS).

A briefindustry analysis conducted by the authors of the various high-profile ECMS
offerings currently available from vendors such as SAP AG, TechniData AG, E2open,
and Synapsis Technology revealed that they can be deployed as

» stand-alone applications (off-the-shelf packages that are configured or customized)

*  hosted solutions (e.g., compliance-as-a-service)

+ either of the above, integrated with existing product lifecycle management (PLM)
or enterprise resource planning (ERP) systems

It is significant that the features of these application only meet, in part, the criteria
proposed by Avila (2006) and outlined above. Our analysis also revealed that such
ECMSs emerged from extant vendors’ PLM systems (e.g., EMARS from Synapsis
Technology, Inc., and Product Governance and Compliance from Agile Inc.), enterprise
resource planning (ERP) systems (e.g., CfP from SAP AG and TechniData AG), or
supply chain management (SCM) systems (e.g., E2open Inc.’s Eco-Compliance solution).
A recent report by the Forrester Group (McLean and Rasmussen 2007) on the adoption
of governance risk and compliance (GRC) applications (of which ECMS would be a
subset) by organizations across all sectors failed to register any of those mentioned
above—indeed McLean and Rasmussen concluded that the absence of both SAP AG and
Oracle Corp. from their analysis indicated that they were not servicing the compliance
needs of organizations. Extensive (unpublished) market research of over 50 global
organizations by one of the authors between 2006 and 2007 revealed that Fortune 500
organizations admitted to using a variety of internal solutions based on, for example,
Excel spreadsheets, basic database systems, and point solutions from a range of vendors
(see Brown 2006). The GRC executives interviewed indicated that none of these
solutions in use supported the organizational protocols and routines needed to manage
regulatory environmental compliance on a global basis. It was found that they were
particularly poor in addressing information asymmetry and knowledge sharing problems
between regulators and companies (and vice versa), between companies and their
stakeholders, and between various organizational functions.

3 PARTICIPATORY RESEARCH ON
COMPLIANCE-AS-A SERVICE

An exploratory, instrumental case study design was chosen for this two year
longitudinal study (Stake 1995; Yin 2003), which is the result of an ongoing, parti-
cipative study by the university researchers with Compliance & Risks Ltd. (C&R) on the
compliance-to-product (C2P) application. It must be noted that the research study, which
commenced in August 2005, did not meet the criteria demanded of action research
(Baskerville 1999); however, in an effort to capitalize on the synergy between the
university researchers knowledge of KM theory and IS design and C&R practitioners’
“situated, practical theory” (Baskerville 1999, p. 17), a case-based participatory research
strategy was chosen as the most appropriate approach.
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Two university researchers participated in this study. Four practitioners from the
company played an active role as coresearchers: the primary coresearcher was the
founder of Compliance & Risks Ltd., while the secondary coresearchers included the
California-based software team’s project manager and the chief design architect of the
C2P, a senior software engineer from C&R and the company’s marketing and sales
director. The majority (seven) of the development team were headquartered in northern
California, with two being based in Europe. The company’s legal data team and industry
partners were primarily European based; however, it did have a number of lawyers
working out of U.S. offices. The remaining participants included users of the pilot
version of C2P at Napa Inc.

The data for the present study was gathered using semi-structured interviews during
numerous meetings and on-site visits in Europe and the United States, spanning the
period from August 2005 to April 2007; participant observation was also employed
throughout (Yin 2003). It must be noted, however, that researchers had no access, at any
time, to confidential client data, in accordance with C&R’s nondisclosure and confi-
dentiality obligations to its clients. Internet-based teleconferencing technologies were
also employed to facilitate meetings, in addition to e-mails and instant messaging. The
data was interpreted and analyzed on an ongoing basis and augmented by official com-
pany documentation, including C&R’s business plan, training manuals, technology
architecture documentation, and so on.

4 COMPLIANCE-AS-A-SERVICE: FROM CONCEPT
TO SERVICE-ORIENTED ARCHITECTURE

The background to the emergence of the compliance-to-product application has its
origins in C&R’s CEO’s experience in regulatory intelligence for Deloitte in Brussels.
This provided him with a unique perspective on the need for, and potential of, ECMS,
or compliance knowledge management systems (CKMS) as he conceptualized them,
especially in industry sectors affected by environmental regulations being introduced by
the European Union. He identified the electrical and electronics industries, and in par-
ticular the IT sector, as a potential niche market for his new business method and CKMS
innovation. In order to help translate his innovative idea, he developed a conceptual
model of the components and processes of an enterprise-wide CKMS. As a legal expert,
he identified what he termed a consumption problem, in that an information asymmetry
existed between regulatory institutions and agencies and the companies covered by the
environmental legislation they produced. In terms of institutional theory, if companies
did not know of, or understand, environmental regulatory compliance imperatives with
respect to products/materials and substances of interest, how could they institute
appropriate organizational responses in the forms of protocols and procedures to ensure
compliance? Information-related problems were not, however, confined to the consump-
tion of legislation, as high-tech manufacturers source an enormous range of sub-
assemblies, components, etc. from diverse suppliers arranged in multitiered, geo-
graphically dispersed, supply chains. Knowing what is in a given product or model, and
if it is (or will be) in compliance with global regulatory instruments, therefore, adds to
the difficulty in arriving at suitably designed and effective protocols and procedures. The
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following section describes the conceptual model that emerged in C&R in response to
regulatory institutional pressures identified by its founder and other legal experts.

4.1 The Compliance-to-Product Conceptual Model

Practitioners at C&R view CKMS for product compliance as being based on an
integrative IT artefact that manages three high-level enterprise compliance processes viz.
an external regulatory requirements gathering process, a compliance management
process, and a knowledge management process (a fourth, the supply chain compliance
process, was recently identified, but requires further elaboration). These processes
concern themselves with assessing and managing the issues, risks, and tasks, communi-
cation, collaboration and knowledge sharing, document management, and disclosure
activities, in addition to performing all of the product stewardship related to external
requirements impacting an organization. The underlying activities or processes involve
interpreting, tracking, and monitoring environmental regulations. All of this takes place
in the context of evolving, strategic internal requirements. There are three primary
categories of users—C&R’s legal data team; the customer organization’s compliance
function; and managers and engineers in the product research and development, manu-
facturing, and logistics functions. The core of the system is the CKMS repository, which
is underpinned by a highly sophisticated data model. Figure 1 presents a conceptual
model of such a CKMS, called Compliance-to-Product.
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Figure 2. Compliance-to-Product Compliance-as-a-Service Conceptual Model
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In this model, external regulatory requirements gathering processes are conducted
by C&R, whose legal data team focuses on the jurisdiction, instrument type, and legal
basis for compliance imperatives: as a result, their activities need to cover all of the busi-
ness territories in which a company operates, in addition to juridico-political territories,
future regional implementation areas, and so on. Identifying, managing, and tracking
compliance imperatives is further complicated by the fact that they often fork into distinct
regulatory requirements in “parent-child” configurations, in which the resulting child
imperative may differ in terms of the criteria applied to business processes, behaviors,
services, and products. Few, if any, organizations have the internal legal expertise to
manage this complexity and to be able to track and monitor regulations, create and
manage all legal and compliance data, while capturing the often subtle differences
between, for example, an EU directive’s local implementation in any of 27 member
states, many of whom may “gold plate” legislation (i.e., make it more or less restrictive)
to favor national industries or strengthen environmental protections.

Hence, in order to enable what are key processes in the model, C&R put together its
legal data team, which is comprised of lawyers in Ireland, the United Kingdom, and the
United States. The legal data team also includes paralegals, engineers and environmental
specialists. Its primary function, therefore, is to convert legislation from global regula-
tory institutions to create C2P’s knowledge repository. Table 1 provides an example of
the policy areas covered by the LDT and corresponding compliance imperatives by
region as of 2007; these will be increased significantly by 2008. Once the LDT has
captured and properly formatted compliance imperatives, they are made available by C2P
to all organizational users who manage the organization’s enterprise compliance pro-
cesses. The application’s features therefore enable users to readily assess and manage
regulatory requirements and to manage product-related risks and issues. These processes
are enhanced by communication and collaboration features that enable users to automate
information sharing (e.g., by triggering risk alerts when legislation is modified or com-
pliance imperatives are modified or introduced) and to support the firm’s compliance
implementation process.

4.2 C&R’s Business Model

The primary business model adopted by C&R saw the establishment of its applica-
tion and data hub in northeastern California. Locating the application hub in California
was a strategic move, as several of its customers are Fortune 500 companies are located
in Silicon Valley. The company’s U.S. and European offices are linked to the hub using
encrypted virtual private network (VPN) technology. Thus, development and legal staff
at the company’s headquarters, in addition to legal experts located worldwide, access the
application using standard, secure web technologies. C&R decided against hosting the
client versions directly; instead, it outsourced the deployment of individually customized
applications to a high profile application service provider in Sacramento, California,
which implements a highly secure, industry-standard, service-oriented architecture.
Figure 2 illustrates C&R’s business model.

Thus as with initial customers such as Napa Inc., each client site will have a secure
VPN link to its particular customized version of C2P. The only data common to all appli-
cation instances will be database entries related to compliance imperatives and related
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Table 1. Compliance-to-Product Knowledge Base of Global Product and Service
Legislation
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Tagt |2 | 2|3 | 2|8 |38 |8 |8 |&|&| 2|58
Batteries 10 3 2 5 2 1 15 5 8 1
Energy
efficiency 22 1 4 6 48 6 1 12 2 13 4
Hazardous
substances 69 3 19 66 41 30 4 64 5 9 38 23
Packaging 34 3 10 71 1 1 1 22 1 18 5
Disposal,
take-back 8 14 12 3 11 75 6 9 9 6
Waste &

waste mgmt.. | 23 5 7 81 2 6 1 7 6 1 9 8
Public &

green proc. 10 5 5 1 2 1 2

EMC low

voltage 21 1

ECO design 43 2 7 4 23
REACH 32 1

Money

laundering 10 12 5 1

Anti-

corruption 8 1 10 | 22 3 2

Health &

safety 16 | 16 1 1 1 1 5

Dual use,

export control| 19 4 24 | 23 12 1 11
Data

protection 20 17 2 1 1 1

Audit &

governance 12 15 12 1 1 1 13
Product

safety 12 1 4 2 9
Marketing,

labeling 7 8 3 2 1 2 4 8 11
Medical

regulation 8

EU

procedures 29

Total sources| 413 | 71 [ 106 | 307 | 144 | 54 | 22 199 | 24 | 24 [ 111 | 122




Butler, Emerson, & McGovern/Compliance-as-a-Service 53

C2P Hub
Legal and
Regulatory
Data

C&R Legal C&R Legal Data

Partners and
Industry Experts

Data Team

Web-access via VPN

C2P
Navigator
Knowledge
Base

Cc2pP C2P Lite

C2pP

Small Firm
Version

Enterprise
Hosted 1-n

Enterprise
Standalone

Stand-Alone or Hosted Compliance-as-a-Service Solutions
Integrated Solution .
at Client Site
Web-access via VPN

Figure 2. Compliance-as-a-Service Business Model

data, documents, and so on, which emanate from the C2P hub. This partitioning ensures
that confidential customer data is secured from access by other customers, or indeed
employees of C&R.

5 APPLYING COMPLIANCE-AS-A-SERVICE
CONCEPTUAL AND BUSINESS MODELS
AT NAPA INC.

The nub of the problem facing organizations in confronting environment-based
institutional regulatory and corporate social responsibility pressures is that they generally
do not have the necessary in-house legal capabilities to interpret, evaluate, capture, and
store all relevant compliance-related information. These activities are usually out-tasked
to legal experts who respond with voluminous reports that do little to lift the burden on
compliance officers. Alternatively, in-house regulatory compliance requirements
gathering demands strong legal competencies, as their focus must be on the geographic
jurisdiction, instrument type, and legal basis for compliance imperatives. These were
some of the challenges facing Napa Inc. prior to 2007.

Napa Inc. is a household brand name and a major player in the global IT industry
worldwide. Due to the dearth of suitable environmental compliance management systems
in the market in 2006, it piloted the use of C2P and subsequently adopted it as com-
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pliance-as-a-service using the aforementioned business model. According to Napa’s
Environment Department, the company’s major challenge in dealing with institutional
pressures in its organizational field (in that it sources components from the broader
electrical and electronic sectors) and population (e.g., the high-tech sector) is that

policy imperatives are exponentially growing, in the environmental arena the
policy is focusing increasingly on product issues (RoHS, Power management,
labeling, packaging design) and has been steadily moving away from end-of-
pipe policy typical of the 1980s and 1990s [Environmental Health and Safety]
regulations. Added to this, unlike other policy areas, environmental policy is
enforced at multiple levels adding regional, national and local level data points
(e.g., battery marking and recycling is enforced by European Commission, UK
DEFRA and DTI, UK Regional Environment Agencies, local authorities, city
councils).

Product recall and exclusion from particular markets were cited by Napa’s managers as
being some of the ongoing threats to the company in the face of such regulations. Napa
argues that it, and its competitors, must address several issues in order to deal with this
challenge: The first is how to avoid compliance officers and R&D manufacturing
engineers spending 100 percent of their resources on tracking policy, associated stan-
dards, and regulatory measures, as opposed to maintaining delivery of higher value-added
activities such as compliance assessments, addressing and managing issues, and imple-
menting compliance with imperatives. The second issue concerns how to tie the actions
and decisions taken at a product team level with the requirements, terms, definitions, and
guidance provided by legislators. The third issue concerns the problem of how to reduce
time and cost associated with getting independent guidance and assessment on regulatory
definitions and requirements.

5.1 Napa’s Experiences with Compliance-as-a-Service

Prior to its adoption of C2P, Napa adopted a five-stage process in order to help it
manage compliance viz. (1) track and monitor all relevant regulations in the global
marketplace; (2) assess all related risks in terms of process and product; (3) raise aware-
ness across the organization, especially in engineering, design, R&D, and manufacturing,
and enhance intra-organizational communications across all relevant functions; (4) imple-
ment compliance solutions in engineering and design functions at the earliest possible
opportunity; (5) review the effectiveness of the steps taken and the level of compliance
achieved. These steps were increasingly proving to be difficult to manage in terms of the
scope and complexity of the global regulatory environments in which Napa operates.
Like many other organizations, Napa was managing compliance using information
gleaned from legal advisors and mapping this onto products, subcomponents, and so on,
using Excel spreadsheets. Table 2 illustrates the support that C2P offers to Napa’s com-
pliance processes.

Regulatory Requirements Gathering Process: As indicated, C2P’s regulatory
requirements process is conducted by C&R’s legal data team, with input from industry
partners (such as law firms, consultants, policy area experts), and other sources. The
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Table 2. Napa’s Five-Stage C2P-Enabled Compliance Process

Napa Inc. Compliance Activities Supporting C2P Features and Functions
1. Track and monitor Structured, dynamic database of compliance
imperatives
2. Assess risk Detailed regulatory requirements, impact, issues,

unambiguous terms and definitions, risk ratings

3. Raise awareness and communication | Alerts, comments, watches, and shared searches

Implement compliance solutions Internal specifications, action plans, assignment
and reports
5. Review 1-4 Historical reports, compliance indicators, and

management summaries

scope of this process is that it encapsulates all of the business territories in which Napa
operates, in addition to all juridico-political territories, future regional implementation
areas, and so on. The complexity of capturing these types of data stands in stark contrast
to the type of support provided by the majority of extant ECMS (e.g., SAP’s compliance
for product), where users create static “lists” of compliance requirements, rather than the
multidimensional data structures needed to model compliance imperatives and require-
ments, and which also need to be updated in real-time. C2P, therefore, captures global
regulatory imperatives, and represents them not as one-dimensional lists, but in complex
data structures that Napa’s compliance officers and other users can easily navigate and
map onto internal specifications (in C2P format), products, subassemblies, parts,
materials, and substances. Feedback from Napa’s compliance and R&D teams indicated
that C2P “adds value” to the company’s compliance management processes, as the
compliance-as-a-service application ensures that “source regulatory data is delivered pre-
formatted, structured, and ready to use out of the box” (Compliance Officer, Napa Inc.).
C2P was also argued to provide “a universal panoramic view of all relevant impacts to
product or company operations” and it “gives instant, live snapshots on policy areas that
are not adequately covered or understood—[C2P] helps guide management to allocate
resources to appropriate risk areas.”

Compliance Management Process: Napa’s compliance officers and other users
have full visibility into the status of its compliance activities using a simple dashboard
and complex searching and reporting functionality. In most scenarios, manufacturing
organizations will set down product specifications, including materials to be used in sub-
components at the R&D or product design stage. An important feature of C2P is its
ability to allow Napa to view the impact of regulations on, and issues around, products,
subassemblies, parts, materials, and substances in real time. This means that once a regu-
latory requirement changes, or a new one emerges, or new data is fed into the system, the
status of all related products can change, down to constituent materials, and on to parts
provided by suppliers, communicated to “responsible” users using dashboard and email
alerts. C2P’s analysis features help users analyze compliance imperatives and require-
ments impacts on products, subassemblies, parts, materials, and substances. This feature
encompasses facilities to map supplier data against compliance requirements so as to
identify noncompliant parts, materials, or substances. As with other ECMSs, C2P
features a personal dashboard, which supports access to the following features:
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*  Anissue management feature helps Napa’s compliance professionals, product design
engineers, and others collaboratively evaluate, escalate, and address product and
material compliance issues.

* A risk ratings feature displays a product’s risk status for each compliance issue.

* The ability to allow Napa’s compliance officer to delegate and monitor issues and
responsibilities to relevant staff.

*  Anaction plan feature, so that users can associate milestones with, and manage tasks
for, each issue.

*  An exception or alarm feature to remind users, and help them track the status, of
assigned areas of responsibility.

»  The ability to create custom reports according to their issues and products.

*  The ability to have multiple views so that users can navigate between summary
views and more detailed information.

Knowledge Management Process: Napa’s user community felt that one of the
strong features of the C2P was its knowledge-sharing capabilities and tools. The pur-
pose of these features is to provide an additional dimension to enhance the understanding
of users to enhance compliance-related decision making. Several of these features are
accessible from C2P’s dashboard, including

»  Capturing discussion threads in instant messages and e-mail threads between users
on any topic.

*  Create contexts (i.e., background information) for classifying and reporting the
evolving impact of compliance issues on products.

»  Capturing a history of all changes to regulatory imperatives and requirements and
associated changes to products, subassemblies, parts, materials, and substances.

*  Automatic e-mail and/or instant messaging notification of any changes in the regula-
tory status of products, subassemblies, parts, materials, and substances.

*  An attachment feature to provide links to, or to attach directly, related documents
(e.g., legal interpretations or advice, industry journal articles, reports, etc.) that
describe in-depth compliance imperatives, requirements, issues, impacts, or data on
products, subassemblies, parts, materials, and substances.

»  Search features to allow users to run queries and produce reports based on specific
parameters.

Napa’s compliance executive summed up comments from colleagues by stating that
“C2P has shown us that the era of paying external organizations to dump information on
our doorstep has come to an end.” He maintained that the application “enables our
compliance team to move away from the inordinate amount of time spent on tracking and
monitoring activities and to focus on activities 2, 3, and 4 [see Table 2] which are the bits
that really add value to the company.” Another member of the Napa’s compliance team
supported this and stated that “C2P helps us to a specific risk assessment for all affected
products, getting quickly to impacts and risks.” Thus, the C2P application offers faster
time to knowledge to Napa in managing product compliance and minimizing any risk to
the company by being out of compliance.
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6 SUMMARY AND CONCLUSIONS

This paper describes the changing institutional environment confronting high-tech
manufacturing organizations in the IT sector. Growing societal concerns with the
planet’s environment has led governments and their agencies across the globe to institute
highly complex and far-reaching legislation that has significant implications for all IT
products, their production, use, and disposal. Thus, there is no place to hide for IT
manufacturers, wherever they are based. This development has brought an important and
new challenge to organizations to respond to such institutional pressures by instituting
new compliance-oriented organizational protocols and procedures. As the problems
facing organizations in achieving compliance with environment-oriented regulatory
requirements are essentially information-based, then it is no surprise to find that a new
breed of IS has emerged—environmental compliance management systems. While
several such solutions are currently available in the marketplace, they have not been the
focus of information systems research or industry analysis. This study’s major contri-
bution is that it identified a ground-breaking approach to solving the problem of
organizational responses to increasing institutional and stakeholder pressures (often
climate change related) through the provision of compliance-as-a-service by a small,
innovative software company—Compliance and Risks Ltd.

The paper revealed that compliance-as-a-service emerged as a viable value propo-
sition to organizations as it addresses: (1) the complexity of the global institutional
regulatory environments in which they operate, and (2) the inability of such companies
to form adequate responses to those challenges due to the dearth of in-house legal
capabilities, and the resources required to provide adequate IT support for the application
of new protocols and procedures. It is clear from marketplace assessments made by the
authors of this study, and confirmed by practitioners in Napa Inc., and other Fortune 500
and 100 organizations, that, with few exceptions, both the organizations themselves and
extant software vendors are not meeting the compliance and risks needs of the IT
manufacturing and related sectors. This study illustrated how one innovative software
company identified these requirements and responded by building an IT artefact that was
tailored to help organizations institute appropriate protocols and procedures to meet the
regulatory compliance needs of these sectors. The key differentiator of C&R’s C2P
application, and one that conveys a comparative advantage on it over other vendor
offerings, is that it approaches the problem from a legal/compliance perspective and
offers a combination of software, regulatory data, and data services. Alternative
approaches from competing vendors are based on document management, supply chain
management, or enterprise resource planning perspectives, none of which captures the
multidimensional nature of regulatory compliance imperatives and their impact down the
product hierarchy to component materials. This lacuna prevents adopting organizations
using such ECMS for developing effective protocols and applying related procedures to
address institutional challenges. It must also be noted that while the knowledge and skills
of C&R’s legal data team are important, so too is the conceptual model underpinning the
C2P application in that that captures the legal essence of the institutional influences, and
thereby enables the team to translate the complex regulations into basic compliance
imperatives such that users can understand them. In conclusion, the practical success of
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the C2P application with a growing number of Fortune 100 and 500 companies provides
support for its underlying concept and architecture in delivering compliance-as-a-service
and underpins its position as an innovative solution in this emergent area of the IS field.
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Service innovation has been discussed by many authors, but usually not from
a system perspective. Recent literature about service systems and service inno-
vation stresses multi-partner commercial offerings, ecosystems of interacting
suppliers and consumers, globalization, and the changing nature of advanced
economies. Interesting as these large-scale topics are, discussions at that level
tend to overlook operational and organizational issues that service innovators
must address in order to create or improve specific, localized systems that
deliver services to internal and/or external customers.

This paper builds on three interrelated frameworks that describe funda-
mental aspects of service systems at the level at which they are designed,
operated, and improved:

e The work system framework identifies nine elements that should be
included in even a rudimentary understanding of any work system.
(Service systems are work systems.)

e The service value chain framework incorporates characteristics often
associated with services, such as coproduction by providers and
customers.

e The work system life cycle model treats the system’s life cycle as a set of
iterations involving planned and unplanned change.

This paper shows how each of those three frameworks provides insights
that apply to service innovation across a wide range of service systems.
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1 INTRODUCTION

Over half of the revenues of technology companies come from services (Wood
2007). Noting the increasing importance of services in the economy in general and for
technology companies in particular, IBM joined with other technology companies in a
major initiative to develop university courses of study related to service and to develop
“service science” (Chesbrough and Spohrer 2006; Spohrer et al. 2007). Motivations for
this initiative included the long term need to hire employees who can succeed in a service
economy and the belief that many practical and theoretical ideas related to service are not
yet well developed.

This paper presents a broadly useful view of service system innovation (SSI).
Service innovation is mentioned often in discussions of service, and many examples of
service innovation have been described. However, service innovation is rarely presented
as a type of business initiative that can be analyzed and implemented based on an
organized set of ideas that apply to almost all services, not just hospitality or retail or
e-commerce or e-government. Similarly, the term service system appears frequently but
is rarely defined clearly or used as an analytical concept.

The term service system innovation is especially rare in the service innovation
literature, which contains many discussions of service innovation, service systems, and
service system engineering. For example, a Google search on “service system inno-
vation” on March 9, 2008, returned only 66 hits, many of which were tangentially rele-
vant or irrelevant. Many the relevant hits involved Methodology for Product Service
System Innovation: How to Implement Clean, Clever, and Competitive Strategies in
European Industries (van Halen et al. 2005). While that book certainly deals with
system-related issues, it focuses on strategic issues and partnerships between firms. For
example, it says “product service systems theory brings companies to a new strategic
level and provides new industrial perspectives. It opens new approaches on value
creation, social context and industrialization visions” (p. 18). In contrast, our discussion
of service system innovation applies to both internally and externally directed services.

The goal in this paper is to provide a system-oriented view of service innovation that
is based on service system concepts and is both useful and broadly applicable. Going
beyond defining service innovation or providing accounts of service innovation in parti-
cular settings, this paper couches service innovation in terms of an organized set of ideas
about service system innovation that should help in describing, analyzing, and re-
searching how service systems are created, how they operate, and how they evolve over
time through a combination of planned and unplanned change.

This paper proceeds as follows. After reviewing existing definitions of service, it
defines service, service system, and service innovation. It explains that the proposed
definitions differ from corresponding definitions reflecting very recent thought in the
service science community. It presents three frameworks related to systems and services
and shows how each framework provides an analytical lens and a set of insights that
managers and service innovators can use for describing, analyzing, and implementing
specific service system innovations. Each framework has been discussed in considerably
more depth, and would yield many additional implications in a longer paper or book. The
main contribution of this paper is its demonstration of basic implications of viewing
service innovation from a service system innovation (SSI) perspective organized around
the three frameworks.



Alter/Service System Innovation 63

2 Basic Definitions

There is surprisingly little agreement about definitions of service and service inno-
vation. Debates about the definition of service stem from difficulties distinguishing
between goods (often called products) and services. Most marketing books bypass this
issue by saying that offerings to customers often combine product and service features.

Existing definitions of service. Researchers in marketing, operations, and computer
science discuss and analyze services from vastly different viewpoints. Table 1lists a num-
ber of definitions, four of which were cited by Rai and Sambamurthy (2006), who said,

there is reasonable triangulation on what services are...in general, the defini-

tions emphasize a simultaneous or near-simultaneous exchange of production

and consumption, transformation in the experience and value that customers

receive from engagement with providers, and intangibility in that goods are not

exchanged (p. 328).

Rai and Sambamurthy’s “reasonable triangulation” is open to question because many
service situations fit neither their triangulation nor the definitions in Table 1. Many
views of service emphasize the customer’s subjective experience of person-to-person
service encounters, for example, Carlzon’s (1989) term “moments of truth” and Teboul’s
(2006) book, Service Is Front Stage. Subjective experience of service encounters is less
important (although still present) for highly automated services (e.g., web-based mort-
gage brokers or semi-automated translation services), back office services (producing tax
returns or generating market research reports), computer-to-computer services (e.g.,
remote monitoring of equipment or automatic backups), and self-service situations (e.g.,

Table 1. Typical Definitions of Service

“A service is a change in the condition of a person, or a good belonging to some economic
entity, brought about as a result of some other economic entity, with the approval of the first
person or economic entity” (Hill 1977, p. 318).

“A service is any act or performance that one party can offer to another that is essentially
intangible and does not result in the ownership of anything” (Kotler and Keller 2006, p. 402).

“A service is a time-perishable, intangible experience performed for a customer acting in the
role of a coproducer” (Fitzsimmons and Fitzsimmons 2006, p. 4).

Services are “the application of specialized competencies (knowledge and skills) through
deeds, processes, and performances for the benefit of another entity of the entity itself” (Vargo
and Lusch 2004, p. 2).

Service is “the application of competences (knowledge skills, and resources) for the benefit
of another entity in a mutually agreed and mutually beneficial manner” (IfM and IBM 2007,
p- 16).

“Service [is] the application of resources for the benefit of another” (Vargo and Lusch cited in
Spohrer et al. 2008, p. 1).

Anarticle called “Foundations and Implications of a Proposed Unified Services Theory” found
one unique characteristic that differentiates services from products: “with service processes,
the customer provides significant inputs into the production process” (Sampson and Froehle
2006, p. 331).
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using an ATM). Subjective experiences are of no importance in computer scientists’
views of services, such as “a service is generally implemented as a course-grained,
discoverable software entity that exists as a single instance and interacts with applications
and other services through a loosely coupled (often asynchronous), message-based
communication model” (Brown et al. 2005, p. 728).

Definition of service. We adopt a simple, dictionary-like definition by which the
following are all services: performing surgery, installing networks, producing cus-
tomized software, providing Internet-based search capabilities, accepting orders through
an e-commerce web site, building houses, producing televisions, providing leisure oppor-
tunities on golf courses, performing legal work, and selling groceries.

Services are acts performed for others, including the provision of resources that
others will use.

This definition applies to a wide range of services:

» services for external customers and for internal customers

e automated, IT-reliant, and nonautomated services

*  customized, semi-customized, and non-customized services
»  personal and impersonal services

»  repetitive and non-repetitive services

*  long-term and short-term services

» services with varying degrees of self-service responsibilities

It applies to the three types of value configurations discussed by Stabell and Fjeld-
stad (1998): value chains, value networks, and value shops. It covers special cases such
as self-service and automated services for people. In self-service, service providers
provide resources that are used by customers performing self-service activities. In
automated services for people, machines perform the service activities.

This definition is similar to the Vargo and Lusch definitions in Table 1, but differs
from other definitions in a number of ways. Contrary some of the definitions in Table
1 and to Rai and Sambamurthy’s triangulated definition (mentioned above), it says
nothing about service characteristics such as intangibility, customization, simultaneity
of production and consumption, time-perishability, or involvement of customer inter-
actions or experiences. Such characteristics are treated as continuous design variables
that apply to different services in differing degrees and can be set to different levels
depending on the goals of the service situation. Similarly, while coproduction of value
is often associated with services, coproduction can also be viewed as a continuous design
variable whose different levels include

»  The customer provides a request for service (minimal level of coproduction).

*  Customers participate in some aspects of service fulfillment processes (beyond
specifying requirements).

»  Theservice occurs largely through service interactions including direct participation
by customers.

* A self-service approach is used, whereby the service provider creates and provides
the means by which the customer performs self-service processes and activities.
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Two other aspects of the definition are worth mentioning. The definition says
nothing about provider—customer interactions because many services involve minimal
customer interaction. In self-service, for example, provider—customer interaction
devolves to the customer’s use of the provider’s technical artifacts and procedures. The
fact that such usage might be viewed as an interaction, especially from the viewpoint of
actor—network theory, is not sufficient to include interaction as part of the definition. In
addition, the definition does not assume services are provided “in a mutually agreed and
mutually beneficial manner,” a phrase included in a definition in Table 1 that appeared
in a recent discussion paper produced by an international symposium of service research
leaders and others committed to developing service science (IfM and IBM 2007). That
phrase is normatively attractive but inconsistent with practice, as noted in a recent
Harvard Business Review article (McGovern and Moon 2007) that discusses how
companies in cell phone service, airlines, banking, health clubs, car rental, and credit
cards take advantage of customers through increasingly opaque, provider-centric
strategies that are not designed for customer benefit.

Probably the most controversial aspect of our dictionary-like definition is that it
ignores the traditional distinction between goods and services because a precise boundary
is of little practical importance in marketing, operations, or information systems. The
“service-dominant logic” (contrasted with “goods-dominant logic”) proposed by Vargo
and Lusch (2004) addresses the goods versus service issue by proposing that “goods are
distribution mechanisms for service provision” (p. 8). This idea mirrors Levitt’s
observation that people who buy quarter-inch drills actually want quarter-inch holes
(Christensen et al. 2005, p. 76), whereby the extent to which customer value is delivered
is more important than whether it is delivered through goods or services. Instead of
pondering the precise dividing line between product and service (e.g., the point where a
restaurant meal or a new home flips from product to service), we assume that purposeful
activity performed for someone else is a service.

Finally, unlike most other definitions, the definition of service needs only a slight
revision to cover service computing (the computer science view). In that realm, which
this paper otherwise ignores, another entity replaces others and the definition becomes

Services are acts performed by one entity for another, including the provision
of resources that another entity will use.

Definition of service system. A service system is a work system that produces
services. “A work system is a system in which human participants and/or machines
perform work using information, technology, and other resources to produce products and
services for internal or external customers” (Alter 2003, p. 368). Based on the discussion
of the definition of service, the distinction between products and services is of little
importance when evaluating, analyzing, designing, or implementing systems in real-
world situations. If, as mentioned earlier, one views the characteristics commonly
ascribed to services as continuous design variables, the important practical issues involve
identifying the level of each design variable that is the best compromise between provider
and customer needs and interests.

As with the definition of service, the definition of service system is not obvious. For
example, a recent paper by service research leaders defined a service system as
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a dynamic value co-creation configuration of resources, including people,
organizations, shared information (language, laws, measures, methods), and
technology, all connected internally and externally to other service systems by
value propositions....Every service system has a unique identity, and is an
instance of a type or class of service systems (e.g., people, businesses, govern-
ment agencies, etc.). The history of a service system is a sequence of inter-
action episodes with other service systems, including interaction episodes with
itself....Service systems have a beginning, a history, and an end (Spohrer et al.
2008, p. 5).

Our definition of service system does not assume that service systems are dynamic
because many typical service systems (such as payroll systems and mass education
systems) exist in essentially the same form over extended periods. Also, it says nothing
about interacting through value propositions because many services are not voluntary for
customers (e.g. elementary education and driver registration). Most important, it views
service systems as work systems. Typically one would not view a person as work
system; from the other side, most businesses and government agencies of more than
minimal size would not be viewed as service systems. Rather they would be viewed as
entities consisting of multiple service systems.

Definition of service innovation. Many, and perhaps most, published discussions
of service innovation address broad concerns that are somewhat distant from the realities
oflocal decision making and action related to systems that actually produce services. For
example, the call for papers for this IFIP 8.2 Working Conference, “IT and Change in the
Service Economy,” reflects broad, high-level concerns and does not even contain the
word system. It sets the context by mentioning transformations within the service eco-
nomy, globalization, new business models, and new regulatory, normative, and socio-
cultural institutions at many levels, including societal, industry, profession, organiza-
tional, group, and individual.

Consistent with Schumpeter’s (1934) distinction between invention and innovation,
we define service innovation as the implementation of new services and/or better ways
to produce existing services. Consistent with the discussion of innovation in Wikipedia
(2008), service innovation may involve any combination of service system changes:

» changes generating incremental value for customers (small innovations that tend to
be less interesting as innovations)

» changes generating substantially greater value for customers (large innovations)

»  changes that improve the provider’s efficiency, cost, quality, or reliability, whether
or not customers observe the improvements directly.

Within that view, service innovation involves creating or improving specific service
systems such as a firm’s systems of hiring employees, finding sales prospects, delivering
products and services, performing corporate planning, or providing customer services.
It also applies to systems that cross organizations, such as supply chains.

Our definition of service innovation is related to a particular situation and says
nothing about whether others may have created similar innovations elsewhere and
whether innovation is linked to competition, competitiveness, or globalization. With this
situated view, service innovation is fundamentally about creating beneficial improve-
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ments and is not about demonstrating that the resulting service system differs from or is
better than other service systems elsewhere. (Nonetheless, competitively significant
innovations are often among the most interesting.)

In contrast, the glossary of the service symposium discussion paper mentioned above
(IfM and IBM, 2007) defines service innovation as “the combination of technology
innovation, business model innovation, socio-organizational innovation, and demand
innovation to improve existing or create new service value propositions (offerings or
experiences) and service systems.” Our definition does not assume that technology
innovation, business model innovation, socio-organizational innovation, and demand
innovation are all necessarily involved in service innovation. To the contrary, a service
innovation may involve little more than installing newer technology or terminating
service for customers who absorb excessive resources. Since service innovations might
involve internal processes that are invisible to a service system’s customers, our
definition does not assume that value propositions will necessarily change.

3 APPLYING THREE FRAMEWORKS

Our definitions of service, service system, and service innovation form the basis of
a system-oriented view of service innovation. Our view of service system innovation
(SSI) stems from these definitions, which conform to three interrelated frameworks that
describe service systems from a business viewpoint (Alter 2008).

Each framework serves as an analytical lens and provides a set of insights that are
useful for describing, analyzing, and implementing specific service system innovations.
In contrast to typical analysis and design concepts related to data, workflows, and tech-
nology, these frameworks provide concepts that reflect the semantics and business
context of services, rather than just computing or engineering concepts. These frame-
works can be used to organize many additional concepts related to each element of the
frameworks.

Taken together, the three frameworks provide a rich and broadly applicable model
of how services operate and evolve. They create a platform for comparing service
situations, identifying important special cases of services, and describing service design
strategies. In turn, these ideas can contribute to research about relative advantages and
disadvantages of different types of innovations in the presence of specific situational
characteristics.

4 THE WORK SYSTEM FRAMEWORK

The work system framework (Figure 1) uses nine basic elements to provide a
system-oriented view of any system that performs work within or across organizations.
This framework is the basis of the work system method, a systems analysis method that
incorporates many additional concepts related to the individual elements and work
systems as a whole. Basic ideas for describing and analyzing work systems are appli-
cable to service systems because service systems are work systems that produce services.

As an illustrative example of a service system, Table 2 shows a work system snap-
shot related to a hypothetical loan application and underwriting system that combines
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Figure 1. The Work System Framework (slightly updated; Alter 2006, 2008)

functional characteristics from a number of different real-world systems. A work system
snapshot is a tabular, one-page summary of a work system based on the six central ele-
ments in the work system framework. A service innovator wishing to improve this work
system might consider changing any or all of the six elements (and possibly the other
three that are not included in the one page summary).

The work system framework illuminates service innovation at two levels, by
providing a holistic view of SSI and by providing SSI-related insights about specific
work system elements.

At the holistic level, the framework implies that service innovation necessarily
involves SSI and is not just about changing whatever customers see. The framework’s
linkage between specific elements implies that SSI typically involves mutually aligned
changes in multiple elements of a service system.

The many facets of SSI (as shown through the work system framework) imply that
attempts to design and implement SSI around a single goal for a single performance
indicator (e.g., amount of service produced per person-hour of work) are usually short-
sighted. On the one hand, potential SSIs should be evaluated based on improvements in
efficiency, consistency, employee satisfaction, and other internally directed metrics. On
the other hand, for both internal and external customers, performance from the customer
perspective is related to total cost borne by the customer (including time and energy
expended) and to customer perceptions of quality, responsiveness, reliability, the overall
customer experience, and conformance with standards and expectations.

Attributes of the various work system elements form the basis of SSI design deci-
sions at a big-picture level. For example, big-picture SSI decisions related to processes
and activities involve issues such as the degree of structure, complexity, and rhythm of
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Table 2. Work System Snapshot for a Loan Application and Underwriting System
for Loans to New Clients (Alter 2006)

Customers

Products and Services

» Loan applicant
» Loan officer

top management

» Loan application
* Loan write-up
» Bank’s risk management department and |+ Approval or denial of the loan applicaiton
» Explanation of the decision
» Federal Deposit Insurance Corporation * Loan documents
(FDIC) (a secondary customer)

Work Practices (Major Activites or Processes)

of the proposed loan.
projections.

glaring flaws.

accepts.

» Loan officer identifies businesses that might need a commercial loan.
* Loan officer and client discuss the client’s financing needs and discuss the possible terms

» Loan officer helps client complete a loan application including financial history and
» Loan officer and senior credit officer meet to verify that the loan application has no

* Credit analyst prepares a “loan write-up” summarizing the applicant’s financial history,
providing projections explaining sources of funds for loan payments, and discussing
market conditions and applicant’s reputation. Each loan is ranked for riskiness based on
history and projections. Real estate loans all require an appraisal by a licensed appraiser.
(This task is outsourced to an appraisal company.)

» Loan officer presents the loan write-up to a senior credit officer or loan committee.

» Senior credit officers approve or deny loans of less than $400,000; a loan committee or
executive loan committee approves larger loans.

* Loan officers may appeal a loan denial or an approval with extremely stringent loan
covenants. Depending on the size of the loan, the appeal may go to a committee of senior
credit officers, or to a loan committee other than the one that made the original decision.

* Loan officer informs loan applicant of the decision.

* Loan administration clerk produces loan documents for an approved loan that the client

Participants

Information

Technologies

« Loan officer

* Loan applicant

e Credit analyst

¢ Senior credit officer
¢ Loan committee and

* Real estate appraiser

executive loan committee
¢ Loan administration clerk

Applicant’s financial
statements for last three
years

Applicant’s financial and
market projections

Loan application

Loan write-up
Explanation of decision
Loan documents

Spreadsheet for consoli-
dating information
Loan evaluation model
MS Word template
Internet

Telephones

the processes, and the incentives and expected skill level for the participants. In combi-
nation, design decisions related to specific elements result in holistic system charac-
teristics such as centralization/decentralization, capacity, leanness, scalability, resilience,

agility, and transparency.



70 Part 1: Conceptualizing & Theorizing about IT-Enabled Services

Customers. SSI is equally applicable to externally facing processes and inwardly
facing processes and activities that are services, such as processes for hiring and
managing employees, planning, organizing, maintaining facilities and equipment, and
qualifying sales prospects. In contrast, discussions of services often assume that services
necessarily face outward, as in “our sales revenue increased after we introduced new
services for our customers.”

Speaking of innovations related to “the customer” of a service system is often mis-
leading. A work system approach quickly reveals that many service systems have
multiple customers with different needs and concerns. Those customers often include the
direct beneficiaries of whatever a service system produces, plus other customers whose
interest and involvement is less direct. For example, direct beneficiaries of a service may
not be paying customers (e.g., medical service paid by insurance or employee counseling
paid by the employer). SSI directed toward one group of customers may have no effect
on other customers or may result in better or worse service for other customers.

Products and Services. SSI often involves combinations of products and services
because the actions performed for customers might include the creation and transfer of
physical things. The innovator’s goal is to design or improve a service system to attain
the right combination of internal efficiency and customer satisfaction. Thus, classi-
fications related to products versus services are unimportant for SSI even though these
classifications are important for analyzing industry structure and macroeconomic trends.

Processes and Activities. SSI-related changes in processes and activities can
support a variety of goals simultaneously. For example, innovations may improve the
products and services experienced by customers and/or may improve the provider’s effi-
ciency, cost, quality, or reliability whether or not customers observe the improvements
directly.

SSI design is about more than changing process details that might be captured in
flow charts or business rules. The vocabulary for process-related aspects of SSI includes
process design characteristics such as degree of structure, degree of integration, com-
plexity, variety of work, degree of automation, rhythm, time pressure, amount of
interruption, error-proneness, and formality of exception handling. Each of these big-
picture decisions can be discussed at a management level to identify situation-specific
guidelines that will help in making detailed choices that will appear in flow charts or
business rules.

SSI often involves automation of information handling and physical processes. For
example, IndyMac Bank’s SSI in the mortgage industry converted largely manual pro-
cesses to highly automated processes, partly by permitting web-based self-service (Krogh
etal. 2005). In such situations, the arrows in the work system framework point to a series
of corresponding changes that must occur in other work system elements.

Also, SSI sometimes needs to deal with the treatment of workarounds and excep-
tions, another common work system topic. The SSI question is the extent to which
processes and activities should be structured, at least in theory, and the extent to which
workarounds should be allowed or even encouraged.

Participants. The success of SSI depends on many factors related to participants,
including skills, knowledge, incentives, and presence of a service mindset.

SSI often involves changing roles of participants. Increasingly, SSI incorporates
self-service, whereby customers perform functions that were previously performed by the
producer’s employees. SSI through automation (as in the IndyMac case mentioned
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above) often eliminates roles of some system participants (such as certain mortgage
brokers). In such cases, SSI usually includes replacing former participant roles by
technician roles focused on maintaining the service system’s technology and external
infrastructure.

Information. SSI often involves using different information or achieving improve-
ments related to information accuracy, accessibility, timeliness, and so on. As indicated
by the arrows in the work system framework, however, better information contributes to
SSI only if that information is incorporated into the system’s processes and activities.

Technologies. Almost all major service systems rely on IT. However, the headline
for understanding and analyzing SSI in specific situations involves the entire system of
providing service, rather than the parts that happen to use IT in interesting ways.

Environment. A service system’s environment includes organizational culture and
relevant regulations, policies and procedures, competitive issues, organizational history,
and technical developments. Even within the same business function, company, and
industry, a successful SSI in one situation may be unsuccessful in another due to differ-
ences in the environment surrounding the service system. Consequently, the common
claim that specific practices built into commercial software packages are “best practices”
is often misleading for SSI.

Infrastructure. SSlinitiatives sometimes succeed or fail based on the presence and
operation of human, information, and technical infrastructures that the service system
shares with other work systems and does not manage or control. Consequently, SSI
design and evaluation should not stop at the boundaries of the service system, and should
identify expectations related to external infrastructure.

Strategies. SSI sometimes involves changes in a service system’s strategy, which
includes its value proposition to its customers and its production strategy. Its value
proposition summarizes how customer needs will be met, and at what implicit or explicit
cost to customers. Its production strategy concerns how the provider organization will
execute the steps it is responsible for performing. SSI projects sometimes encounter
problems when the strategies designed into the innovation conflict with strategies of the
firm or organization.

5 THE SERVICE VALUE CHAIN FRAMEWORK

All of the foregoing observations are equally applicable to all work systems, regard-
less of whether they are considered service systems. The service value chain framework
(Figure 2) augments the work system framework by introducing ideas that are associated
specifically with services regardless of whether the customers are internal or external.
The entire service value chain for a particular service might be viewed and analyzed as
a single work system. Alternatively, different subsystems in Figure 2 (such as provider
or customer preparation) might be analyzed as separate work systems.

The two-sided structure of the service value chain framework provides the concep-
tual motivation for a flexible systems analysis tool called a service responsibility table
(SRT) that can be used in various forms throughout the analysis and design of a service
system. Table 3 presents an SRT for the example in the work system snapshot in
Table 2. The first two columns identify activities and responsibilities of service providers
and service consumers. The third column identifies problems and opportunities at each
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Figure 2. Service Value Chain Framework (updated slightly from Alter 2007, 2008)
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Table 3. Three-Column Service Responsibility Table Including a Column for
Problems and Issues (Alter 2007, 2008)

Provider Activity or
Responsibility

Customer Activity or
Responsibility

Problems or Issues

Loan officer identifies
businesses that might need
a commercial loan.

Loan officers are not finding
enough leads.

Loan officer contacts
potential loan applicant.

Potential loan applicant
agrees to discuss the
possibility of receiving a
loan

Loan officer discusses
loan applicant’s financing
needs and possible terms
of the proposed loan.

Potential loan applicant

discusses financing needs.

Loan officer is not able to be
specific about loan terms, which
are determined during the
approval step, which occurs later.

Loan officer helps loan
applicant compile a loan
application

Loan applicant compiles
loan application.

Loan applicant and loan officer
sometimes exaggerate the appli-
cant’s financial strength and
prospects.

Loan officer and senior
credit officer meet to
verify that the loan
application has no glaring
flaws.

20% of loans applications have
glaring flaws.

Credit analyst prepares a
“loan write-up” summari-
zing the client’s financial
history, providing projec-
tions of sources of funds
for loan payments, etc.

10% rate of significant errors,
partly because credit analysts use
an error prone combination of
several spreadsheets and a word
processing program.

Much rework due to inexperience
of credit analysts.

Loan officer presents the
loan write-up to a senior
credit officer or loan
committee.

Meetings not scheduled in a
timely manner.

Questions about exaggerated
statements by some loan officers.

Senior credit officer or
loan committee makes
approval decision.

Excessive level of nonperforming
loans.

Rationale for approval or refusal
not recorded for future analysis.

Loan officer informs loan
applicant of the decision

Loan applicant accepts
or declines an approved
loan.

25% of refused applicants
complain reason is unclear.
30% of applicants complain the
process takes too long.

Loan administration
clerk produces loan
documents for an approved
loan that the client accepts
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step. Alter (2007, 2008) identifies many other topics that could be included in SRTs,
such as information generated or used, preconditions, important exceptions, typical
errors, and even recommendations for improvements related to specific steps.

The service value chain framework is useful in SSI because it identifies both a
number of steps and a number of general service topics that could be the focus of service
innovations in specific situations. Topics related to the general form of the service value
chain framework include coproduction of value, value capture, service interactions, front
stage and back stage, and the customer experience. We summarize these topics first, and
then look at SSI opportunities in the various steps.

Coproduction of value. The two-sided structure of the service value chain frame-
work is based on the common observation that services are typically coproduced by
service providers and customers (Fitzsimmons and Fitzsimmons 2006; Sampson and
Froehle 2006; Vargo and Lusch 2004). Accordingly, service design requires attention
to activities and responsibilities of both service providers and service customers.
(Beyond this paper’s scope, Vargo and Lusch suggest that the term coproduction should
be replaced by cocreation of value because production brings connotations of manu-
facturing.)

Value capture. Customers may experience benefits as the service is produced
and/or may experience benefits later. Value capture, represented by the left-most and
right-most portions of the service value chain framework, includes the customer’s
experience of attaining value from the service and the provider’s experience of attaining
value in exchange for the customer’s value. Since service systems exist to provide value
for customers, SSI efforts should focus substantial attention on augmenting value capture,
rather than just improving internal processes or providing a better form of service
interactions.

Form and substance of service interactions. The service value chain framework
shows that service interactions occur throughout the service value chain, not just when
the service is being provided directly. Opportunities for SSIinclude improving provider—
customer interactions during individual steps and creating new ways to integrate activity
and information across the various steps.

Assignment of front stage and back stage. Services often involve front stage and
back stage activities by both service providers and customers. The front stage versus
back stage distinction raises a design challenge about the proper balance between front
stage and back stage activities: Which service interactions are necessary, which are
desirable, and which processes and activities related to the service are best done back
stage? For example, the trend toward self-service is basically about transforming service
interactions with the supplier’s employees into what the providers might see as back
stage activities performed by customers in self-service mode. Providing tools such as
web-based self-service affords the provider more visibility of self-service activities.

Customer experience. Although the service fulfillment step in the service value
chain model is typically viewed as the core of the service, SSI opportunities may trans-
form or facilitate activities related to any part of the entire experience that typical cus-
tomers associate with acquiring, receiving, and benefiting from a particular service.

Each of the steps in the service value chain framework affords SSI opportunities.

Prerequisite systems. Systems in organizations are always related to other systems,
both for service providers and for their internal and external customers. SSI initiatives
should recognize that most service innovations are based on assumptions about comple-
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mentary systems elsewhere. For example, a hospitality system that provides enjoyable
resort experiences for vacationers is related to the travel systems that deliver the
vacationers to the resort. Travel to the resort may provide SSI opportunities that improve
the overall customer experience, such as better ways to deliver vacationers to the resort
or providing tourism opportunities on the way.

Awareness. Value creation does not occur if customers are unaware of available
services. Consequently, SSI opportunities for a specific service start with better ways to
create awareness of the service.

Negotiated commitments. Many service situations involve delivery of services
based on negotiated commitments under which the service may be requested and
delivered repeatedly. Complex, detailed negotiations related to IT outsourcing represent
one extreme of negotiated commitments; simple negotiations leading to verbal agree-
ments about personal services represent the other extreme. Across the entire spectrum
of negotiation complexity, SSI can sometimes reduce costs and increase quality of the
results for both customers and providers.

Customer and provider preparation. Preparation by providers and/or customers
prior to each instance of service delivery is often essential for service efficiency and
effectiveness. SSI may improve aspects of the preparation that occur before the service
is produced for a specific customer, such as better scheduling and clean-up of examina-
tion rooms in a clinic so that patients feel comfortable while waiting for doctors and don’t
experience excessive waits.

Service request. For many services, each instance of service delivery includes an
explicit or implicit service request. This is another area for SSI because handling of the
service request is an important part of service delivery and often affects customer
satisfaction.

Service fulfillment. Often viewed as the core of services, service fulfillment pro-
cesses can be improved or facilitated through SSI related to automation of the services,
automation of guidelines and control, self-service, enhanced communication and collab-
oration, and many other approaches.

Follow-up. Some services require follow-up by providers and/or customers.
Follow-up may be related to a single service instance (Was the installation OK?) or to
multiple service instances (How responsive is your account manager?). In these cases
and others, SSI can lead to greater efficiency and effectiveness for providers and
customers.

6 THE WORK SYSTEM LIFE CYCLE MODEL

The work system life cycle (WSLC) model looks at how work systems (including
service systems) change and evolve over time (see Figure 3). It treats a system’s life
cycle as a set of iterations involving planned and unplanned change. Unlike system
development life cycle (SDLC) models that describe programming projects, this frame-
work makes no assumption about whether information technology is involved or whether
IT-related changes occur. After creation of the first version of the service system, each
iteration of planned change goes through the stages of initiation, development, and imple-
mentation, thereby creating the next version of the system. Unplanned change occurs
through experimentation and adaptation during any phase of the life cycle.
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Unanticipated adaptations Unanticipated opportunities

Figure 3. The Work System Life Cycle Model (Alter 2003, 2006, 2008)

The form of the WSLC indicates that SSI is often iterative. Consequently, the inno-
vation strategy for a particular service system might involve frequent incremental
changes interspersed with occasional leaps forward. In contrast, note how the SDLC,
even in its iterative forms that deliver software in phases, is basically a project model that
goes from project initiation to project completion. In other words, the WSLC provides
a better long-term picture of how service innovation unfolds as service systems evolve.

SSI opportunities occur during each phase of the work system life cycle model.

SSI during the operation and maintenance phase. SSI during the operation and
maintenance of existing systems typically involves unanticipated changes that can be
viewed as small innovations. Such changes often involve using software differently or
changing procedures. Sometimes they also involve small modifications of software that
do not require significant projects.

SSI during the initiation phase. This phase is important for SSI because this is
where the direction for planned innovations is negotiated. Discussions during a well-
executed initiation phase may find that the changes that launched the initiation phase are
only part of a larger set of changes that would be required to obtain better results.

SSI during the development phase. The detailed analysis during the development
phase often finds additional issues and opportunities that must be dealt with. In some
instances, the SSI becomes broader. In others, realization about complexity and capacity
limitations during the development phase may result in curtailment of the extent and
impact of the innovation.
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SSI during the implementation phase. The implementation phase is another
opportunity for SSI that goes beyond the initially intended changes that launched the
project. In many cases, participant training and initial usage of software demonstrates that
procedures must be changed in unanticipated ways and/or that the software itself must
be changed.

A more detailed view of the WSLC (beyond this paper’s length restrictions) would
reveal many other SSI opportunities. It would also discuss process guidelines, issues
related to division of responsibility between business and IT professionals, issues related
to change management, and common caveats and pitfalls related to each stage. Suffice
it to say that a discussion of SSI tends to be incomplete if it focuses on the service
process or outcome and overlooks the service system life cycle.

7 CONCLUSION: VALUE OF A SERVICE SYSTEM
VIEW OF SERVICE INNOVATION

Business enterprises, government organizations, nonprofits, and departments within
larger organizations often need to create service innovations in order to meet their goals,
succeed, and even survive. The ideas about SSI presented in this paper could be of sub-
stantial use to most organizations because service innovation almost always involves
innovation related to the service systems that produce services. Given the importance of
service system innovation, rather than service innovation in general, it is perhaps sur-
prising that so little of the marketing, operations, and IS literatures focus on that topic.

We have seen how three interrelated frameworks illuminate important aspects of
service system innovation. Individually or in combination, these frameworks can help
in describing, analyzing, and researching the nature of service innovations and the pro-
cesses through which service innovation occurs. A longer paper or a book could have
explained those ideas in much greater depth and could have mentioned many other
implications for describing and understanding service system innovation.

Moving beyond definitions of service and innovation. This discussion of SSItried
to take a step beyond the ongoing debates about the definitions of service and innovation.
It used a simple, dictionary-like definition of service in order to avoid focusing on pro-
duct versus service distinctions that are of little practical value to managers or IS prac-
titioners, all of whom need to focus on whatever combination of products and services
their customers want and need. It also defined innovation in a simple, situated way that
reflects management concerns rather than the concerns of economic researchers. These
simple, broad definitions facilitated using three frameworks to visualize aspects of
service system innovation.

Identifying opportunities for service system innovation. This paper summarized
how each of the three frameworks can be used for identifying opportunities for innova-
tion. It identified separate opportunities related to nine elements of the work system
framework, five concepts (coproduction of value, front stage versus back stage, and so
on) and seven generic processes expressed in the service value chain framework, and four
phases of the work system life cycle model. In other words, it identified at least 25 areas
of potential service innovation that apply across a vast range of service situations.
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Challenge for other service innovation models. The three frameworks presented
in this paper are applicable to all service innovations in organizations. The system-
oriented approach to service innovation poses several implicit challenges for other
frameworks or models related to service innovation. The first challenge involves breadth:
Do the alternative frameworks or models have the same breadth, or are they relevant to
specific types of service situations, such as hotels, hospitals, law firms, software as a
service, or IT consulting? The second challenge involves utility: This paper’s three
frameworks lead directly to 25 directions for possible service innovation. When com-
paring the view of service innovation presented here with any other view, one would
immediately think about which types of innovation opportunities or possibilities are
implied by alternative models, how broad are the relevant service areas, and which areas
of service simply aren’t covered.

Whatis next? The ultimate test of the ideas presented here is whether they help SSI
practitioners and researchers understand and analyze real-world situations, and whether
they help instructors teach about service and service innovation. Steps in that direction
include

*  Developing detailed comparisons between the three frameworks and other frame-
works that might be used to understand and guide service innovation efforts

»  Using the three frameworks to summarize existing accounts of service innovation,
identify omissions, and draw lessons for the future

*  Developing guidelines for using the three frameworks during service innovation
projects

»  Testing those guidelines through action research and other research methods

*  Developing educational and training material that help people use the three frame-
works in delivering and managing services and in creating service innovations

Each of these steps is a substantial project that could generate valuable results.
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taken place. The rhizomic interpretation of this case enables both a concep-
tualization of information systems within social and organizational settings and
offers a set of principles on which the concept of a “rhizomatic informatics”
may be based and IS case studies interpreted.
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1 INTRODUCTION

Over the past 20 years, information systems research has drawn on a number of
conceptual frameworks, from a variety academic traditions (Klein and Myers 1999;
Walsham 1993). One of the earliest examples of this was the sociotechnical frameworks
and methodology of Land (1979) and Mumford (1995). More recently, IS has drawn on
Giddens’ structuration theory (Giddens 1979, 1984; Jones 1999; Jones and Karsten 2008)
from sociology and the traditional actor network theory (ANT) of Latour (2005), Callon
(1986), and Law (1987, 1992) from science studies. Continuing this tradition of drawing
on external theory and deploying it within IS, this paper outlines and explores the
potential of Deleuze and Guattari’s rhizomatics (1983, 1996, 2004) as an overtly post-
modern ontology and analytical framework for IS interpretive studies, which also has the
capacity to inform practice.

Information systems as a discipline has many development methods, with a hetero-
geneity of research schools, subjects, approaches and epistemologies; despite attempts
to technologically ground it (Lee et al. 2001). It also shows eclecticism, practice focus,
development processes, and tools, all with divergent schools of thought as a critical com-
ponent. When contrasted to the “noble” sciences, such as Physics and Chemistry, IS is
(to use a Deleuze and Guattari term) an “ignoble science,” a post-modern pragmatics,
complete with a number of divergent and competing perspectives and practices—from
the managerial to the critical. This ignobility for the authors is a term of esteem rather
than disapproval; even more so for IS, it is argued and explored here, when it enables a
rhizomatic interpretation of an IS case study. In doing so, this paper seeks to challenge
Deleuze and Guattari’s own view of information or computer systems as being essentially
and necessarily arboreal. Rather, to argue, that IS can also be rhizomatically critical.

These explorations start with the identification of core concepts and questions as to
the relevance of rhizomatics to IS research and practice. It then proceeds to offer an
interpretation, or rather a reinterpretation, of a case study surrounding the problematic
introduction of an enterprise resource planning (ERP) system into a North American Ivy
League University. These outcomes lead to the proposition that rhizomatics can be used
to better understand information systems.

2 RHIZOMATICS

A rhizome

connects any point to any other point, and its traits are not necessarily linked to
traits of the same nature; it brings into play very different regimes of signs, and
even nonsign states... .It is composed not of units but of dimensions, or rather
directions in motion. It has neither beginning nor end, but always a milieu from
which it grows and which it overspills... .The Rhizome proceeds by variation,
expansion, conquest, capture, offshoots....the Rhizome pertains to a map that...is
always detachable, connectable, reversible, modifiable, and has multiple entry-
ways and exits (Deleuze and Guattari 2004, p. 23).
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Figure 1. A Representation of the Rhizome. There is no center, but each node can link
to an infinite number of other nodes (Seto 2006).

The rhizome, for Deleuze and Guattari, is a nonhierarchical network; it is root-like,
spreading over space and time, growing incessantly as long as there are nutrients and
energy available (see Figure 1). The rhizome has the potential to be universally ubiqui-
tous, neither beginning nor ending; rather it spreads horizontally in all directions and
across its” own self-created time and space. As an interpretive metaphor it is made up
of a whole set of entities, such as human, nonhuman, and humanchines. It has no over-
arching governor or controller, it exhibits no intentionality, although domains within the
rhizome, or plateaus, may grow, expanding ubiquitously and changing its constituents,
shape, and trajectory in accordance with inherent conventions, often localized rules, and
self-imposed constraints, acting within external contingencies in the wider rhizome. The
rhizome is guided in its growth and spread by a set of self-governing, inherent principles
and parameters both necessary to and a condition of its dynamics and autopoietic
persistence (Maturana and Varela 1980). Self-delineating plateaus form within the
rhizome through processes of what Deleuze and Guattari identify as territorialization.
These, in turn, deconstruct through the processes of deterritorialization when constituents
separate and disengage from each other, only to form anew with other constituents
through processes of reterritorialization. Territorialization is the dynamic by which the
rhizome grows, incorporates, ubiquitously spreads, and mutates:

A multiplicity has neither subject nor object, only determinations, magnitudes,
and dimensions that cannot increase in number without the Rhizomic multi-
plicity also changing in nature (the laws of combination therefore increase in
number as the multiplicity grows) (Deleuze and Guattari 1988, p. 8).

Seen as a landscape, the rhizome is traversed by nomads. These are dynamic, highly
mobile territorializations lacking in any form of structure, “bodies without organs”
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(Deleuze and Guattari 1996; Deleuze and Guattari 2004). Nomads are dynamic localized
autopoietic territorializations within the rhizome. Their migrations are achieved through
processes of mapping and mutual transcription. The nomads traverse the rhizome in the
way a mini-whirlpool skitters across flowing water, incorporating and ejecting water
molecules as it goes, constituting bodies without organs in that they have form, made up
of a locally territorialized multiplicity of constituents, without predetermined structures.
Nomads are created by constituents spontaneously territorializing and deterritorializing
to facilitate it traversing across the rhizome, and over time creating pathways across it.

The mechanism of territorialization, deterritorialization, and reterritorialization that
create the dynamics and substance of the rhizome govern the coming together of the
heterogeneity of its human and/or nonhuman constituents, their agency and their subse-
quent splitting up. These territorializing processes, in turn, constitute the dynamic
network growth and chart its trajectory across time and space.

In contrast, and in opposition to the rhizome, is the tree, the vertical arboreal struc-
ture of the state, the establishment institutions, for example, the clinical royal colleges,
the academe Frangaise, multinational corporations. Deleuze and Guattari see these as
vertical hierarchical arboreal structures. Such tree-like structures seek to exert control
over all that they territorialize within their own hierarchical autopoiesis (Maturana and
Varela 1980), including the rhizome from which they grow. The state can be seen as
arboreal structures, domains in which arboreal political parties war against each other
across the wider rhizomic polity. A tree, for Deleuze and Guattari (2004), is a site of
power and domination. It is controlled from the top down to the bottom. Those at the
top look down on and manipulate those below, who in turn look up to them. Com-
munication in the tree is, vertical, from top to bottom, in contrast to the rhizome, in which
communication is horizontally and universally ubiquitous. From branch tip to root, a tree
is a control structure that grows from a single seed. It punctures the rhizome and dis-
figures it, seeking to territorialize those constituents who constitute the rhizome for its
ends, creating striped, striated, patterns within its smooth surface. The tree’s roots spread
out and further distort the smoothness of the surrounding rhizome. Trees, and those at
the top of its hierarchy, also seek to territorialize those who constitute the rhizome for
their own power and instrumental ends. It forms a unity of which Deleuze and Guattari
say, “The notion of unity appears only when there is a power takeover in the...
[Rhizomic] multiplicity...or a corresponding subjectification proceeding” (1988, pp. 8-9).

The tree, for Deleuze and Guattari, is both a sign and a signifier, representing status,
command, and domination, the “tree articulates and hierarchies.” They cite Rosenstiehl
and Petitot’s (1974) critique of the arboreal as a representation for hierarchy and repres-
sive power. The arboreal invokes “the imagery of command trees,” identifying them as
centered systems or hierarchical structures, and that “accepting the primacy of hier-
archical structures amounts to giving arborescent structures privileged status.” For them,
grand science (e.g., Physics, Chemistry), even establishment “high art,” constitutes
arboreal structures that are aligned with, and patronized by the state and economic elites.
Equally so are the multinational corporations, which also become territorialized into
government, military, and industrial arboreal complexes that emerge vertically out of the
rhizome that is a country’s, and indeed the world’s polity. The roots of these vertical
hierarchies generate striated domains within the, otherwise smooth, free flowing,
rhizome. The state epitomizes the arboreal, the tree of command, but so do multinational
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Figure 2. Rhizome and Plateau Representation

companies and, indeed, all hierarchical structures. Arboreal systems epitomize cyber-
netic (Ashby 1956; Wiener 1948) hierarchies, in which information, power, and control
flow vertically rather than horizontally across the rhizome, centered in its plateaus. There
is no one governing language within the rhizome; rather, there is a multiplicity of dia-
lects, languages and idioms. The rhizome is truly heterogeneous in nature.

The rhizome is constituted, over time, out of an incessant myriad of instances of
territorialization, deterritorialization, and reterritorialization. If many constituents terri-
torialize together out of common interests, mutuality, interdependency, and, in some
instances, the need for collaborative agency, then multiplicities of them may form a semi-
permanent, heterogeneous plateau within the wider rhizome (see Figure 2). Such rhi-
zomic plateaus not only embody and exhibit the principles of the rhizome set out above,
but are also delineated as persistent territorializations, forming localized assemblages of
affinity within the wider rhizome. A plateau is

acontinuous, self-vibrating region of intensities whose development avoids any
orientation toward a culmination point or external end....[It is also] any multi-
plicity connected to other multiplicities by superficial underground stems in
such a way as to form or extend a Rhizome (Deleuze and Guattari 1988, p. 22).

Here, persistent self-territorialized networks of humans and nonhuman constituents form
plateaus (Deleuze and Guattari 1996, 2004; see Table 1).

There are no singularities within the rhizome; all are pluralities. The subjects within
the rhizome are best served by being thought of as collective individuals—what we call
humanchines. However, following Deleuze and Guattari, they constitute at their most
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simplistic a body without organs. Humanchines are intersections of the human and non-
human, which through a process of mutual territorialization constitute the contingent
body without organs, without structure.

All such collectives are viewed here as self-territorializations of and by their con-
stituents; these, in turn, are themselves rhizomic in their relationships, actions, and
behaviors. Within the self-convening, self-sustaining, self-delineated rhizome, there
emerges a particular form, the nomad. In “Treatise on Nomadology — The War
Machine,” Deleuze and Guattari (2004, Chapter 12, pp. 351-423) describe a nomad as
an auto-convened, autopoietically persistent entity, one that migrates and traverses both
the smooth spaces of the wider rhizome and the striated domains within it induced by
their proximity to arboreal structures. It is a site of resistance and a center for forces
against existing and prospective arboreal structures growing out of the rhizome. The
nomad is never still, it is constantly in transition between territories within the rhizome,
until, that is, they territorialize others to form part of a plateau.

Nomads convene other constituents (from within the rhizome) into a plane of consis-
tency, an undifferentiated form with no obvious components whose self-actuating role
is to challenge all seats of power that manifest themselves in the form of arboreal struc-
tures. As the nomad has no structure or fixed identity, it is a body without organs. This
challenge initially occurs a striated space is encountered. Such a space is created within
the rhizome by the roots of an arboreal structure spreading through the smooth rhizome;
the tree is a simile for the arboreal hierarchy that is the state, but could also be an
enterprise. On meeting an arboreal structure, such as an arm of the state or enterprise,
the nomad, autonomically, reterritorializes itself into a war machine, whose role is to
challenge not only behaviors of that arboreal state, but its very existence. The war
machine is a ubiquitous feature of the rhizome’s thousand plateaus.

Deleuze and Guattari decry, “The tree is already the image of the world, or the root
the image of the world-tree. The tree articulates and hierarchizes tracings; tracings are
like the leaves of a tree.” Further, almost in exasperation, they go on, “We’re tired of
trees. We should stop believing in trees, roots, and radicles. They’ve made us suffer too
much.” The rhizome and the tree are in a relationship of struggle over space and across
time. Nomads form within the rhizome. They are rather like rebel guerrilla bands,
localized territorializations of constituents within the rhizome formed to constitute war
machines. Their role is to challenge the threats and incursions of the arboreal state into
the rhizome. The nomad does this by cutting off the trees roots, preventing the tree from
creating distorting striped patterns within the rhizome and territorializing constituents
into its vertiginous trunk. As a manifestation of this struggle, rhizomes can be observed
growing out of the tree or undermining its roots, deterritorializing and reterritorializing
the tree’s constituents back into its plateaus. The relationship between the state tree and
the rhizomic is one of incessant struggle over the territorializing, deterritorializing, and
reterritorializing of their constituents

“The war machine is the invention of the nomads (insofar as it is exterior to the
State apparatus and distinct from the military institution) and exists outside of the State
apparatus” (Deleuze and Guattari 2004, p. 419). The smooth (nonhierarchical) spaces
that nomads traverse (as revealed in Deleuze and Guattari 1996) are in conflict with the
striated spaces formed within the rhizome by the arboreal state and the corporation. A
rhizomic nonstriated space is formed by the rhizome, one traveled by the nomad, consti-
tutes a plane of consistency. As such, the rhizome
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knows nothing of differences of level, orders of magnitude, or distances. It
knows nothing of the difference between the artificial and the natural. It knows
nothing of the distinction between contents and expressions, or that between
forms and formed substances (Deleuze and Guattari 2004, p. 77).

The relationship between the rhizome and the arboreal are not mutually exclusive, they
intermesh, as Deleuze and Guattari point out:

a tree branch or root division may begin to burgeon into a Rhizome. The coor-
dinates are determined not by theoretical analyses implying universals but by
a pragmatics composing multiplicities or aggregates of intensities. A new
Rhizome may form in the heart of a tree, the hollow of a root, the crook of a
branch. Or else it is a microscopic element of the root-tree, a radicle that gets
Rhizome production going (2004, p. 15).

The capacity of rhizomatics as an extended metaphor and theoretical framework
through which an informatics case study is explored in the following interpretation of the
case of Ivy University.

3 INFORMATION SYSTEMS AND THE RHIZOME:
THE CASE OF IVY UNIVERSITY

This exploration of rhizomatics is as an interpretive framework with which to
enhance understanding and inform informatics interpretive research and practice (Klein
and Myers 1999; Walsham 1993). This paper will employ the vocabulary of rhizomatics
as an extended metaphor (Lakoff and Johnson 1980; Ricoeur 1978) throughout a nar-
rative reporting of the case of Ivy University (Scott and Wagner 2003; Wagner and
Newell 2004) as a means of both enriching and illuminating it. Following that, a brief
reflection and evaluation of rhizomatics and its potential as an ignoble science is dis-
cussed. The case presented and rhizomatically analyzed here was constructed from
reviewing the published papers of the studies carried out into the case of [vy University
by Wagner and Newell (2004). Direct correspondence and discourses with Wagner were
also used to ensure the efficacy of this interpretation.

3.1 A Rhizomatic Interpretation of lvy University

An informatics example of arboreal territorialization struggles within a rhizomic
setting will be illustrated here, based on the richly exemplified exploration of the intro-
duction of an enterprise resource planning application into a major university within the
United States, which was given the aptly rhizomatic nom de guerre of Ivy (Scott and
Wagner 2003; Wagner and Newell 2004). The case is set within a complex socio-
technical rhizome, a complex heterogeneity in the form of Ivy University.
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Table 1. Major Rhizomatic Concepts

Rhizomatic
Concepts

Explanation

Example (Ivy University Case)

Arboreal

In contrast to, and opposing the
thizome, is the tree, the vertical
arboreal structure of the state.

The president of Ivy University, accom-
panied by an important academic provost
together with a vice president for Finance
and Administration and their associated
central administrative infrastructure. Con-
trolling or even replacing departmental IS,
territorializing them and their departments
within and through an ERP that was arbor-
eally linked directly to the executive, com-
puterized IS as being a manifestation of the
arboreal command tree.

Body without organs (BwO)

A reflexive in-folding of the
social world which enables the
emergence of subjectivity. While
the BwO is the site of domination,
it is also the site of resistance and
refusal, and can be understood
also as a limit constituted in this
opposition of power and resis-
tance. Within this dynamic
struggle between domination and
resistance, the BwO is constructed
and reconstructed continually
(Fox 1999).

Resulting from the dynamic struggle
between the powerful president (the exe-
cutive) and the resourceful local depart-
ments and their administrators.

Deterritoriali-
zation

To take the control and order
away from a land or place (terr-
itory) that is already established.
It is to undo what has been done;
the freeing of labor-power from
specific means of production.

ERP had been deterritorialized from the
executive and reterritorialized into the
various plateaus of the self-territorializing
departments, for their own use, rather than
the executive’s. Only in this way was there
departmental adoption.

Nomad

Nomads may follow customary
paths, but the points along the
way possess no intrinsic signifi-
cance for them. They do not mark
out territory to be distributed
among people (as with sedentary
cultures); rather, people are distri-
buted in an open space without
borders or enclosures. Nomad
space is smooth, without features,
and in that sense the nomad tra-
verses without movement, the
land ceases to be other than sup-
port (Fox 1999); dynamic highly
mobile lacking in any form of
structure, bodies-without-organs.

Resourceful administrators exported data
from the bolt-on and imported it into
Microsoft Excel enabling them to recreate
silos of activity, answer faculty questions
about funding availability, and maintain
their academic temporal zones. These
local shadow systems were shared among
academic departments and resulted in the
mobilization of a grassroots network that
fused Ivy’s historical working rhythms
with ERP generated data.
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Rhizomatic
Concepts

Explanation

Example (Ivy University Case)

Nomadology

Multiplies narratives; creating an
uninterrupted flow of deterritori-
alization which establishes a line
of flight away from territories,
grand designs and monolithic
institutions, not something that is
achieved once and for all, there is
always another deterritorialization
(Fox 1999).

Essentially the whole of the Ivy University
case, from the president’s attempt to
introduce the ERP, to the subversive action
by the departments and the subsequent
withdrawal of the ERP and the revised
scenario.

Plateau

“[A plateau] is always in the
middle, not at the beginning or the
end...a continuous, self-vibrating
region of intensities whose devel-
opment avoids any orientation
toward a culmination point or
external end” (Deleuze and
Guattari 1988, p. 22).

University departments.

Reterritorialization

The restructuring of a place or
territory that has experienced
deterritorialization; it is the design
of the new power.

The department administrators went about
reterritorializing the data the ERP captured
and collated and used it for themselves.
They then reconfigured it and used it to
resist the attempted arboreal territorializa-
tion of the departmental plateaus by the
executive. When buy-in to the ERP was
eventually achieved (2003), it was on the
terms of the departmental administrative
plateaus rather than in response to demands
of the arboreal central executive.

Rhizome

“[A rhizome] connects any point
to any other point... it brings into
play very different regimes of
signs, and even nonsign states....It
is composed not of units but of
dimensions....It has neither
beginning nor end, but always a
middle (milieu) from which it
grows and which it overspills....A
rhizome is made of plateaus”
(Deleuze and Guattari 1988, p.
21).

University rhizomic heterogeneity was
constituted out of academic and non-
academic staff, buildings and resources,
support staff, students and researchers,
rules and regulations, research and teaching
staff and teams, administration at the cen-
tral, faculty and departmental levels terri-
torializing into a multiplicity of depart-
mental plateaus, colleges, schools, research
centers, research projects and teams, and
undergraduates and graduates undergoing a
myriad of programs.

Territorialization

The outcome of dynamic relations
between physical and/or psycho-
social forces. Territorialization is
an active process, whose agent
may be human, animate, inani-
mate, or abstracted.

Ivy wanted to implement an integrated
financial infrastructure that would unify its
silos of administration. There was a
machination of arboreal territorialization.
The attempted implementation of the ERP
was a machination of arboreal territoriali-
zation directed by a paternalistic VP
toward achieving control over all the
departments and their research budgets.
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Rhizomatic
Concepts Explanation Example (Ivy University Case)
Challenge to the behavior and The departmental administrators, in league
existence of the arboreal state. with their in-house applications and other
data sources, had become self-territorial-
ized war machines that carried on as before
and, where possible, aligned the Univer-
sity’s corporate information from the new
ERP with their interests. Their purpose
was to resist and undermine the striped
patterns forming in the University rhizome.

War machine

Since the concepts involved in rhizomatics are unlikely to be that familiar, it was
thought important to provide some explanation of the main concepts and examples
(drawn from the Ivy University case) to illustrate them. However, it should be noted that
these concepts are tightly intertwined and have been pulled apart only for analytical pur-
poses. Still, the links are so close that some of them rely on each other for understanding.

Ivy is a large prestigious U.S. research-driven university governed by a provost and
vice president along with a board of directors. The administration is centrally controlled
but relatively decentralized in terms of the degree of autonomy experienced by academic
departments and research teams. As such, Ivy has historically struggled with duplication
and consistency of administrative activities done locally and then reported on centrally.
“A decision was made in 1996 to modernize all administrative information systems
through ERP software” (Wagner and Newell 2005a, p. 9).

This university rhizomic heterogeneity was constituted out of academic and non-
academic staff, buildings and resources, support staff, students and researchers, rules and
regulations, research and teaching staff and teams, administration at the central, faculty,
and departmental levels territorializing into a multiplicity of departmental plateaus,
colleges, schools, research centers, research projects, teams, and undergraduates and
graduates undergoing a myriad of programs. Collectively they constituted the rhizome
that was Ivy University. Through the center of Ivy University grows the extremely
powerful arboreal president, who is accompanied by an important academic provost
together with a vice president for Finance and Administration and their associated central
administrative infrastructure. The University itself is overseen by a “corporation” that
has a similar function to a traditional board of directors.

A detailed analysis of the introduction of the ERP into Ivy University is provided by
Scott and Wagner (2003) and Wagner and Newell (2004). The goal of introducing the
ERP was “the achievement of order...within the University around the applications
implementation and alignment of faculty and department.” The intent was to explore the
forms of social ordering needed to create a workable ERP.

In summer 1996, Ivy created an alliance with Vision Corporation to become
their “showcase customer”...in order to develop and implement flagship tech-
nology. Ivy wanted to implement an integrated financial infrastructure that
would unify its silos of administration.

There was a machination of arboreal territorialization.
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Wagner and Newell report that “the vendor’s desire to work with Ivy to convert its
government/public sector package into a higher education ‘solution’ was attractive to [vy
who wanted to be seen as an administrative leader of higher education institutions”
(Wagner and Newell 2005b, p. 450). The system vendor’s reason for working with Ivy
in this high profile university environment was to develop and thoroughly road test an
extension of their existing ERP application as a way into the United States, and poten-
tially global, university sector. A project manager was appointed at the project inception
and, in 1997, a technical director was hired to take control of the technical progress of
the Ivy project. The project itself was

formed and functional teams were created with cobusiness and -technical
leaders. The teams were comprised mostly of Ivy middle managers from central
administration whose permanent positions had been backfilled for the duration
of the project. Although an experienced ERP project manager had been hired,
the real authority lay with the teams who communicated directly with Ivy’s
newly appointed VP for finance and administration (Wagner and Newell 2006,
p. 46).

However, this centrally driven ERP initiative resulted in considerable resistance from
the University’s multiple departmental plateaus, including not only the departmental
administrators but also their staff and their in-house developed, or procured, administra-
tive information systems. The new ERP information technology was viewed as an
arboreal machination of control and incorporation, an attempt to bring the faculty and
departments under the control of the vice president. This managerial arborealization by
the budget director, acting on behalf of Ivy’ administration necessitated that the “day-to-
day leadership of the initiative was driven by the VP’s core group of middle managers,
the majority of whom were considered functional business experts with only a cursory
understanding of ERP technology” (Wagner and Scott 2001, p. 10).

The ERP was, from a rhizomic perspective, a panoptical device for attaining infor-
mational and organizational arborealization, part of the creation of a managerial com-
mand tree whose controlling roots, if allowed, would span the University rhizome. It
would, as Scott and Wagner report, encompass not only the technology but centralize
control over the departmental plateaus along with their faculty and support staff so that
they could be managed centrally (i.e., arboreally) by the administration within a corpor-
ate hierarchical tree formation. As the budget director, acting on behalf of the adminis-
tration’s interests, says,

mentality that we’ve had...for managing is primitive to say the best and it’s
very old-fashioned...the corporate world left it many years ago....Many
faculty...think of things fundamentally wrong...we want to move people
towards a management model where we’re going to ask [them] to put together
a time-phased business plan (Scott and Wagner 2003, p. 305).

This executive and managerial call for a business plan from each department was a
further machination for asserting the University administration’s corporate arboreal con-
trol over the rhizomic University plateau of departments out of which it had grown and
over which it sought dominion. The departmental business plans, their subsidiary status
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and intended integration within the University executive’s overall business plan were a
further attempt at the arborealization of the University departments. In a similar way, the
attempted implementation of the ERP was a machination of arboreal territorialization
directed by a paternalistic vice president toward achieving control over all the depart-
ments and their research budgets that had been territorialized locally within the depart-
ments through a principle of mutuality to form the wider rhizome that was Ivy University.

The intended role for the ERP actor was being created by the supplier on behalf of
the vice president. It was one of controlling or even replacing departmental IS, territoria-
lizing them and the departments within and through an ERP that was arboreally linked
directly to the executive. The process was one in which ERP information resonated with
Deleuze and Guattari’s (2004) view of computerized IS being a manifestation of the
arboreal command tree. The ERP being implemented here was a machination by the
executive of departmental arboreal territorialization with little reciprocity.

However, by 1998, the project was in crisis. There was considerable resistance to
it from the departments and their administrators and the vice president challenged Vision
on this matter. A new ERP module specifically for the university market was being de-
veloped to address this issue at the end of 1998. It was intended to be a means, by the
executive, of territorialization, subsuming local departmental control over research pro-
ject financial information and management, the applications on which they ran, and its
data. The move by the executive to territorialize and control research budgets was a
means of arboreally centralizing control over them by the administrative trunk of Ivy.
This entailed the ERP provider, who had never encountered such academic environments
before, in developing new modules to meet the requirements of what until now had been
an untapped market. It was this opportunity that attracted them to the Ivy project in the
first place. The project afforded the company with an opportunity to develop and road
test modifications within the academic market to their existing ERP product and services.
The core of this was to develop a new module for their ERP specifically to meet the
needs of the university market.

The ERP (see Figure 3) went live and, by July 1999, it was collating and delivering
data to the departments. However, it was not successful at being a machination of
arboreal territorialization. The data it collected and collated, while timely and available,
was not of the categories and qualities that were meaningful to the departments and their
administrators under the new conditions within Ivy. The ERP had, therefore, failed to
become part of Ivy’s departments. As a machination of arborealization it was a failure.
The departments, in the summer of 1999, revolted at what they saw as an attempted
arboreal territorialization of them and their information by the arboreal executive.

In this legacy environment, a great deal of power remained within departmental
units whose administrators used shadow systems to help them translate between
academic/programmatic needs and institutional reporting requirements, where-
as in the ERP-enabled environment these administrators were required to work
within a system designed to meet central administrative needs. What was pre-
viously arelatively straightforward accounting system was made complex, non-
intuitive and difficult from a departmental perspective. This lead to a prominent
controversy at Ivy that nearly stalled the use of the ERP by the academic
constituency because they felt their needs were not considered in its design
(Wagner and Newell, 2005a, pp. 22-23).
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Spring/Summer 00
July 1999 Project team works
) Revised deadline unsuccessfully to
Spring 1998 skeleton ERP delivered gain buy-in for TPB
Summer 1996 Ivy in crisis . Summer 1999
Ivy partners with VP takes message to Vision Faculty and departmental
Vision Alternative in-house development begins administrators revolt
2003
Buy-in
Nlcol\lember 19?6 ' Winter 1999 achieved
Hiring of technical director ERP concessions made
October 1998 Legacy system turned on
Oc!'oberl1996 Expected big bang implementation Bolt-on created
Project kickoff s " /
Vision still developing one module
and redesigning the other
y v
Epicenter of Ivy-Vision Contentious Episode Epicenter of Administrative-Academic Contentious Episode

Figure 3. Timeline of Ivy ERP Project Highlighting Contentious Episodes (after
Wagner and Newell 2005b)

As this attempt at arborealization, by trying to bring the departments and their IS into
the executives arboreal plan, was thwarted concessions were made and the new module
was never fully finalized or implemented. The departments and their local administrators
resisted the vice president’s machination of arborealization through the ERP. This was
intended to be achieved by imprinting a hierarchical arboreal model into the ERP and
onto the departmental plateaus formed within the wider University rhizome, over which
the central administration would, via the ERP, have dominion. Instead, the departmental
plateaus retained the territorialization of their own IS for themselves. In doing so, they
maintained their own autonomy, as plateaus, within the wider rhizome of the University’s
collegiate plateau. The ERP providers, in 1999, failed to develop fully a university “bolt-
on” module that would have overtly territorialized the various departmental plateaus’
own IS into the central administration’s ERP. This in turn afforded them with a means
of managing the departments’ operations, finances, and personnel related to research
grants and projects by the central, arboreal, administration.

The department administrators went about reterritorializing the data the ERP cap-
tured and collated and used it for themselves. They then reconfigured it and used it to
resist the attempted arboreal territorialization of the departmental plateaus by the execu-
tive. As Scott and Wagner reported from Spring/Summer 2000,

The “bolt on” remained unused by administrators who conscripted actors from
their past and present (e.g., legacy reports, spreadsheet tools, faculty advocates)
in order to create an alternative to the ERP system. In this way they were trying
to actively redefine the future of Ivy’s administrative environment. Resourceful
administrators exported data from the bolt-on and imported it into Microsoft
Excel enabling them to recreate silos of activity, answer faculty questions about
funding availability, and maintain their academic temporal zones. These local
shadow systems were shared among academic departments and resulted in the
mobilization of a grassroots network that fused Ivy’s historical working rhythms
with ERP generated data (Scott and Wagner 2003, p. 306).
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In rhizomatic terms they reterritorialized informational actors from a myriad of sources
to enable them to persist and function as a plateau within the wider Ivy rhizome.

The corporate executive suboptimal roll-out of the ERP reports “was complicated
by user resistance to the grants and contracts module design. The academic constituen-
cies who had expectations of an improved working environment were unable to complete
crucial administrative tasks” (Wagner and Newell 2006, p. 46). Faculty members
demanded changes in the ERP’s design as well. Once implemented it was intended that
the ERP application would either effectively replicate the existing arboreal organization
and/or force the organization to replicate the arboreal structures inscribed in the ERP, or
both. Information would flow from the departments up the arboreal ERP and instructions
and corporate information from the executive would flow down it to the departments.
The ERP and its developer betrayed the intentions of the executive.

Rhizomatically, the departmental administrators, in league with their in-house appli-
cations and other data sources, had become self-territorialized war machines that carried
on as before and where possible aligned the University’s corporate information from the
new ERP with their interests. Their purpose was to resist and undermine the striped
patterns forming in the University rhizome and its departmental plateaus as result of the
arboreal ambitions of the executive and its vice president. The local administrators and
their departmental plateaus had, by 2002, turned the tables on the executive’s arboreal
ERP. The administrators territorialized the ERP academic module for themselves. The
departments also territorialized and used the data the ERP produced, not for what was
intended by the executive, but for their own purposes, and integrated it with the data from
their own information systems and sources and carried on independently. In this sense
there was, by 2003, some buy in but it was on these departmental administrators’ own
terms. The executive, it appears, had put themselves “up a tree” with the ERP. It could
be said the executive was mistaken in introducing the ERP into the University plateau in
the first place.

When buy-in to the ERP was eventually achieved (2003), it was on the terms of the
departmental administrative plateaus rather than in response to demands of the arboreal
central executive; as Wagner and Newell report, “While it was possible for the project
team to move forward during implementation by using hierarchical power to impose a
particular decision, this did not lead to a successful ERP system in-use (2005a, p. 23).
As a machination of arborealization by the executive of the departmental plateaus of the
Ivy University’s rhizome, the ERP failed. Rhizomatically what was happening in Ivy
between the centered departmental plateaus and their nomadic administrator/local data
systems and the arboreal University executive and its ERP was, as Deleuze and Guattari
succinctly capture was an attempt at the

arborification of multiplicities....[which] occurs when the stems form segments
that striate space in all directions, rendering it comparable, divisible, homo-
geneous...conversely, and without symmetry, the stems of the Rhizome are
always taking leave of the trees, the masses and flows are constantly escaping. ..
a whole smoothing of space, which in turn reacts back upon striated space
(1988, p. 557).

By using their own data sources to initially react to and resist central arborealization and
then demanding on their own terms, and not the executive’s, a new ERP departmental
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administration module was developed to support what the administrators did in their
departmental plateaus, allowing the departmental administrators to territorialize the ERP
on their own terms. Buy-in, by the administrative war machines, was achieved in 2003,
but this was at a price of it being on the departmental terms and not those of the vice
president and the centralized administration.

The overall result was that the vice president moved to another university with a few
of his core team remaining as full-time project employees. The vice president saw the
ERP become a naturalized object, part of the furniture (i.e., territorialized). But, it is
argued here, only as part of an idiosyncratic community that was the University rhizome
and its departmental plateaus. In rhizomatic terms the ERP had been deterritorialized
from the executive and reterritorialized into the various plateaus of the self-territorializing
departments, for their own use, rather than the executive’s. Only in this way was there
departmental adoption. The University had once again reasserted its rhizomic nature.
It had resisted the arboreal territorialize of the power alliance of the executive and the
ERP and restored itself to its true character as a self sustaining plurality punctuated by
an arboreal administration. In Deleuze and Guattari’s terms, it became a multidepart-
mental, self-territorializing series of plateau, a rhizomatic body without organs: “The
body without organs is not a dead body, but a living body all the more alive and teeming
once it has blown apart the organism and its organization....Lice hopping on the beach.
Skin colonies....The full body without organs is a body populated by multiplicities”
(2004, p. 34) and, it might be said here, informated too.

Rhizomatics has been deployed here as an extended metaphor to provide interpretive
insight into the Ivy narrative. In so doing, the paper has tested out rhizomatics as an
interpretive framework for appreciating the nature and complexities of information
systems. It also challenges Deleuze and Guattari’s opinion that information systems and
associated technologies can only be arboreal and centralist in nature.

The next section examines the set of principles that underpin rhizomatics. It
explores the utility of these rhizomatic principles in providing a further interpretive, and
more structured, tool with which to explore instances of real world informatics cases, in
this instance, of Ivy.

3.2 Interpreting Rhizomatic Principles in the
Context of Information Systems

Rhizomatic has been used, until this juncture, as an extended metaphor with which
to interpretively explore and enrich the narrative of the Ivy University. Deleuze and
Guattari, however, also set down a series of rhizomatic principles, essentially, properties
of the rhizome. These principles can generate a series of rthizomatic questions with the
potential to explore further about Ivy and its complex relationship with IS. We will
considering each rhizomatic principle in turn.

3.2.1 Principles 1 and 2: Connection and Heterogeneity

Connectivity is seen as “the capacity to aggregate by making connections at any
point on and within itself”’; heterogeneity is seen as “the capacity to connect anything
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with anything other, the linking of unlike elements” (http://capitalismandschizophrenia.
org/index.php/Rhizome).

Can IS be seen as network heterogeneities, integrations of humans and nonhumans
and as a result rhizomic in nature? In the Ivy case, the technological IS was imple-
mented as an attempt by the executive at arborealization, to territorialize the departmental
plateaus in line with their corporate interests. However the wider Ivy rhizome, with its
heterogeneity of human and nonhuman actors, their connections, and self installed in-
house IS, resisted this to the point where they reasserted their autonomy.

Can, IS alternatively be viewed as a machination of territorialization, linking other
human and nonhuman constituents across the rhizome? The executive and the intro-
duction of the ERP was a corporate machination of territorialization. The arboreal roots
of an executive sought to bring central corporate governance to the rhizomic Ivy Univer-
sity. Buy-in to the ERP application only occurred when there was localization and
departmental territorialization of the IS across the University, a suboptimal use of the
new ERP.

3.2.2 Principle 3: Multiplicity

Multiplicity consists of “multiple singularities synthesized into a ‘whole’ by relations
of exteriority” (http://capitalismandschizophrenia.org/index.php/Rhizome).

What are the ramifications of the rhizomic concept of multiplicity and heterogeneity
for the development and creation of IS and the many forms they take? From the case of
Ivy, it can be seen that the ramifications of the rhizomic concept of multiplicity and
heterogeneity were ignored initially by the corporate executive and this was replicated
within the arboreal nature of the ERP they procured and its suppliers provided. The
multiplicity concept may be ignored in command/control tree corporate environments,
where data flows up and down its trunk. However in contexts such as Ivy, where there
are multiple stakeholders, individuals, groups, and organizations forming self-organizing
plateaus, with localized power, multiplicity has to be included both when designing the
technology and implementing the system. An ERP has an arboreal image inscribed in
it, while the administrators and the IS of Ivy’s multiple departments were localized terri-
torializations. It was only when localized modules and functionality, which could accom-
modate to the multiplicity of departmental plateaus, and the ERP became more rhizomic
and less arboreal that it was finally adopted.

3.2.3 Principle 4: Asignifying Rupture

Asignifying rupture refers to “not becoming any less of a Rhizome when being
severely ruptured. Itis the ability to allow a system to function and even flourish despite
local ‘breakdowns,’ thanks to deterritorialising and reterritorialising processes” (http://
capitalismandschizophrenia.org/index.php/Rhizome).

Do human social and/or informated socio-technical systems exhibit rhizomic
asignifying properties? In the case of Ivy, the introduction of the corporate ERP was an
attempt to arboreally punctuate and control the Ivy University rhizome from the center.
The aim of the executive’s introduction of the ERP was to prevent Ivy University depart-
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mental plateaus from territorializing the research funding and operational resources so
as to control them. However, the departments and their administrators simply drew on
their own localized shadow accounting systems to circumvent the arboreal ambitions of
the executive. The University rhizome, wherever there was an attempt by the executive
to punctuate it, reasserted itself and fought on.

3.2.4 Principles 5 and 6: Cartography and Decalcomania

Cartography can be described as “the method of mapping for orientation from any
point of entry within a ‘whole,’ rather than by the method of tracing that re-presents an
a priori path, base structure or genetic axis”; decalcomania forms “through continuous
negotiation with its context, constantly adapting by experimentation, thus performing a
non-symmetrical active resistance against rigid organization and restriction” (http://
capitalismandschizophrenia.org/index.php/Rhizome).

Can information technologies/systems and their human partners be considered as
nomads capable of creating informational pathways traversing across the wider socio-
technical rhizome? The administrators of the local departmental plateaus, along with
their accounting shadow systems, clearly found ways of nomadically traversing Ivy’s
rhizome. This they did this to territorialize the information (from a range of sources) to
maintain their independence. In addition, the departmental plateaus could manage their
fiscal resources, while resisting the attempt of the centre to arborialize them. This was
achieved without the ERP system’s attempted arboreal territorialization. They became
war machines convened out of the Ivy rhizome to challenge the legitimacy of the arboreal
executive to arboreally territorialize them.

Can IS design, development or procurement, and implementation into the social or
organisational rhizome be viewed as instances of cartography and decalcomania? The
introduction of the ERP into Ivy University can be seen as attempted decalcomania. It
was one of taking the arboreal image of the organization, which was cartographically
inscribed in the ERP during its implementation processes, and imprinting it onto Ivy
University and its departmental plateaus. Unfortunately, the arboreal cartography built
into the ERP application, and even its special bolt on for Universities, did not map onto
the Ivy rhizomatic network. As a process of decalcomania, of inscribing the arboreal
image of the organization built into the ERP onto Ivy University, it failed. Some attempts
at cartographical adjustment, in the form of the bolt-on module, did provide better results.
However, the individual departmental administrators had far better maps with which to
traverse the Ivy rhizome and create pathways in it to access the information they needed
to circumvent and subvert central executive’s attempt at an arboreal take-over of the
whole rhizome.

4 CONCLUSION

In these explorations of rhizomatic informatics it has been posited that the work of
Deleuze and Guattari has the potential to be an interpretive framework for the under-
standing of the nature of information systems and its associated practices as they occur
in the real world. The concept of the rhizome and its arboreal foe, it is argued, provides
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a means not only of conceptualizing IS within social and organizational settings but
offers a set of questioning principles on which the concept of a rhizomatic informatics
may be based and IS case studies interpreted.

In juxtaposing the totalizing notion of the arboreal power tree to that of the hetero-
geneity of the ehizome, with its multiplicity of plateaus and trajectories, rhizomatics
offers an image of information systems that are not solely linked to corporate needs.
Rather, as argued and illustrated here through the Ivy University case, it constitutes a
potential with which to underpin a more open and accessible form of IS interpretive
research and participatory practices, under the ubiquitous concept of rhizomatic infor-
matics. Specifically, the organic nature of some IS lend themselves to be seen as
rhizomatic in nature (e.g., the Internet). In addition, the dynamic element inherent in the
theory can also be key in understanding the developments in specific IS—not just where
the IS starts, and what intentions are instantiated during the design and development, but
how it develops through use over time and what trajectory is seen (cf. the technology-in-
practice concept, Orlikowski 2000).

Looking at the specific issues raised by the rhizomatic principles, we can say

» IS can be seen as rhizomatic in nature (i.e., as network heterogeneities, integrating
humans and nonhumans).

* IS canalso be viewed as a machination of territorialization, linking other human and
nonhuman constituents across the rhizome.

*  Multiplicity has to be included both when designing the technology and imple-
menting the system, or the rhizomatic properties of the organization may work
against the effectiveness of the IS.

*  Human social and informated socio-technical systems do exhibit rhizomatic asigni-
fying properties, in that they are endlessly flexible and often able to reassert them-
selves in the face of attack and disruption.

* Information systems and technologies and their human partners can be considered
as nomads capable of creating informational pathways traversing across the wider
socio-technical rhizome. Again, this needs to be considered during design and
development.

» IS design, development or procurement, and implementation into the organizational
rhizome can be viewed as instances of cartography and decalcomania. If the new
or revised information system is seen as attacking the existing rhizomatic stability
(shaky at best anyway), then the war machine swings into operation and the guerilla
resistance might begin. The implications for change management are significant,
with sufficient time and energy needing to be allocated to this process.

These ideas also question Deleuze and Guattari’s own view of computerized infor-
mation systems as characterized as being purely instruments of corporate arboreal
control. Rather, information technologies and data sources can be territorialized equally
into, and become a constituent within, the Rhizome and the plateaus that emerge from it.

The rhizomatic principles of Deleuze and Guattari have been used here in two ways.
First, they have been used as an extended metaphor, a way to enrich the case narrative
of Ivy University and its ERP implementation. Second, the formal principles of rhizom-
atics and the questions they pose for and reveal about the nature of information systems
have also been explored, through their application to the Ivy case study. Both suggest
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that rhizomatics offers an interpretive framework for the understanding of the nature and
complexities of information-rich real-world contexts and a means of informing practice.
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