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Foreword

IFIP 8.7 is an official Working Group of Technical Committee 8 of the International
Federation for Information Processing (IFIP), an international organization head-
quartered in Vienna, Austria. TC 8.0 is chaired by Professor Bernard Glasson (Aus-
tralia). The purpose of Working Groups is to promote and conduct research in a spe-
cialized area, and to organize such conferences, meetings, workshops and publications
as required in order to accomplish this purpose. Complete information on IFIP and its
vast array of activities can be found at http://www.ifip.or.at/ There are a total of 13

Technical Committees, with TC 8 focused on Information Systems.

Historical Background of Informatics in Multinational Enterprises

The vast business enterprises, which we see today, are the product of decades of evo-
lution in a long line reaching back to foundations in pre-Industrial Europe. Even be-
fore steel and mining had made such a tremendous impact on society, trading firms
from Venice, Genoa, Antwerp, Amsterdam, Castille, and England were plying the
seas, putting in place the earliest trade routes and systems of interconnection which in
many cases still exist today. The expanding routes of international trade found in the
Aegean and Mediterranean were echoed in the North by the Hanseatic League which
worked at integrating supplies of timber, fish, pelts, and other items of trade from
Russia to England through Scandinavia and Northern Germany.

The emergence of the nation state during the breakdown of the Austro-Hungarian em-
pire and the great war which shattered the Golden Age of Europe which had lasted for
almost 100 years since the Treaty of Vienna further reinforced the individuality of
international business enterprises. The inter-war period produced the highest tariffs to
international trade ever experienced, and this forced firms to operate separate
autonomous units in different countries because it was impossible to conduct trade
across borders as they had done in the past. Governments organized monopolies and



oligopolies in response to market uncertainty and the need to focus complex and large
accumulations of human and physical capital. Management of the international firm
started to separate from ownership in some cases as the scale and scope of operations
continued to grow. Development of telegraph and telephone, supplementing the
revolutionary impact of canals and particularly railroads, further enhanced the capa-
bilities of large enterprises to accelerate the flows of in formation necessary to make
accurate decisions and plan operations.

The multinational corporation in its present form is greatly a product of the post
World War II environment which started off with a giant wave of U.S. foreign direct
investment in war-torn Europe fueled by a dollar shortage and the Marshall Plan.
Shattered and humbled, many of the giant German and Japanese firms were cut up
into pieces. British and Dutch firms had many of their still-surviving connections
overseas attacked within a few years as the anti-colonialization movement got under-
way.

At the beginning of the computer age, in the 1960s, the international business enter-
prise was a giant multi-functional, multi-unit and even multi-industrial structure run in
a decentralized fashion with a multi-division management organization at the core of
operations. This type of complex organization, supplemented today by computer-to-
computer communications, operates on a scale and scope never seen before. Not only
do international business enterprises operate in virtually every corner of the world,
producing most of the world's goods and services, and controlling more than 75% of
international trade, they also cooperate with each other in a variety of forms including
joint ventures and other contractual arrangements.

Summarizing Chandler's argument, we see the simple subdivided single-unit enter-
prise evolved as more complex technology was introduced into manufacturing.
Transportation companies tended to use the multi-unit configuration. Multi-unit multi-
functional enterprises with a centralized functionally departmentalized structure were
used by the early integrated manufacturing companies. In the 20th century, the very
large corporations have been using the multi-unit, multi-functional, multi-industrial
structures with a decentralized multi-division structure for operational control. This
has been extended to the multinational enterprise in which an international group han-
dles different geographical areas or products.

These giant structures change so rapidly, they might be thought of as being organic
organisms, with flows of information through computer communications net works
serving as a nervous system. Constantly shifting patterns of industrial alliances, of
mergers, acquisitions, and divestitures, of accelerating product lifecycles driven by
technological developments, as well as opening up of new markets as different nation



states change their economic orientations guarantees an essential in stability in inter-
national business, setting the stage for application of information technology.

In order to support these organizational structures in the multinational corporation,
most firms rely on an inter-linked network of mainframe computers radiating out from
headquarters, with smaller mid-sized systems in regional offices and data centers,
followed by minicomputers in smaller subsidiary locations. Large firms have several
hundred data centers and operate in more than 100 countries. A few large data centers,
called "super centers" are supported in the field by many smaller "feeder" centers. In a
rough approximation of the Weberian hierarchy, computer technology is linked to-
gether across international borders to serve as the communication and control system
of the enterprise.

Although it is generally a difficult statistical matter to measure and map the scope and
geographic distribution of the physical infrastructure of a multinational computer
communication system, this gives one only a partial view of information events. Only
by understanding functional applications does a complete picture emerge.

Within this complex physical infrastructure of mainframes, mid-sized machines,
minicomputers, terminals and workstations, the multinational enterprise must carry
out its functional operations. The different nature of functional elements dictates dif-
ferent solutions for distribution of applications.

In the diversified industrial enterprise, we find a series of almost separate businesses,
usually quite large, set up as "divisions" of the corporation. Each of these businesses
contain separate functional offices, including accounting, purchasing, production,
sales, research & development and traffic. If necessary a division can be sold off "di-
vested" as a stand-alone business. If they are purchased by another enterprise, they
will still not change much in their internal structure under the new regime. Depending
on the size of the business, most of the data processing can be handled by "traditional"
mainframe-centered processing with variations for functional areas, e.g. R&D de-
partments are usually heavy users of engineering workstations and departmental mini-
computers; sales departments use transactions systems; production often uses a dis-
tributed minicomputer network; accounting and purchasing uses a "production" ma-
chine, usually a traditional mainframe setup for bookkeeping. This is repeated
throughout the different divisions of the enterprise, with little inter-divisional func-
tional communication.

Towering above the divisions is the general headquarters office in which an executive
committee sits over a vice-presidential advisory staff covering functions such as legal,
personnel, purchasing, advertising, public relations, engineering, development, traffic,



real estate, and other services. One important element of complexity arises from the
need for many of these vice presidential staffs to coordinate with counterparts in the
divisions, including overseas operations. This vertical flow of in formation has re-
cently benefited from use of electronic mail and video teleconferencing. In addition,
the executive committee controls the all-important financial staff, divided into comp-
troller (accounting, billing and receiving, and cost analysis) and treasury (securities,
taxes, auditing, benefits, statistics) functions. The financial staff is always a major
data processing site, sometimes the most complex and important. In order to get con-
solidated figures, it must receive a constant flow of complex financial information
from each of the divisions. In most cases, this information is summary in nature, i.e.
only a small subset of divisional information is needed (quarterly sales figures,
monthly payroll costs, etc.). Nevertheless, this transmission of information can be
problematical.

In the multinational enterprise, these different divisions can be clustered together into
product groups, thus adding another layer of reporting up to the financial staff. As
new businesses are purchased, developed, or divested, there is a need to constantly
modify the data processing system. Newly acquired firms must be brought into the
reporting system, even if their computer systems are completely different. This can
prove to be a formidable problem as it is discovered that the different accounting and
record-keeping practices in different parts of the world prove unexpectedly resistant
to "homogenization". These discontinuities in the information fabric make it difficult
to achieve economies of scale in data processing, regard less of advances in machine
capabilities.

The emergence of alternatives to the wholly-owned subsidiary in the form of joint
ventures and other contractual arrangements further complicates the challenge of
multinational data processing. It is possible a product division might have two or even
more "parents" to whom data and information must be reported. Obviously, if the par-
ents, usually of different nationalities, have different systems, complexity is further
multiplied.

In the midst of this constant turmoil, technology itself is introducing new elements
into the equation.

Scope of Research

Based on these developments, IFIP 8.7 has defined a wide range of research address-
ing various aspects of the multinational enterprise and its information systems. These
include:



- Data processing, computer systems, telecommunications systems, multimedia
and virtual space (teleconferencing) systems, and all other utilization of micro-
electronic technologies in international business enterprises.

- Strategy, tactics, competitive actions, management decision-making, organiza-
tional structure, and other classical business views of the international business
enterprise within the context of its information system in the broadest sense.

- Methods of analysis, mapping, comparison, measuring, and engineering of in-
ternational information systems.

- Management issues, management strategies, operational considerations, in-
cluding systems development, and economics of information processing within
the international business enterprise.

- The discovery, cataloging, verification and analysis of new emerging forms of
industrial enterprise, including the network form of organization, operating at
the international level.

- The historical development of international information systems.

- Challenges of implementation and strategic impact of enterprise systems.

Previous meetings

The earliest meeting of 8.7 was in January of 1997 at the HICSS meeting. At that
time, we reviewed various organizational issues, and made arrangements for future
collaboration. Professor Bill Chismar (Hawaii) agreed to manage an annual informal
workshop for the Working Group each year in cooperation with HICSS. So far, this
arrangement has been fruitful, offering an informal setting to network, and review re-
search issues.

Our first conference was organized by Professor Erran Carmel (Israel) at American
University in Washington DC October 12-13, 1997. ‘A view from the Netplex: Global
Information Systems in a Networked World’ proved to be a great success, judging
from the quality of papers in the proceedings. Professor Carmel and his team were
especially diligent in mastering the many organizational details and overcoming many
obstacles. We were pleased to have the participation of Peter Hagstrom (Sweden),
Prashant Palvia (India), and Ephraim McLean (USA) as leading participants.
Marianne Broadbent presented a paper derived from the research done for her new
book with Peter Weill The New Infrastructure. In addition to the proceedings, selected
papers are being published in the prestigious New Horizons in International Business
edited by Peter Buckley (Leeds), and published by Edward Elgar, the world’s premier
publisher of scholarly volumes in international business.

IFIP 8.7 also held a pre-ICIS workshop in 1997, held in Atlanta. Organized by Sirkka
Jarvenpaa (Finland), this meeting was widely attended by many participants. Bill
Chismar (Hawai’i) also organized another research interchange meeting in January



1998 in conjunction with the Hawaii International Conference on System Sciences.
IFIP 8.7 was also represented at the 1998 World Computer Conference held by IFIP
in August and September in Vienna and Budapest. This activity was organized by
Hans Lehman (Austria).

The Current Helsinki Working Conference

These proceedings contain the papers of the IFIP 8.7 pre-ICIS Working Conference
1998, held in Helsinki December 13. 1998. The papers have been selected through a
careful double-blind review to cover a wide variety of issues in the field of informa-
tion technology in multinational enterprises.

While discussing all the accepted contributions we found out that they cover even a
wider variety than we originally expexted. In our program construction we have come
to the following taxonomy of session:

- Infrastructure

- Methods and Solutions

- Policies

- Marketing

This division has been done according to the best of our knowledge and feeling. At
the beginning of each session there is also a keynote presentation by a distinguished
spokesperson in the field. We have included also the presentation abstracts of these
internationally acknowledged scholar and experts at the beginning of these proceed-
ings.

Now to the contents of these prodeedings
Keynote addresses:

Claudio Ciborra starts the day and the infrastructure session with his keynote presen-
tation discussing empirical studies on infrastructure deployment in multinational en-
terprises. He suggests that the “one best way” theories suggest too easy solutions.
Therefore he turns econmic theories of the firm to reveal better candidates to explain
the empirical evidence.

In the second session, Janice Burn discusses virtual organisations and the implications
for global research. She suggests that the basic concepts of global information man-
agement are so poorly understood there are likely to be far more global failures than
virtual realities. In her keynote presentation, she attempts to redress some of these im-
balances by providing some clear definitions of virtual organisations and different
models of virtuality, which can exist within the electronic market. She states further



proposes a research agenda for the 21* Century which places far greater emphasis on
qualitative rather than quantitative studies.

Sharm Manwani starts the fourth session with his keynote address discussing the de-
velopment of information technology (IT) strategy and projects within blue chip mul-
tinational consumer product companies. He suggest that the national or societal cul-
ture of the subsidiary is a factor in its information systems acceptance as is the or-
ganisation culture. He also forwards the idea of taking the customer orientation in the
marketing strategy of a multinational household production company.

Prashant Palvia ends the day with his two-part keynote presentation. In the first part,
he reviews a stream of research related to the global IT environment. Specifically, he
discusses key IS management issue studies conducted by the author in various coun-
tries. The second part of the presentation briefly describes several resources available
to the global IT researcher.

The papers in the Sessions:

The infrastructure session involves four papers. Antonio Cordella and Kai Simon pre-
sent their case study at Astra Hissle. Feng Li and Howard Williams discuss emer-
gence of the electronic space and the consequent co-existence of ‘two spaces’ (i.e. the
electronic space and the physical space). Veikko Hyytidinen discusses critical ssues in
multinational IS outsourcing. Jaak Jurison discusses the changing nature of global IT
infrastructure

There are five papers in the second session, “Methods and Solutions”. Mikko Ruoho-
nen brings the activity theory view into multinational IS planning. Pasi Tyrvéinen and
Tero Pidivirinta analyze document genres to organize the chaos of documents in the
IT integration of newly established cross-national organizations. Ake Gronlund pre-
sents his study of professional telematic service publishing in nine cities in eight
countries. Sten Lorentzon compares communication flows in the auto industry within
the time space of five years. Julie Travis and John Venable set the guidelines for sup-
porting knowledge management and organisational learning in multinational corpora-
tions

The third session is called “Policies”. It involves four papers. Arjen Wassenaar builds
a research agenda by framing existing literature about IS implementation from a
managerial point of view. Omar A. El Sawy, Sanjay Gosain and Arvind Malhotra pre-
sent a holistic methodology for analyzing reconfiguration of IT-enabled global value



chains. Deborah Bunker discusses philosophical foundations of tool development
context, associated skills and the global technical transfer process. Reima Suomi and

Matti Wiberg discuss political decision making in an international environ-
ment with a case of the Finnish Parliament and the European Union. Edward Mozley
Roche presents three models of information systems for the analysis of information
technology and the multinational enterprise.

The fourth session of four papers, we call “Marketing”. Nanda K. Wiswanathan and
James B. Pick discuss IT and an exploratory branding strategy through nine case
studies in Mexico. Ray Hackney and Ashok Ranchhod relate some empirical obser-
vations on the impact of information systems and technology (IS/IT) to the context of
global marketing.

Malin Briannback and Petteri Nieminen explore the relevance of relationship market-
ing theory for product packaging of IT services. Jussi Puhakainen and Malin
Briannback explore Business-to-Business electronic commerce possibilities and
problems facing companies entering the electronic age. For the solution they suggest a
multilevel Web-strategy for a SME to be noticed worlwide.
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TOWARDS A CONTINGENCY VIEW
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KNOWLEDGE:

AN EXPLORATORY STUDY
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Abstract

IT infrastructures coupled with BPR initiatives have the potential of supporting and
enabling new organizational forms and help firms face the challenges of globalization.
The management literature gives prescriptions of how to set up, implement and use in-
frastructures to reach a new IT capability, diminish transaction costs and obtain com-
petitive advantage. However, the scant empirical basis of such literature goes hand in
hand with the lack of a theory linking the deployment of infrastructure to the nature of
the business and the industry. This study of the deployment and use of infrastructures in
six large multinationals sets the ground for a contingency approach to the whole issue.



The different implementation processes and applications reported by the case studies
suggest that there is much more variety than the "one best way" recommended by the
literature. The economic theories of standards and of the firm as a repository of knowl-
edge are good candidates to explain qualitatively the empirical evidence.

1. INTRODUCTION

Managing an infrastructure to deliver effective information technology (IT) capability
means today dealing with problems such as: aligning strategy with IT architecture and
key business processes (Henderson et al., 1996); universal use and access to IT re-
sources; standardization; interoperability of systems and applications through protocols
and gateways; flexibility, resilience and security. Ideally, infrastructure reconciles local
variety and proliferation of applications and usages with centralized planning and con-
trol over IT resources and business processes (Weill and Broadbent,1998; Hanseth,
1996).

However, the more one looks at how large corporations are setting up and deploying IT
infrastructures, often in connection with BPR projects (Broadbent, Weill, and St. Clair,
1995), the more the picture emerging is fuzzy: strategic alignment does not fully explain
the dynamics of implementation (Sauer and Burn, 1997; Ciborra, 1997), and power
games prevail over efficiency considerations (Knights, Noble and Willmott, 1997). At
the limit, infrastructures seem to "drift" (Ciborra, 1996), or being created by planning as
well as by improvisation (Orlikowski, 1996).

To appreciate the dynamics of corporate infrastructures, an exploratory study has been
carried out in six multinationals: IBM, Hoffmann-La Roche, (Roche) Astra, SKF, Sta-
toil and Norsk Hydro (see also (Hanseth and Braa, 1998)). The deployment and use of
infrastructure has been followed up in a variety of corporate functions: Marketing; Pro-
duction; R & D etc., focusing on the relationships between headquarters and affiliates.
A number of technologies and relevant business processes have been analysed, ranging
from Lotus Notes platforms to office automation suites, SAP, Internet and Intranet, to
dedicated systems, standards and protocols.

The data collected seems to confirm the initial awareness: infrastructures "in action"
differ from the neat icons provided by the management literature. For example, they
cannot be classified in just three types, (utility; dependence; enabling (Weill, Broadbent
and St. Clair, 1996)) for they drift from one use mode to another with no apparent logic.
The implementation process is far from being straightforward, but is punctuated by op-
portunistic moves and power games (Murray, Willmott, 1997). A theory able to predict
success or failure of an infrastructure project is still missing. While IT infrastructure
capabilities do vary according to industry (Broadbent, et al., 1996), emerging applica-
tions such as Lotus Notes or SAP are being adopted across all industries. This tends to
blur the evidence of a difference. If infrastructure varies with the intensity of "business
unit synergy", still there can be radically different ways of achieving such a synergy.
(e.g. by interlocking processes through BPR, or providing a common business template
through Web sites) Since the planning process is so punctuated by surprises, chance and
opportunistic adjustments, in no one of the cases a correlation could be established be-



tween emphasis on strategic intent, management backing and infrastructure deployment.
In one case, Roche, just the opposite has occurred: only by "releasing" management
control a new infrastructure could emerge.

This paper attempts at linking the empirical study of infrastructure in situ with eco-
nomic theory. Two streams of economic thinking are utilized: the economics of infra-
structures, in particular standards (Grindley, 1995), and the theory of the firm empha-
sizing its knowledge processing properties (Nelson and Winter, 1982). These theories
are harnessed to understand what happens to corporate infrastructures in practice: their
development, use, impacts and success.(i.e. widespread and self-sustaining use) The
nature of the knowledge processes during implementation and in the business appears to
be an important factor to explain the variety of outcomes in the cases.

2. ECONOMIC PERSPECTIVES

Two relevant aspects of the life of an infrastructure, i.e. its deployment and the tasks to
which it is applied, can be analysed by tapping into the economic theories of standards,
firms and industry infrastructures.

2.1 The implementation process

Schematically, a typical management agenda concerning corporate infrastructure entails
the following:

* Analysis of the firm's strategic context to elicit the key business drivers;

* A joint consideration for the need to improve or transform existing business pro c-
esses and the technical infrastructure;

* Formulation and implementation of BPR and technical change plans;

* Envisioning changes in roles, responsibilities, incentives, skills, organizational
structures required by BPR and infrastructure reforms (Broadbent and Weill,
1997).

One should be wary of this "one best way" kind of agenda, since it hides a number of
dilemmas, such as: Is it better to build a flexible infrastructure that enables a wide range
of unplanned business redesign options, or a highly consistent (i.e. aligned) infrastruc-
ture with the current strategic intent? Is there a trade-off between alignment and flexi-
bility? Extensive studies of top managers' opinions do not lead to any clear-cut conclu-
sion (Duncan, 1995).

While the management agendas tend to be precise in guiding the formulation of an in-
frastructure plan, they do not give any special advice on implementation and adaptation.
They only provide words of caution (Luftman, 1996; Broadbent and Weill, 1997), but
these do not suffice to translate a sound plan into its production (Argyris and Schoen,
1996).



Economics of standards and network infrastructures (Hanseth, 1996; Hanseth, Mon-
teiro, and Hatling, 1996), can overcome the sometimes narrow "information engineering
mindset" that lures in the managerial discourses about infrastructure. Consider issues,
such as the trade off between universal service type of delivery vs. a customized serv-
ice; how to reach a critical mass of infrastructure users? Who should benefit or pay for
the positive and/or negative externalities generated by infrastructure use?

A balanced answer to such questions is a key factor for the take off and long term de-
velopment of any infrastructure. In particular, the issues of public goods and external-
ities point to an important topic: the scope for control over an infrastructure is limited,
and management have to live with a resource that they can govern only in part (pending
the issue of transaction costs (Coase, 1962)). Hence, the governance of infrastructure is
a problem, not a given, since there can be multiple stakeholders with conflicting inter-
ests. The net result can be an infrastructure that expands and grows in directions and to
an extent largely outside the control of any individual stakeholder.

Building large infrastructures takes time. All elements are connected. New requirements
appear which the infrastructure has to adapt to. A whole infrastructure cannot be
changed instantly - the new has to be connected to the old. Hence, the old - the installed
base - influences how the new is designed. Infrastructures develop through extending
and improving the installed base (Hanseth 1996).

A large information infrastructure is not just hard to change. It might also be a powerful
actor influencing its own future life - its extension and size as well as its form. Consider
the issue of "standards" as a part of a more general phenomenon labelled "self-
reinforcing mechanisms" (Arthur, 1996) and "network externalities" (Katz and Shapiro,
1986). A standard which builds up an installed base ahead of its competitors becomes
cumulatively more attractive, making the choice of standards "path dependent”, and
highly influenced by a small advantage gained in the early stages (Grindley, 1995).

Other key effects of self-reinforcing mechanisms are (Arthur, 1996):

* Lock-in; i.e. when a technology has been adopted it will be impossible to develop
competing technologies;

* Possible inefficiency; i.e. the best solution may not necessarily win (David 1987).

Information infrastructures are paradigmatic examples of phenomena where "network
externalities" and positive feedback (increasing return on adoption) are crucial, and ac-
cordingly technologies being "locked-in" and turning irreversible.

Designing and governing an infrastructure differ from designing an MIS, due to the far
reaching influence of the installed base and the self-reinforcing mechanisms. The very
scope of the management agenda changes. Infrastructure is not just a complex, shared
tool that management are free to align according to their strategy. The economic per-
spective highlights a more limited and opportunistic agenda involving trade-offs and



dilemmas, and a number of tactics. David (1987) points out two dilemmas in develop-
ing networking technologies:

* Narrow policy windows. There may be only brief and uncertain "windows in time,"
during which effective interventions can be made at moderate costs;

* Blind giants. Decision makers are likely to have greatest power to influence the
future trajectories of network technologies, just when suitable knowledge on which to
make system-wide choices is most lacking.

In sum, while from an engineering and managerial perspective the task is to design,
build, align and control an infrastructure, the thrust of the economic understanding of
the dynamics of infrastructures points out that "cultivating" (Dahlbom and Janlert,
1996) an installed base is a more realistic option. The concept of cultivation focuses on
the limits of rational, human control (Simon, 1976). Also, one should expect to find a
variety of implementation processes when dealing with infrastructures: the actions of
multiple stakeholders, and their limited scope; externalities and transaction costs, com-
bined with the influence of non-linear development processes make the outcome of any
implementation less predictable than the management and engineering literature would
like us to believe.

2.2 The theory of the firm

Why is an infrastructure useful? The management literature indicates that it allows the
firm to run interlinked applications to process and communicate information seamlessly,
it supports streamlined processes and enhances coordination. Unfortunately, theoretical
developments about the role of core capabilities (Prahalad and Hamel, 1990); the re-
source-based view of strategy (Barney, 1991); the model of the knowledge creating
company (Nonaka and Takeuchi, 1996) tend to be largely ignored by the management
literature. This is a pity, since the common denominator of these theories is the study of
the firm as a collection of skilled people "who know what to do" (Nelson and Winter,
1982), where their "Productivity ... depends on ... the conditions that underlie the acqui-
sition and use of knowledge" (Demsetz, 1991). Furthermore, knowledge, both tacit and
articulated, represents the key asset to obtain a sustainable competitive advantage. Firms
are "treasuries of process knowledge" (Boyton and Victor, 1991), and infrastructure is
one of the key resources needed to put knowledge to work, since the very business
processes it supports are the embodiment of the know how of the firm. Specifically,
"economic organization, including the firm, must reflect the fact that knowledge is
costly to produce, maintain and use" (Demsetz, 1991), and infrastructure is a means to
lower such costs, by allowing its efficient processing, transfer and accumulation.

The knowledge embedded in products, services and processes varies across firms and
industries. In high-tech firms workers are highly skilled, production processes are com-
plex and products knowledge-rich. Other industries, e.g. the production of metal may
rely on processes that are stable, based on routine knowledge. A firm, or an industry,
can migrate from a knowledge-poor to a knowledge-rich business. In general, the type
of infrastructure does not vary arbitrarily; rather, it adapts in range and scope to the type
of knowledge "embedded" in the firm and the industry.



The deployment of an infrastructure that affects the knowledge processing costs can
impact the very nature of the firm. Namely, the infrastructure may alter the trade-offs
between the different ways to economize on knowledge processing costs: direc-
tion;(hierarchy) training/sharing;(teams) and embedding knowledge into products to be
exchanged across markets (Demsetz, 1991). Direction aims at controlling through for-
malization and procedures of "continuos improvement" the way (especially explicit)
knowledge is divided, accumulated and transferred. On the other hand, the two other
mechanisms coupled with the very characteristics of IT as a dynamic, open technology
favour regimens of (tacit) knowledge leaking and spillovers within and across the
boundaries of the firm, by which knowledge itself becomes an "infrastructure", and in-
put to further processes of creation, innovation and recombination that are widely de-
centralized and dispersed.

2.3 Knowledge, infrastructure and control

So, what is the relationship between knowledge creation and use, information infra-
structures and control ? First, of course, we might have infrastructures, like groupware
or Internet, supporting the knowledge creation, diffusion and use processes. In such a
perspective, we can look at the infrastructure and the knowledge processes it supports as
independent.

Another perspective is to regard knowledge in itself as infrastructure, a view that is
gaining momentum in economics (Steinmueller, 1995), specifically from studies of in-
dustrial districts as well as industries like IT. These studies suggest that knowledge is a
"public good" that cannot be created or managed from the point of view of specific
projects or products. It is a resource that has its highest value when it is shared by a
large community and is primarily created and used through "spill-over" effects, where
knowledge generated for one specific purpose is discovered to be useful, possibly in a
generalized form, in a wide range of other areas.

Seeing knowledge as infrastructure implies that the economic concepts presented above,
like lock-ins, should apply even to knowledge in its "softest" sense, i.e. as something we
have in our minds. And they do. As we are developing more complex and systemic
technologies, our knowledge about the different parts of such system gets more interde-
pendent - just as the components themselves. The lock-in problem is illustrated by the
difficulties in changing from one techno-scientific paradigm to another (Kuhn, 1970).

Also at corporate level we should not look at knowledge and technological infrastruc-
ture as something completely independent. IT infrastructure supporting business knowl-
edge creation and use embeds knowledge - in various forms. In the weakest knowledge
consists of documents in one format or another. (Word, HTML, ..) In the strongest form
it will be encoded in the formal language of an expert system. In between, we might
have Lotus Notes data bases and other groupware tools containing knowledge repre-
sented in multiple ways, and so on.

Seeing the global firm as a complex "knowledge processing" entity raises the question
about how to manage knowledge processes. Surrounding a ramified global infrastruc-



ture, spontaneous processes of knowledge use and creation obtain in ways that are not
fully predictable. Since we cannot know what kind of knowledge will be created and
where, we cannot plan in advance how to make use of it. This unpredictable character of
learning processes makes them "inaccessible" for centralized management. However, as
the knowledge obtained up to one point in time may influence the next steps in the
learning process, learning processes become path-dependent - just like for any "heavy"
infrastructure. This path dependency also implies that centralized control will be limited
due to the infrastructural nature of knowledge. A process managed "bottom-up" might
lead to lock-ins, which impede learning as well. When learning is the crucial issue,
counter-actions as David and Bunn(1987) suggest will be an important strategy.

The broader the knowledge stock being applied, the more standardized it needs to be.
On the other hand, continuous learning means continuous change. This makes both
standardization and flexibility crucial issues. Managing the tension between them lies at
the core of all infrastructure development (Hanseth, 1996), including "knowledge infra-
structures".

3. TWO SELECTED COMPANY CASES
3.1 SKF

SKF is a Swedish multinational that produces bearings, operating in more than 130
countries, with production at more than 80 different sites and 43,000 employees. SKF
has grown slowly, by successfully developing its organization and information technol-
ogy in a gradual way. In the 70's it changed its strategy, shifting from independent and
self-contained national companies into one global organization. Correspondingly, they
decided to replace the existing collections of locally developed information systems
with a collection of "common systems" and a global communications infrastructure.
(based on the SNA protocol) The implementation of this strategy has been going on
ever since - and still is - by continuously integrating the functions within larger and
larger areas. The infrastructure built over the last decades allows SKF to run global
forecasting and supply systems through a variety of corporate applications, message
transfer systems and satellite links (Hagstroem, 1991). For example, the International
Customer Service System, installed in 1981, provides a key global interface between the
sales and manufacturing units. Other systems are dedicated to master production sched-
uling, manufacturing, and finance. What is striking is that SKF seems to have always
focused on production, and has developed its infrastructure as a Management Informa-
tion System for global production control.

Thanks to its hefty market share SKF has been able to grow gradually and build its in-
frastructure accordingly. All new knowledge is diffused throughout the company from
engineers in Geteborg, partly through their own production equipment. On the other
hand, its information systems do not strike the observer as sophisticated or state of the
art. Recently, however, SKF has increased its focus on customer service, having impli-
cations for its infrastructure. Ford, for instance, wants SKF to access their stock control
systems twice a day to figure out their needs for bearings. Unitor, distributing bearings



(among other products) to ships requires SKF to deliver any bearing at any harbour
within 24 hours and easy access to SKF’s technical expertise. (which means using mod-
ern telecommunications) They have also expanded their product portfolio to cover huge
integrated systems for monitoring the bearings in large installations like oil refineries
and motor plants. These systems are monitoring each bearing in these installations and
are linked to the SKF engineers’ computer systems in Sweden in case they need to in-
tervene. These examples indicate that learning in general, and in particular in collabora-
tion with customers is becoming more important. Most probably, SKF will have to
adapt its current computing and organizational architectures. This might, however, be
difficult as they both appear to be in a stake of lock - in. The complexity of and interde-
pendencies between their well running information systems constitute a robust infra-
structure hard to change. Furthermore, their knowledge base is to a large extent embed-
ded into work routines inscribed into systems, formalized into data bases and wired into
the infrastructure. The integration taking place over the past twenty years can be re-
garded as the internal enactment of standards now facing a huge lock-in challenge.

3.2 ROCHE

Roche the sixth pharmaceutical group in the world operates in four main sectors: phar-
maceutical; (58 % of sales) diagnostics; vitamins and fragrances. Total sales in the first
half of 1998 have reached 12, 532 Million Swiss Francs. R & D expenditures amount to
14% of sales. In Pharmaceuticals the main Therapeutic Areas range from infectious
diseases to oncology, central nervous system and transplantation. Customers include
hospitals, drug wholesalers, patients and consumers.

The pharmaceutical industry continues to restructure in a highly fragmented market and
is characterized more than ever by alliances, mergers and acquisitions, followed by cost
cutting excercizes to face mounting price pressure, externalization of different activities
and intensified competition fuelled by rapid innovation. The deployment of IT and
process infrastructures takes place in such a turbulent organizational context, and cannot
be considered in isolation from it. But, despite the increasing scope for IT and process
platforms being installed or developed, no coherent infrastructure seems yet to emerge.

The infrastructure considered is the new "backbone" of Strategic Marketing: it is based
on Intranet/Internet, and does not contemplate any tightly defined business process sup-
port.

Marketing a pharmaceutical product is "knowledge intensive" as most other activities in
a pharmaceutical company. Knowledge is created in developing a new product; it
emerges from the clinical trials and is consolidated in the New Drug Application; more
knowledge is acquired and processed once the product is in use. It comes from various
sources, inside and outside the company, and is continually gathered, processed and
communicated throughout the product life cycle. Strategic Marketing sifts, filters, ac-
cumulates and distributes the knowledge necessary to market a product world-wide.
Strategic Marketing can only intervene in and influence indirectly the local marketing
activities, namely by providing the background knowledge that is essential to carry out
marketing in each country. Such knowledge has many forms and supports: training on



the product features; clinical tests information, both before the launch of the product
and after; prescription strategies etc. The affiliates, on their turn, produce and utilize
knowledge according to the idiosyncracies of national markets and institutions. Also,
the more complex and new the product is, the higher the number of the intervening ex-
ternal stakeholders (hospitals, physicians, regulatory authorities, patients, associations)
in the highly dispersed process of knowledge creation related to the use and medi-
cal/social impacts of the new drug.

The implementation of the infrastructure has undergone two distinct phases, I1 and 12.

Phase 11

In the 80's the Strategic Marketing function championed the establishment of its first
computer and communication network. The purpose of the network and its applications,
named MedNet, was to support the new, centralized Marketing function (Ciborra,
1996). Specifically, MedNet was supposed to be aligned with the strategy of achieving
higher levels of globalization, by making the affiliates' Marketing strategies more de-
pendent upon headquarters policies. Management acted like a "blind giant": they in-
vested resources without having full control over the technology.

The infrastructure was developed independently from corporate IT: there were severe
competence shortages, at a time when standard commercial solutions were not yet
available. This slowed down development and lead to huge costs. In the affiliates Med-
Net was being adopted lukewarmly, because of its high costs and its excessively stan-
dardized content and format. After eight years of development the acceptance of the
main applications (consulting medical literature; accessing clinical trials data; office
automation ) was still lagging. (with the exception of e-mail) Some affiliates were even
developing systems of their own, based on separate platforms...

MedNet was thus discontinued. It survived as an underlying network infrastructure.
What was phased out was the application portfolio: its knowledge content and format
were so "locked-in", that most of its components had to be scrapped completely.

Phase 12

Today, the new infrastructure is composed of Web sites, conceived and developed by
the units in charge of the different Therapeutic Areas. Within the Marketing organiza-
tion a "Therapeutic Area" is a semi-autonomous team of highly skilled managers and
staff who craft the main product marketing policies world-wide, and provide product
know how to the national affiliates.

With minimal coordination and direction, each Therapeutic Area has developed or is
developing Web sites for internal and external communication. Style, approach and
contents may vary sharply for each team.



For example, the Intranet, or Pharma Business Web, contains pages ranging from safety
data to sales aids, to generic product information. Other Marketing departments provide
training material, new businesses up to pricing, epidemiology or competitors informa-
tion.

One striking features of the Internet Web sites is their interaction with constituencies
outside Roche. Namely, for some diseases external groups such as associations, lobbies,
doctors, up to individual patients exert their voice and have a relatively high degree of
horizontal communication on the Net. Thus, some Therapeutic Areas have created sites
directed to the public as part of a new marketing mix. Note that when MedNet was still
in existence, Internet had been kept at bay because of confidentiality concerns, in a
company known for its secrecy. But, Internet gained ground and ultimately won be-
cause its use is backed by scientific communities that cross the firm's and institutional
boundaries when they need to exchange knowledge.

Variety of applications, contents and style is not to be observed only among Therapeutic
Areas, but also among the affiliates which are developing their own national and prod-
uct sites. The approach is highly "unregulated". New, local initiatives are flourishing in
ways that are loosely connected to the headquarters initiatives. This reflects the spirit of
a "cultivating" approach. Basel sites represent the "seeds", i.e. templates and content
repositories, around which local initiatives develop fairly autonomously. The "Basel
template" diffuses through unplanned local adaptations and applications. It is a process
of "loose cloning" accompanied by local transformation and re-invention. Headquarters
relinquish control, giving up the idea of enforcing strict standards. Promoting Intranet is
done by example, rather than by top down imposition, by choosing some contents (like
latest news) that can only be found on the Web, and by word of mouth and free imita-
tion, i.e. by involuntary spillovers, rather than by "pushing".

MedNet has constantly struggled to gain and hold users, especially in the affiliates. The
new infrastructure is having a different impact. For example, the public Aids-HIV
Roche site has had 500,000 hits in the first three months of existence. The Pharma
Business Web after two years of operation boasts 15 web sites, containing more than
11000 web pages that are accessed over 8000 times (hits) a day. Thus, critical mass of
users, positive externalities and self-sustaining diffusion seem today within reach,
thanks to a very peculiar "alignment" between the spontaneous, dispersed knowledge
processes and a "hands off" management approach.

4. ANEW FRAMEWORK

The current view of infrastructure regards it as "the foundation" of the information
technology portfolio. The firm's internal IT infrastructure combined with the external
infrastructures are reputed to be "as important for enabling business processes in the
future as the traditional physical infrastructure of roads, store fronts, etc." (Weill and
Broadbent, 1998). Having this "foundational" character, infrastructure needs the con-
stant care and sponsoring of senior managers, exactly as public, governmental funding
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proved to be essential for the development of public infrastructures. According to the
management literature this analogy between public and corporate infrastructures is self
evident and compelling. However, our research project suggests it may be deceiving, or
at least valid only in certain cases. Specifically, this logic can be traced in cases, like
SKF, of slowly moving businesses, where knowledge about markets, products and
processes is fairly static, or evolving incrementally. It also characterizes industries with
low margins and consolidate competitive positionings. However, cases of more dy-
namic, knowledge based companies provide some puzzling evidence. For example, full
backing from top management is no guarantee of immediate or long term success,
(Roche Phase I1) or fast implementation.(SKF) A totally decentralized development
process can actually lead to a self- feeding diffusion. (Roche Phase 12)

Consider, then, two distinct conceptions of infrastructures and two alternative develop-
ment paths (Dahlbom, 1998). The first is the one advocated by the current management
literature (Weill and Broadbent, 1998): senior management need to invest in the infra-
structure, that like buildings, machines and locations allows the firm to reach its busi-
ness goals. The shared resources (systems, applications, data bases etc.) required to run
the business become the corporate foundation that underlies the competitiveness of the
firm. If the firm is a bundle of knowledge processes, the infrastructure supports their
smooth running: thus, infrastructure is "below" and "knowledge " is above. Our case
studies suggest that this vision and the management maxims that it implies holds for
those companies, (like SKF) where infrastructure can be built slowly; strategies do not
change swiftly and dramatically, so that alignment can be fine-tuned, and knowledge
about processes, products and markets has enough time to sediment and be formalized
in procedures and data bases or formal information systems, so that management can
control and allocate such explicited knowledge in a detailed manner.

For the more dynamic companies we submit that such a model of infrastructure needs,
at least in part, to be turned upside down. It is not the tool (the infrastructure) that sup-
ports various business capabilities, (knowledge) but the other way around: diffused,
informal and tacit knowledge enacted by people and business networking, conversa-
tions, spillovers, etc. provide a "public infrastructure" which can enact a favorable envi-
ronment for the IT infrastructure to take off. On its turn, the IT infrastructure is a
loosely coupled system that favors those involuntary leaks and spillovers of emergent
business knowledge needed to adapt to changing business circumstances.

While in the former approach infrastructure creates locks-ins through investments in
"heavy", irreplaceable components; in the latter infrastructure is "light", consists of
knowledge, and its dynamic is largely outside anyone control, through spillovers of
knowledge that cannot be kept completely proprietary. To be sure, also in the latter,
"emergent" infrastructure lock-ins are possible, but they are linked to key interfaces in
software, and cognitive barriers due to the influence of extant paradigms and formative
contexts (Ciborra and Lanzara, 1994).

The management agendas may vary dramatically as our cases studies report, and they
can be successful even if they are different, for they uniquely adapt to the nature of the
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business. (static vs. dynamic; knowledge poor vs. knowledge intensive) In SKF, cen-
tralized planning and investment in the IT portfolio; streamlining of systems with the
business; the elicitation and systematization of business knowledge in the business
processes; the relevant enforcement of property rights on systems, processes and
knowledge throughout the corporation are the main ways to build and manage the infra-
structure.

In Roche infrastructure unfolds as the by-product of interlinked and overlapping activi-
ties related to technology and the business, activities that cannot be governed centrally.
Infrastructure is the outcome of continuous innovations, imitation processes and adap-
tations that follow more dispersed commercial and R & D initiatives, rather than cen-
tralized visions and investments.

Our typology is consistent with the dichotomy one can observe in the take off of public
infrastructures as different as roads and bridges on the one hand and Internet on the
other. While centralized government funding is vital in the former case; knowledge
spillovers and local, decentralized adaptations are key in the latter. We submit that this
parallel between different types of infrastructures at industry or economic system level
can be seen also in the micro economy of the corporation, where centralized funding
polices should coexist with the decentralized, bottom up initiatives stemming from the
business. Our study finally suggests that insisting on the top down approach in knowl-
edge intensive firms is bound to backfire.

5. CONCLUSION

Stimulating reflections concern the long term consequences of corporations investing in
IT infrastructures in dynamic businesses. Economic theories suggest that firms are hier-
archical because of information costs, information asymmetries and efficient trade offs
between direction and sharing of knowledge. Spillover effects, de facto looser property
rights on corporate knowledge; the growing role played by knowledge itself as a public
good and an infrastructure to run the business and create new ones, will they endanger
the hierarchical structure of the firm ? The knowledge infrastructure combined with the
IT one reduces information asymmetries; multiplies involuntary spillovers and opportu-
nities for freely recombining knowledge, indeed a scenario for the complete demise of
the hierarchy. For sure, an indication to enrich the current corporate infrastructure man-
agement agenda.
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Abstract

This paper looks at virtual organisations and the implications for global research. It
challenges the notion that the virtual organisation as currently understood, is the answer
for the 2% Century and further suggests that the basic concepts of global information
management are so poorly understood there are likely to be far more global failures than
virtual realities. The paper attempts to redress some of these imbalances by providing
some clear definitions of virtual organisations and different models of virtuality which
can exist within the electronic market. Degrees of virtuality can be seriously constrained
by the extent to which organisations have pre-existing linkages in the marketplace and
the substitutability of existing linkages with virtual ones, but also by the intensity of
virtual linkages which support the virtual model.

Six virtual models are proposed within a dynamic framework of change . In order to
realise the flexibility promised by virtuality organisations must align themselves along
the virtual strategic perspective and then match this with the virtual model for structural
alignment. The virtual value which may result has then to be examined in relation to the
structure /strategy alignment model and to both the virtual organisation and its compo-
nent alliances. The Virtual value Model (VVM) identifies factors which may inhibit or
promote effective business value realisation.

This paper further proposes a research agenda for th€e&ttury which places far
greater emphasis on qualitative rather than quantitative studies.

Introduction:

The value of going virtual is often espoused in the management literature but there is
very little empirical research to show that value and “virtuality” are directly related.
Indeed, there are so many fuzzy concepts related to virtuality that any broad statement
made with regard to virtual organisations can be treated as a nonsense. It could be ar-
gued that there is a degree of virtuality in all organisations but at what point does this
present a conflict between control and adaptability? Is there a continuum along which
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organisations can position themselves in the electronic marketplace according to their
needs for flexibility and fast responsiveness as opposed to stability and sustained mo-
mentum?

While there may be general agreement with regard to the advantages of flexibility the
extent to which virtuality offers flexibility and the advantages which this will bring to a
corporation have yet to be measured. There is an assumption that an organisation that
invests in as little infrastructure as possible will be more responsive to a changing mar-
ketplace and more likely to attain global competitive advantage but this ignores the very
real power which large integrated organisations can bring to the market in terms of sus-
tained innovation over the longer term (Chesbrough and Teece, 1996). Proponents of
the virtual organisation also tend to underestimate the force of virtual links. Bonds
which bind a virtual organisation together may strongly inhibit flexibility and change
rather than nurture the concept of the opportunistic virtual organisation (Goldman,
Nagel and Preiss, 1995). Aldridge (1998), suggests that it is no accident that the pio-
neers of electronic commerce fall into three categories:

» Start-ups, organisations with no existing investment or legacy systems to protect;
» Technology companies with a vested interest in building the channel to market
products and services;

* Media companies, attracted by low set-up costs and immediate distribution of news
and information.

When is a virtual organisation really virtual? One definition would suggest that organi-
sations are virtual when producing work deliverables across different locations, at dif-
fering work cycles, and across cultures ( Gray and Igbaria, 1996; Palmer and Speier,
1998). Another suggests that the single common theme is temporality. Virtual organisa-
tions centre on continual restructuring to capture the value of a short term market op-
portunity and are then dissolved to make way for restructuring to a new virtual entity.
(Byrne, 1993; Katzy, 1998). Yet others suggest that virtual organisations are character-
ised by the intensity, symmetricality, reciprocity and multiplexity of the linkages in
their networks (Powell, 1990; Grabowski and Roberts, 1996). Whatever the definition
(and this paper hopes to resolve some of the ambiguities) there is a concensus that dif-
ferent degrees of virtuality exist (Hoffman, D.L., Novak, T.P., & Chatterjee, P.1995;
Gray and Igbaria, 1996; Goldman, Nagel and Preiss, 1995) and within this, different
organisational structures can be formed (Palmer and Speier, 1998; Davidow and
Malone, 1992, Miles and Snow, 1986). Such structures are normally inter-
organisational and lie at the heart of any form of electronic commerce yet the organisa-
tional and management processes which should be applied to ensure successful imple-
mentation have been greatly under researched (Finnegan, Galliers and Powell, 1998;
Swatman and Swatman, 1992). Further it is suggested that the relationship between
tasks and structure and its effect on performance has not been studied at all in the con-
text of virtual organisations. (Ahuja and Carley, 1998).
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This paper tries to address these aspects and remove some of the ambiguities sur-
rounding virtual values. Firstly, a definition of virtual organisations is developed and
related to the concept of virtual culture which is the organisational embodiment of its
virtuality. This may take a variety of different virtual models which will reflect the
strength and structure of inter-organisational links. The paper identifies six virtual mod-
els and suggests that each of these will operate along a continuum and within a
framework of dynamic change — the Virtual Alliance Model (VAM). In order to maxi-
mise the value derived from the VAM the organisation needs to ensure that there is a
consistency between the alignment of its Virtual Strategic Perspective (VSP) and the
VAM and the organisation and management of internal and external virtual characteris-
tics. The ability of the organisation to change from one VAM to another or to extend
itself as a virtual entity will reflect the extent to which an understanding of these con-
cepts has been embedded into the knowledge management of the virtual organisation as
a Virtual Organisational Change Model (VOCM). These change factors are the essential
components through which virtual value can be derived and from which it can be meas-
ured as presented in the Virtual Values Model (VVM). Finally, the paper outlines an
agenda for future research which calls for far more in-depth, qualitative studies of vir-
tual success and failure related to the real value derived from virtual operation.

Conclusions and Research Agenda.

A report from the OECD (OECD, 1996) finds evidence that firms and establishments
adopting new organisational structures have stronger and more productive external link-
ages with their customers and their suppliers of inputs and services. Moreover, the com-
bination of streamlined business processes, flat organisational hierarchies and continu-
ous training and skill acquisition constitutes a favourable environment for innovation
and improved performance. Firms’ strategies based on these elements are often termed
“high performance work practices”. New work organisations have the following fea-
tures in common with virtual organisations:

* More horizontal inter-firm links for outsourcing

* New work organisation complements effective use of technology

* Flatter hierarchies

* Better use of better trained, more responsive employees

* More multi-skilling and job rotation, blurred differences among traditional work
activities

* More small self-managing or autonomous work groups which take more responsi-
bility
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In their 1998 surveys (OECD, 1998) they find that organisational flexibility associated
with high performance workplaces has a positive impact on firm and establishment per-
formance. In particular, high performance workplaces are associated with higher labour
productivity, better wage performance and satisfactory unit cost performance; higher
sales owing to increased market shares, customer satisfaction due to better product
quality and improved customer relations; and positive employment performance and
lower staff turnover. Future research needs to address these issues for firms working in
electronic markets in order to assess the impact of virtuality on productivity growth and
performance.

First there needs to be on-going research on the evolving nature of the commercial envi-
ronment and the dynamic nature of these change processes among market actors and
market structures. This will help policy makers on issues of commercial governance,
which will be critical to the development of a globally networked electronic society.
Further, there needs to be an acceptance of the multifarious forms which the virtual or-
ganisation can assume and the realisation that there is no “one good way” for the virtual
organisation to grow. Much of the existing literature on organisational change may be
as valid in relation to virtual organisations as to traditional organisational forms but in
order to assess this there must be in-depth analysis of the change process over a number
of different business and electronic markets. Failures need to be evaluated and not just
successes but longer term studies are needed to help understand the sustainability fac-
tors which relate to virtual organisations. Some of the more important areas for study
are:

* Organisational impacts

* Competitive strategies and dynamics of the markets

» Extent to which electronic commerce is really global

* The workforce and re-engineering

» Issues of trust, confidence, privacy and consumer protection

* Contribution of the new work organisation to productivity and innovation

Second there needs to be a directed effort towards evaluating information systems prac-
tices in light of virtual organisations. Strategic planning processes need to take into ac-
count the collaborative strategies as well as the individual; information systems re-
quirements need to capture the views of the stakeholders who are now frequently the
customers or even more complex the desired customer; information management needs
to embrace virtual organising, knowledge management, service customisation and alli-
ance interactions.
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Third we need to apply more realistic and comprehensive measures of value benefits
which encompass both objective and subjective assessments. Values apply to all the
stakeholders in the virtual community and so include the customers as well as the alli-
ance members. Sociological approaches are required to evaluate the impact of virtual
access on the community and particularly to identify the repercussions for societies
where web access is not a reality nor a priority.

Finally, there must be a move towards more qualitative research with multiple para-
digms for research methodologies. This means that IS researchers have to become
deeply involved with organisations as they manage their way through the change proc-
ess.

There is a need for a continuous monitoring of the electronic marketplace. Case studies
should address the sectoral and market specificity of organisational impacts (OECD,
1998b V, 18). This needs a commitment from academia to release research staff for or-
ganisationally based research work and also a definite commitment from organisations
to allow researchers access to their change processes and the business impacts of such
changes.

The authors are committed to leading a research programme which will be highly col-
laborative with government , public and private organisations and also to establishing a
virtual network of both practitioners and scholars where the change management prac-
tices will be both shared and practiced. A team of ten researchers are currently engaged
in evaluating the virtual values model in a variety of different business areas (Small and
Medium Enterprises (SMEs), the information industry, retail industry, government and
travel industry), from a variety of perspectives such as competitive advantage, strategic
planning, change management and value-added business benefits. This research would
benefit from cross cultural comparisons to reflect the global realities of the virtual world
and researchers and practitioners elsewhere are encouraged to engage with us in this
work.
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IT IN CONSUMER PRODUCT
COMPANIES:
A REFLECTIVE PRACTITIONER
PERSPECTIVE

Sharm Manwani

ABSTRACT

This review relates to the the development of information technology (IT) strategy and
projects within blue chip multinational consumer product companies. The author adopts
a reflective practitioner perspective (Heiskanen et al, 1997) focusing on the innovative
use of IT in the extended supply chain. Research opportunities are suggested based on
these experiences.

Multinational companies are a major user of IT with the most advanced applications and
technologies and they have by far the largest geographical scale and scope in their data
processing operations (Roche, 1996). Radical change results in discontinuous business
visions yet technology realities require an evolutionary approach to business processes.
At the same time new organisational forms are being created moving from vertical hier-
archies to horizontal networks and strategic alliances (Parker, 1996). This transforma-
tion is illustrated with two consumer products case studies — Household and Drinks. It
highlights the similarities in market challenges and the diversity of information technol-
ogy response, linking this also to differences in organisation culture. The national or
societal culture of the subsidiary is a factor in its information systems acceptance
(Shore & Venkatachalam, 1996) as is the organisation culture (Burn, 1997).

Household is a multinational consumer durables company with more than
one hundred thousand employees and with revenues in excess of $10 billion, focused on
three core areas: Household Appliances, Commercial Appliances, Outdoor Products.
Unlike the branded fast moving consumer goods (fmcg) industry its products are not
replaced in short life cycles. Historically Household had grown through acquisition re-
sulting in decentralised operating companies and IT departments. During the mid 1990s,
in response to European integration pressures, a gradual transition occurred in House-
hold resulting in the creation of a new business sector.

Similar market challenges to Household were faced by Drinks, a company that had also
grown through mergers and takeovers. Drinks, established in over fifty countries, be-
came a major international wines and spirits organisation producing, marketing, and
distributing a wide range of branded drinks through a network of its own companies and
distribution partnerships throughout the world. Its revenue was similar to Household,
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with a higher profitability, although both organisations faced mature markets and had to
balance integration and responsiveness forces.

Despite the comparable business challenges, the approaches to organisational change
and the enabling development of IT were in some cases divergent. In particular, the
strategic positioning within the extended pan-European supply chain, the IT response
with common applications and data, and the cultural impact together led to different
implementation speeds, and generated different financial and customer-based results.

The findings in Household and Drinks suggest a few opportunities for research. Firstly
there is a need to assess the IT architectural consequences of moving from a multi-
domestic position towards a more global strategy given the background of operating in
extended supply chains. Secondly, there is the impact of organisation culture both in
terms of the rapidity of change and in the building of relationships, and how this relates
to information technology. Thirdly, the juxtaposition and the relative importance of
standard applications and shared data need to be investigated. These are complex issues
to explore in multinational companies, and vital ones which offer researchers the op-
portunity to add value to the understanding of information technology in international
businesses.
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Abstract

This is a two-part presentation. In the first part, the speaker will review a stream of re-
search related to the global IT environment. Specifically, key IS management issue
studies conducted by the author in various countries will be discussed. On the basis of
many such studies, a parsimonious and explanatory model of global IS issues has
emerged. This model has undergone evolution and refinement. These aspects will be
described. For confirmation, a statistical verification of the model based on cluster
analysis will be presented. In the cluster analysis, the level of economic development of
a country, is analyzed to observe its impact on the ranking of key IT issues. Cluster
analysis on a sample of ranked IT issues from sixteen different regions of the world
indicates a linkage between the level of economic development of a region and the
ranking of various types of IT issues. The analysis provides stronger support for the
three-way classification of regions as developed, developing, and underdeveloped as
proposed by Palvia and Palvia in 1992 rather than the more recent four-way classifica-
tion of developed, newly industrialized, developing, and underdeveloped proposed
again by Palvia and Palvia in 1996. Finally, a more comprehensive model encompass-
ing many additional factors is proposed. The expanded model may be able to account
for the variety of IS management issues seen around the world.

The second part of the presentation will briefly describe several resources avail-
able to the global IT researcher. Described will be the many initiatives undertaken by
the SCB Global IT Center at the University of Memphis and the Journal of Global In-
formation Technology Management (JGITM). Key goals of the Global IT Center in-
clude: (1) provide information and resources to companies in the planning, application,
and management of global information technology, (2) conduct and distribute timely
and relevant research in global information technology that has practical applications
and supports the needs of the business community, and (3) become a primary resource
for global information technology education. The journal JGITM is a premier IS jour-
nal devoted exclusively to global IT research. It is international in all respects: content,
authors, reviewers, and readers.
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Abstract
This paper deals with the understanding of information and organization infrastructure
implementation and deployment. The analysis is based on a case study conducted at
Astra Hassle with a global perspective. The infrastructure in use seems to be different
from the one designed ex-ante. The reason is found in the conflict between local and
global dynamics. Through the concept of organization and technological inscription an
analytic framework has been developed. The schema provides a combination of alter-
native scenarios based on different inscription levels, and allows the characterization of
different ways of conceiving infrastructure and its deployment.

Keywords: Infrastructure deployment; IT implementation; Organization Inscription;
Technology Inscription.

1 Introduction

After World War 11, the pharmaceutical industry developed to become one of the most
profitable business sectors. The development of new drugs against so far intractable
diseases (about 1.000 new products were registered in the 1950s) resulted in the emer-
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gence of large-scale pharmaceutical companies, that often had their roots in the chemi-
cal industry.
The pharmaceutical market is also very different from other consumer good markets. It
has been a highly regulated oligopoly with high profits due to branding and patent pro-
tection. In addition, the huge investments in R&D required for developing and testing
new drugs could be passed on to patients, government health care programs and insur-
ance companies.
During the past few years, however, significant changes have taken place in the phar-
maceutical industry. New drug indications and niche products, in combination with
higher demands for documentation and drug safstyregulatory organizations (US
Food and Drug Administration (FDA) and its correspondents in other countries), have
increased development costs and resulted in longer development cycles.
The increasing costs for health care, in many countries consuming 12-15% of national
spending, and the following governmental regulations regarding price setting and drug
prescription have further reduced profitability. Despite the fact that profits still are high,
these developments have forced pharmaceutical companies to rethink their business and
to redesign their way of developing, testing and marketing products. A 1995 article in
Information Week stated that

"the pharmaceuticals industry faces a radically shifting client base and re-

vised business economics that have put a squeeze on profits. As a result,

drug-makers have had to downsize, consolidate, and reorganize during the

past years. In an industry, where a product’s life cycle rarely lasts more

than a dozen years, and profits are no longer guaranteed, efficiency has

taken on a new urgencfinformation Week, Sept 18, 1995)
Also Astra Hassle, a research company in the Swedish Astra group, has found itself in
the position of needing to improve its organizational processes, in order to sustain its
position as a successful research company with products accounting for a considerable
share of Astra group sales. Since the early 1990s, multiple change projects have been
conducted under a variety of labels.
These projects basically reached their aim in terms of creating a more efficient func-
tional organization and also succeeded in delivering some operational improvements.
The development of new organization infrastructures has taken place as at corporate
level as well as at branch level. More important, this consideration of the company in-
frastructure has also resulted in an increasing awareness that a more general overhaul of
Astra Hassle’s business processes would be required in order to ensure that time-to-
market for future products could be reduced significantly. Especially the clinical trial
process, which has a considerable impact on R&D cycle time, has been attracting atten-
tion as a potential area for major improvement, as several competitors have already de-
veloped and established clinical trial processes allowing them to reduce time-to-market
by several years.
Being aware of this situation, Astra Hassle started a large-scale reengineering style
change effort under the name of FASTRAC in 1995. The strategic intent of this initia-
tive was cutting time fronnvestigational New Drugpo New Drug Applicatiorby half,

! The sleeping pill Thalomide, developed by Merrill in 1962, caused serious side effects such as birth
deformities resulting from women taking the drug during pregnancy. This event was the starting point
for increasing documentation requests, and resulted in drug safety becoming a priority among custom-
ers as well as drug approval authorities.
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from an average of +8 to 4 years. The achievable benefits of reducing cycle time in
clinical trials were considered significant in terms of cost savings and competitive ad-
vantage.

Traditional drug development is lengthy (6-12 years) and expensive ($60-

240 million). When combined with the limited duration of patent protection,

any delay or misdirected development costs only increase the charge to the

patient for effective pharmaceuticaf[®rogram Statement: Center for Im-

aging and Pharmaceutical Research, Massachusetts General Hospital)
The project was finalized in early 1996, and the report contained a set of recommenda-
tions, aiming at organizational change, the development of new IT infrastructures for
clinical trials, and the re-establishment of the “Hassle spirit”
The FASTRAC-project was aiming at a complete overhaul of the clinical trial process,
including the re-consideration of the Information and Organization Infrastructure. In the
spirit of reengineering and related concepts, such as time-based management, there was
a strict business process and cycle-time focus. Also, information technology was con-
ceived as one of the major enabler of a new, streamlined and time-compressed clinical
trial process. Special attention was paid to Remote Data Capture (RDC) as a techno-
logical infrastructure component that would allow a faster and more accurate handling
of information during clinical trials.
The analysis of this case is taking its departure in one of the six RDC-implementation
projects that were initiated for providing a technological infrastructure for clinical stud-
ies. It shows that the actual implementation and use of the IT infrastructure is not fully
aligned with the strategic intent of the FASTRAC reengineering initiative. The local
adoptions of organization procedures and the technology for supporting them have been
influenced by the tension between local and global dynamics that were not considered
in advance.

2 Company setting

Astra Hassle is a research company within the Swedish Astra group, focusing on the
development of pharmaceuticals for cardiovascular and gastro-intestinal diseases. The
company employs about 1.400 people at three sites: MoIndal and Umea in Sweden, and
Boston (MA) in the United States. The company has a line/staff organizational struc-
ture, consisting of four operational and four staff units. The current organizational
structure derives from a restructuring project conducted in 1994.

President

Planning & ) f Finance &
Coordination Administration
Management & Leadership‘ f Human Resources
Development & Information
[ | | |
Preclinical R&D Pharmaceutical R&D Clinical R&D I’'national Marketing

Figure 1: Astra Hassle organizational structure

In 1997, the Astra group achieved a total sales volume of 44,9 billion SEK, of which
products originating from Astra H&assle accounted for more than 80%. The Astra
group’s main product, Omeprazole, accounted for about half of the group’s sales, in-
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cluding licensed products, thus making it the best selling drug world-wide, but also cre-
ating a significant dependency from a single product.

The core competencies of Astra Hassle have traditionally been in four areas—medicine,
biology, pharmacology and chemistry—with a focus on technical knowledge within these
disciplines. Today, these four core areas spread over a wide variety of sub-disciplines,
and new competencies have been added as a result of technical development, extended
research, documentation requirements and trends in society.

Especially the use of information technology has become to play a major role in phar-
maceutical research, used for communication of research results, data collection and
analysis of data in clinical trials, and cooperation and coordination purposes within and
between research groups. The employment of IT is also considered as a major enabling
factor for successfully re-designing the clinical trial process, thus reducing the time and
resources required for testing new drugs and contributing to an increased return-on-
investment.

2.1 The clinical trial process

The conduct of clinical trials, used for investigating the effect of a drug on humans, is
the final stage in the product development process. The development process as a whole
consists of three sub-sequent sub-processes. Traditionally, the three phases within the
clinical trial period have also been conducted in sequence, and a major aim of the cur-
rent change initiatives is to parallel the planning, conduct and analysis of multiple trials
within the same study.

Pre-clinical studies Clinical trials
T ..: T T |
Synthesis Docum. ; IND* ‘Phase |  Phase Il Phase Il NDA* : Phase IV
and screen of CD : . .
Search for : Approval | Effect study Patient studieomapar- Application; Further _
Candidate ' by :150-200ndiv. 100-1.00indivative studies: investigationcomparative
Drug (CD) ! authorities 500-5.000nd; by ! studies
_ : : : authorities
Choice of CD . ; : ! Registration,
: : introductiﬁ
2-4years  2-6 months 3-6 years ' 1-3years’

Figure 2: The drug development process

Chemical synthesis

In this stage, different chemical substances are synthesized with regard to their usability
as components in drugs. The biological testing and evaluation results in a number of
substances possibly usable as drug components. These “candidate drugs” are further
investigated through scientific and patent literature studies. For prospective candidate
drugs, a patent application is submitted.

The patent protection for a new drug begins after patent protection has been approved.
All further activities are reducing the patent protection time, thus reducing the return-
on-investment (ROI).
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Pharmaceutical research

The pharmaceutical research process investigates various delivery mechanisms for can-
didate drugs (pill, injection, aerosol, etc.). The delivery mechanism promising the most
effective absorption of the drug in the human body is developed and tested.

Clinical trial

Clinical trials comprise a series of different tests, where a new drug is tested on differ-
ent patient groups. The purpose of these tests is to find the optimum dose, detect side
effects, and study the drugs treating effect. These tests are conducted at different clinics
in various countries. The results of the clinical trial phase, extensively documented and
analyzed, is the basis for the application for approval to the respective authorities in
different countries. After approval, the product is handed over to a production unit
within the Astra group, and marketed by local market organizations in various coun-
tries. In addition, further comparative studies are conducted and the use and results of
the drug are monitored for control and further improvement.

3 FASTRAC: Reengineering at Astra Hassle
In order to cope with the need for improved efficiency and effectiveness in the clinical
unit, a reorganization project was conducted in 1994, resulting in the current organiza-
tional structure and putting more emphasis on the use of project organizations around
certain products or candidate drugs.
While the pathologies being detected in the organizational structure were handled rather
successfully, the project was not taking a business process perspective. At the same
time, the need for cycle-time reduction in the clinical trial process became apparent and
consequently, a major initiative, devoted at redesigning the Information and Organiza-
tion Infrastructure in clinical trial process, was launched in 1995. The major aim of the
FASTRAC-project Fastest and Smartest to Registration and Commercializatias
squeezing time out of the clinical trial process and establishing new work practices. The
FASTRAC project was also considered as a major leap forward to the achievement of
the strategic intent of the company.

Astra Hassle has set four main targets, which are to be realized by the year

2000. They comprise three new, original drugs, a total of 20 new registra-

tion applications, the establishment of a new research area and the estab-

lishment of a research unit outside Swed@stra Hassle WWW-pages)
While the new research area, biochemistry, is currently established and a research facil-
ity in Boston has been opened, the objective in the area of drug development was con-
sidered to require an in-depth redefinition of the company's business processes and in-
frastructure in order to be feasible.
Four processes were considered as being of major importance for achieving the strate-
gic intent: Drug acquisition, clinical trial, market support and safety—of which clinical
trial was conceived as the one offering the highest potential for improvement due to its
time and resource consuming structure.
The FASTRAC project was set out with a limited number of objectives that were
stressing the importance of a general overhaul of work procedures and establishment of
“Hassle spirit” in the clinical trial process. Additional emphasis was put on the use of
IT for enabling new organizational forms and work processes. The projected targeted
three main areas:
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* Clinical Data Handling

* Planning and Reporting

* Hassle spirit

For each of these areas a project group, consisting of members from the involved units,
was assembled. Membership in the project groups was voluntary, since it was consid-
ered important that all members of the project team would be highly committed to the
project. Of the more than 100 organizational members volunteering for participation in
the project, about 30 were chosen and assigned to the three groups.

To support the groups in their work, third party assistance was contracted. A team of
five consultants of an international management-consulting firm was assigned to the
project.

The FASTRAC project was planned during spring 1995, and presented to the members
of the unit during June. The project groups started their work during the summer, and
were supposed to deliver their analysis of the current process and their conclusions and
recommendations by the beginning of 1996.

The project group members were assigned to the project with 20% of their working
time, while project groups leaders were assigned with 50%. Due to the overall time
frame and the request to deliver results after 6 months, group leaders were allowed to
dedicate 100% of their time to the project by November 1995.

The reporting date was followed by a 10-week period dedicated to develop an imple-
mentation plan to be realized until fall 1997. For conducting these final stages, a group
called FIST (Fastrac Implementation Steering Team) was formed.

3.1 Summary of FASTRAC outcome

The project group delivered its report on time in February 1996. In accordance with the
project directives, the report contained a description and analysis of the current clinical
trial processes, a new process design proposal and recommendations for infrastructure
deployment. In summary, the report indicated the following areas for potential im-
provement of the clinical trial process.

Project planning and prioritization

In order to focus the available, yet limited, R&D resources on the most promising areas,
adequate mechanisms for project planning, assessment and prioritization must be devel-
oped and adopted. So far, too many projects are conducted with highest priority, thus
resulting in internal competition for resources.

Document management

While clinical R&D very often is perceived as a primarily research oriented process,
document management is, in fact, critical to process efficiency. In order to shorten the
drug approval time required by regulatory authorities, the preparation, compilation and
management of drug documentation can be an important area for focused improvement
efforts.

Use of common standards and coordination mechanisms

Due to the highly decentralized structure of the Astra group, a wide variety of terms,
systems, standards and protocols are in use for different purposes. The coordination of
different activities and processes enabled and facilitated by the use of common stan-
dards and terminology can contribute to a more efficient coordination within and among
different parts of the organization.
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Process cycle-time

The clinical trial process was generally considered as being too time-consuming. Paral-
leling work, improved coordination and cooperation between line and project organiza-
tion and the implementation and use of a more efficient IT-infrastructure are identified
as the major enabling factors for time reduction.

Sequential and parallel work processes

The conduct of various work processes, especially Phase I-11l studies, has often been
sequential, awaiting completed results before initiating the sub-sequent process. Using a
parallel approach to planning and conduct allows non-critical activities to overlap and
thus reduce wait-stated in the process.

Improved cooperation between line organization and projects

The interaction of line and project organization is crucial for the proper allocation of
resources to projects, training and development of staff and appropriate decision taking.
Improving the cooperation between these two organizational structures contributes to a
more appropriate project management.

Establishment of “Hassle spirit” as encompassing guidelines

The Hassle spirit, often considered as part of the organizational culture, plays an im-
portant role as informal guidelines. It can be effectively used as replacements for for-
malized chains of commands and bureaucratic structures, and thus reduce the need for
managerial control.

Integration of temporary staff into the organization

Besides its directly employed staff, Astra Hassle uses consultants in a variety of areas,
from medical research to systems development, helpdesk and systems maintenance.
Incorporating temporary members of the organization into the social context of work
can improve work satisfaction as well as enhance cooperation between permanent and
temporary staff.

In order to attack the identified problems and access the improvement potential, a set of
measures was identified, ranging from the introduction of new technical infrastructures
for clinical projects, over operational improvements, to changes in the organizational
value system.

* Planning and document management is simplified

» Parallel sub-processes are introduced

* The clinical part of pre-studies will be shortened

» Data retrieval and handling is simplified

* Mechanisms for measuring project and process impact are developed

» Hassle spirit is used as the cultural basis for the new process

The development of new IT-infrastructures for clinical projects was considered as an
important contributing factor for the targeted achievements. Consequently, a variety of
projects, tied to clinical trials, was initiated.

3.2 Six IT-infrastructure projects

It was obvious to the FASTRAC team, that the employment of current and relevant IT
could deliver a major leap forward for implementation of the proposed change agenda.
Consequently, serious efforts were made for investigating possible IT infrastructures for
providing support to clinical trial projects. As a measure to improve performance in

clinical data handling, special attention was put on RDC, i.e. the collection and transfer
of clinical data by means of technology. The use of an RDC based infrastructure was
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seen as a way of satisfying organizational and technological needs of the new process
design. Six projects, employing different technologies, were initiated:

Apple Newton

For a quality-of-life study, a system for data entry by patients was developed and im-
plemented on 130 Newton PDAs. The system was based on multiple choice lists and
ticking boxes and was accepted by people with a wide age variety.

Internet

Using the Internet as carrier for remotely collected data is currently explored, and a first
trial application has been in use since April 1998. Medical personnel at the test center
enter the clinical data directly into the central database at Astra Hassle through a
WWW-interface.

Bedside continuous data collection

Collecting data directly from bedside medical equipment is a way to collect highly ac-
curate patient data without interfering with the treatment of the patient. It also makes the
manual collection and transfer of data obsolete.

Datafax/OCR

For studies with low reporting frequency and standardized measures, i.e. handwritten
notes are not used, the transfer of data via fax with subsequent optical character recog-
nition is considered as a cost-effective technology.

SCODA: Semi-RDC

Instead of employing direct data entry, the SCODA system consists of a data entry cli-
ent and a server module. The transfer between client and server application is achieved
through a modem-connection through a private network.

AMOS C/S on WAN

AMOS is a study and data management system developed internally by Astra. In its
client/server version it consists of a proprietary client for data entry and access and a
database.

The tested solutions range from traditional forms of data capture, over client/server
based architectures to Internet-based RDC. In what follows, object of study is the semi-
RDC approach based on client/server technology: SCODA.

4 The SCODA project

SCODA is a data capture application for clinical projects conducted at 500 centers in 12
countries, and comprising 4.000 patients.

The technical solution is based on a client/server system, consisting of a data entry sup-
port application running on a laptop-computer, and a central server component for data
aggregation and analysis. The connection between clients and server is established
through modem links over a commercial global network.

The choice of the new organization and technologic infrastructure was based on the
rationale of supporting the clinical study with a timesaving tool for data collection. At
the same time it was anticipated, that data quality would increase due to shorter feed-
back cycles between study monitor and the medical personnel at the study centers.
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Figure 3. Old and new process design

The new process is aiming at bringing data collection and quality control together at the
study center. Data entry is moved from a central center to the study monitors and data
cleaning and entry is supposed to take place on-site in cooperation between monitor and
center personnel. This new process design has changed the work content of study
monitors to a large extent. From primarily being concerned with data cleaning and local
study management, their work now spans over wider part of the process, including the
actual data entry into the computer systems.

5 The SCODA Case Analysis

The report resulting from the FASTRAC project contained an analysis of the existing
clinical trial infrastructure and recommendations for a new process design and other
areas for improvement. However, the delivered recommendations did not include a spe-
cific implementation strategy. The decision to use RDC, and consequently for intro-
ducing a new project-specific infrastructure, was delegated to the clinical project lead-
ers.

The technology to be used for supporting RDC was chosen locally for each project,
based on knowledge about available systems existing in the Clinical IT department.
Also in the SCODA project, the choice followed the same rationale. The system under
concern, provided by Technilogix, supported RDC functionality and had recently been
purchased and implemented at large scale by another pharmaceutical company, Glaxo
Wellcome. However, the system was not originally developed for being used by study
monitors, but for data entry by doctors, and was thus lacking functionality for study
management.

5.1 The SCODA implementation process

Implementing infrastructure and organizational processes is neither simple nor intuitive.
The SCODA implementation process has revealed several aspects to be considered in
the context of introducing new infrastructure.

Software training

The Technilogix software, used as the technological component of the new infrastruc-
ture, had not previously been used within Astra Hassle. Also, it was employed for the
first time for being used by study monitors, instead of being used directly by doctors.
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Consequently, training was an important issue. The study monitors of the system re-
ceived a 2-day training. However, the training period was considered insufficient. Also,
the training was not conducted on the final version of the software, but on a version that
was still under development in order to include some additional functionality requested
by Astra Hassle. This caused a delay in use, when the monitors first had to adapt to the
final version.

Work procedures

Together with the use of the infrastructure, new organizational procedures were intro-

duced. Instead of collecting paper copies of medical records, which then would be

shipped to Astra Hassle for data entry, monitors were supposed to stay at the test site
and enter the cleaned medical data into the SCODA-system. The case study revealed,
that there was no full compliance with this procedure, for which the following reasons
were found:

» Time limitation: Depending on the number of test centers for monitoring, and their
geographical distribution it is not always possible to follow the rule without exces-
sive travel time.

* Budget constraints: The project budget is negotiated between Astra Hassle and the
local market companies in advance of the project. Consequently, when more travel-
ing than anticipated is required, the result is a conflict between study rules and
budget constraints.

As a result of these problems, we found situations where the process was applied in

accordance to its design, but the monitor conducted the actual data entry at home or at

the company office, rather than on-site at the test center.

Project management and “serious events”

As mentioned, the Technilogix system was originally developed for supporting doctors

in their data entry. The main focus of the system was therefore to enable a structured

and sequential data entry process. Considering the work conducted by monitors, the
work setting was rather different: Data is entered at different times and in varying se-
guences. Also, the monitor’s job includes being the local manager of the project. In or-
der to facilitate effective management, the system would need to contain additional
functionality for supporting management requirements, which was not available.

An important aspect of clinical studies is the handling of so cakeidus eveni®e.g.

side effects or other unexpected occurrences. In case of their occurrence, they are to be

reported immediately to Astra Hassle. Due to the asynchronicity of the system, it is im-

possible to include serious events handling. As a consequence, a manual procedure

based on phone and fax communication is used instead in parallel with the computer
based data collection process.

A second aspect related to system asynchronicity, and common for all client/server

systems, is that information is not available centrally before it has been transferred from

the client application to the server. Considering the complexity of the architecture, to-
gether with the movement of the client system between different sites, it is obviously
difficult to ensure a smooth and continuous data flow. Also, data may be stocked in cli-
ent applications, e.g. as a result of technical problems. Consequently, central study
management and data analysis at Astra Hassle is heavily depending on the functioning
of local client systems

System choice and implementation

During the case study a considerable discrepancy emerged between the monitors”™ needs

and the organizational and technological support provided to them. The monitors’ task
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is not limited at data collection. It requires study management and it is characterized by
different kind of time constrains. It follows that the tension between these elements is
effecting the infrastructure “in use”. The infrastructure implemented in the SCODA
project was deployed to support and to increase performances in the data collection ac-
tivity. All the other functions, implicit in the monitors’ activities, have not been taken
into account. It follows, that the tension among the different tasks requirements is char-
acterizing the way monitors use the infrastructure. In order to improve the conduct and
performance of future projects, it is therefore important to understand the underlying
rationales and intentions that influence the choice of technology and organizational pro-
cedures in clinical projects.

Considering the outcome of FASTRAC, it was obvious that momentum was too im-
portant to be lost in long-term evaluations of different options. Four years were spent in
analysis and project advertisement so that it was required some tangible outcome from
the project. The initiation of six RDC-projects can be seen as the consequence of the
need of achieving fast and tangible results in the FASTRAC implementation phase.
Clinical project leaders realized situations where they were obliged to chose FASTRAC
compliant technological and organizational infrastructures for their projects, but also to
conduct the clinical tests within given time and budget frames. Since FASTRAC did not
include detailed implementation guidelines, the systems were chosen and implemented
in accordance with decisions taken by clinical project leaders or the technical responsi-
bles in the projects.

The Technilogix-system chosen to support the SCODA-project was implemented and
maintained by the vendor, who also provided the network supporting the data transfer.
The help-desk function in the project was thus divided between technical aspects, taken
care of by Technilogix, and content or study related problems, supported by Astra
Hassle. Several monitors, however, expressed doubts about this division, since the bor-
derline between technical and content related problems was not clear to them, and to the
help desk-staff.

Summarizing the results of the analysis, the SCODA deployment reveals the presence
of different, and partially conflicting, rationales behind the decisions taken. On one
hand, providing appropriate infrastructure to support monitors’ work was considered as
important for improving overall performance in clinical trial process. On the other hand,
the chosen solutions had to be simultaneously compliant with the FASTRAC recom-
mendations, i.e. to cut the time of the data handling process, which caused a dilemma
when systems had to be selected. The monitors’ daily problems related to the local con-
dition, are highlighting problems that can’t be solved implementing a system that is
only focused on a predefined cutting time rationale. Considering the implemented solu-
tions for all projects, and the different rationality present, one can conclude that there is
a significant amount of patchwork in the system selection and implementation process.

6 Discussion
Webster’s New World dictionary (1988) defines infrastructure as
"a structure or underlying foundation; the basic installation and facilities
on which the continuance and growth of a community, state, etc. depends,
as roads, schools, power plants, transportation and communication system
etc.”
In the SCODA project, the underlying foundation is found in the design of a global
business process, supported by standardized technology. The aim of this organizational
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and technological infrastructure is to achieve compliance with the strategic intent for the
FASTRAC project. Consequently, the selection of the SCODA infrastructure is not the
result of cultivation (Dahlbom and Janlert 1996) or evolutionary processes in the orga-
nization, but stems from a single point of reference: The FASTRAC recommendations.
Considering the span of FASTRAC, ranging from organizational change to technologi-
cal solutions, the SCODA project not only concerns the implementation of a computer
system, but implicitly addresses the problem of the interaction between technology and
organization.

When analyzing infrastructure redesign processes, the understanding of global and local
dynamics and the occurring tensions are crucial. Distinguishing these two levels of
change, we can refer to the depth and magnitude of the change process. Changing infra-
structure means to redefine the underlying foundation, the skeleton on which opera-
tional activities are based.

The FASTRAC project at Astra Hassle was conceptually based on the idea of radical
and disruptive change, as promoted in the literature addressing Business Process Re-
engineering, and also used in the Strategic Alignment Model (SAM).

The SAM is pushing the idea of matching organizational structure and information
technology to achieve the inherently dynamic fit between external and internal domains,
comprising business strategy, I/T strategy, organizational infrastructure and processes,
and I/T infrastructure and processes (Henderson and Venkatraman, 1993). The role of
infrastructure is often regarded as an enabler for new pre-defined organizational forms
and procedures rather than being a non-separable element in a dynamic and not fully
predictable change process. Accordingly, the use of simplified assumptions, e.g. that
introducing new IT in institutionalized organizational procedures will enable strategi-
cally defined positive externalities, is a common conclusion in the infrastructure related
literature (see, Broadbent, Weill & Clair, 1995). Moreover, IT infrastructure is con-
ceived as an engine for business globalization and standardization of procedures
throughout the global enterprise.

This analytical model is based on a description of business processes within the organi-
zation, the rational evaluation of change options, and the identification and implemen-
tation of the best innovative technologies and procedures to improve organizational per-
formance from a given and well-defined point of departure.

Looking at how infrastructure and its implementation and diffusion are discussed in the
managerial literature, it is implicit that global means uniform. Shared databases and
common sets of organizational procedures are frequently proposed as measures to cope
with diversity, which is considered as a disturbing factor in the creation of the global
organization. Consequently, the infrastructure becomes an engine for reducing variation
and diversity in organizational processes. As Lévy (1996) puts it: The organization is
striving for "universality with totality”. Following this argumentation, globalization is

not perceived as the process of organizing and doing business worldwide, but as a way
of constituting a global institution, and thus to a large extent a process of standardiza-
tion.

A major imperative for the implementation of standardized change is the alignment of
organizational structure and processes on the one hand, and information technology
infrastructure and use on the other hand. Each form of misalignment or variation in the
adoption process is considered as an organizational pathology, rather than an effect of
local adaptation in the implementation process, and must be removed or re-aligned in
accordance to the pre-defined business process or action plan.

40



Our case reveals that local adaptation of globally defined infrastructure, variations in
organizational processes, and differences in the use of IT are characteristic elements of
infrastructure implementation. Otherwise, globalization would be nothing more than the
upscale of a local implementation process, and the global organization a larger exten-
sion of the local one. To organize world wide, however, means to deal with local cir-
cumstances and dynamics, without loosing perspective on the common goals of the
global organization.

In sum, infrastructure implementation is a highly situated. Situadedness derives from
specific organizational needs, but is also strongly influenced by the dynamics of the
change process, such as local and global organizational politics and power games.

The case study shows that alternative systems have been implemented, partly for inves-
tigating different technological threads, partly due to a non-homogeneous image of the
planned change. Despite the strategic intent of designing and implementing a common
infrastructure, this reflects an approach to change based on different levels of tinkering
and improvising, rather than reengineering and strategic alignment. (Ciborra 1997)

6.1 Organization and technology: reciprocal inscriptions

The relation between global and local aspects of infrastructure can be analyzed through
the concept of inscription (Akrich 1992). Akrich points out that "objects are defined by
subjects and subjects by objects” (ibid, p 222), i.e. that the world is inscribed in the ob-
ject and the object is described in its placement. This concept of reciprocity in the rela-
tionship between two phenomena lies at the core of the analysis of the relation between
technological and organizational inscription with regard to infrastructure implementa-
tion.

Technology inscriptiomefers to the rigidity of the technology in constraining the users

in the way they are related to the technical ob@cganizational inscriptionpn the

other hand, reflects the level tteedom or rigidity in organizational procedures or, in
other words, the extent to which organizational agents are allowed to reshape the ways
in which the technical object are used following the organizational rules.

Organization and technology interact and reciprocally shape the organizational context
that is resulting from their interaction. Technology is providing a platform for perform-
ing organizational activities, and the way of usihg technology in the organization *
situates “ technology itself.

H Rigid Orga- Strict Alig-
nization nement
Organization
Inscription
Loose Rigid Tech-
L Coupling nology
L H

Technology Inscription

Figure 4: The framework for analysis
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The two-entry table in fig. 4 provides a combination of alternative scenarios based on
different inscription levels in its two dimensions, and allows the characterization of dif-
ferent ways of conceiving infrastructure and its deployment. The entries in the table
represent four alternative infrastructure implementation contexts.

Strict alignment

In this case, the design of organizational procedures leaves no room for local adaptation.
At the same time, technology is rigid: There is no option for use outside the defined
context. Standardization of technology and organizational procedures and strict align-
ment between these elements typically characterize the infrastructure.

Rigid Technology

Organizational procedures are open for local adaptation, while technology does not
permit changes in use. Infrastructure is characterized by tensions between global and
local organization procedures aiming at satisfying the same objectives, but differing in
their means for achievement.

Loose coupling

Organizational procedures and technology use can be redefined and adapted locally.
The infrastructure allows adaptation to internal and environmental dynamics and is
typical of knowledge intensive organizations.

Rigid organization

Organizational procedures are strictly defined at global level, while technology is open
for modifications. The infrastructure is characterized by tensions between different
technologies adopted at local level, or local variations in technology use.

Obviously, the four contexts presented here can not serve as a prescriptive model for
selecting the best possible infrastructure for a given organizational setting, or for opti-
mizing an organization using a specific technology. Rather, they can be considered as
an explanatory model to understand possible interactions between organization and
technology and to outline the characteristics of the infrastructure in use.

The local adoption process can define or redefine the infrastructure in use. In the case of
Astra Hassle, the infrastructure in use in the SCODA-project is resulting from different
local organizational adaptations due to the low organization inscription. The monitors
use different procedures, developed on the basis of a local organizational context, to
fulfill their task, e.g. data entry is not always done at the doctor’s place as defined in the
global procedure. At the same time, technology inscription is high, i.e. the IT-system
does not allow a local customization.

While standardized technology can be deployed to achieve a high technological inscrip-
tion, local factors can have a considerable influence on the implementation of organiza-
tional procedures and thus on the infrastructure in use. On the other side, highly in-
scripted organization procedures can be affected by local adaptations of low inscripted
technology. Local adaptations are thus a critical factor in defining the infrastructure in
use.

7 Conclusion

The analysis of the case study allows the identification of some critical factors influ-
encing the introduction and implementation of a new infrastructure into the clinical trial
process at Astra Hassle. Though these lessons stem from a specific case, they may be
applicable in a wide variety of organizations.

It was observed that there is a divergence between the originally designed and antici-
pated way of working and the actual local work procedures being applied in the project.
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At the same time, the study of the infrastructure being used in the data collection and
entry process has shown that it is not fully sufficient to support the study monitors’ job.
Also, it does not allow the use of an organizational process fully compliant with the
recommendations of the FASTRAC change initiative.

The infrastructure in use is thus a consequence of a deliberate planning process regard-
ing the design of organizational procedures and the selection, implementation and use of
information technology, intertwined with dynamic and unpredictable elements due to
non-anticipated local adaptations.

In order to comply with legal and other requirements, clinical trial processes require
certain rigidity, and thus a minimal general level of specification. As shown in the case
study, a process definition and general rules for IT-use have been introduced through
the FASTRAC framework: the global level of inscription. However, IT-use was char-
acterized by adaptation into its local organizational context: inscription also took place
at local level!

Global design and inscription is thus only one phase in the adoption process of infra-
structures. Local adaptation and the unfolding of local inscription are other factors that
influence the emerging work process and use of infrastructure. In this case, the tradi-
tional managerial approach to study the infrastructure deployment is not fully sufficient
to describe the infrastructure in use. This approach leaves the analysis at the surface.
Studying the deployment of infrastructures in global organizations means to study the
infrastructure in use, not only on the surface. The case study has shown that raising the
awareness of the tensions between global and local design and adoption is important.
Infrastructure deployment has to be considered as the outcome of the interaction be-
tween global design and inscription, and local adoption. Local adoption processes
regularly result in adaptation of global specifications and the development of local in-
scription mechanisms. Different contexts of interaction can be identified, depending on
the selected organization and technology. Limiting the analysis to the identification of
mis-alignments is not allowing to the full comprehension of the dynamics of change.
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ABSTRACT

Despite the significant progress in research on information systems and organisations
in recent years, a major shortcoming of most such work is the lack of geographical con-
siderations. This is surprising given the inherent spatial nature of networked informa-
tion systems. In this paper, we argue that the emergence of the electronic space and the
consequent co-existence of ‘two spaces’ (i.e. the electronic space and the physical
space) represent a fundamental change in the environment for organisations, and this
change has been, and will continue to be, a main source of organisational innovations.
Valuable lessons can be learnt from geographical research on the information economy
over the last ten years or so. The empirical evidence from our case studies is used to
illustrate some emerging tendencies. A number of themes for further research will also
be highlighted.

INTRODUCTION

With the emergence of the information economy, rapid development and proliferation
of information and communications technologies (ICTs) have enabled organisations —
particularly multinational organisations operating in multiple locations - to manage in-
ternal activities and processes and external relations in radically different ways. Since
the 1980s most organisations have been experimenting with various organisational in-
novations in order to become more efficient and effective in the market (e.g. Applegate,
1994; Li, 19954, 1997). ICTs can not only be used by organisations to collect, store and
manipulate information, but also to transmit information over long distance at the speed
of light. This capacity of ICTs in redefining relations between people at physically
separate places and in resolving the compromise between fixity of capital location and
the geographical flexibility of its use has been a main source of organisational innova-
tions - including how functions, tasks and people are distributed and managed between
different locations and between the hierarchy and the market (Li, 1997). In this process,
activities can be transferred from the local to the global arena, so that geographical dif-
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ferentiation between places can be more fully exploited and markets in far away places
can be more easily reached.

This is, however, not to say that distance will no longer matter in the networked infor-
mation economy. On the contrary, as will be discussed later in the paper, geography
has never been more important because ICTs allow multinational organisations to ex-
ploit minute differences between physically separate places, for example, in terms of
local labour market conditions, the nature of cultural facilities and of institutional
structures. Utopian, futuristic perspectives on the post-industrial society - that the con-
straints of space and time and the particularities of place diminish and disappear alto-
gether and all information will be found in all places at all times (Godfrey, 1979;
Toffler, 1981) - have increasingly been criticised and abandoned (Hepworth & Robins,
1988; Gillespie, 1991; Goddard, 1994). Nevertheless, the influence of such Utopian
views remain clearly visible in organisation and management thinking, and progress in
the geography of the information economy since the 1980s have been slow to be
adopted in non-geographical research - including research on information systems and
organisations.

In this paper, we would explore the relevance of geographical research on the informa-
tion economy to research on information systems and organisations. In particular, we
advocate the concept of ‘two spaces’ as a result of the emergence of the ‘electronic
space’ which co-exists with the physical space and place of this world. The emergence
of the electronic space is leading to a fundamental change in the agglomeration econ-
omy: whereas in the physical space what have been agglomerated are physical entities
and people in specific places; but in the electronic space, what are increasingly being
agglomerated are of ‘experiences’ linked together through electronic means, with pro-
found implications for organisational learning, work organisation and inter-firm rela-
tions. This change is increasingly being reflected in the new behaviours of organisa-
tions (particularly multinational organisations) and individuals in the information econ-
omy. In this paper, the key features of the electronic space (and place), its relationship
to the physical space and place, as well as the implications for multinational organisa-
tions will be examined in detail. Some case studies and emerging business phenomena
will be used to illustrate some new tendencies. A number of new themes for further re-
search will also be highlighted.

LIVING IN ‘TWO SPACES’: LESSONS FROM GEOGRAPHY

Since the late 1980s, numerous studies have been carried out about the geography of the
information economy (e.g. Goddard, 1988, 1992; Hepworth, 1989; Li, 1995a). One of
the main conclusions is that to understand the new spatial dynamics of corporate activi-
ties in the information economy we need to shift our focus from the geography of space
(geographical separation) and place (the unique characteristics of particular socio-
cultural settings) to the geography of flows (Castells, 1985; Hepworth, 1989; Goddard,
1994). ICTs allow information capital to be accessed instantly from, or transmitted to,
remote locations (Hepworth, 1989). So the locational patterns of the (networked) in-
formation capital cannot truly represent the geographical patterns of its use. To under-
stand the new spatial dynamics of the information economy we need to look at the flows
of information - not just where the information capital is located but also where it is
used (Hepworth, 1989; Li, 1995a).
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Hepworth (1989) advanced the concept of ‘communicability’ to interpret the movement
characteristics of networked information capital and its spatial dynamics. This concept
highlighted the qualitative difference between the geographical mobility of information
capital through computer networks from alternative conceptions of capital mobility (e.g.
the physical relocation of fixed capital), which signified the co-existence of two geogra-
phy in the information economy - the geography of places or capital formation and the
geography of flows or mobility. Several approaches have been developed to study the
geography of the information economy. Moss (1986) advocated the study of the geo-
graphical patterns of the telecommunications infrastructure and the volume of data
flows on the network. Hepworth (1987, 1989) examined the topology of computer net-
works used by multinational companies as representations of the physical layout of their
equipment and communication links over space. Li (1995) advocated the study of the
‘functional network’ - the patterns of information flows embedded in the corporate net-
work - rather than the technical configuration of the corporate network itself as did by
Hepworth and others.

Since the 1970s, a great deal has been said about the ‘death of distance’ and the ‘end of
geography’, but such views were often based on limited empirical evidence (e.g.
O’Brien, 1992), or futuristic predictions about the potential impacts of telecommunica-
tions (e.g. Martin, 1978; Godfrey, 1979; Toffler, 1981; Mandeville, 1983). The flaws
with such views are evident. As Hepworth and Robins (1988) argued the view that ad-
vances in telecommunications will finally and irrevocably overcome the ‘tyranny of
distance’ needs to be seen as part of a broader modernisation myth concerning the im-
pact of technology on society, because technology and technological change are con-
ceptualised outside of any social, economic, political and cultural contexts. On the ba-
sis of what changes technology might possibly effect, extrapolations are made about
what will, necessarily and inevitably, occur (Gillespie, 1994). The reality is, even in the
information economy, geography matters. ICTs redefine geography, not eliminating it!
The physical space and place is still fundamentally important to us at all levels of soci-
ety and the economy even in the information age.

Despite the significant progress made in geography on the information economy over
the last ten years or so, such progress has been slow to spill into research on information
systems and organisations. The neglect of space and place is surprising given the inher-
ent geographical nature of information systems. In particular, with the rapid develop-
ment and proliferation of ICTs and the firm establishment of the information economy,
organisations increasingly have to operate in two spaces simultaneously - the physical
space and the electronic space. These two spaces are not mutually exclusive and they
sometimes overlap with each other in the organisation and execution of activities, but
many rules governing these two spaces are fundamentally different. To survive in the
information economy, organisations must not only exploit geographical differences and
overcome geographical constraints in the physical world, increasingly they also have to
exploit opportunities and face threats in the new electronic space. Given the strategic
importance of information in the contemporary economy, it is perhaps actions about and
in the later that will separate winners from losers.
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The emergence of the electronic space is not only relevant to multinational organisa-
tions operating in multiple locations, but also to smaller organisations selling or
sourcing supplies from wider areas. Indeed, even for some small organisations serving
primarily the local market, the electronic space can still be highly relevant. One exam-
ple is that people often check the web pages of local PC stores to find out which one
offers the right product at the most competitive price. The point is, all organisations
have to learn to live in ‘two spaces’ to survive and thrive in the information economy.
Indeed, the very concept of ‘multinational organisations’ perhaps needs to be redefined.

The emergence of the electronic space, however, does not mean the significance of the
physical space has decreased. Many characteristics of the physical space will continue
to affect the operation and development of organisations. As Harvey (1989) argued,
with the support of advanced information systems, organisations are increasingly able to
exploit minute geographical differences to good effect. Small differences in what the
space contains in labour supplies, resources, infrastructures and the like become of in-
creased significance. An important paradox is that the less important the spatial barriers
the greater the sensitivity of capital to the variations of place within space, and the
greater the incentive for places to be differentiated in a way that is attractive to capital.
Multinational organisations are in a particularly strong position to exploit such differ-
ences between places, but with the emergence of the electronic space the barriers to
smaller organisations in doing so are increasingly being eroded.

The co-existence of ‘two spaces’ represents a fundamental change in the environment
for organisations. Although the electronic space perhaps has emerged since the tele-
phone and radio were invented, it has only become essential to organisations in the last
ten years or so as advanced information infrastructures become widely available and as
the information economy becomes firmly established. In particular, different from the
telephone which has improved the geographical flexibility of labour (other geographical
flexibilities have been derived from this), data communications increase the flexibility
of both labour and information capital (Hepworth, 1989). So the level of flexibility to
organisations in terms of ‘who and what locate where’ has increased significantly. This
is especially so given the growing importance of information in capital and labour for-
mation.

With the emergence of the electronic space, the nature and characteristics of the ‘place’
has also been radically redefined. At one extreme, virtual places in the electronic space
are increasingly being created - enabling people physically located in different places to
meet electronically (e.g. a virtual chatroom). In essence space and place have con-
verged into one. This is not to say that the physical place is no longer relevant to indi-
viduals and organisations. On the contrary, local characteristics will continue to affect
the effectiveness of communications between people from different places even in the
‘virtual place’. Indeed, even though in the electronic space, the ‘friction of distance’
based on the transportation model for certain information capital and labour has been
eroded, other frictions of distance derived from differences between places (e.g. local
culture, language) will continue to work. A new model based on telecommunications
and transportation is needed to understand the new dynamics of the space economy.
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Another factor significantly affected by the emergence of the electronic space is time.
A very important dimension of the industrialisation process is the standardisation, and
our acceptance, of time in our work and social life. By changing the nature of the fric-
tion of distance, the question of time and its significance in our work and everyday life
is re-opened. However, this issue is beyond the scope of this paper.

The implications of the ‘two spaces’ for organisations are extremely profound, and
many lessons can be learnt from new theories on the geography of information economy
developed in the last ten years or so. Instead of living in the physical space and place
and overcoming distance by transportation, organisations now have to deal with differ-
ent combinations of physical and electronic spaces and places. These spaces and places
can co-exist with one another and/or be flexibly integrated. The enormous geographical
and organisational flexibility that can be derived from these combinations implies that
organisations have to adapt the way they manage internal activities and external rela-
tions. Although decisions regarding ‘who and what locate where’ remain critical to
many organisations, the number of options and choices they have has increased signifi-
cantly. How to exploit the two spaces and manage the enormous complexity associated
with this will be one of the most significant challenges to management in the next dec-
ade.

TWO SPACES: A BRIEF COMPARISON OF KEY CHARACTERISTICS

The emergence of the new electronic space is a fundamental aspect of the information
economy. To a large extent the electronic space is embedded in - and intertwines with -
the physical space and place. People and organisations can exist in two spaces simulta-
neously or ‘move’ between them in sequence. In recent years some organisational in-
novations have been developed to exploit the enormous flexibility for organisations and
individuals derived from the new electronic space. Because the telecommunications
infrastructure (hence the electronic space) has largely been created to improve commu-
nications between people in the same and/or different places, the similarities between
these two spaces, both in their characteristics and in the rules governing their use, are
relatively easy to understand. For example, the communication between two individu-
als through an electronic medium tends to be more effective if some conditions of the
physical place in which face-to-face contacts normally take place can be recreated (Li &
Gillespie, 1994). However, significant differences exist between the physical space and
the electronic space.

One of the most profound differences between the two spaces is the speed of communi-
cations. In the physical space, communication speed depends on the mode of transpor-
tation, but in the electronic space, communications happen at the speed of light. Many
other differences between the two spaces are closely related to this feature. Another
significant difference between the two spaces is the content of communications. In the
physical space the content of communication can be both informational and physical,
and very often the information is embedded in physical items - be they books, reports,
or human heads. However, at the current stage of scientific development, what can be
communicated in the electronic space is information alone.

2 However, it was reported in tihNew Scientisthat some quantum physicists believe that in-
formation is a new substance more ethereal than matter or energy, and in theory it is not en-
tirely impossible to ‘fax’ a cup of coffee through the telecommunication network from Lon-
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Many features of the physical space (and place) have been in existence long before hu-
man beings occupied the earth, but human activities have significantly redefined this
space by making various places the way they are and, by advancing various transporta-
tion infrastructure and related facilities which have significantly reduced the time re-
quired to travel or move products between places. The spatial dynamics of the physical
space can be understood through various branches of human and physical geography.
In contrast, although the electronic space is to some extent defined by the geography of
the telecommunications infrastructure and related facilities and, the geographical devel-
opment of this infrastructure is closely related to the economic and political geography
of this world, the geographical patterns of the telecommunications infrastructure and
other information capital cannot reflect the full dynamics of the electronic space be-
cause information capital located in a specific place can be accessed remotely via tele-
communications.

Despite the ‘instanceness’ of communications, the electronic space is far from friction-
less - the geographical patterns of the telecommunications infrastructure and its band-
width, the costs and various rules and regulations governing its use, to name but a few
factors, all significantly affect its features and the way it is used. Even today, some in-
formation (e.g. human intelligence) cannot be effectively transmitted over the wire. In
addition, to understand the implications of telecommunications for spatial relations and
the true features of the electronic space, ICTs need to be conceptualised as integral to
particular social formations, and in consequence, necessarily constituting and express-
ing the dominant social relations and values of those formations (Robins and Webster,
1988). As Harold Innis (1951) persuasively argued, all communications media, and the
technologies that underpin them, contain an inherent ‘bias’. The information infra-
structure, which underpins the electronic space, cannot be separated from the social,
political, economic, and cultural contexts in which the infrastructure is embedded.

In examining the geographical impacts of ICTs on large organisations and on the wider
economy, Gillespiet. al.(1988) argued that the analogy of telecommunications as the
‘electronic highway' of the information economy (Castells, 1985) is misleading, because
unlike the transportation infrastructure, computer networks and telecommunication in-
novations cannot be divorced from the particular institutional structures in which they
are embedded. Such innovations are integral to particular production, organisation,
distribution and co-ordination structures and have no existence independent of these
structures. The access to and ownership of a connection to a network does not neces-
sarily imply that access is available to all possible facilities of the network or indeed
that the existence of facilities is known or understood. An individual user may be re-
stricted by hardware or other physical limitations, or human imposed control to a minor
subset of the overall facilities available on the network (Tolmie, 1988). This is true not
only at the global level (e.g. the Internet) but also at the organisational level. For exam-

don to New York. Anton Zeilinger, a physicist at the University of Innsbruck, believes that
atoms, molecules and even small viruses may be teleported within a decade oNsw See
Scientist 14 March 1998, for more detail. Available from
http://www.newscientist.com/ns/980314/features1.html
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ple, the use of the corporate network in a multinational organisation (and various infor-
mation resources embedded in the network) depends critically on not only the techno-
logical configuration of the network, but also more importantly, on a wide range of
other factors such as the corporate hierarchy, the functional division, the technical and
other competence of the users and so on. When studying the characteristics of the elec-
tronic space, the naive assumption that the ‘friction of distance’ can be transcended and
that ubiquitous ICTs will bring about a decentralised society of electronic cottages must
be abandoned (Goddard, 1994). Some of the main differences between the two spaces
are outlined in Table 1.

Table 1. A Comparison between the Physical Space and the Electronic Space:

Physical Space Electronic Space
Content Physical and Infor- | Informational
mational
Medium of move- Transportation .
ment Telecommunications
Speed of movement | Depends on the modeLight/ instant - infrastructure (band-
of transportation width), costs, regulation etc. restrict
speed
Distance Major constraint Doesn’t matter (except costs)
Places Separated Local characteristics matter; Can
converge with space; Virtual places
Time Matters Matters but events can suspend in
time
Identity (individual / | Defined Can be recreated independently of
corporate) the identity in the physical space/
places

The emergence of an electronic space has profound implications for organisations as
well as individuals. The ‘ICTs revolution’ based on the convergence of telecommuni-
cations and computers can greatly improve the geographical mobility of not only infor-
mation labour but also information capital and resources in the electronic space. So the
geographical flexibility in the organisation of people, tasks and functions, internal proc-
esses and external relations can be significantly increased. To understand this process,
however, one key question needs to be answered is the relationship between the physi-
cal space and the electronic space, in particular, how individuals ‘move’ between the
two spaces and indeed, how individuals and organisations ‘live’ in two spaces simulta-
neously!

Space is primarily about geographical separation (i.e. distance) between places and be-
tween individuals in different places, and it needs to be overcome in the execution of
certain tasks or the organisation of some processes. In the physical space, distance is
overcome by transportation - by moving people or physical products between places or
by spatial agglomeration of physical entities and people in particular places. In the
electronic space distance is overcome by telecommunications, and agglomeration can
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happen through computer networking rather than by physically locating various entities
together. As the information economy is firmly established, more and more information
capital or resources can be transmitted across the telecommunications network, which
means information capital located in physically separated places can be integrated in the
electronic space; and to some extent the physical distance between information workers
in different places can be more effectively overcome by advanced telecommunications
than by telephone alone. In reality, the electronic space and the physical space com-
plement each other and they mesh together flexibly as one in the organisation of certain
business processes or the execution of tasks. The result is vastly increased flexibility in
the way activities or processes can be organised.

At one extreme, the electronic space can exist independently of the physical space, and
the electronic space and the physical space can co-exist in parallel to each other. People
and organisations can meet at various temporary or permanent electronic (virtual) places
(e.g. virtual chatrooms) in the electronic space and the physical location of the partici-
pants are largely irrelevant. Nevertheless, there are limits to what functions the elec-
tronic place in electronic space can fulfil, and even in the electronic space and place,
features of the physical place and space still matter significantly. For example, the
communication in the electronic space and place is restricted to information alone; and
time zones still restrict the flexibility of the electronic space; and characteristics of the
physical places (e.g. culture, language) significantly affect the effectiveness of commu-
nications between individuals in the electronic space. Nevertheless, the options opened
up to organisations and individuals are numerous and eventually this may fundamen-
tally reshape the way organisations manage internal activities and processes and exter-
nal relations.

ORGANISATIONAL IMPLICATIONS: SOME CASE STUDIES

ICTs have allowed organisations new flexibility in the management of information
capital, the location of facilities, functions and people, and the way they deal with sup-
pliers and customers (Hepworth, 1989; Li, 1995b; 1997, Li & Williams, 1997). How-
ever, this flexibility is a double-edged sword and as the level of flexibility increases so
is the level of complexity in the organisation of internal activities and processes and
external relations. ICTs can be used to overcome many conventional geographical con-
straints, and by doing so the environment in which all organisations operate has become
increasingly more complex. Indeed, many constraints to organisations derived from the
characteristics of the physical space and place are no longer as significant, and some-
times irrelevant, in the electronic space, so organisations are now able to do many
things in ways impossible in the past. Even some basic rules governing organisational
design and inter-organisational relations have been radically redefined with the emer-
gence of the new electronic space (Li, 1997; Li & Williams, 1997). These develop-
ments are particularly relevant to multinational organisations operating in multiple lo-
cations.

Back in the 1950s and 1960s, the widespread adoption of telephones has significantly
affected the corporate structure of the industrial economy - the physical separation of
control from production and distribution, the concentration of decision making in core

regions and the decentralisation of branch plants in peripheral regions and developing
countries. Telephones allow management to control remotely located activities effec-
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tively (e.g. Goddard, 1975; 1977; 1979). A parallel has often been draw between the
telephone and transportation in their space and time adjustment effects on various cor-
porate activities. Like transportation, the telephone played a critical role in providing
for production and locational flexibility in firms and government, without which the
mass production economy could not possibly have evolved as it has done.

A new wave of exploitation of the electronic space began since the 1980s as the ‘ICTs
revolution’ and the information economy gather momentum, and computer networks
were made the explicit technological focus of such studies (Hepworth, 1989). In par-
ticular, different from the telephone (voice communications), where locational flexibil-

ity has been derived from the improved geographical flexibility of labour, data commu-
nications increase the flexibility of both labour and information capital (Hepworth,
1989). Indeed, in this new electronic space underpinned by the convergence of comput-
ers and telecommunications, even the nature and functions of the telephone have been
redefined. Apart from its conventional use, more and more new functions have been
added to the telephone by using the number pad as an input device to control remotely
located ‘computers’. As our case studies will show, many leading organisations have
successfully exploited the flexibility associated with the emergence of the electronic
space and place; and a wide range of organisational innovations have been developed in
recent years to exploit this dramatically improved flexibility. However, such organisa-
tional innovations have rarely been systematically conceptualised from a geographical
perspective. Given the inherent spatial nature of computer networks a geographical
approach to organisational innovations and information systems would be of great theo-
retical and practical relevance. Many lessons can be learnt from recent progress in ge-
ography on the information economy.

Corporate Restructuring in the Electronic space

With the emergence of the electronic space through the development of corporate net-
works, organisations are able to undertake radical corporate restructuring within the
parameters of its existing geographical structure by reorganising information flows be-
tween different sites and functions. In other words, new organisational structures can be
achieved through reorganisations in the electronic space without major relocations in
the physical space. By doing so, the cost and time required to undertake corporate re-
structuring in response to internal and external changes can be significantly reduced.

One example was a large wood door and window manufacturer in the UK. The com-
petitive advantage of the firm was based on being a low cost producer of customer-
specified products in locally defined markets. Consequently, the firm was organised on
a geographically based, multi-site structure in which each site was primarily a duplica-
tion of others. Each production site was relatively autonomous, designing and manu-
facturing non-standard products tailored to local requirements. However, the locally
defined market collapsed over a period of three years, and the firm was forced to shift
its focus to standard, mass-produced products (e.g. the DIY market) for the south-east
England. The market re-orientation required the firm to restructure its branch plants,
where sales and distribution were separated from production and then centralised and
managed at the corporate level. The production activities were reorganised between
different branch plants so the structure of production was transformed from previous
geographical duplication (i.e. each branch plant is primarily a duplication of others) to
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geographical specialisation (i.e. each branch plant specialises in making a specific range
of products). However, this corporate restructuring was mainly achieved not by relo-
cating people and facilities, but by reorganising the information flows between different
sites so the functional composition of different sites are redefined. A corporate network
was developed to support the redefined information flows and the new corporate struc-
ture. By doing so, spatially separated activities are effectively re-integrated through the
computer network.

Such changes are happening at various geographical scales and similar evidence has
been found in a series of other large organisations in the manufacturing, retailing and
financial services sector. Figure 1 graphically illustrates this capacity of ICTs in the
electronic space (Li, 1995a). By reorganising the reporting lines from patterpat-

ternb in the electronic space, the structure of the firm has been transformed into an
equivalent of four sites instead of three without actually creating the physical site for the
fourth establishment accommodating functions I, L, N, Q and W. This capacity of ICTs
enables organisations to undertake corporate restructuring more easily and more fre-
guently in response to changing internal and external conditions.

Process Integration via the Electronic space

Separating activities (or different parts of an activity) in an organisational process over
space can significantly undermine process integration, which until recently has been a
major compromise that most organisations have to live with (Li, 1997). However, with
today's ICTs, this compromise can to a large extent be resolved for many activities, be-
cause spatially separated activities can be electronically re-integrated. By doing so, an
organisation can gain enormous flexibility in locational choices and in the way various
activities are organised and conducted.

In service sectors, such as the retail branches of banks and building societies, many
back-office activities have conventionally been co-located with front-office activities in
the same premise. However, in recent years, back-office activities (e.g., cheque clear-
ing) are increasingly separated from front-office activities (e.g., serving customers), and
then the former are centralised and relocated to spatially separated, functionally spe-
cialised administration centres. These spatially separated back-office and front-office
activities are then re-integrate electronically. This, on the one hand, reduces the amount
of administrative work in retail branches and leaves these branches more space and time
to serve customers; and, on the other hand, centralising and specialising back-office
activities from several retail branches (normally located in expensive population cen-
tres) and relocating them to specialised administration centres in low cost areas can lead
to scale economy and reduction of office overheads. In some cases, this spatial separa-
tion has happened across regional and national boundaries. The situation in retailing is
quite similar.
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Figure 1: Corporate Restructuring in the Electronic Space
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The implications for organisations are extremely profound as they can gain enormous
locational flexibility in organising various activities. On the one hand, organisations
can make radical changes in their organisational structure within their existing corporate
geography - by reorganising the information flows linking different sites rather than by
physically relocating facilities or workers (which has been discussed in the last section).
On the other hand, organisations can disintegrate activities further and relocate them to
different places in order to exploit geographical differentiation in cost factors while
maintaining process integration.

Similar to separating the front- and back- office activities, key developments in ICTs
also allowed the customer service functions to be carried out via the telephone in a
back-office environment - the 'back-officing’ of front-office activities. The introduction

of new tele-mediated services has resulted in new forms of organisations in some sec-
tors, as well as new ways of service delivery to customers at low costs. In most cases,
this change involves the concentration of service supply from geographically dispersed
locations in downtown areas (for instance, numerous retail outlets in population centres)
to a few central locations in cheaper areas, often away from the downtown. The link
with customers conventionally maintained via face-to-face contact is now maintained
by telecommunications over distance.

Until recently, front-office activities are seen as immobile, because they have to be lo-
cated in physical proximity to their markets, and their effectiveness is based on face-to-
face contacts with customers. For many front-office activities this remains the case
today, but since the late 1980s, key developments in ICTs - particularly in advanced
voice telephone systems and integrated information systems - have led to the relocation
and concentration of some conventional front-office activities that required an interface
with the customer - essentially separating the service provider and the customer over
space and re-integrate them via telecommunications. The evolution of intelligent net-
works, the introduction of automatic call distribution systems together with the intro-
duction of toll-free or local rate telephone numbers allowed certain sectors to provide
services to their customers from one or a few central locations via the telephone, with-
out undermining the effectiveness of the services. The telephone network is supple-
mented by a data network providing essential information to the operators. By doing
so, many conventional front-office activities are essentially being pushed into a back-
office environment. The organisation can gain a series of benefits ranging from lower
overhead (office and labour), scale economies, higher efficiency and improved services
(extended hours).

Such development has been extremely fast in recent years, as has been reflected in the
rapid growth of ‘call centres’ in the field of tele-services (e.g., tele-banking, tele-
insurance, and tele-reservation services). Direct Line, the extremely successful subsidi-
ary of the Royal Bank of Scotland, became the largest motor insurance service firm in
the UK only a few years after it was launched, and its household insurance and mort-
gage businesses have also been growing rapidly. Instead of setting up numerous high
street retail outlets, the firm is organised as six service centres in the UK, which are
linked together by a private corporate network. All business is conducted via the phone
and supplemented by postal mails.
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Most banks in the UK launched telebanking services in recent years. Telebanking not
only allows banks to move away from traditional retail banking based on a large net-
work of expensive retail branches in high streets (though such branches will still be use-
ful), but also allows the service to be extended to 24 hours a day, 365 days a year.
Some US and European banks are now entering the UK retail banking market this way.

Another example is found in the telesale operation of a major airline. The majority of
the airline's customers have traditionally been based in the Southeast of England. As a
result, around 90% of telesale staff were located at Heathrow. Since the late 1980s, the
airline rationalised its operations, with telesale centres being set up in Manchester, Bel-
fast, Glasgow and Newcastle as well as Heathrow. The operation was monitored and
controlled from a call management centre at Heathrow, and the new structure was un-
derpinned by a number of innovations in its information systems. By developing an
integrated private network, and by using British Telecom's intelligent network service to
route calls from customers to the most convenient call centre, the five central locations
are integrated into one 'virtual office’. More importantly, staffs are increasingly moved
away from the expensive Heathrow to other cheaper locations. Currently, the interface
between UK and the rest of the world is also being developed. When US lines are busy,
calls are automatically routed to the UK at no extra costs to clients. This innovation
enabled the airline to reduce costs and improve the quality of its reservation services.

Working in Multiple Places

A series of other new business phenomena can also be conceptualised by using the ‘two
spaces’ concept. Examples include international projects involving geographically dis-
tributed team members and the so-called multi-organisational workers (people offering
their special expertise to several clients via electronic means). One concept dealing
with geographically dispersed teams is team-telework (Li & Gillespie, 1994), which is
primarily concerned with people in different locations participating in the same project
via electronic means. Team-telework can take several organisational forms. At one
extreme is the sequential participation by members on a common task with the support
of ICTs. That is, when a job is assigned to a team, one team member can start working
on it at a location or locations convenient for him/her. Then the work-in-progress is
passed to other members of the team sequentially via telecommunications. Other mem-
bers can either work on it immediately or wait until a time at a location convenient for
him/her. The work is therefore passed around the team members over time and space —
essentially different parts of the work is integrated in the electronic space.

At the other extreme, geographically dispersed team member can participate in the exe-
cution of the work task simultaneously in an electronic place. All members are sup-
ported by multi-media communications incorporating voice, data, videos, pictures,
graphics and shared whiteboard on which everyone can see, comment and make
changes in real time. By doing so, the need for physical co-presence is being replaced
by a tele-mediated co-presence. Such a solution can significantly increase the geo-
graphical flexibility of the worker, as the meeting takes place in a virtual, electronic
place.

Between these two extreme scenarios, team-telework can take numerous organisational
forms, supplemented by face-to-face contacts. The adoption of such practices will have
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major impacts on the nature of the workplace and on the future form of organisations.

The emergence of the electronic space and place enables individuals to be involved in
different teams, working with geographically dispersed colleagues via electronic means.
In particular, they can be present at multiple ‘places’ simultaneously or travel between

‘places’ in no time. Such flexibility is not possible in the physical space.

Other Business Phenomena

Many other business phenomena also call for the study of the ‘two spaces’. Examples
include electronic-commerce, inter-organisational networks, virtual organisations, tele-
working or telecommuting, to name but a few, all involving exploiting features of the
‘two spaces’ (Chesbrough & Teece, 1996). As we learn more about the new electronic
space, new applications will undoubtedly be developed, making the business environ-
ment much more complex than it has ever been.

One such new area is the practice of trade unions. Until recently, most studies have
shown that employees and trade unions are losing more power in the face of globalisa-
tion and the irresistible march of flexible working practices. However, a powerful new
weapon has been discovered that by using the cyber space, trade unions can gain
strength they have never gained in history. Through the so-called cyber picketing, a
campaign was organised against Bridgestone, the Japanese tyre maker, in a dispute with
Firestone, its subsidiary in the USA. The bombardment of the company’s site on the
web and of its e-mail addresses was one of a number of campaign techniques success-
fully used by the United Steel Workers of America prior to an agreement being reached
in a dispute over pay and working conditions (Information Strategy, 1998). The cam-
paign was co-ordinated in support of the American union by the International Federa-
tion of Chemical, Energy, Mine and General Workers Unions (Icem) from its head-
guarters in Brussels. Since then, Icem, with about 20 million members world-wide, has
begun to realise what a potentially powerful weapon it has in the cyber space. Opera-
tions such as this would have been difficult to co-ordinate in the physical space: in es-
sence the dispute has been fought between the employer and an international trade un-
ion in a virtual place (alongside the battle between the local trade union and the em-
ployer in a physical place)!

Another significant new development is the so-called ‘electronic neighbourhoods’ in
various ‘on-line communities’, which have been developing extremely rapidly. In June
1998, the Internet company Geocities announced that two million members had signed
up in its 40+ themed electronic neighbourhoods (increasing from 10,000 in October
1995!), and overall there are over six million people in various electronic virtual neigh-
bourhoods (Information Strategy, May, 1998). McKinsey Consultants, John Hagel and
Arthur Armstrong, argued in their bookget Gain that such virtual communities have

the power to greatly re-order the relationship between companies and their customers.
Various companies are already responding by moving in these ‘virtual places’, buying
the equivalent of ‘electronic retailing space’ in various on-line communities, and mar-
keting efforts are increasingly differentiated in the plethora of distinct electronic neigh-
bourhoods. In essence, these organisations are already living in ‘two spaces’. The indi-
viduals in these neighbourhoods are also living in ‘two spaces’, and the two spaces can
either be closely linked together (e.g. some friends in the physical space also meet in the
virtual space) or largely independent of each other (e.g. one can even create an entirely
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new identity in the electronic space!). The fully business implications of such devel-
opments need to be systematically examined and closely monitored.

Summary

In this section, some case studies and emerging phenomena in organisations and their
environment are used to illustrate that organisations and individually increasingly have
to live in ‘two spaces’, and the geographical flexibility derived from the ‘two spaces’

for information capital and labour has been a main source of organisational innovations.
The emergence of the electronic space represent a fundamental change in the environ-
ment for organisations, which has significantly increased the complexity and flexibility

of the business environment, and in so doing some conventional rules of organisational
designs and basic assumptions about firms and market are being redefined. Conceptu-
alising such new business phenomena from a geographical perspective - alongside other
perspectives - can significantly improve our understanding of the full dynamics of the
current period.

MAIN ISSUES EMERGED FROM THE RESEARCH

At least three important issues have emerged from this research. First, rapid techno-
logical developments in both telecommunications and computers are radically re-
shaping the key features of the electronic space and its relationship with the physical
space and place. Second, our understanding of information systems and organisations
can benefit enormously from adopting a geographical perspective and important lessons
can be learnt from progress in geography on the information economy. Third, some of
the changes in organisations and their environment associated with the electronic space
are extremely profound, as some of the ‘rules of the game’ are being redefined. Organi-
sations have to learn to play by the new rules if they want to survive and thrive in the
information economy. These points are discussed in detail in this section.

First, the emergence of the electronic space is a significant phenomenon, which is ex-
tremely important to all organisations. However, the electronic space is still evolving
rapidly and it is inevitable that new features will be developed and recognised by or-
ganisations and individuals. Some existing constraints of the electronic space may be
further overcome by technological progress and institutional changes. In particular, the
near-exponential increases in capacities in both telecommunications and computers are
radically re-shaping key features of the electronic space. ABdbeomistmagazine
(August 1st-7th 1998, p20) pointed out that a single pair of optic-fibres the width of a
human hair today can carry all of North America’s long distance voice traffic, and it
will not be long before the same pair can carry all of the world’s current voice traffic!
New telecommunications networks with almost unimaginable capacity are being built at
an enormous speed. Qwest in America, for example, boasts that its digital network can
transmit the entire Library of Congress across America in 20 seconds! Best of all, such
new infrastructure is relatively cheap to build, thereby enabling telecom companies to
offer high quality services at low prices.

Also, telecom companies are also moving away from the proprietary circuit-switched
networks that carry the vast bulk of voice traffic to a connectionless architecture based
on Internet protocol (IP) that can route packets of data to their destinations at high
speed. IP technology is not only ideal for the growing convergence of voice, data,
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video and other forms of information, it is also indifferent to distance and quickly ex-
pandable. New capacity can be created by adding new lines to the network. Develop-
ments in computing technologies have been equally breathtaking. Such technological
developments, in combination with other changes such as further deregulation and in-
creased competition, may significantly change the key features of the electronic space
including the way it is used. Such developments need to be closely monitored and their
implications for organisations and individuals systematically explored.

The second issue is that, with in the context of rapid technological development and
increased competition between infrastructure and service providers, continuous research
on information systems and organisations from a geographical perspective is highly
desirable. The electronic space is significantly redefining the spatial dynamics of cor-
porate activities, and the new geographical flexibility for information capital and labour
will continue to be a main source of organisational innovations. Such researches will
not only conceptualise the experience of successful organisations in dealing with op-
portunities and threats in the new environment, but also theoretically informing re-
searchers and practitioners in coping with the enormous complexity and flexibility asso-
ciated with the ‘two spaces’. Important lessons can be learnt from progress in geogra-
phy on the information economy in recent years.

The third issue is that to survive and thrive in the ‘two spaces’ organisations large and
small have no choice but to change the way they organise internal activities and proc-
esses and external relations. Some of the changes can be extremely profound as the
institutional context for economic activities are being altered by the emergence of the
new electronic space. According to Perez (1983) all economic activities need to be con-
sidered in an institutional context. The political, economic and judicial institutions of a
society function as a web of inter-connected formal rules and informal constraints that
define the incentive structure within which organisations operate - the so-called ‘rules
of the game’ (Borman & Williams, 1996). Over time an institutional framework
evolves to support and promote particular production structures and inter-firm relations.
The emergence of the new electronic space challenges the very basis of the existing
structures and relationships formed within the opportunities and constraints set out by
the physical space and place, thereby fundamentally overhauls the institutional frame-
work and changes the ‘rules of the game’. In fact, our research on inter-firm network-
ing and changing inter-firm relations has indicated that even our basic assumptions
about the nature of firms and markets may need to be redefined in the information
economy (Li & Williams, 1997). Those organisations failing to, or slow in, embracing
the new rules will not be able to survive in the information economy.

This view is clearly supported by findings from a McKinsey study, which argued that
economic interactions play a key role in the world economy, as all organisations and
individuals interact with others, including searching, co-ordinating and monitoring,
when exchanging goods, services and ideas (Budteak 1997). Rapid developments

of ICTs are dramatically increasing the capacity and reducing the costs of economic
interactions, so the balance between transaction and transformation costs is being sig-
nificantly redefined. This change exerts powerful influences on the way that industries
are structured, firms are organised and consumers behave. The rapidly increased ca-
pacity and drastically reduced costs of organisations and individuals in economic inter-
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actions depends critically on the emergence of the electronic space underpinned by ad-
vanced ICTs infrastructure and services. To survive in this new environment organisa-
tions need to adopt new mindsets and redefine their structures and boundaries. This
once again calls for systematic studies of the ‘two spaces’ and their implications at vari-
ous levels of society and the economy.

FUTURE RESEARCH

In this paper, we explored the relevance of progress in geography on the information
economy to research on information systems and organisations. The ‘ICTs revolution’
does not mark the ‘end of geography’ or the ‘death of distance’. On the contrary an
extremely complex new geography is being created. We believe the emergence of the
electronic space that co-exists with the physical space and place as a fundamental aspect
of the information economy. The geographical flexibility deriving from the ‘two
spaces’ for both information capital and labour has been, and will continue to be, a main
source of organisational innovations.

The ‘two spaces’ concept is useful in that it enables us to focus on the dynamic inter-
sections between ICTs, organisations and geography. In particular, a geographical per-
spective on information systems and organisations is necessary given that nothing hap-
pens on the head of a pin and even in the information economy activities take place in
places (even if virtual places) over space. To understand the key dynamics of the in-
formation economy, the geographical dimension needs to be treated at least in the same
way as other dimensions.

Living in ‘two spaces’ poses a significant challenge to organisations large and small in
the information economy because the level of flexibility and complexity in the way they
can organise internal activities and processes and external relations have been increased
dramatically. This is especially relevant to large multinational organisations operating

in multiple locations. To manage the new flexibility and complexity, new mindsets,
new strategies, new organisational structures and processes and inter-organisational
relations, new management techniques and new ways of working are needed. To ad-
dress such issues we believe the following questions need to be systematically exam-
ined.

The first question need to be answered is the nature and key characteristics of the elec-
tronic space and its relationship to the physical space and place, particularly from an
organisational perspective. This is a challenging task given that the technological infra-
structure and the institutional framework regulating its use are still evolving rapidly.
Such developments thus need to be closely monitored and their implications for organi-
sations and individuals systematically explored. Progress in geography on such issues
may be particularly relevant, which has been developing rapidly.

The second question is closely related to the first one: we also need to examine how
people and organisations ‘move’ between the two spaces sequentially, or ‘live’ in two
spaces simultaneously. The emergence of the electronic space not only affect the rela-
tionship between people in different locations - even within the same building the use of
e-mails has to some extent changed our behaviour. One way to explore such issues is
perhaps to use the concept of the so-called ‘virtual place’, which can either be the venue
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for geographically dispersed workers to ‘meet’ or be the ‘place’ for shared information
capital or resources. However, to fully understand the dynamic and flexible relation-
ships between the physical and electronic spaces and places requires a systematic ap-
proach. Another important factor, time, may also need to be brought into the picture as
its features in the organisation and execution of work are being radically redefined.

Third, as the case studies have shown, the geographical flexibility for information capi-
tal and labour deriving from the new electronic space has been a main source of organ-
isational innovations, and even some basic ‘rules’ of organisational design and assump-
tions about the nature of firms and market may have been redefined. It is therefore im-
portant for information systems and organisational research to conceptualise emerging
business phenomena from a geographical perspective. Findings from such research,
along with research finding from existing approaches, can then be used to theoretically
inform researchers and practitioners in forming business strategy, in undertaking corpo-
rate reforms and in developing new organisation and management theories for the in-
formation economy.
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Abstract

This paper aims theoretically, mainly through literature, to produce an understanding of the context of IS
development through markets, and the process whereby the information systems influence and are influ-
enced by the context of a firm mostly derived from the European background.

It introduces some definitions, typologies and backgrounds as the resource-based and the transaction cost
economics based and their implications through strategic view in the IS/IT area of a firm.

The paper motivates how certain matters together with the backgrounds before could be a viable alterna-
tive to see more clearly some core topics in the IS/IT function of an enterprise and could be viable con-
cerning governance of the getting IS/IT resources through markets for an enterprise. All the time in the
background there is a invisible question from what directions to look for answers concerning the constant
problem area of a customer: Which external suppliers to use and how in the context of IS/IT acquisition.

The paper ends with conclusions and a short discussion of findings and some implications for researchers
and practitioners.

Key words: IS/IT function, IS/IT acquisition, IS development, strategy, resources, core competencies,
capabilities, sustainable advantage, customer, supplier

1. INTRODUCTION

Information which is supporting business, timely, relevant and easy to access is a cornerstone of modern
organizations. Today, few if any medium- or large-sized companies can survive without computers and
information systems. The information processing requirements of companies are expanding as their com-
petitive environment becomes more dynamic and volatile. The overall change in the business environment is
a very radical one, arising from networking of organizations and their information systems, increasing utili-
zation of market mechanisms in mutual transactions and a global emphasis on business operations. The core
of a company seems to be increasingly what it knows and what it can do.

The means of generating and managing information is called the information system (IS) which consists
of processors, data stores, data communication devices, software, procedures, and people. Adapting an
organization’s IS to meet new needs is not a trivial task. IS projects can be seen as major agents of
change because normally they will be introducing some new or significantly changed functionality into an
organization. As a standardized resource widely available, IT can participate in the fundamental process
that transforms resources into capabilities and eventually into core capabilities. IT can become - embed-

65



ded in core capabilities - an active component of the firm’s competitive advantages. More and more is
needed a co-operation with other organizations on the level of customer and supplier when acquiring
resources of these like. Understanding IS function in the context of business needs, and the use of external
services market as a source of IS/IT is becoming important indeed. Many organizations are working from
the premise that IS/IT represents an important strategic resource. These organizations are tending to have
sharper insights into the capabilities required to understand IT, IS/IT services market and articulate busi-
ness-driven IS/IT needs.

In this paper, first, I explain starting points and give some outlines. Second, I discuss the resource-based
view of the firm in order to study whether IS/IT and the existing capabilities in close contact with them in a
firm can be sources of sustained competitive advantage. Third, I illustrate some topics of transaction cost
economics. Fourth, I try to outline the topic of IS/IT acquisition within the context of exchange situation.
Finally I present the conclusion and the summary with discussion.

2. IT-SOURCING AS A TOPIC
2.1. Motivations

Lyytinen (1987) has put in his paper information systems research dealing with IS problems into per-
spective. He stresses theory improvements and says that they are important for IS community’s ability to
recognize, analyze, and solve IS problems. Traditional theories have been used mainly to describe and
explain the phenomena in the IS context and particularly the qualities of the IS processes. These theories
about the IS context are founded on two often overlapping sets of notion: those that relate information
systems to technical artifacts and those that relate the IS use process to managerial decision making. Ac-
cording to the decision theory the focus is on interactions among the information system, the user, and the
organizational environments. The contractual theory is based on the transaction cost theory of organiza-
tional behavior. The contractual theory centers around the notions of organizational exchange and con-
tract. An organizational exchange is a process in which the agents involved anticipate prospective gains.
Contracts are a means of defining and controlling the exchanges. Lyytinen states in the discussion of his
paper that we do not have the best systems development approach, nor do we have the best IS theory. He
emphasizes the importance of the careful analysis of IS contexts, where measures and perspectives are
matched with the perceived problems.

Personally I am taking an interest in the decision theory mentioned by Lyytinen and my motivation is to
raise on display some perspectives on IS/IT area which I believe to be important in today’s market and
business driven environment. The overall topic framework is an information resource acquisition. Such
resources are broadly classified into three categories: information, information technology, and informa-
tion services. When information resources are viewed broadly in this way, it is clear that they can be
acquired from many sources, using a variety of acquisition processes. One reason that the information
resource acquisition is important in today's highly competitive organizations is that information manage-
ment is a critical enabler of strategic initiatives concerning improving organizational performance such as
e.g. quality management, process redesign, cycle time reduction and relationship marketing. A second
reason is that information resource acquisitions represent usually a remarkable part of firm’s budget and
are often risky.

Therefore I motivate certain study aspects which should be important concerning acquisition IS/IT and
related services, and governance strategies/structures in relationship between customer and supplier from
the customer point of view. Latter in other papers the final hope will be a forming of best practices in the
area of acquisition of IS/IT and related services.

2.2. Better Understanding - Where do information systems and services come from?

From the in-house information technology management point of view an acquisition encompasses under-
standing and use of the external IS/IT services market. Particularly critical are decisions on what to out-
source and insource, and which external suppliers to use and how. The source dimension describes the
origin of a particular information resource acquired by an organization. This dimension may be thought of
as a continuum anchored by market at the one end and hierarchy at the other. This terminology, derived
from transaction cost economics, reflects the fact that organizations may construct/acquire information
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systems either using resources internal to the organization or resources supplied by external providers.
Most are acquired using some combination of internal and external sources.

An information system is increasingly perceived as a complex system, which includes human and social
aspects with many partners, where technology is only one part of the whole. It is important that the cus-
tomer and supplier have the same understanding of the current situation and the information system and
related services to be achieved. The main problems can be summarized in the areas of

® linking business goals with governance strategies/structures in relationship between customer and
supplier,

® discipline of project planning,

®  monitoring of situational factors,

® development risks and risks prevention.

2.3. The Objectives in Details
The approach in the paper is a conceptual and constructive one, and the objectives are:

1) To list and complement the list of IS development dilemmas, and to stress importance of the organi-
zational context.

1) To review resource-based approach to study which attributes could create sustained competitive
advantage in the area of IS/IT function.

1) To give a presentation of transaction cost approach and search additional aspects for latter considera-
tions concerning the governance of exchange situation.

1) To stress the question: Which external suppliers to use and how. Besides from the strategic point of
view to look for essential areas or sources through which latter can be found influencing factors re-
lated to the question mentioned before.

3. THEORETICAL FRAMEWORKS TO LOOK AT THE SOURCING DECISION
3.1. Theory Choice

Heiskanen, Newman, Simild present in their paper (1996) a summary of theoretical frames concerning the
topic in my paper. They refer to Gurbaxani and Whang (1991) discuss transaction theory and agency
theory. McWilliams and Gray (1995) add environmental uncertainty (an organization theory construct)
and resource based theory (a strategic management construct). - I restrict the agency theory outside of my
topic.

32. The Resource Based View
Background

The following matters are mainly picked out from the findings of Kangas (1997a&b) concerning the
resource-based view of the firm and its implication to strategic management.

The resource based view assumes that the heart of the of a firm’s competitive advantage lies on the bun-
dles of input services creating resources to be exploited, rather than on the product market combinations
chosen for their deployment. That is to say, the approach calls for focusing on the firm, not as activities
on the product market, but as a bundle of unique tangible and intangible resources to generate rents
(added value).

Firm resources include all assets, capabilities, organizational processes, firm attributes, information,
knowledge and such controlled by a firm that enable the firm to conceive of and implement strategies that
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improve its efficiency and effectiveness. They can be also classified into three broader categories: Physi-
cal capital resources, human capital resources and organizational capital resources. (Barney, 1994)

The resources and the services

A firm is “a collection of human and physical resources bound together in an administrative framework,
the boundaries of which are determined by the area of ‘administrative coordination’ and ‘authoritative
communication’. ” (Penrose 1995). “Strictly speaking, it is never resources themselves that are ‘inputs’
in the production process, but only the services that the resources can render.”’(Penrose, 1959). The dis-
tinction between resources and services is not their relative duration, but resources consist of a bundle of
potential services and can, for the most part, be defined independently of their use, while the word ‘serv-
ice’ is implying a function, an activity. This means that the services yielded by resources are a function of
the way which they are used.

Resources are usually obtainable in discrete amounts, i.e., a “bundle” must be acquired even if only a
“single” service is wanted. Services obtained from each class of resources and, especially with respect to
personnel, services obtained from each unit of resources are different. So long as any resources are not
used fully in current operations, there is an incentive to find a way using them fully. Unused productive
services available from existing resources are a “waste”, but they are “free” services, if they can be used
profitably. (Penrose, 1959)

IT, core capabilities and sustained competitive advantage

Mata et al. (1995) use it in their analysis, and conclude that managerial IT skills are the only one of the
four attributes studied - capital requirements, proprietary technology, technical IT skills, and managerial
IT skills - that can provide sustained competitive advantage.

Mata et al. (1995) say, however, that it cannot be concluded that other attributes would be completely
unimportant. They can still produce temporary competitive advantage. The analysis suggests that there
should be a close working relationship between the IT managers and other managers within the firm and
even between managers of other firms. However, the information needs of various stakeholders vary in
different types of firms depending on the firm’s industry, resources and structure.

Using IT to gain sustained competitive advantage is not likely to be easy, and it can not be achieved
through “playing games” with the customers. Mata et al. (1995) say that the traditional “create-capture-
keep” paradigm (E.g., Clemons and Row, 1991) can be dangerous to apply, and that firms that mistreat
their customer through implementing switching costs are likely to see their performance fall.

Mata et al.’s (1995) findings are interesting concerning methods for information resources management
strategies generation. Such methods which emphasize and enforce learning within the organization of
these skills and assuming shared goals can be the most effective in producing sustained competitive ad-
vantage through application of IT in business and alignment of the IT strategies with overall business
strategies. Andreu & Ciborra (1996) have also come to this conclusion in their resource-based discussion
on the role of IT in organizational learning and core capabilities development.

Andreu and Ciborra (1996) say that resources are assets available in the firm without specific organiza-
tional effort. In this sense IT can be understood as a resource. However machines, be they computers or
other kind of machines, are part of the physical technology of a firm, and usually can be bought across
markets. So, any strategy that exploits just the machines (computers) as themselves is likely to be imi-
table and thus not a source of sustained competitive advantage.

Andreu and Ciborra (1996) also say that capabilities are developed by combining and using resources
with the aid of organizational routines, which are a specific way of doing what the organization has de-
veloped and learned. Therefore, capabilities development involves organizational learning. This learning
takes place within the context of the firm, and is thus, path-dependent and firm-specific. Therefore, it is
inimitable, and a cause of competitive advantage. Core capabilities are capabilities that differentiate a
company strategically in beneficial behaviors not observed in competitors. They evolve from the com-
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petitive environment and the business mission of the firm through what they call the capability learning
loop. IT can support in the routinization and capability learning loops. IT can be instrumental in making
capabilities becoming core. Core capabilities clarify their role and scope through acquiring a sense of why
they are important.

From the above one can conclude that core capabilities are important - valuable (See Barney, 1991b).
They are firm-specific, thus heterogeneously distributed across competing firms, and they are path-
dependent, thus imperfectly mobile. So, core capabilities are sources of sustained competitive advantage.

Finally, Feeny and Willcocks suggest instead of questioning whether ‘IS’ is ‘core’ or ‘non-core’, the
debate should really be about which IS capabilities are core to the business’s future capacity to exploit IT
succesfully? They decompose the question a little further and list four enduring challenges in the organi-
zational exploitation of IT: Understanding of IT capability, business and IT vision, delivery of IS serv-
ices, and design of IT architecture.

A core capabilities approach concerning IS function

Willcocks and Feeny (1997) argue that resource based theory needs to be unequivocally applied not just
to the organization but also to the IS function itself. In doing this a key, but neglected question is pro-
duced, namely: which IS capabilities are core to the business’s future capacity to exploit IT successfully?
They define the information systems function as the set of activities, personnel and IT assets set up to
define and ensure delivery of the information systems requirements of the business. They further develop
the model of the future IS function by detailing nine capabilities required to render it dynamic and fully
operational. Those capabilities for future in-house IS function are: IS/IT governance, business systems
thinking, relationships building, designing technical architecture, making technology work, informed
buying, contract facilitation, contract monitoring and vendor developing. Each of nine capabilities are
shortly characterized in following:

1) IS/T governance/leadership: “Integrating IS/IT effort with business purpose and activity”

2) Business systems thinking: “Envisioning the business process which technology makes possible”

3) Relationship building: “Getting the business constructively engaged in IS/IT issues”

4) Designing technical architecture: “Creating the coherent blueprint for a technical platform which
responds to present and future business needs”

5) Making technology work: “Rapidly achieving technical progress - by one means or other”

6) Informed buying: “Managing the IS/IT sourcing strategy which meets the interests of the business”

7) Contract facilitation : “Ensuring the success of existing contracts for IS/IT services”

8) Contract monitoring: “Protecting the business’s contractual position, current and future”

9) Vendor development: “Identifying the potential added value of IS/IT service suppliers”

The focus of interest of my own is in the items 6) - 9), actually 6) and 9) because I assume they are to-
day essential and are good idea sources concerning strategic decisions on what to outsource and insource,
on which external suppliers to use and how. Further they say that IS/IT leadership, business system
thinking, informed buying, and vendor development are strategic intellectual challenges.

3.3. The Transaction Cost View

Background

The transaction cost approach synthesized by Oliver Williamson maintains that the basic reason for orga-
nizations to emerge is the drive to lower transaction costs. This concerns too different kinds of co-
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operative arrangements. In the transaction cost approach, there are four basic sources of transaction costs:
Asset specificity, complexity of product description, bounded rationality, and opportunism. Asset speci-
ficity refers to fact that many resources are restricted in such a way that they can be used under certain
conditions. Information systems are typical specific resources. Complexity of product description refers
to the amount of information that is needed about a product in order to decide whether to buy/sell or
use/abandon it. Bounded rationality refers to the inability of the transactors to collect/process/mediate all
the information needed in the performing of the transaction. It has directly to do with information and the
capability to process it. Opportunism originally refers to the tendency of actors to take advantage of the
possible opportunities that are present in the co-operative arrangements, often to the disadvantage of the
other parties. (Suomi, 1994)

The interorganizational relationships

According to Oliver, there are six generalizable determinant of relationship formation, leading up to six
types of interorganizational relations: Necessity, asymmetry, reciprocity, efficiency, stability, legitimacy.
Necessity has to do with outside coercion. The co-operative relationship might not have occurred without
some external impetus. Asymmetry results from uneven distribution of any resources needed by the co-
operating parties. The most usual asymmetric resource is information, which brings us to the concept
information asymmetry so usual in the transaction cost approach terminology. Reciprocity is maybe the
purest form of co-operation. Co-operation is here based on mutual free will and gain. Efficiency as a basis
for co-operations looks for to integrate the value chains of the co-operating parties, i.e., ways to better
integrate the internal functions of the co-operating parties are looked for. Stability has to do with the
management of environment; efforts to make it more manageable are looked for. The increasing turbu-
lence of business environment so often cited makes this reason for co-operation increasingly common.
Finally, legitimacy has to do with the acceptance of the company by the environment. (Suomi, 1994)

Forms for governing transactions

Rapid changes in technology, the competitive environment, and in firmstrategies and other pressures are
prompting many firms to seek continuing cooperative relationships with other firms. These joint efforts
are seen as expeditious ways to keep pace, especially when the firm is seeking unique and pioneering
resources. But why are firms engaging in such repeated, contract-based transaction of idiosyncratic assets
with the same organization when received theory predicts that they should be using hierarchical arrange-
ments? The transaction cost economics analysis of governance structure explores the following funda-
mental question: when does a manager pursuing the kinds of business objectives described above use the
market, rely on her own organization, or use a mixed-mode relationship? (Ring, Van de Ven, 1992)

Ring and Van de Ven (1992) have provided a conceptual framework for understanding a broader variety
of governance mechanisms than those typically accompanying a focus on markets and hierarchies. They
have explored varying combinations of risk and reliance on trust that will lead transacting parties to select
among four nodal forms of governance: discrete, recurrent, or relational contracting, or hierarchy, in
governing their transactions. They have argued that trust is central to understanding bargaining transac-
tion, but has been assumed away as a frictional matter in prior treatments of simple market or hierarchical
transaction.

4. THE CRITICAL ISSUES IN PRACTICE

4.1. Background

This paper addresses the resource-based view with the transaction cost view of the firm to be the most
suitable within the context described below. The implications leading to this choice will be discussed in
another paper. However, those views could complete the dilemmas of IS development and strengthen the

general systems theory, and are so favored in the following chapters for setting a frame of reference for
this study.
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Definitions

A strategy is the pattern or plan that integrates an organization’s major goals, policies and action se-
quences into a cohesive whole. A well formulated strategy helps to marshall and allocate an organiza-
tion’s resources into a unique and viable posture based on its relative internal competencies and short-
comings, anticipated changes in the environment and contingent moves by intelligent opponents (Quinn,
1980). Feeny and Willcocks refer to more tangible question borrowed from the research team for MIT’s
Nineties programme (Scott Morton, 1991). How does the business currently create value and how might
it create more value?

A resource is defined as anything which could be thought of as a strength or weakness of a given firm.
More formally, a firm’s resources at given time could be defined as those (tangible and intangible) assets
which are tied semipermanently to the firm. One example list of resources is: brand names, in-house
knowledge of technology, employment of skilled personnel, trade contacts, machinery, efficient proce-
dures, capital, etc. (Wernerfelt, 1984).

The organization form that develops in an exchange situation depends on the efficiency of that form for
completing necessary transactions. In effect, markets and firms are alternative instruments or governance
structures for completing a set of contracts (Seth and Thomas, 1994).

4.2. Views of IS Development
The list of dilemmas

Tivari (1996) represents in his paper some dilemmas of IS development. He interprets a dilemma as a
difficult situation of indecision between two contradictory alternatives, alternatives which cannot be pur-
sued at the same time but often must be addressed simultaneously in order to be successful. The paper
proposes and discusses sixteen dilemmas of IS development. In the paper are invited to complement the
list as well. The list of dilemmas is:

Quality vs. quantity

Development time vs. development effort

Efficiency vs. innovativeness

Control vs. autonomy

Formality vs. informality

Discipline vs. spontaneity

Enlightened dictatorship vs. participative democracy
Problem-oriented vs. ideal-oriented development

9. Reactive vs. preactive development

10. Functional vs. normative

11. Realism vs. optimism

12. Design risky parts first vs. design non-risky parts first
13. Preplanned evolution vs. free evolution

14. Goals as criteria for choice vs. goals as after-the-fact arguments
15. Incremental vs. radical change

16. IS development success vs. IS implementation success

S ARl

There are links between business and IT/IS acquisition in a firm

Silver et al. (1995) show a tangible basis concerning information systems. They stress the general systems
theory as a starting point and say that it is consistent with the manager’s world view, in which the organi-
zation, not the information system, is the center of the universe. The effects of an information system for
an organization emerge over time as the result of the interaction of the system with its organizational
context. This claim is based on a large body of generally accepted theory, including web models (Kling
and Scacchi, 1982), the interaction perspective (Markus, 1984; Markus and Robey, 1988), and structura-
tion theory (DeScantis and Poole, 1994); Orlikowski and Robey, 1991).
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Silver, Markus and Beath introduce a good basic view. They ask why organizations build information
systems. Usually they are responded by identifying a variety of economic benefits: “to make money”,
“for grater efficiency”, and so on. But a good question is as well: “Do systems always have these ef-
fects?”

They bring up also Peter Drucker’s view “The Theory of the Business” (1994). When all goes well,

(1) businesses understand their external environments of potential markets and various trends, (2) busi-
nesses undertake missions consistent with their markets, and (3) businesses develop the core competen-
cies needed to accomplish their missions. Failure can result from inadequate performance on any of these
core tasks. Further they suggest discussion of IT as strategic versus IT as support.

Especially from my own interests point of view they raise the question of “where do information systems
come from”. They discuss of (1) the traditional system development life cycle, (2) the major alternative
methods of acquiring systems, and (3) how system acquisition itself needs to be viewed in the context of
the larger system implementation process. - So, I assume they regard the acquisition as an important
topic.

4.3. IT-sourcing Options
Options

Lacity, Willcocks and Feeny (1997) provide a consistent set of concepts for thinking through IT sourcing
options. In general, participants’ contracts can be categorized based on two dimensions: purchasing style
and purchasing focus. They identify two purchasing styles: transaction or relationship. The transaction
style involves on-off contracts with enough detail to serve as the original reference document. The rela-
tionship style involves less detailed, incentive-based contracts based on the expectation that customer and
vendor will do business over many years. They identify two purchasing focus options: resource or result.
With a resource option, companies buy in vendor resources, such as hardware, software, or expertise, but
self-manage the delivery of the IT activity. With a result option, vendors manage the delivery of the IT
activity to provide the company with the specified results. Combining purchasing style and focus, four
distinct ways of using the external IT market emerge, which they label ‘buy in’, ‘contract out’, preferred
supplier’ and ‘preferred contractor’. See figure 1 in following.

1) With a buying strategy, companies buy vendor resources to meet a temporary resource need, such as
the need for programmers in the latter stages of a new development projects. In these cases, compa-
nies are often unsure of the exact hours needed to complete the coding, so they sign contracts that
specify the skills required and per day cost per person.

2) With a contract out strategy, the vendor becomes responsible for delivering the result of the IT activ-
ity. This strategy is most successful when the companies can clearly define their needs in an airtight
contract. The contract must be complete because it will serve as the original reference to manage the
vendor. For example, companies often use a contract out strategy to outsource data centre operations.

3) With a preferred supplier strategy, companies intend to develop a close relationship with a vendor in
order to access their resources for on-going IT activities. The relationship is managed with an incen-
tive-based contract that defines complementary goals. For example, one company engaged a preferred
supplier to provide contract programmers whenever they were needed.

4) With a preferred contractor strategy, companies intend to engage in relationship with a vendor to help
mediate risk. The vendor is responsible for the management and delivery of an IT activity To ensure
vendor performance, the company tries to construct an incentive-based contract that ensures shared
goals.

5) In the in-house arrangement they found having a critical role to play even when organizations were
spending over 80 per cent of the IT budget on contracting out or on preferred contractors. All forms of
contract run larger risks if certain capabilities are not retained in-house.
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Figure 1. Clarifying IT sourcing options. Adapted from Lacity, Willcocks and Feeny (1997)
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Purchasing focus
Implications derived from firm strategies

From strategic point of view it is to stress how important IT is for customer business. There are e.g. three
different approaches to align IT to business strategies:

1) Independent strategy formulation. In this case, information systems function is likely to
be relatively low level. IT planning will tend to focus on operational issues and the IS function will be
regarded as an administrative expense.

2) Reactive to strategies and derived from them. In this case the stature of the IS function is likely to be
higher and, since IT/IS planning is derived from business plans, the IS function can be regarded as a
business expense.

3) Interdependent, aiming at dynamic alignment between strategies and IT infrastructure. In this case, IS
function must be regarded as a critical function. Because strategic IT/IS planning contributes and re-
sponds to business opportunities, the IS function should be regarded as a business investment.

Acquisition initiation derived from the European background

The frame is a customer process and then includes customer-supplier processes, in some cases involving
several suppliers and several contracts. The first activity is acquisition initiation. It entails refining the
draft goal on the basis of business needs, producing the requirements of the needed system or service,
elaborating the acquisition strategy, and planning the acquisition on bases of an analysis of the situation
and acquisition goal. An important result of this initiation process is the decomposition, if necessary, of
the overall acquisition into a set of procurements. The acquisition strategy is second topic

73



containing items like types of suppliers (internal or external), identifying contracts and sequencing con-
straints (one or several contracts) and determining the flexibility of contracts. The final result of the ini-
tiation process is an acquisition plan. (Euromethod material, 1997)

Question

But, is it important to get information in advance that is be proactive concerning suppliers’ characteristics
and past performance as well? Is a conventional reactive way tendering - supplier selection only way to
get information concerning suppliers?

European definitions concerning the procurement topic

It is necessary to determine some of basic concepts. Now we are considering the procurement of adapta-
tions or development to ISs. Information systems are defined as totalities of organizational, human and
technical elements. In our case IS-development is a joint undertaking by the customer and the supplier. It
establishes relationships that have to be managed.

A project is ‘an event in which a group of resources undertake a series of activities in order to produce
one or more end products’. Each project is unique, having its own characteristics, and therefore needs its
own management and planning, and that project are usually constrained in various way (Turner P. and
Jenkins T., 1996).

The contractual level gives the objectives and constraints to the IS-project level, which in turn gives feed-
back on the state of the project. At the [S-project level are provided adequate products and services to the
customer, with the skills, and knowledge provided by the supplier (Breu M. and Helmerich A., 1996).

The procurement starts with an idea that is presented to the management as a business case, and results in
a decision to realize the procurement with one or more IS-development efforts. Each is initialized with a
call for tender, starts with the signing of a contract and ends with the final delivery.

5. CONCLUSIONS
Difficulties in practice mostly derived from the European background

Customer and supplier organizations often meet difficulties when they are working together as part of the
procurement of an information system. But what are the main causes for these difficulties? What are the
issues during acquisition decreasing the likelihood of a successful outcome?

According to the many sources a governance of the relationship between customer and supplier and a
definition, planning, and execution of the effective acquisition of information systems and related serv-
ices is a quite big problem.

The long term co-operation with suppliers in a frame agreement can be a good base but can prevent the
competition as well. This is a wide problem area for the discussing. The extreme decisions involves the
basic question “make/buy” or “hierarchy/market”. The outsourcing refers to long-term arrangements
between an organization and its vendor/s to provide, partly or totally but not in a single project, informa-
tion systems functions or services to the organization (Saarinen T. and Salmela T. and Vepséldinen A.,
1995). But there are other suitable governance strategies between hierarchy and market for the studying
as well.

The procurement goals present the business case and motivation for performing IS-development. Usually
the cause for an IS-development addresses a high level business objective. The problem situation is the
intrinsic cause for the customer to perform the IS-development. A commonly expressed view is that cus-
tomer organizations are unable to express their business needs or requirements clearly. These are often
too fuzzy or vague (Breu M. and Helmerich A., 1996). On the other hand the customer may present an
old solution with a lot of details without vision of new, fresh requirements. This may be a restrictive
matter concerning the solution to his problem from the best supplier.
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It is impossible to be unaware of the number of failed projects that have occurred both in ISs and in other
areas of life. In many cases projects have been over budget and way beyond their original delivery time.
Many projects fail because they are incomplete when delivered or they do not meet the requirements of
the user in terms of acceptable quality (Turner P. and Jenkins T., 1996).

The selecting suitable project strategy or strategy options for gaining the procurement goal is a problem.
The identification of risks is important. The customer should be aware of the key problems and counter-
check whether the proposed strategy actually addresses his situation. It is useful to think that the business
may quickly alter during the project (Turner P. and Jenkins T., 1996).

The system integration in networking environment takes efforts because the totality is formed of ele-
ments. The subcontracts will be used and responsibility of the suppliers brakes up to pieces. Some times
the co-operation between the separate suppliers is difficult. The lack of common language, practices,
methods, terminology of the target domain, and standards is obvious. Another cause of difficulties is the
difference in culture which exists within procurement and development organizations. There are quite
indistinct situation in license terms concerning software side as well.

The splitting of IS-development efforts is not an easy task and that already appears in rather simple situa-
tions. It may be difficult to assess the work which is according to the definition or what outside it. Often
the going to the contract phase is too fast though the definition of the target or the responsibilities are
unfinished. The timing with the work share between customer and supplier is very problematic as well.

Theory supports

There are many problems in practice the theories mentioned before in this paper can not directly explain.
But however the theories offer support to find useful question settings and directions to make progress.

Suggested tendency

Which external suppliers to use and how, will be more and more a strategy question today. Looking for
the factors that are influencing is essential. Effective acquisition of an information system and related
services requires a lot of skills and clear insights. See figure 2 in following.

Figure 2

What are the strategic areas behind the basic questions in IS/IT acquisition?

Basic questions:
® How does the business currently create value, and how might it create more value?
®  Which external suppliers to use and how?

Strategic areas*):
® External market for IS/IT services
® Business needs and technology issues, purchasing focus

® Tendering, contracting, and service management processes
® Contribution of existing suppliers
® Presence of substantial switching costs of existing suppliers

*) Directions to look for answers concerning the constant problem area of a customer: Which external

suppliers to use and how in the context of IS/IT acquisition.
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6. SUMMARY AND DISCUSSION

One objective of this paper was to list and complement the list of IS development dilemmas, and to stress
importance of organization context. My proposal for complementing the list of livari (1996) is ‘IS devel-
opment through own IS/IT function vs. IS development through markets’. Especially further searching
the factors and views influencing in this area will be useful. But the point 9 in the Iivari’s list is interest-
ing in which the dilemma between reactive vs. proactive could be useful in latter considerations.

So T have collected reasons and references to raise on display some points for IS/IT area which I believe
to be important in this market and business driven environment. I have stressed through a lean reference
(Silver, Markus and Beath, 1995) to general systems theory the managerial view of an information system
vs. IS-centered view of an information system.

The overall topic framework in this paper is an information resource acquisition. But in the beginning I
was not sure the topic might be relevant today. The resource-based view of the firm and its implications
to strategic management give a powerful tool for studying the emerging issues. So I started the manage-
rial view in my mind reviewing resource-based approach to study which basic attributes could create
sustained competitive advantage generally and further in the area of IS/IT function. The assertion of
Feeny and Willcocks with wide arguments, IS/IT leadership, business system thinking, informed buying,
and vendor development are strategic intellectual challenges, gave me reinforcement concerning rele-
vance of the topic.

In my focus are the informed buying and the vendor development. The first one involves analysis of the
external market for IS/IT services; selection of sourcing strategy to meet business needs and technology
issues; the leadership of tendering, contracting, and service management processes. In the second one is
concerned with the long term potential for suppliers to add value, creating ‘win-win’ situations in which
the supplier increases its revenues by providing services which increase business benefits. The role of
vendor development is to maximize the contribution of existing suppliers. The threatening aspect in this
area could be the presence of substantial switching costs. I hope the presentation of transaction cost ap-
proach will arouse discussions on additional aspects for latter considerations especially about informed
buying, contract facilitation and contract monitoring.

After all the objective in this paper was to illustrate some practical arguments and problems concerning
an exchange situation in which the objective is acquisition of IS/IT and related services. I hope section 5
could be a good source of forming new problem settings for the further studies in more details.
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Beyond Reach and Range: The Changing
Nature of Global IT Infrastructure

Jaak Jurison

Fordham University,
Graduate School of Business,
New York, NY, USA

We are witnessing a major change in the deployment of global information technology
(IT) infrastructures in multinational enterprises (MNEs) - the movement from proprie-
tary and private networks to architectures based on open standards and public networks.
By definition, an IT infrastructure is the enabling foundation of enterprise-wide shared
IT capabilities upon which business applications are built. It is a significant long-term
investment that enables an MNE with globally dispersed operations to overcome the
barriers of distance and time. And perhaps more importantly, it allows its employees to
share its most important resource — knowledge. In essence, an IT infrastructure is a
major determinant of a multinational enterprise's ability to conduct business on a
worldwide basis.

Peter Keen in his book Shaping the Future characterizes IT infrastructure in terms of its
reach and range. Reach refers to the locations and people the infrastructure is capable of
linking. In other words, to whom can we connect? Range, on the other hand, refers to
what information and services can be automatically and seamlessly shared across each
level of reach. Recently he suggested adding a third dimension - robustness. This di-
mension refers to the quality of service, including system availability, reliability, and
security. These three dimensions (reach, range, and robustness) effectively determine
the degrees of freedom a firm has for competing in worldwide business.

We are also witnessing an important change in the organizational structure of MNEs.
For the past decade a significant number of MNEs have started to depart from tradi-
tional multinational structures with decentralized autonomous subsidiaries and move
toward a transnational organizational form. In this form assets, resources, and people
are tightly integrated to achieve better global-scale efficiency, national-level respon-
siveness and flexibility, and worldwide learning. This new organizational form requires
additional functionality and connectivity from the IT infrastructure - in other words,
more reach and range.

Traditionally, MNEs used private networks to establish the internal infrastructure to link
their globally dispersed operating units. For external links with suppliers and customers,
the most commonly used form was Electronic Data Interchange (EDI) through value
added network (VAN) providers. All these platforms were cumbersome and expensive
to build and operate. As a result, an increasing number of firms are moving their infra-
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structures to a new generation of Internet technology-based networks: intranets for in-
ternal sharing of information and extranets for communicating with business partners
and customers. The new capabilities brought by the TCP/IP standards and browser
technology make it possible to provide worldwide reach and range at significantly lower
cost and faster lead times than it was previously possible with traditional technologies.

But today’s Internet technology is not yet capable of delivering reach and range at the
level of robustness required for many business transactions. Throughout the world, the
level of robustness varies widely across firms and host countries. We are now at a point
where robustness, or the lack of it, is starting to severely limit future business benefits
of IT infrastructures. While past efforts were devoted to extending reach and range of
the IT infrastructure, future efforts will be focused on extending the robustness of Inter-
net technology-based infrastructures. Without robust operations, we will not be able to
develop the level of trust in our systems that is necessary for electronic commerce to be
widely accepted. The majority of consumers still don’t trust electronic systems with
credit card numbers for even relatively minor on-line purchases. Therefore, the next
challenge for MNEs is to improve the robustness of their new infrastructures by in-
creasing the quality, security and reliability of data networks. This is a significant chal-
lenge because robustness depends on many factors, most of which are beyond corporate
information systems manager's control, e.g. technological advancements, international
standards, local host country infrastructures and regulatory environments.

For academic researchers interested in international business and information systems

there are many exiting and interesting research opportunities. Much work is needed in

the area of defining and operationalizing reach, range, and robustness for future studies.

As the new infrastructures provide new degrees of freedom for conducting international
business, they will lead to new and innovative business models that would be of interest
to practitioners and researchers alike. They should provide many interesting topics for
future IFIP 7.8 workshops.
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Abstract

Information systems planning (ISP) has changed during the last twenty years. Previ-
ously as being a work of IT/IS professionals it has now changed towards a collaborative
planning challenge of several stakeholders, such as top managers, business unit manag-
ers, IT/IS professionals and even external stakeholders such as customers, partners etc.
In addition to that it is very often labelled as strategic planning of information systems
with many relations to business conditions and industry structure.

Hence, ISP is not any more an isolated activity, it is a evolving work activity of busi-
ness organizations. The emergence of information systems planning in organizations
includes a number of theories and frameworks. They describe evolution of information
systems and ISP in certain specific eras or stages, of which the most famous one is per-
haps the stages of growth -model proposed by Nolan (1979). These theories and frame-
works include one to ten different dimensions or factors which try to describe the nature
of ISP.

The main problem in theory building is therefore how to connect and show the linkages
of those factors and leave space to emergent evolution of IS planning work. Evolution-
ary factors of models are not interlinked or described in a coherent model which include
the other evolutionary elements of organizations and their environment, such as evolu-
tion of organizational environment, business planning, development of IT industry,
technology in general, organizational learning etc.

This means that we need theoretical models which reflect the evolutionary impact and
influence of different factors to each other and puts the theory of evolution of IS plan-
ning in an emergent organizational form. In this paper an attempt is made to combine
different respected evolution models of organizational science, including IS research,
and suggest a more covering theory for understanding the evolution of IS planning in
organizations. Activity theoretical research is used as a guiding vehicle for that purpose.

Keywords: IS planning, evolution, theoretical models

81



1. INTRODUCTION

Zuboff (1988) has recognized three evolutionary stages in the use of information and
information technology (IT) in organizations i.e. automatization, informatization and
transformation. The end-products in the use of IT differ in their context. Automatization
and even informatization left many of the structural elements of organizations with no
changes. However, as the current discussion about business process redesign through IT
manifests (Davenport 1993), organizations are now, at least, heading towards transfor-
mative changes in the use of information inside the business processes.

One of the most accepted development needs and challenges for organizations has been
over a decade strategic planning of IS or strategic information systems planning (Dick-
son et. al. 1984, Hartog & Herbert 1986, Brancheau & Wetherbe 1987, Grover & Sab-
herwal 1989, Niederman et al. 1991, Galliers 1993). Planning of IS is one of the key
information management activities (Earl 1989) and it has been noted to be a very com-
plex planning challenge and related to many organizational issues (Earl 1993, Reponen
1994). More research in organizational contexts is therefore needed in order to under-
stand the evolution of ISP work in organizations and different work contexts. Blackler
(1995) suggests that a theory of collective self-organization and cultural reflexivity
could provide the basis for a non-mechanistic approach to management studies.

A number of theories and frameworks proposed to describe the emergence and change
of information systems planning (ISP) in organizations are published during the last two
decades. They usually describe evolution of IS in certain eras or stages of which the
most famous one is perhaps the stages of growth -model. Some of the theories describe
evolution in one or two dimensions or factors. The largest ones consist of even seven to
ten dimensions or factors. Some of them handle organizational issues and very few of
those approaches attempt to link seemingly separate and static factors together and tie
them as a systemic entity. Most of them are also ex post -models which give no guid-
ance for the future development. In my view the level or development stage of strategic
ISP in organizations has many connections to the culture of the organization studied,
competencies and learning of human resources, organization of IS management and use
activities besides technological IS maturity of the organization or external business en-
vironment requirements. Therefore it is important to study the linkages between techni-
cal, social and management elements of the human activity systems such as ISP work
and put it into a historical frame.

Management of contextuality is naturally very much dependent on the organization un-
der scrutiny. However, generic frameworks are always needed to situate each working
context, interpret it against the features of the organization and to get guidance about the
coming changes and future evolution of the work activity. Blackler (1993) has noted
that practical actions are located in a process which is recurrent, systemic and self or-
ganizing, rooted in history and reaching out to the future. In addition Engestrém (1987)
has noted that thinking and learning is an emergent process in a cultural context.
Structuration theory has attracted increasing attention in the literature on information
systems for its use in conceptualising social action and structure (Walsham & Han
1991), also in the IS strategy field (Waema & Walsham 1990, Walsham & Han 1993).
This paper provides another promising approach which follows the goal of structuration
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theory to resolve the debate between the social theories that place their emphasis at the
level of human agents and human actions, and the theories that focus on the structure of
social systems. Activity theory research provides an useful approach to examine the
nature of practical work activities, their social roots and contextual systems within peo-
ple, artifacts and structural elements of organizations. Thus, the structure of human ac-
tivity is here applied to illustrate the evolution of strategic IS planning, in order to grasp
the holistic nature of SISP activity in organizations. This paper makes an attempt to
review related evolution theories from management and organizational science and sug-
gest a theory for evolution of IS planning in organizations in one coherent framework.

2. EVOLUTION OF INFORMATION SYSTEMS PLANNING FROM
DIFFERENT PERSPECTIVES

2.1. History and evolution in the use of IT in organizations

IT is very often perceived as a rational problem solving methodology or tool for opera-
tional data processing issues which have always existed in organizations. In the early
days of computing computers offered a huge opportunity to handle transaction data effi-
ciently than by manual procedures. This was the operational or data processing era
(Rockart 1988,Wiseman 1985, Ward et al. 1990). The main objective was to improve
operational efficiency by automating information based processes (Ward et al. 1990, p.
10). IS/IT needs evolved parallelly during the next era and focused on satisfying infor-
mation needs. This era was called management information systems era. The impor-
tance of IT have ever more increased, and academics and practitioners started to argue
about the competitive advantages of IS. This era can be called strategic information
systems era. It is now accepted to divide the nature of evolution in the use of IT in
three eras (different expressions for eras are used but in general they are similar, see
Wiseman 1985, Galliers & Somogyi 1987, Rockart 1988, Earl 1989, Ward et al.

1990)L:

1) data processing, which begins from 1960's and continue,
2) management information systems, which begins from the 1970's and continue, and
3) strategic information systems, which begins from the 1980's.

As Ward et al. (1990) points out, an era should not be understood as a term which ex-
cludes the previous era's properties i.e. a sequential relationship. It should be viewed in
this context as a word of cumulative nature. Each of the aforementioned members of the
typology are naturally outcomes of either evolutionary or deliberate development proc-
esses which deal with operations, decision-making and management of organizations.
While the use of IT has always been a tool for organization and IT does not exist per se,
it satisfies or fulfills always some need of an organization. Those needs have been
changing and the scope of IS planning has enlargened.

Computer systems provided the tool for development. During the last decades the use of
IT has been constrained by a number of issues. Friedman and Cornford (1989) pinpoint
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the historical point of view and elaborate three phases of computerization and eventu-
ally discuss the potential fourth phase. They see computerization as a mediating process
where computers are used to fulfill the uses of would-be computerized organizational
routines, processes and applications. Different phases of computerization are character-
ized by the constraints limited the development of computerization during that period.
The three phases (Friedman & Cornford 1989,59) are

1) Hardware constraints: hardware costs and limitations of capacity and reliability.

2) Software constraints: productivity of systems developers, difficulties of delivering
reliable systems on time and within budget.

3) User relations constraints: system quality problems arising from inadequate percep-
tion of user demands and inadequate servicing of their needs.

Friedman and Cornford (1989) the first phase roughly to the mid-60's, the second phase
from mid-60's until the beginning of the 1980's and the third phase to the 1980’s. In my
view, third phase has been transforming to the fourth phase during the 1980's and will
continue in the 1990's. Friedman and Cornford have also noticed further changes (at the
end of 1980’s) in orientation and predict that fourth phase will be characterized by or-
ganization environment constraints. This phase is characterized to emphasize customers,
suppliers and other external actors of an organizational environment. Computer systems
should be developed to meet the needs of collaboration, integration and standardization.

Friedman & Wardetal.
Comford 1989 1990
Hardware

constaints Data pocessing

Softwae
constaints "Managenent
infomation
User relations systens
constaints
"Strategic
Organization infomation
envionment systenms"

constains

Figure 1. Synthesis of the models by Friedman & Cornford 1989 and Ward et al. 1990

Friedman and Cornford mention inter-organizational systems and strategic decision
support systems as examples of computer systems development needs of that phase.
The field is larger than they propose, while the use of IT can affect competition, the
structure of an industry and can have society level effects (Cash et al. 1988). However,
previous stage models can be integrated in a way where the nature of the use of IT is an
outcome of the mediating process of each period i.e. for instance hardware constraints
has led to data processing type use of IT (Figure 1.).

2.2. History and evolution of business planning

84



The business planning culture reflects in strategic IS planning (Lederer & Sethi 1988).
IS planning has its roots in business planning approaches. Planning has always been one
function of management and evolved during different time periods. In business research
literature the evolution of business planning is divided in four or five phases. For exam-
ple Gluck et al. (1980) define evolution of planning in the following phases:

1) Financial planning

2) Forecast-based planning

3) Externally oriented planning
4) Strategic management

This framework has been utilized by Bhabuta in his attempt to develop model to de-
scribe progress of strategic planning of IS (Galliers & Sutherland 1991). A similar
framework, but explicitly more detailed is from Hax and Majluf (1984). They define
planning in five phases:

1) Budgeting and Financial planning; aims at meeting budgets,

2) Long Range Planning; extends the planning period but still relies on historical data,

3) Business Strategic Planning; analysis of environmental circumstances of a separate
business unit.

4) Corporate Strategic Planning; aims at ensuring corporate level guidelines and pro-
viding synergy for business units, and

5) Strategic Management; emphasizes the constant review and comparison of organiza-
tional structure, culture and human resources to the organizational environment.

Hax and Majluf (1984) state about the fifth phase: "[it] represents the most advanced
and coherent form of strategic thinking. Not only does it attempt to extend the strategic
vision throughout all the operational and functional units of the firm, it also encom-
passes every administrative system and recognizes the central role to be played by the
individuals and groups within the organization, and its resulting culture.”

Phases 1 and 2 mirror typical planning approaches which are mainly focused on cost-
efficiency (budget standards) and rational analysis of the past (reliance on historical
data). This type of planning is proper for stable business environment, where no radical
future changes are not obvious. Uncertain times in business life of the 1970's affected
business planning approaches and, for example, McKinsey Inc., Boston Consulting
Group and Michael Porter (1980), (1985) offered planning approaches for more com-
petitive and uncertain business environments (phases 3 and 4). Now we are moving
towards ever more uncertain times (phase 5), for example such research methodologies
and tools as futures research and scenario planning arise from this evolutionary phe-
nomenon.

Thus, business planning reflects different nature, too and the prevailing form of plan-
ning is a result of evolution. It has always been dependent on internal factors but now
increasingly more on external factors. When environment is becoming more complex,
more complex planning approaches are required. Ward et al. (1990,64) comment that
few of the previous business planning approaches take any recognition of: a) people as
a long-term resource, or b) technology as a major strategic weapon. The second pitfall
of most business planning approaches is that they take an rationalistic way to solve
problems: first the ends are defined and then the means to achieve those ends are devel-
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oped. This has been criticized by prominent people from the strategy field (Mintz-
berg1990)

In Ruohonen's evolution model study (1989) it was proposed that strategic IS planning
should take notice of organizational fit i.e. we should be aware whether an organization
and/or its human resources are competent enough for environmental pressures (see
Auer & Ruohonen 1996). This requires analyzing the possible integration of business,
IS and human resource strategies under the conditions of organizational structure and
culture.

2.3. History and evolution of IS/IT planning

Strategy researchers Hax and Majluf (1984) note that communication and information
systems play a significant role in the endeavor of strategic management. Galliers (1987)
defines information systems planning (ISP) as "a management task which is concerned
with integrating information systems considerations into the corporate planning process
and with providing a direct link between this and, e.g., information technology acquisi-
tion decisions and the applications development process.". Perhaps first signals for the
need of strategic IS planning are in the article by Kriebel (1@6&hich he pointed out

that we must also consider the strategic dimension of computers. Nolan (1979) devel-
oped his "stages of growth” model which reflected technological determinism but pro-
vided a good framework for analyzing organizational computing and its evolution.
Early days of IS/IT planning were driven either by cost issues and investment appraisals
or technology improvements. At the late 1970's King (19¥&)ted to deduce demands

for the use of IT from organizational strategy and emphasized that the effectiveness of
IS is far more important than their efficiency. Then the business environment issues
guided increasingly IS/IT planning progress. In the 1980's IS strategy studies exploded
(McFarlan 1984, Ives & Learmonth 1984, Cash et al. 1988) and the focus in the use of
IT transformed from internal efficiency through external effectiveness to added-value
appraisals. Information and information technology became to be called “strategic re-
sources of organizations”. Now they are advertised as tools for business process redes-
ign/re-engineering (Davenport 1993) i.e. tools for Zuboff's (1988) transformational
objectives.

Earl's model of the maturity of IS/IT planning in organizations is illustrative, although
fragmented. It shows how the needs for planning has evolved from separated, IS de-
partment and technology driven issues to multimanagerial, business strategy -related
and environment driven issues. Past experiences in the use of IT are not valid since
technology offers more opportunities and business is increasingly dependent on rapid
reaction to changes. Managers are envisioning the future use of IT and its linkages to
business strategy.
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Figure 2. An evolution of IS/IT planning in organizations (Earl 1989,Ward et al. 1990)

A quite recent effort to describe the evolution of IS management in a wide organiza-
tional context comes from Galliers and Sutherland (1991) who have analyzed previous
progression models and developed a six-stage growth model from the perspective of
McKinsey's Seven Ss -approach (Pascale & Athos 1981) They include and define also
IS-related issues of structure, staff and skills in addition to more traditional issues such
as strategy, systems, style and superordinate goals. This a valuable piece of research
from the perspective of organization theory. Authors emphasize the role of human re-
sources, their competencies and organizational positions in addition to organization of
other information resources.

2.4. The problem of synthesizing theories

The most serious problem with the aforementioned frameworks and models is that they
can only be used as illustrative, simplified descriptions of different evolutionary ele-
ments of a dynamic process such as evolution of SISP in organizations. All the afore-
mentioned theories or theoretical models have something in common; they all reflect
the idea that our social reality such as planning approaches, information systems arti-
facts and interconnections between the components of the social system are the results
of evolution and interplay of social and technological issues. Markus and Robey (1988)
categorize these kind of theories as emergent theories. It means that social events are
non-deterministic and social reality is constructed by the actors. However, human ac-
tivities are always affected by the prevailing structure. In the IS systems area structure
evolves in order to fit the external uncertainty and growing demands of computer uses.
It can provide you an advantage in the transformation process of organizations or it can
be a serious burden for any development.

The problem with the previous theories is therefore that you also have to use them sepa-
rately, although they have seemingly similar parts. The parallel use of the theories is
dependent on user’s abilities to synthesize. These theories normally cover only one or
two dimensions of the problem area. In order to understand IS planning evolution in
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organizations, we need to develop such theories, which interrelate different evolutionary
phenomena and show the mediating linkages of different factors.

One of the best approaches to put the evolution in a historical frame and combine both
individual and social actions in a cultural context is provided by activity theoretical re-
search. In the following an attempt is made to synthesize aforementioned theories in a
theory of IS planning evolution in organizations.

3. ACTIVITY THEORY APPROACH

3.1. Background

Activity theory is an approach developed by Russian cultural-historical school of psy-
chology (Leontjev 1978). The important issues in the approach are that the theory de-
fines activity in its social-cultural context, do not separate actions from its social envi-
ronment and provides more understanding for the theory of practical or embedded
knowledge. As Blackler (1993) has noted it fits well with the social constructionist
theories the key aspects of which are:

1) The concept of activity implies that people do not just think, they act on the world
and they do this collectively. "Activity” is a highly appropriate concept for organization
theory.

2) The nature of activity systems encompasses mediating mechanisms, such as tools,
language, social rules and the division of labor, which transform the relationships be-
tween individuals, communities and shared endeavor.

3) Active participation means for example that novices learn by participating in activi-
ties and activity systems, which is a creative, interpretative process. This kind of learn-
ing is likely to be tacit rather than explicit. Collective learning occurs when communi-
ties construct new conceptions of their activities and develop new activity systems.

4) The significance of history, which means that activities are socially and historically
located and evolve over time.

5) The prevalence of incoherence and dilemma means that incoherence, inconsistency,
conflict and dilemma as integral features of activity systems offer major opportunities
for personal and collective learning.

3.2. The structure of human activity

Blackler (1993) has noted that activity theory provides insights into activity, it ascribes
a role to active participation and attributes significantly to issues of incoherence and
dilemma which synthesizes recent developments in social constructionism. Blackler
(1993) says that the settings for different activities are not determined by objective,
physical features but are provided by those, who engage in them.

Activity Theory raises a very interesting view of the contextual and historical issues of
IS planning evolution. Kuutti (1990) has stated that research and development for in-
formation systems cannot be separated from research and development for whole work
activities. Activity theory is based on an idea, that there exists a fundamental type of
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context, which is called an activity (Kuutti 1990, 1994). Activity is a more general con-
cept than either operation or action and is more specific than either society or culture,
yet it implies all of these (Blackler 1993). Activity theory can handle cultural restric-
tions and interpret the social situation more profoundly. It emphasizes the socio-
historical evolution of the studied activity.

The three methodological principles of the activity-theoretical viewpoint are (Kuutti
1990, 1994):

1) A collective activity system shall be taken as the unit of analysis, giving context and
meaning to seemingly random individual events.

2) The activity system and its components shall be understood historically.

3) Inner contradictions of the activity system shall be analyzed as the source of disrup-
tion, innovation, change and development of that system.

Instument

Subject Object —» Outcome

Rules Comnunity Division of abor

Figure 3. The structure of human activity, Engestrém (1987, 78)

Engestrom (1987) has provided a contemporary application of activity theory i.e. a
good framework to illustrate the structure of human activity (Figure 3.). Engestrém’s
framework displays the context of actions and the essentials of them, such as human
agents, their objects, tools they use, within a broader social and structural setting. It is
used in many studies (see Engestrom 1990). Blackler (1993) has provided an account of
the hermeneutic foundations of organizations, in which endeavor he has used and de-
veloped Engestrom’s framework with some critical remarks to create a theory of orga-
nizations as activity systems.

Kuutti explicates Engestrom’s system containing three mutual relationships between
subject, object and community. All relationships are mediated by the third component
of the specific triangle (subject and object by instruments, subject and community by
rules and object and community by the division of labor). Mediating forces are impor-
tant to understand in order to frame social reality. It is of the greatest importance to find
contradictions which are very often hidden and difficult to recognize in ordinary IS de-
velopment (Ruohonen 1991). By explicating contradictions we can provide a basis for
organizational change and the development of IS.
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3.3. Contradictions as the source of evolution

Engestrom argues, that contradictions can be recognized at four different levels. Pri-
mary inner contradictions exist at each corner of the model, which according to
Engestrom emphasize contradiction between exchange and use value in the spirit of the
capitalistic society. However, Blacker (1993) has criticized this argument and claimed
that inconsistencies and incoherencies of activity systems are far more complex in ori-
gin and manifestation than the Soviet tradition has been able to acknowledge. However,
this does not mean that Engestrom’s tool should be neglected.

Secondary inner contradictions appear between the corners, for example incoherence
between the tool and human agent. This is very evident in many of the IS research pa-
pers, for example using too modern software (such as object oriented programming lan-
guages) for software development in a traditional, hierarchical team of “old-fashioned”
software developers (such as the Cobol group).

The tertiary contradiction appears when representatives of a certain culture introduce
the object and motive of a culturally more advanced form of central activity to its domi-
nant form. They usually arise during a cultural transformation process. This relates to
the studies of Zuboff (1988). For example, currently we are facing a culturally more
advanced IT activity such as electronic commerce networks. Many of the organizations
have problems to transform into a web-based customer relationship management and
business cluster thinking.

Quarternary contradictions are the most difficult and complex phenomena to recognize.
They are related to activity systems which are outcomes of the central activity and to
those activity systems which provide tools for us, educate human agents and provide
cultural rules. Those productive activity systems usually exist for years and provide, for
example, working labor force to organizations. Educational systems are therefore good
examples. Engestrom says: “The quarternary contradictions require that we take into
consideration the essential "neighbor activities" linked with the central activity which is
the original object of our study ... Now the quarternary contradictions are those that
emerge between the central activity and the neighboring activity in their interaction.
Conflicts and resistances appearing in the course of the "implementation" of the out-
comes of the central activity in the system of the object-activity are a case in point." For
example, IS/IT educational systems face the problem of providing capacities (see Mar-
shall & Ruohonen 1998) and are in a crisis with facing the problem of competing orga-
nizations , societal needs and demands of IS/IT labour markets.

In this paper mostly the tertiary contradiction (i.e. contradiction between culturally a
more advanced central activity and the “current” central activity) is reviewed. However,
it naturally encompasses some quarternary contradictions, while the time-scale is
roughly 40 years. Contradictions as the source of evolution are interpreted in order to
illustrate evolution of IS planning in organizations.
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4. PUTTING EVOLUTION OF STRATEGIC IS PLANNING IN
ORGANIZATIONS INTO THE SOCIO-TECHNICAL FRAME

4.1. The structure of the strategic IS planning in organizations

My objective is to illustrate evolution of IS planning in organizations in one coherent
framework. Most important is to understand the mediating forces of human activity
such as IS planning. In one case mediation could start from development of computer
and thereby planning tools we use in the planning of information systems, for example
CASE-tools or new planning methodologies. In the second case it could be the organi-
zational design evolution, for example demand for decentralization of organizations and
the emergence of decentralized information processing and end-user computing. In the
third case it can be related to the division of labor in the management and use of IT in
organizations. Most obvious is that all mediating forces are interdependent in the evolu-
tionary change process.

The elements (or corners described) of the IS planning activity system are

4.1.1. Human agents/Subjects

Human agents are those people who are engaged in the strategic IS planning work in the
current organizational context. Their competencies are used in order to create outcomes
by working with objects. In this case they are called “stakeholders of IS planning work”
(see Ruohonen 1995).

4.1.2. Instruments/Tools

Human agents use current instruments/tools to objects in order to create outcomes. In
this case people use available technological resources and related planning instruments
in order to formate information systems development and use practices. In this case
tools are called “computer systems technology” (which includes planning methodolo-

gies).

4.1.3. Objects

In this case objects are information systems, either currently operating information sys-
tems or totally new ones. Information systems are here understood by definition “sys-
tems of hardware, software, information and people with their work practices”. IS plan-
ning objectives can therefore be maintenance, transformation or constructive oriented in
nature.
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4.1.4. Community

Community describes the organization and working arena of human agents. Commu-
nity, its structure and management features, can be designed in many different ways.
However, it stabilizes the linkages between human agents and their work objects. In this
case community is called “organizational setting for the IS planning work”.

4.1.5. Rules

Rules are mediating the way human agents and community is used to work. Planning
environment and related norms and suggestions guide the way the work is done. The
scope and related methods reflect in planning work. Earl (1993) has described five dif-

ferent SISP approaches which are rooted to organizational way of reflect planning in

general. In this case rules are called “organizational rules for planning”.

4.1.6. Division of labor

Division of labor describes the way how jobs and work tasks are divided between orga-
nizational levels. In the same way it dictates organizational structures which can stabi-
lize working responsibilities and inhibit changes. Flexible working requires redesign of
division of labor and joint use of organizational resources (Skyrme 1994). This is re-
flected in IS planning work, too. In this case division of labor is called “division of IS
management and use”.

Computer systems;
hardware,softwaeand
communications technology

Stakeholders of Informatbon Individual &
IS planning work systerms — organizationa
ISdevelopment and
use prectice
Organizational Division of
rules forplanning IS management and use
Organizatonal setting

forthe IS planning

Figure 4. The structure of strategic information systems planning in organizations.
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The elements of the model change in different phases of evolution. Mediating forces
computer systems technology, organizational rules for IS planning and the division of
IS management and use changes the contents of the model over time. | will illustrate the
evolutionary phases of IS planning in which the previous models are merged in a coher-
ent model. Finally a view of transforming elements of the structure of strategic IS plan-
ning in organizations for the 1990'’s is suggested for further research.

4.2. Following the evolution of IS planning in organizations

Current strategic IS planning practice is the result of historical evolution, where the first
efforts to apply computer systems technology to organizational application were quite
simple. Now the scope of IS planning has enlargened and grown more complex con-
cerning stakeholders, scope of the information systems and the underlying organiza-
tional setting. Next an attempt is made to integrate the different factors and dimensions
of separate aforementioned models in order to describe the dynamics of evolution in
organizational contexts (Figure 5.) Three periods of evolution are described, i.e. i) in-
formation technology mediated decades which put emphasis on technical development
of IS/IT products and services , ii) user orientation mediated decade which put emphasis
on developing user-friendly applications and interfaces for growing community of IS/IT
users and iii) business strategy mediated decade which puts emphasis on business envi-
ronment analysis and competitive forces to create IS/IT products and services. At the
end of the discussion a vision for the next decade is created on the basis on cultural-
historical evolution of IS planning.
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constrained CS Software
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systems) a more advanced CS
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Technically
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planning as ) and emer gence of experts; IS
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or ganizations planning  organizations;

strict functions

Figure 5. The structure of IS planning in organizations; the growth of technology me-
diated decades.

The existence of strategic planning of IS in the 1950’s it was embryonic.From 1950"s
towards 1960’s mediating forces of (strategic) IS planning work are quite heavily re-
lated to the capacity and qualities of computer technology and related planning ap-
proaches. A rationalistic and analytic way to plan existed and IS planning was mostly
for those technicians which tried to apply computer systems technology to well-
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structured problems. This is quite general observation from this decade. IS planning
was close to IS design work. Human agents or subjects of that work were technically or
mathematically educated specialists which knew very well the machine-oriented devel-
opment tools of that time. Operation research studies provided approaches to planning
which was very rationalistic. Organizations were tightly managed and centralization and
taylorization of work dominated. Division of about between experts and users was ex-
tremely high, there was no room for user participation in information systems develop-
ment. Let us proceed to the next activity system which gives us more organizational
relevance.

When technical capacity problems of IT were solved it left more room to build up larger
information systems. The dominating idea about such applications which solve quickly
organizational problems turned to be a group of applications consisting an information
system. It created software problems. Human agents of that planning work had to be
able to handle systemic properties and describe more interactions of system elements
more than sequential programming procedures. Lack of business knowledge started to
inhibit IS planning. Rules of rationalism, however, flourished and produced ideas about
total information systems which can control almost everything. Functional information
systems began to emerge while organizational structures with strict functional borders
supported this phenomenon. IS development and planning expertise was located to the
emerging support function of an organization, IS department.
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Figure 6. The structure of IS planning in organizations; the growth of user orientation
mediated decade.

Human agents such as system analysts became scarce resources while IS development
needed contextual knowledge and not just IT knowledge. A very general observation in
the use of IT was that separate, functional information systems needed to be integrated.
This caused data management problems and later on problems in defining data needs.
This was due to growing independence of business units. Mediating forces, such as
emergence of different kind of business planning approaches (see Hax & Majluf 1984)
also affected the way information systems were planned. Decentralization was the key
word of the 1970’s, business units wanted to have their own IS development work
force.
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During the 1970’s strategic business unit thinking was launched and business units got
more power to organize their activities. Technology evolved to allow user-oriented ap-
plications and IS service level with even separate support centers gained more impor-
tance. Information systems became operational in addition to former back-office sys-
tems. Managers of business units started to coordinate IS development objectives and
costs in order to keep their IS service level appropriate. Corporate data needs began to
emerge, business managers recognized that some databases and applications can have
synergistic value. The coming decade brought the context of external business environ-
ment.
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Figure 7. The structure of IS planning in organizations; the growth of business strategy
mediated decade.

Information systems investments became growingly a business strategy issue. Growing
turbulence and the role of information systems as integral, strategic resources in certain
information-intensive industries brought to us the strategic thinking of 1S. After han-
dling the user expectations and learning challenges, new problems emerged. Informa-
tion systems were not just for internal operations in addition to internal systems we
growingly needed information about customers, suppliers, competitors etc. Management
involvement and participation became critical and widely advertised as a success factor.
IT applications such as microcomputers with user-friendly applications were easily
available and users were eager to use them. This caused problems in organizing IS re-
sources and control of them, it demanded management.

After the period of competitive information systems, academics and practitioners started
to argue about IS architectures and networks. The use of IT connected organizations
together, even competitors. This was the phase, where communications technology and
improvement of standardization came critical for evolution. Interorganizational efforts
such as EDI (Electronic Data Interchange) and 1SO 9000 (European quality standards
for products, processes and services) needed joint planning and especially a far more
better data architectures. IS investments became too large and critical to be left just for
IS managers. Organizations needed visions for joint, general databases and local, cus-
tomer-focused databases. Separate IS service, especially network service companies
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gained more importance. Organizations did not any longer need to buy and own their
information systems, if they just could acquire IS services some other way.

4.3. Future prospects

With the structure of IS planning activity, it is possible to illustrate current changes and
signals of each corner. In summary,what should we wait for the coming decade? If we
follow the dynamics of the model and take a look at current discussion in the manage-
ment field and organizational science, we find evidence which probably will affect the

evolution of IS planning towards the following illustration.
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Figure 8. The structure of IS planning in organizations; future prospects.

We are currently living times when technological issues of networking seem to be
solved. However, the organizational problem is still there due to orientation of people,
their diverging work tasks and stabilized organizational processes. Cultural change is
therefore the hardest one. The use of IT is increasingly a matter of each industry and the
evolution proceeds towards intra-industry 1S arrangements and eventually towards inter-
industry IS arrangements. This means that strategic IS planning become even more
complicated while it include so many human agents with different backgrounds. Some
part of strategic IS planning is almost totally based on co-operative compatibility which
means a general motivation, joint values and knowledge about co-operative systems.
Co-operative compatibility is also dependent on organizational maturity of each col-
laborating partner.

Competition becomes world-wide in the same time it also allows to focus on narrow
niches. This means even more demanding customer relationship management and mar-
ket planning i.e. local data needs are important. Business organizations face today re-
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design challenges and strategic IS planning should provide tools for this transformation
effort. Industrial business clusters shake the traditional organizational borders we are
used to know, competitive advantage is growingly based on recognizing your political
and economic playground (Porter 1990). Transnational management (Bartlett &
Ghoshal 1989) requires global competition, spread of technological excellence and
worldwide learning and very strictly managed country businesses. For example R&D
activities in global business have to be planned and organized between those techno-
logical centers located in geographically different places. This sets challenges to pro-
duction and communications systems. Management of business alliances comes critical
and partnership managers become scarce resources. IS infrastructures should fit be-
tween business partners and this means much more than “wire-level”, technical com-
patibility. It means, for example, joint working procedures with the help of sophisticated
group support systems. Different stakeholders of industries offer joint IS-based services
in the fields where intra-industry competition is not needed or inter-industry competi-
tion is heavy. IT-based service companies will emerge, while organizations do not need
to own their information systems. Only those parts of information resources which are
strategic in nature (at that time) remain, everything else is outsourced.

5. CONCLUDING REMARKS

In this paper an attempt was made to synthesize different evolution models concerning
evolution of business and IS planning and the development of certain structural ele-
ments of organizations. That was illustrated in one coherent model derived from the
activity-theoretical approach. The approach can dynamically reveal the inner connec-
tions and incoherencies of different socio-cultural elements and differences between
activity systems. The value of the model is to see many change processes intertwined in
one mediation frameworks. Previous models have been more discrete in nature, compo-
nents of change have not been dynamic and related to each other.

However, it leaves much space for critique and the evolutionary phases presented must
be reviewed more carefully. However, it provides an opportunity to understand IS plan-
ning as an evolutionary, context-driven issue and not just collection of static factors.
This evolutionary phase naturally varies in individual organizations and should be noted
when dealing with organizations.

Although the activity-theoretical approach provides a very rich and covering starting
point for IS research in organizations and implies a number of organizational maturity
issues about organizations studied, all the change management issues are still unsolved
i.e. how to move towards a culturally more advanced activity system. Therefore a lot of
action research studies are needed to reveal development guidelines after the activity-
theoretical analysis.
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Abstract
Information management in global organisation networks has not yet achieved the ex-
pectations and promises to facilitate networked processes or communication. The main
issues include the chaos in digital documents and technological platforms as well as the
integration of working procedures that reflect the organisation culture of the nation or
state as well as the emphasis of the industry. These integration issues become very visi-
ble in cases, where organisation networks are formed across geographical, national,
cultural and technological boundaries. The problems in integrating the technical sys-
tems and social systems are both difficult. The combination of these is visible whenever
we look into the entities being in between these two systems, i.e. the documents. In this
paper we discuss this focal point in integrating two or more organisational units to con-
stitute a global organisation network. We suggest document genres and genre systems
needed for the interorganisational and global collaboration to be systematically identi-
fied and enacted among information technology experts, organisation designers and
domain experts to smoothen the technology integration, and discuss the approaches
needed for the integration.

1. Introduction

Documentsi.e. recorded information structured for human comprehension (Levien
1989), are the common means to store and transfer information in between humans. As
long as the organisations have used documents as their internal means utilising tradi-
tional, non-digital, media, the social connotations and technical base for document man-
agement have been relatively homogeneous. With increasing trend towards global and
networked organisations in the digital era, the complexity of the dimensions of a
"document" as the means for communication and collaboration in has drastically in-
creased.

Novel document genres.e. socially enacted communicative purposes and forms of
documents (Yates & Orlikowski 1992, Orlikowski & Yates 1994, Nunberg 1997), are
being introduced along with the diffusion of digital media; e.g. virtual communities
(Erickson 1997), digital broadsheets (Watters & Shepherd 1997), many new genres in
the Web (Crowston & Williams 1997), and collaborative document genres in groupware
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(Schultze & Boland 1997, Yates et al. 1997). Along with the novel document genres,
clarification and rethinking of the established document genres, earlier mediated on
paper and other non-digital media, are needed for their effective utilisation through
digital media (Tallberg 1997, Tyrvainen & Paivarinta 1999). Information systems (IS)
personnel has been suggested to play an important role in this work (Sprague 1995).
Document genres may constitgenre systes) where certain document genres are
interrelated with each other in a particular community (Yates et al. 1997) to contribute
to a common communicative process.

Many corporations are reacting to the tightened and globalised competition with major
changes in organisational designs caused by business process reengineering and other
development initiatives often crossing organisational, geographical and cultural bounda-
ries. The changes have been directed especially towards lateral and flexible organisation
architectures utilising emerging information technologies (Tapscott & Caston 1993,
Galbraith 1994, Nadler & Tushman 1997). As we are investigating the impact of the
technical and social changes to the information management of a global organisation
network, we are essentially talking about managing the documents and other informa-
tion assets in and between the participant organisations, i.e. electronic document man-
agement systems (EDMS) and ISs in general. We will use a manufacturing network as
an example (see Chen et al. 1998) to demonstrate the extreme circumstances where a
global organisation network has to be able to manage the information needed to collabo-
rate effectively and efficiently.

In the information age, the manufacturing arena has become more dependent on in-
formation through the use of computers and computer-controlled machines. In the areas
of global industrial organisations, a number of concepts, including 'virtual manufactur-
ing' and 'virtual factory', have emerged, requiring manufacturing be highly information-
intensive and knowledge-based (Goldman & Preiss 1991, Byrne 1993, Malone et al.
1993).

A manufacturing organisation comprises hundreds of operations in several basic ac-
tivities and related information elements - e.g., design, prototype, process plan, produc-
tion, delivery, and maintenance. Some operations are performed serially and others con
currently, at time scales ranging from a fraction of a second up to several months. A
traditional manufacturing environment relies on good process and product design, and
effective management of tools and materials. Requiring on-demand, volume-
independent, scaleable, and high yield production, a global manufacturing network de-
pends on smooth information flow and efficient information management. This includes
the coupling of human workers and key components in manufacturing, inducing effi-
cient development and robust production. Also the supply chain for necessary parts in
the projects must be reliable to guarantee fast and stable turnaround. The information
technology (IT) nature impacts the complete sequence of manufacturing activities.

An integrated manufacturing environment consists of communications networks,
computers, control systems, production equipment, databases of various information
about the virtual manufacturing organisation, and human workers. Effective integration
of information management into a networked manufacturing organisation assures
maximal social, organisational, and economic benefits to the participants of the net-
work. Also, it enables and realises vertical integration between the key components
mentioned above.

Figure 1 presents a fictional global organisation network used as an example. This
kind of network could be formed in order to design, manufacture and market a new
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product for emerging markets anywhere in the world, e.g. some new kind of digital
equipment. A market opportunity in a certain location of the world can be so short that
no single local organisation is willing to invest on establishing the global organisation

by itself and on acquiring all the necessary skill and knowledge as the time needed for
that would be too long and the risk for loosing the opportunity too high. On this basis a
consortium of several organisations possessing all the necessary knowledge and capac-
ity can be formed to implement the operations within a short time-frame. However, in
this case the integration of both the technical systems for information management and
the social systems used for supporting business processes and other social issues are
needed.
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Figure 1: An example of processes in a global manufacturing network combined from proc-
esses of 7 organisation units each colored with different pattern.

The very same need for technical and social integration within the global scope will
occur when a corporation acquires or establishes subsidiaries operating on the same or
related market segment on a geographically and culturally distant site (e.g. lves & Jar-
venpaa 1991, Cheung & Burn 1994, Chidambaram & Chismar 1994, Schwarzer 1995).
In both cases, the processes and information management to be integrated are crossing
the boundaries of nations, states, organisation and professional cultures, and technologi-
cal infrastructures.

The paper addresses and describes the genre theory (Yates & Orlikowski 1992, Or-
likowski & Yates 1994) in relation to information management in global organisation
networks. We suggest the shared document genres and genre systems needed for the
collaboration among the participant organisations to be systematically identified, dis-
cussed and enacted by IT experts, organisation designers and domain experts to
smoothen the IT integration in global organisation networks.

The rest of this paper is organised as follows: Chapter 2 introduces the reader
shortly into the genre theory and describes new challenges imposed by the development
of IT along with the globalisation and networking of organisations. Chapter 3 analyses
the situation from the viewpoint of formality of document data. Chapter 4 discusses the
establishment of interorganisational collaboration identifying its interrelations with the
formality of document genres. Chapter 5 observes the role of documents in the border-
line of the technical and social systems and finally, chapter 6 discusses the work with
some suggestions for further research.
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2. New requirements for genre theory

The notion of genre originates from Aristotle's time where it was used to classify rhe-
torical discourse and literal works. After since it has been used in a number of disci-
plines and areas of art having a wide range of different connotations (Bergquist &
Ljungberg, 1998). However, the notion has been only recently introduced as a useful
means to analyze organisational communication by Wanda Orlikowski and JoAnne
Yates drawing their work upon Giddens' structuration theory (Yates & Orlikowski
1992, Orlikowski & Yates 1994). A basic definition for a genre of organisational com-
munication is stated by Yates & Orlikowski (1992, p. 301) as:

"a typified communicative action... characterised by similar substance and form".

The substance, i.e. communicative purpose, of a genre has essentially to be recognised
socially by more than one individual human beings (Yates & Orlikowski 1992, Yates et
al. 1997). The purpose refers to the social motives, themes and topics expressed in the
typified communication (Yates & Orlikowski 1992).

Also the form of a particular genre has to be commonly identifiable including at least
the following features (Orlikowski & Yates 1994, p. 544):

1. structural features such as text formatting features, the use of agenda in meet-
ings, etc.

2. communication medium such as pen and paper, telephone, face-to-face conver-
sation or e-mail and

3. language or symbol system including aspects like the level of formality and the
specialised vocabulary of some national language as well as organisational or pro-
fessional jargon.

Communicative genres should be distinguished from the medium used to mediate them
— for instance a fax is not a communicative genre, but a business letter sent via fax is.
Media may still play an important role in genre form and the introduction of new media
may occasion changes in the genre. (Yates & Orlikowski 1992)
A genre may have different levels of abstraction and thus consist of several identifiable
subgenres — for instance the recommendation letter might be a subgenre of the more
common genre type called the business letter. Different genres may also have a different
normative scope which means that their characteristics of purpose and form has to be
understood in a similar way depending on the scope of the community where that genre
is supposed to carry its communicative meaning. Five possible levels of normative
scope are suggested with examples (Yates & Orlikowski 1992, p. 304):
1. genres widely accepted among the most advanced industrial nations, e.g. 'memo’
or 'business letter’,
2. genres specific to certain cultures, e.g. 'Japanese tea ceremony' or 'U.S. environ-
mental impact statement’,
3. genres specific to transorganizational groups, e.g. 'audit report' to validate com-
ponent suppliers by an industrial corporation,
4. genres specific to certain organisational culture, e.g. 'the Procter & Gamble one-
page memo’, and
5. genres specific to certain intra-organisational group, e.g. so called '‘complex sheet'
used by airline ground crews in an airline organisation.
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To utilise the new opportunities offered by emerging IT effectively within the scope of
global organisation networks, the role of documents in information management and
business has to be rethinked (Sprague 1995, Meier & Sprague 1996, Wakayama et al.
1998) and clarified (Paivarinta & Tyrvainen 1998). The opportunities and effects of
novel document genres has to be identified and analysed for the development of net-
worked business. However, even more effort will be needed in and among the organisa-
tions to rethink the already established, nowadays mostly digitally produced, but still
often non-digitally archived and utilised document genres, and the work performed on
them in the digital era. Hence there also emerges an increasing need to implement the
management for both existing and novel document genres in digital media supporting
information needs caused by the contemporary changes in organisational environments
and technology.

According to our experience, many IS developers in even local, not to mention global,
corporations seem to be confused with the pace of constant organisational change, sali-
ent technological opportunities and the different connotations of document management
and information management in general. They seem to lack theoretical and terminologi-
cal means to unify their 'technological frames' (Orlikowski & Gash 1994), i.e. the un-
derstanding of relevant features of technology for their organisation. As a project man-
ager starting a large inter-organisational, industrial document management development
project phrased it (Tyrvainen & Paivarinta 1999):

"Please, tell me what, by and large, is a document to be managed?”

Some methods and approaches have already been reported for the adoption of EDMSs.
They are typically tailored for domains, such as in the public sector, that have long tra-
ditions utilising paper documents (e.g. Sutton 1996, Salminen et al. 1996 & 1997).
Anyhow, these methods do not problematise the notion of a "document” very deeply for
the development of enterprise-wide EDMSs (Sutton 1996) or the standardisation of
document structures (Salminen et al. 1996 & 1997). This seems quite logical, because
the most document genres in such domains are well, and often explicitly, established
with long traditions of legal and administrative work, even in the level of a national
culture. However, a need for new, global approaches is emerging also in these domains
to integrate work and document management along with it. For instance, in the most
Western European countries the integration in the European Union is forcing the public
administration and legislation to gradually unify legislative practices (Tiitinen et al.
1997). However, the adoption of new document management technologies in the public
sector may often be hindered because of political issues strongly intertwined with the
development overriding the interests for efficiency and effectiveness aspects (Uijlen-
broek & Sol 1997).

3. Formality of document genres

The relation of genres and information management will be clarified, when we observe
these from the viewpoint of formality of document information. Figure 2 presents the
levels of formality of document information.
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Figure 2: Levels of formality of document information.

On the top of figure 2, formal data structures, such as data in relational tables, can be
considered as the most formal level of document information. In applications, where
orders or invoices or other business letters are transmitted as database records, each of
the fields of the genre are presented in a form that can be processed and "interpreted” by
a computer. Depending on the organisation, these communicative genres are or are not
considered as documents, as they can or cannot be considered as organised collections
of information intended for human comprehension.

On the bottom, the information not stored to any media is typically not considered as a
document, as it cannot be represented nor reproduced after the immediate communica-
tive transaction. From the viewpoint of digital information processing, documents on
paper, microfilm, video tape and other analog media are considered as the least formal
level of documents. When the documents are digitised, e.g. scanned into bitmap im-
ages, recorded on digital tape or alike, they can be copied, stored and transmitted by
computers, but not much manipulated without information of the encoding of the data.
As soon as this information is available, the computers can, e.g. search for word occur-
rences from ASCII using full-text search or combine changes made to two separate
copies of a document.

Documents can be structured by several means. The use of layout structures enables
computers e.g. to change font of all headings simultaneously after a single command
from the user. While getting further up, logical structure tagged into a document enables
systems e.g. to picking up each field tagged as a <product id> or a <quantity> within
each <order row> of a document and to make calculations on the prices, to launch in-
voice generation or operations alike. This is important from the viewpoint of workflow
systems and computers while we still keep the document as a collection of information
to be interpreted by a human and intended for a human observer.

Altogether, the higher we are in the stairs, the easier it will be for the computers to add
value to the information processing and the more efficient the information processing
will be. Human interpretation is not a necessity and the tasks can be automated to a
large degree. The disadvantages of the higher levels include the fixed nature of the
computers. Each of the interpretations for each of the data elements has to be encoded
by some means to the information systems. And each of them has to be agreed on by the
parties participating the information exchange.
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4. Interorganisational interactions

When we consider the phases of development in any interorganisational initiative to
collaborate across organisational, geographical, cultural or technological boundaries, we
can use a simplified model represented in figure 3.

Figure 3:Phases of development in inter-organisational relations.

This model is similar to the main phases of a project. The first, most critical phase is to
find the right targets and the ways to approach the problem. This phase can take a long
time and carry high level of inherent uncertainty. The schedules and outcomes of the
project cannot be stated. The second phase is to formulate the detailed work structures
and arrangements. During this phase the uncertainty will decrease as the plans will go
deeper into details. The outcomes and schedule of the project can be stated relatively
accurately in the end of phase 2. Phase 3 includes still a major or even majority of the
effort, still being quite straight-forward. This pattern is commonly identified within the
arena of networked organisations in general where the phases are called negotiation,
commitment and execution (Ring & Van de Ven 1994).

When we consider the communicative and document genres used in global organisation
networks, it seems natural to use genres with the low level of formality within the ne-
gotiation phase. This is natural for several reasons, but especially for the flexibility and
the purpose of the phase: the genres in the low levels are more flexible, as a flexible
medium and the flexibility of a human as the interpretor for the information are used
instead of a set of formal structures intended (also) for computer use. As reported in
several studies, the media richness in the lowest level of formality decreases uncertainty
and increasing loyalty and trust that is needed for establishing more formalisable com-
munication channels and further interaction (e.g. Daft & Lengel 1986, Sydow & Win-
deler 1998). Even gestures and other non-verbal communication are reported to be es-
sential for this purpose. In addition to the face-to-face paradigm often leaving no docu-
mentation to be reviewed after the immediate communicative interactions, electronic
mail has been reported to appear as a rich communication medium in certain circum-
stances (Ngwenyama & Lee 1997).

In the third phase, the efficiency of the networked communication and processes is es-
sential. For this purpose the document genres used are typically at the highest level of
formality possible for the organisations in question and relevant for the duration of the
interaction. In organisation networks set up only for a few months, it does not pay-off to
implement detailed information systems to support documents with formal data struc-
tures for all the information in question. This statement is justified by the effort needed
due to the large number of genres to be used. As we have found out in our field studies,
the number of major communicative and document genres used within a mid-sized or-
ganisation is at least hundreds (Tyrvainen & Paivarinta 1999) and we expect a global
network to exchange a reasonable portion of this, the formalisation effort simply cannot
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take place in short-term co-operative relationships among organisations. If there exists
major heterogeneity of document genres within a single organisation, the more there
will be in between several organisations and even more in the case of global relation-
ships spanning across different cultures.

Based on this, one major challenge for the commitment phase (in establishing common
information management practices for the execution phase) is to decide on the docu-
ment genres to be used among the organisation units in the execution phase and the
level of formality relevant for each of them.

5. Role of documents in the border-line of technical and social systems

As the level of formality of document information exemplifies, the documents are in the
focal point between the human and the computers, and also in between the social system
and the technical system. The social system includes essentially the mission and history
of the organisation, organisation structures, processes, roles and practices constructed in
the minds of the different stakeholders, while the technical system is focusing on stan-
dards, computer and network infrastructures, document architectures, systems and ap-
plications serving the implementation of the social system.

Both the social and technical system carry a development history influenced by geo-
graphical, economical, social, cultural and technopolitical environment of the organisa-
tion. Both of these systems have impact on all communicative genres concretised
through contemporary IT, but especially on the document genres used by the organisa-
tion overloaded with a number of known and unconscious connotations - although these
connotations can be brought into consciousness and analysed (see Paivarinta &
Tyrvainen 1998). This situation is illustrated by figure 4 representing two organisations,
their document genres and technological bases.

Cross-Orgoan\satiogal Genre

Organisational
Genre

Organisational
Genre

Normative
scope

Organisational Organisational
Genre Genre

Organisational Organisational
Genre Genre

Technological Base Technological Base

Organisation A Oreanisation B

Technical s

Figure 4: Cross-organisational document genres spanning a wide normative scope, genres
with narrower scopes, and technological bases.
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The normative scope of a document genre is often limited to a single organisation, sin-
gle nation and a single culture. This means that two organisations searching for com-
mon means to communicate typically cannot match the document genres of the two
organisations easily. The first assumption would be to state that common standards and
technological infrastructures - i.e. technological base - would be sufficient for integra-
tion, but as we have observed in two multi-national organisations operating in tens of
countries, this is not sufficient alone. Harmonisation of the document genres requires
common understanding on the purpose of the documents and the processes manipulat-
ing them.

In practice, the document genres spanning several organisations are often separated
from the internal genres of the organisation. There are both social and technical reasons
for this. Typically the internal genres have adopted more or less uniform technical base
and characteristics, to enable efficiency, while the cross-organisational ones are evolv-
ing in a faster pace.

It was also interesting to observe, that in case of the transnational document genres
these organisations have had high difficulties in implementations aiming at high level of
formality. While taking to use systems with formal data structures there have been ma-
jor problems in adopting them to the social systems of the organisations. On the other
hand, a high portion of genres with low level of formality and high media richness -
especially videoconferencing - has been observed frequently in global information ex-
change, supporting the observations of Chidambaram & Chismar (1994).

Altogether, if we wish to have efficient and effective integration of a global organisa-
tion network, each participant has to be prepared for this separately by taking some
steps in the stairs of formality of document information. If this has not been achieved,
the process will be slowed down by the organisations still working mainly with the pa-
per or face-to-face paradigms. If the heterogeneity of document genres within each par-
ticipant unit is large, e.g. there are about a thousand of communicative genres in the
form of documents, the heterogeneity of the document genres in the whole network will
probably be much larger.

It is also likely, that organisations operating in the same domain share some genre 'la-
bels' in an abstract level, e.g. use similar terms, such as "memo", "invoice" or "require-
ments specification”. However, as the document genres within a single genre system
within a single organisation may carry lots of variation (Tyrvainen & Paivarinta 1999),
the combined genres of global organisation networks will contain much more variance.
Also the variation between observers is likely to increase where the number of observ-
ers is increasing and the observers have different cultural backgrounds. Thus there is not
much hope for a single stakeholder, like a centralised IS department, to comprehend all
the document genres needed in the global organisation network without proper analyti-
cal tools to collect the information from the other stakeholders and to manage the com-
plexity. Rather, the global document genres should be identified, discussed and enacted
in participative discussions among organisation designers (having expertise of efficient
communication channels and other social issues), domain experts (having expertise of
the business to be done) and IT experts capable to identify the opportunities and reali-
ties of contemporary IT. (see also Tyrvainen & Paivarinta 1999)

6. Discussion and further research

Based on the represented observations and ideas it seems obvious that a unified infor-
mation management integrating data and document management is still far away from
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the every-day life of global organisation networks. To succeed on this, the common
understanding of cross-organisational and cross-cultural document genres to be utilised
for the collaboration within the network should be achieved.

The level of understanding of the wide variety of document genres is typically limited
due to personal, cultural and other social heterogeneity. Making explicit a sufficient
level of detail would better enable implementing process and IT support for the docu-
ment genres to be used in later phases in the global integration of information and
communication systems.

Whenever two or more organisational units are integrating their information manage-
ment, the integration of document information is in a focal role. This means that not
only the technical systems and standards for document formats need to be decided
rather than also the processes, document genres and roles to comprehend the exchanged
information in a shared way need to be explicitly declared — the job most probably re-
quiring wide participation of organisation designers, IT experts and the workers oper-
ating in the global business to be done.

Note, however, that not all the document genres have to be globally standardised rather
than the ones crossing the borders of the organisational units. This will certainly have
impact on the information systems and processes, and furthermore internal document
genres, in each of the organisations, e.g. on tools and formats used for their internal
document creation and management. There are still several options on how to approach
the trade-off in between revolutionary and evolutionary changes on the IT infrastruc-
tures and applications.

This effort is a part of the METODI project developing methods for total document
management in industrial organisations (http://www.titu.jyu.fi/Metodi). Further research
will be done on the theoretical basis reported here for more in-depth empirical analysis
of communicative and document genres used in global industrial networks to check and
validate the represented ideas, as well as envisioning and implementations of actual
document management solutions for global organisation networks in this continuously
proceeding digital era.
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Abstract

This paper reports a study covering three years of efforts by nine cities in eight Euro-
pean countries of providing electronic information and services. We found twelve dis-
tinct crises that have to be overcome on the road towards becoming a professional pro-
vider of telematic services. The main conclusions of the study are that (1) issues per-
taining to users and organisation are most important, far more so than technical issues,
yet largely neglected, (2) there is a need for a “publisher” for managing the whole proc-
ess of not only bundling services from different service providers and publishing them
in a coherent fashion, but also providing support to service providers during the process
of inventing, refining, and evaluating services, and improving operations, and (3) ac-
tivities of analysis of services and policy making are crucial but largely ignored. Service
quality and policy issues should not be considered only by the individual organisation,
but should be dealt with as a European issue.

Keywords: Telematic services, Cities, Web Information Systems, Usefulness, Usabil-
ity.

1. Introduction

Over the past few years, many cities have followed companies in setting up “home
pages” on the Internet. These pages have in many cases developed into complete inter-
active services, or cities plan to develop, or are in the process of developing, such.

The purposes of the Web information systems are often boldly stated and cover eco-
nomic, social and democratic topics. Internal processes shall be improved; users shall be
offered self-service facilities so as to take work load off city staff; city departments shall
use the medium to inform more, more rapidly and better; and democracy shall be im-
proved by reducing the gap between citizens and government.

Goals such as these are inscribed in government IT strategies in many countries. The
following is from the Swedish Government Bill on the topic (No 1995/96:125 “the IT
Bill"):

“The public administration shall use IT for making more effective operations
and provide good service to companies and citizens. More rational work rou-
tines, more effective organisation and co-operation in the public agencies
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shall improve services and at the same time reduce costs. (...... ) IT shall be
employed to develop contacts and interplay among the public, businesses and
the public administration. Citizens’ and businesses’ public sector contacts
shall be made simpler and more open”. (Toppledarforum, 1998)

Many cities seriously try to achieve such goals, at least they have long term strategies of
this sort. But what happens when they try? Is it at all possible? What hurdles are there,
and how to get past those?

There is very little literature to tell us. There is an abundance of case stories (i.e. those
listed by IDPM, 1998), but they usually only tell about ongoing projects. Research con-
ducted typically falls into one of two categories. One is about exploratory sites working
under special conditions, like the Blacksburg Electronic Village
(http://www.bev.net/research), and Tsagarousianou et al's (1998) research on use and
users of “cyberdemocracy” sites, that is, sites with a strong community element. In
these cases, a lot of “project effects” can be observed, which make results less applica-
ble to everyday settings; sites are run as special projects, they involve subsidies to pro-
viders or users or both, they target special audiences, etc. The other category is about
special issues of a technical character; fraud prevention, integrity of data in electronic
document exchange, public access to official records, etc.

While both kinds of research are important, they only give fragmentary insights. Very
little can be found about evaluations of comprehensive strategies for using IT for
achieving the bold purposes exemplified above; improvements of everyday interactions
between government and citizens and businesses. After all, government strategies must
be about finding general ways of relating to IT as a medium for the everyday opera-
tions. This means it is important to understand IT and IT use from a general point of
view; how should government relate to IT as a strategic medium? How can develop-
ment methods be found, that is, how can early experiences be shared, evaluated, related
to societal goals, and debated so as to make the transition to the electronic medium as
smooth as possible?

Greeves (1998) study on IT case studies in US local and state government concludes
that the development so far seems much ad hoc:

“There appears to be no demonstration center or showcase location, either
physical or virtual, where state and local governments can go to see demon-
strations of successful information technology applications.

There does not appear to be a central clearinghouse for states or local gov-
ernments to learn about what other states or local governments are doing with
respect to implementation of information technology solutions. (....).

There is very little information available as to how local governments are
spending and planning to spend their resources with respect to use of infor-
mation technology (their priorities).

Local governments appear to be a "sleeping giant" with respect to their po-
tential for improving the delivery of services to citizens. They simply lack the
resources, in many cases, and the technical "know how" to take the actions
needed”.
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One reason for the lack of all this is that comprehensive strategies are rare. Strategy
documents of the kind cited above abound, but guides and tools for implementation
beyond guidelines for home page design are lacking.

Developing such is not straightforward. For a city to provide services electronically can
prove much more difficult than for a company. A city is the hub of many processes; it
regulates use of natural resources as well as social organisation, it runs businesses such
as housing companies and power companies, it is a political organisation managing
public debates, and it is an important player in local culture and local business. All these
activities require much communication. Products are diverse, often complex, and in-
volve exertion of authority and doing business as well as democratic aspects of citizen
influence, equality, universal access, and so on. Often, the “services” are mandatory and
experienced by citizens as trouble rather than a service.

Whereas cities have different obligations and mandate in different countries, they are
everywhere at the centre of many activities of very different character.

For many, the immediate reason for entering the Internet is the trend, but in the long
run, of course electronic services make sense only when truly useful and published skil-
fully. This may often prove harder in a city than in a company, so it is worthwhile to
examine the hurdles as well as the potential gains.

In an effort to do so, this paper reports a study covering three years of efforts in nine
European cities of providing electronic information and services.

2. Method

This paper summarises a book which is the result of a three year empirical study of the
efforts of nine European cities in eight countries striving towards developing telematic
services (Gronlund, 1998).

A large number of cases were collected mainly in two ways: Project leaders in the nine
cities were interviewed at several occasions over the three years. Interviews were some-
times semistructured, sometimes unstructured. This gave us second hand information
about different projects in the cities and first hand information about strategies, visions,
and thoughts among the project leaders. We also gathered some first hand information
from the implemented systems by evaluating them. We did a usability study of selected
systems in 1997 (Gronlund, 1997) and studies of use, management, and economic
evaluation in 1998 (Schijvenaars, 1998). Both studies covered all project cities.

In Spring of 1998, we set up a project group involving four people from the cities; two
represented organisations running telematic services for cities, two represented cities
directly. Together with this group, we had a four-day session in Spring 1998 during
which we arrived at a model of the process which had been going on for the past years.
The result, which drew on the cases and the experiences of the practitioners and the
researchers, was the “dozen crises model”, briefly presented below.

Over the following six months, the book was written. Cases from the cities were de-
tailed and used as illustrations to the model. The project group met two more times for
two-day sessions where the emerging text was thoroughly discussed. On three occa-
sions, the contents of the book was presented to a wider audience of project leaders and
decision makers in the cities; the model, the description of the crises, and the use of the
cases. This was done to ensure people understood our model and agreed with our inter-
pretations, and that we had used their cases appropriately.
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For the purpose of validation, we have presented the model to IT managers and project
leaders in other cities. This work is still in progress, but so far, we have found that our
model seems to apply everywhere.

3. The dozen crises model

We identified 12 distinct crises on the road towards integrated telematic service provi-
sion. By “integrated” we mean services that are interactive and integrated in internal
systems and operations. Stopping at system containing static information or interactive
information only, means a few of the crises can be avoided, more in the former case.

The term “crisis” means encountering a situation for which previous experiences cannot
properly account, and so things have to be reconsidered and new decisions made. This
describes exactly what happened. Sometimes, these decisions were made without much
controversy, but often they required much thought and discussion, and the issues took a
long time to be settled. In the following, we briefly describe the nature of the crises.

Crisis 1: Start-up....of what?

Cities typically enter the Internet with unclear motivations. They are there largely be-

cause others are there. Of course goals are set up, but these goals are usually short term,

or are only remotely related to service provision. Examples of immediate goals include

providing jobs to unemployed (creating Web pages), establishing a Web presence,

staying ahead of neighbour cities.

Systems are typically initially set up by some enthusiast(s) and funded by project

money, which means they do not automatically outlive the project. Typically, projects

promise lavishly, get a lot of press, and interfere in the work of others, making not only

friends. After some time, especially if a project is successful, there appears a need to

integrate it in other IT and organisational projects going on. This crisis is only resolved

when the decision makers in a city agree on some common, realistic, and reasonably

well defined, goal for their Web system so such an integration can happen.

We found the following prerequisites for successful implementation of telematic serv-

ices:

» Continuous political support to avoid costly and discouraging disruption in a devel-
opment which is tricky enough in itself.

* A system champion, providing enthusiasm and creativity.

» Endurance. Services typically do not pay back, or get used by “everybody” in a long
time.

» Some early visible evidence of success is necessary to keep spirits up.

* At least some applications (often other than services to the citizens) that can help
motivating the investment.

Crisis 2: Thousands of pages.....from project to organisation

When the initial Web project is over, a Web site is established, but there is typically no
special budget allocated to further Web related work. Initially, work is typically carried
out as a marginal low-cost activity by students, people hired with unemployment sup-
port, or other types of cheap labour. The task of maintaining all the pages quickly over-
whelms the small team of active staff. As a results, a “Web responsible” person is iden-
tified in each department, and charged with the task of overseeing the accuracy of the
information pertaining to that department. An additional problem is that the Web tech-
nology develops, and cities have to keep up so as not to appear old-fashioned. Further,
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demands for information and services increase, and there appears to be a need for auto-
mation and integration with existing computer systems.

Organisation of work must eventually - the sooner the better, but often impossible at a
very early stage - be based on the following principles:

» Delegation of work among providers and “publisher”.

» Coherence of production system and technical support.

* Endorsement by at least the most important actors.

Production may be organised in a centralised or a distributed fashion. The choice is not
so easy. Quite obviously, there is always a need both for delegation of work and co-
ordination, but the decision on which way to go can typically not be decided freely.
There are traditions, and there may be changes of direction ensued by political decisions
or other, that entail some actions and prohibit other.

At this stage, tradition typically conquers innovation.

Crisis 3: Messy appearance

Typically, as systems grow big and there are multiple information providers, responsi-
bility for information provision and updating is delegated. This results in different de-
partments all wanting to do things their way, and having, or purchasing, the skill to do
So0. Arises a co-ordination problem; top management wants the organisation to appear in
a coherent and stylish form on the Web, following a corporate profile. Enters the public
relations agency to implement a “graphic profile”. This may interfere with work already
done, as well with different intentions at different departments.

Also, there is more to a mess than the looks of it. Information systems not only succeed
by appearance. At the end of the day, usability and usefulness are more important. A
nice graphic profile may do some good also for usability, but can not conceal a poor
organisation of the information in the underlying system or poor data quality.

What isreally a mess can be relatively easily decided by benchmarking against Web
usability design standards. More important in the long run, and harder to do, is to or-
ganise the usability improvement process.

Usability has to do not only with appearance, but also - most of all - with contents. To
organise usability improvement, some kind of editorial board must be set up to address
the issues pertaining to Web appearance and contents. The editorial board must keep
updated on all Web activities of the city, as well as best practises in the trade. Tasks
include to decide on corporate profile in appearance, linguistic as well as graphic; de-
cide on content; make evaluations and use them for further development; keep informed
on the new possibilities of the Internet, in order to implement them within the city; keep
updated on user requirements: what do citizens want, now and in the near future; en-
courage local Web champions who want to endeavour more advanced experiments; and
propagate results of such experiments within the organisation.

The list of tasks for the editorial board makes it clear that simply hiring a PR firm to fix
appearance, as many do, will not do the whole trick. It can give some useful ideas for
graphical design, but as for organising terminology, a librarian is likely to do a better
job. There is also a need for technical knowledge to understand what is at all possible.
For evaluations, expertise in usability is needed. Because many of the tasks of the board
are not about deciding, but rather negotiating, some amount of political competence is
also necessary.
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Crisis 4: Parallel systems

By now, the editorial board has made the system look nice. Contents are produced effi-
ciently, and at least some people use the services. But all manual operations are still in
place and run like they were before. The Web system has not replaced anything. Arises
the first cost crisis: “Why is there no process reengineering? The banks introduced
automated teller machines, and this made less people go into the offices. The result was
substantial cuts at the offices. Why does not this happen with our municipal electronic
services?”

Re-engineering does not occur by itself. The preserving forces in an organisation are
typically stronger than those striving for innovation. Determined measures have to be
taken. And even when this is done, changes take time, and often must be let taking time.
These problems appear especially tough in a politically governed organisation.

Crisis 5: Choice of future technical platform

For the telematic services entrepreneur, there are a number of technology related
choices to make in order to reduce the risk of having to make drastic changes in the fu-
ture — what database? What Web platform? There is also the problem of integration of
legacy systems. Nobody can give a certain answer — only educated guesses. Factors to
consider are intended distribution channels (the Internet, kiosks, TV, mobile devices),
integration of legacy systems, competence of city EDP staff, or that of available con-
tractors, desired functionality (static, dynamic, interactive, communicative?), and the
cost of hardware and software (not forgetting the cost of building and maintaining the
applications, which often exceeds the acquisition cost). How stable is the platform cho-
sen and how reliable the provider is to stay in business? What is the future of a particu-
lar technology: Am | about to choose a technology, based on an established technology
and provider, soon to be rendered obsolete?

The discussions of the above questions can not be left to a Web project, the city must
look beyond each project. Because there are typically several simultaneous externally
(EV) funded projects going on in a city, strategy conflicts are likely to occur. Most
telematic development projects will not meet their deadlines and they will need to run
for many years in order to recoup the cost. The technology chosen should both allow
immediate implementation, and yet be stable enough to allow on-going operational and
development work for up to five years or more to come.

We found that the problem often is not about the technology itself, but about the system
metaphor. What is this system — a library, a database, a newspaper...? When shifts in
that view occur, the result is dramatic changes in implementation. We have seen cases
where the idea of using the Web as a city news magazine has been pursued quite far -
resulting in tailor-made tools and established organisation - only to eventually being
exchanged for a view of the Web as a database for people to look up things in, an idea
requiring a new database, new editing tools, new organisation, and new consultants.

Crisis 6. Cross-departmental integration of data resources

Cities who have come this far are likely to have produced working services in several
departments. As services grow, service producers often find that it would be useful to
have access to some data possessed by other city departments. For instance, the tourist
information could be better presented by using maps. Maps can be manufactured anew,
but they often already exist in the form of GIS systems, owned by the city planning of-
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fice or the like. Or the tourist information systems might want to expand into also pro-
viding booking services. The city may have computerised booking services for sports
facilities, for instance, but those are not owned by the tourist office.

There appears to be a need for co-operation, or at least ways of sharing or co-using each
other’s data. How can this be achieved? The answer in practice depends a lot on what
legacy systems there are, but also on how far the different departments have come to-
wards telematic service publishing. Those who have come far are likely to want to pur-
sue their way of doing things (which is often by “old” technology, such as the 1000-
page way of doing it). Those who have not come so far are typically more likely to try
new ideas. Neither is willing to become subordinate to the other.

In many cases, problems of this kind are created by organisational innovations like de-
partmental reforms and internal trade regulations.

This crisis can only be resolved when different departments agree on common goals in
the field of telematic services. This typically requires a co-ordination committee medi-
ating between the different local entrepreneurs. It also requires substantial knowledge
and visions in the technological field; pure mediation may well lead to old technology
prevailing.

Crisis 7: Staff motivation

When true operational Web services are getting to be suggested, the staff involved real-
ises that this will affect their role as service providers. Some see genuine decrease in
their income. Even more people are afraid of becoming redundant. Others simply fear
losing some of their authority by not being the only ones in possession of certain type of
information. This crisis is only resolved when a serious discussion of the professionals’
role in the new, more technology equipped, organisation is undertaken with those in-
volved.

Crisis 8: Poor usability

Little system use — which is typical for City Webs - may be related to the way systems
are designed; users may simply get lost, they may not realise what a system contains,
they may get tired of searching in a not so well organised system, and so on. Though
many such problems are often easily discovered by relatively simple usability tests, cit-
ies typically do not do that. If or when they do, they often get big surprises, and not
positive ones.

At this stage (actually long overdue...), service providers have to learn about their us-
ers. Who are the people that will use your services? What knowledge do they have,
what do theynot have? In what situations do they use your system? What do they look
for? How do they look? These are examples of questions a service provider need to find
some answers to in order to be able to design services properly.

Very few cities have reached this stage.

Crisis 9: Where is the payoff?

Telematic services can be delivered over many different channels, but the highest hopes
and expectations have undoubtedly been placed on the Internet. Business on the Internet
is a much hyped phenomenon that often falls short of expectations for private and pub-
lic service providers alike.
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Most potential Internet service providers find the economic assessment of their services
a daunting task. The number of uncertain factors involved defies sound financial analy-
sis. It is helpful to look at the problem first from a variety of different angles.

At first, Internet costs. Cities have to invest in hardware, in time, hiring in experts, up-
dating skills of city-employees, designing software and applications. When does it pay
back? Will it at all pay back? What will be the benefits resulting from the investment
and how can we estimate them?

Many different kinds of pay-off may be expected: better served citizens; strategic ad-
vantages, better market/citizen communication, corporate profile, lower costs due to
more self-service, and other. Cities have typically not made any calculation of gains,
systems are mostly motivated in vague strategic terms; "better democracy”, “reaching
out better with information”, etc. This is much due to the way projects are organised,
but also to the inability of many cities to realise rationalisation gains.

Crisis 10: From monopoly to service provider

City organisations, and staff, are used to work in a monopoly environment. They are not
used to thinking about what users look for, how they look, and so on. The Internet cul-
ture, totally different in this respect, as well as deregulation leading to competition with
other service providers has begun to demand a change of attitude.

This crisis is only resolved when the city finds its role, its market niche. Different cities
may assume different roles; not every city must necessarily provide every possible
service. For instance, rural towns often play a more important role in supporting local
small business than major cities in prosperous regions do. Only when the role of the city
is found can the appropriate roles of the individuals in the organisation be properly de-
signed.

Crisis 11: Where are the users?

In many cities, people ask themselves about their Web systems: “There is not much use
yet — when will it come”?

There are two aspects of this problem, a macro level discussion concerning business
structure, and a micro level one concerning system usefulness for users.

The macro level perspectivEurope’s media chain is missing a couple of crucial links.
There needs to be an interesting mix of local content; the services have to be packaged
in an interesting way by a service provider; and people need to be able to access them at
high speed, via the Internet. The problem in Europe is that cities are not concentrating
on finding and packaging local content, one of the crucial catalysts for getting people
on-line. So far, there is not the equivalent of a book publisher or television or film dis-
tributor for emerging on-line services.

The micro level perspectivé& system has to be useful for the users. This may seem a
truism, but our study shows that usefulness is most often not considered when systems
are set up. Many see it as a great accomplishment to at all have produced a city Web
system. But what has really been achieved by that? A Web system may be beautifully
designed, interactive, fast, and so on, but wisatdoes the inhabitant of the city have

of it? The system competes with other media. The interactions between the city’s agen-
cies and its inhabitants have so far been managed by use of other media. Users will go
on using these media until they find that the new system is more useful to them than the
other available media are. It can be so in a number of ways, most of which do not come
automatically. So far, cities have not paid much attention to finding those niches.
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Crisis 12: Administrative tribal struggles

As human beings, we have only recently emerged from a tribal existence. Loyalty to
your clan was the leading guarantee of human survival for thousands of years. This leg-
acy sits deep within our subconscious, and is the source of much of the excitement, but
also antagonism, at work.

One of the principal problems of the modern society is the difficulty of identifying a
tribe to belong to. We feel many sympathies and loyalties, and thereby identify our-
selves with many different “tribes” of like-minded people. However, it is not uncom-
mon that our various tribes end up in conflict among themselves. In such a situation, our
loyalties are torn, and we are forced to take sides, often against our will. Any significant
perturbation in the working environment is likely to provoke a tribal crisis — and there
are few other potentially as controversial perturbations as the process of replacing man-
ual service patterns by telematic ones.

The stated goals and business practices of many professional organisations are widely
disparate. As professionals, cardiologists do their best to help seriously ill people to
attain an acceptable quality of life. More cardiologists should therefore imply better care
for the ill. As a professional community, they try to ensure the uniqueness and appraisal
of their expert skills, both connected to the level of compensation members receive, by
limiting access to the cardiology community.

Municipalities may openly wish to serve their members efficiently and well, always
seeking for ways of improving their service, and cutting unnecessary costs. As a profes-
sional community, however, city officials wish not to rationalise away city jobs. Cities
are reluctant to shed off jobs, because that would decrease state subsidy to the city, as
well as its relative economic importance in a region. Shedding jobs would also aggra-
vate a city’s financial position, by pushing former employees into the ranks of the un-
employed.

In both of the above situations, members of the corresponding “professional clans” are
torn between loyalty to their explicit professional mission and that to their professional
community.

Introducing telematic services amounts to changing established service patterns. The
professional staff influenced by such a perturbation will be divided by their tribal loy-
alty. If the tribal chief or council concludes that such services will do more harm than
benefit to the tribal community, the telematic service will prove to be very cumbersome
and awkward to use, and definitely too immature to be seriously considered for opera-
tional adoption.

4. Conclusions

The main conclusions of the study are:

* Issues pertaining to users and organisation are most important, far more so than
technical issues.

* There is a need for a “publisher” for managing the whole process of not only bun-
dling services from different service providers and publishing them in a coherent
fashion, but also providing support to service providers during the process of in-
venting, refining, and evaluating services, and improving operations.

» Activities of analysis of services and policy making are crucial but largely ignored.

Let us now discuss these issues.
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4.1. Issues pertaining to users and organisation are most important

We have outlined a series of crises based on experiences from cities that have spent
several years on the road towards implementing telematic services. Summarising the
nature of the crises, we can see that they fall into four areas:

» Users Issue 3 (understanding what design suits users best), issue 8 (usability), issue
10 (understanding needs of service users), issue 11 (where are the users?).

» Organisation Issue 1 (strategy), issue 2 (organisation of procedures), issue 3, partly
(organising a common design), issue 4 (cutting down on old services as telematic
ones expand), issue 6 (organise for smooth sharing of resources among depart-
ments), issue 7 (staff motivation), issue 12 (tribes).

* Economylssue 9 (developing models for assessment of telematic services).

* Technologylssue 5 (future technical platform).

Looking at the classification of crises into the four main topics: users, organisation,
economy, and technology, a striking observation can be made:

Of the crises identified, ten out of twelve belong to the area of users and usability of
services and the ensuing organisational problems that arise when trying to serve users. It
is therefor fair to say that the issues of use and usability are the most prominent and the
organisational come second, because they follow from the former. Third place is occu-
pied by economic crises. Technological problems rank as the least prominent source of
problems. The two latter cause one crisis each, but the one about economic assessment
is harder to resolve.

Against this observation, it is curious to notice that most often telematic services are
developed under the leadership of the city IT department, whose main expertise is tech-
nology. Indeed, a crucial conclusion that summarises most of the lessons learned is that
in order to succeed in developing public telematic services, an organisation is needed
that looks first and foremost on issues of how to get users to use services, and how to
organise their production successfully.

We have found it is very common that people initially see the development of Web
systems as “IT projects” or “system development projects”, only to find later that most
problems have not to do with IT, but with people and with organisation.

There is no necessity that the crises appear in the order we have presented them here,
but in reality it seems they in fact do. The idea of usability, for instance, does in fact not
appear until long after systems are set up. Neither is the usefulness of the system to us-
ers considered seriously at an early stage. And when they show up, they seem to bring
along true revelations; “What, do you really mean people can’t easily find what they
look for in our system???”.

4.2. There is a need for a “publisher”

The organisation that embarks the road towards offering comprehensive telematic serv-
ices will have to prepare for overcoming all of the twelve crises. We saw that in doing
so, there are four areas that have to be addressed simultaneously, and in a way that
makes developments in all areas go well together. This is of course a problem in any
city. Typically, neither expertise in, nor responsibility for, all these areas can be found

in one single city department; all topics must be dealt with in an organisation-wide
manner, starting at the top managerial level.
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However, the general inexperience with the medium makes it hard to introduce all these
issues directly into the standard procedures of management. Therefor, in many, if not
most, cases, there is a need for a special entity specialising in “Telematic Service Pub-
lishing” (TSP). This is our name for the whole process of not only bundling services
from different service providers and publishing them in a coherent fashion, but also
providing support to service providers during the process of inventing, refining, and
evaluating services, and improving operations. In short, TSP is about being aware of the
dozen crises and making strategies and solving problems that come up in ways that not
just aim at overcoming one crisis at the time, but has the focus on overcoming them all
without too many steps back having to be taken. Individual service providers are not big
enough to assume this task.

This is necessary in every organisation, but problems appear more complicated in a city,
because the products are very diverse, and the organisation is run by political as well as
business considerations.

4.3. TSP activities

Looking at the four areas of TSP activities - users, technology, organisation, and econ-
omy - we have found that there is a need for activities on several levels (summarised in
Table 1). The needs at the “production level” are often obvious to all, whereas activities
at the assessment and policy levels are largely ignored. As a consequence, activities at
the production level go on largely unguided by analysis and vision.

Activity areas

Users Technology Organisation Economy
Policy level Promoting the ideg Software develop-| Promoting a com- | Promoting the ideg
of usability and ment partnerships | mon service model | of building eco-
usefulness studies . . nomic models for
Usability champi- AN
. assessing invest-
onship .
mentsin TS
Production Support in realis- | Advice and sup- | Assisting in imple- | Assisting in setting
level ing improvements | port concerning | menting TSP strat- | up assessment

software modules model

egy

Assisting in setting
up TSP strategy

Organising a user
community & facili-
ties

Usefulness studies
Usability studies

Assessing techni-
cal infrastructure

Assessing organisa-
tional infrastructure

Assessing TSP
system

Analysis level

Table 1. TSP activities

Many of the issues of Table 1 need an organisation of some scale to be dealt with prop-
erly. Therefor, a TSP is needed to serve as a value adding link between service provid-
ers and their customers, by providing general value added services (such that can be
used across services; search tools, customer monitoring, etc.), by making user studies
and economic, organisational, and technical systems analyses that can be used by all
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providers, and by having the authority and credibility to assume the task of policy
making.

TSP, then, is not just a concept for a city to produce Web systems. It is a more general
business concept aiming at helping the many, many small (mostly) service providers in
cities and small businesses into the Information Age. In next section we shall dwell for
a while on this aspect.

4.4. TSP policy: Cities and the European Information Society

Telematic service publishing is not just a matter for the individual city or region in-

volved. There is a wider political issue pertaining to the problem of how to organise the

trade as a whole; how the many small companies of Europe can find ways into the In-
formation Society.

In Europe, cities are responsible for a large share of the most important services needed

by the citizens, such as education, health care and social services. This is by political

design, since European societies are Societies for All. The cities also play an important
economic role in their regions.

Information and telecommunication technologies are changing the conditions for many

services and business activities. Such changes produce both threats and opportunities to

national and regional economies, as well as public services. Some important examples
of such changes are the following:

* With the advent of the Internet, cities have a new way of accessing a rapidly grow-
ing percentage of their citizens. Cities can both improve their services to citizens,
and make them economically more efficient, by using Internet technologies, but
adopting a telematic service model is by no means simple. Stable telematic working
patterns are difficult to find for any city department, and yet many departments are
solving the same technical and organisational problems each at the same time. Not
only is this wasteful, but it also results in divergent Web practices in different city
departments. It is very difficult for citizens to navigate through the Web of different
Web sites of even a single city. Moreover, the best telematic services are often
cross-departmental in city administration.

» Sales of non-perishable goods on the Internet is quickly becoming a transnational
business. Many on-line service providers get their revenue from granting exclusive
sales rights of goods and services to a single company. Examples of such agree-
ments are those granted by America On-Line, AOL, to a single bookstore or to a
single music shop worldwide. There are, in fact, arguments to say that the Internet is
one of the most centralising technologies ever. The current “portal” struggle is one
example. Over the past years we have seen Web search engines being ever more
overloaded with commercial advertisements. Currently, many have stepped up the
struggle by providing “portals”, which go far beyond company information and an
effective search engine. Companies engaging in the business are not only the
browser manufacturers Netscape and Microsoft and the companies specialising in
searching on the Net, Excite and Yahoo, but also the magazine group Ziff-Davies,
dedicated companies such as Intuit and CMPnet, and security company Network
Associates. The portals are intended as starting points for visiting the Net. Competi-
tion leads portal managers to provide bonuses to users, such as the option to create
personal home pages and free email addresses. Portals have different focuses;
branch focus (like Intuit's SME portal, or Telia's Swedish School Net), special in-
terest (like ZDNet's focus on computers and Internet), or local focuses. Competition
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is tough, an example of active promotion activities is Netscape’s lottery where users
can win TVs or DVD players — if they go there regularly and check.

If most on-line communities that people spend time in are global, local businesses
will be effectively excluded from doing business on the Internet. Advertising revenue
on the Internet is already more concentrated on only a few sites than in any other
medium. Such virtual communities have no local identity, and cities have no role in
them.

» Europe is getting older. The increasing number of old people means an increasing
need for social and health care. Yet the basis of tax revenue, from which public
health and social services are funded, keeps diminishing. We must find more effi-
cient ways of looking after the elderly than keeping them in hospitals. Telematic
technology will help in this, allowing for information, emergency procedures and
communication proceed efficiently even from home.

Developments such as the ones described above deserve the serious attention of cities in
Europe.
As we have seen, creating telematic services can be both costly and tricky. We have
seen that most of the problems in running telematic services are not technical, but rather
organisational, social, and economic. Moreover, the problems are quite similar all
across Europe. All cities have the same tasks. They don’'t compete with each other,
therefore they can easily join networks for co-operation on TSP matters.
There is therefore both a need and soil for an entity, which is able to bring together or-
ganisations with an interest in telematic service provision for citizens in a city or a re-
gion and jointly walk the road through the “dozen crises”. Such organisations would be
cities, teleoperators, newspapers, cable-TV companies, universities, consultants, Inter-
net Service providers, and Internet Software providers. While it is clear that the compo-
sition of partners may look different in different cities and regions, the basic need re-
mains the same.
The Telematic Service Provider was described in the previous section as a business
concept. But it is more than that. It is also about creating necessary co-operation among
cities and countries in Europe. For this task, individual TSPs are not enough, there
should be a co-operation among TSPs Europe-wide in forming a European TSP policy.
Our study shows that a TSP needs to focus on social, technical, economic and organisa-
tional questions related to restructuring city activities for the Information Age. Beyond
making good business, TSPs should focus on improvement of services in a societal per-
spective. Beyond developing services, such an association should engage in studies of
services and service improvement processes. Studies should be devoted to concrete
technical and service themes, such as:

» How to revise health and social care for home patients, with telematic service proc-
esses coupled to service restructuring?

* How to process electronic forms in city administration - legal and organisational
issues?

* What technical paradigm to adopt in restructuring service processes to take advan-
tage of telematic technology?

* How to use Web communities to reach the citizens?

* How to carry out the integration of cross-departmental telematic service processes
without causing inter-departmental strife to stop the process?

* How to make EU-funded and national development projects have a lasting impact in
cities, using them as a catalyst to a service paradigm shift?
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There is concrete benefit to be made by tackling issues, such as the ones above jointly

by several cities and TSPs, for example:

» Focus Study Groups, arranged jointly with technology providers. The findings of
such study groups should be edited into state-of-the-art reports, featuring recom-
mendations to cities.

» Training seminars for city staff on planning and implementing telematic services.

* Fund raising for telematic service trials.

» Evaluation studies on the feasibility and usability of telematic services in a given
field.

» Consultation on implementation strategies for telematic services.

» Planning, organising and implementing telematic service pilots for cities.

Many of these activities are such that they hardly can be undertaken by a small service

provider, or a small TSP, alone. On the other hand, results from user studies and pilot

implementations can often be used across many services and many organisations.
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Abstract

This paper focuses on the changes of the communication flows related to the interplay
between the use of information communication technology (ICT) and changes of the
structures of customers and suppliers. The study has been performed by documentation
of the communication flows from the division of engines at the Volvo-plant in Skdvde
located to the southwestern parts of Sweden. Communication flows registered in March
1992 are compared to flows registered mainly in March 1997. The surveys include dif-
ferent means of communication such as telephone, fax, electronic mail, mail and busi-
ness trips (reflecting face-to-face connections).

Some events influencing the structures of customers and suppliers and thereby the
communication flows are observed during the 5-year period. At the registrations in 1992
the alliance between Volvo and Renault still was a reality. The alliance was created in
1990 and seized in 1994. However, by this cooperation Cléon (France) is a new place of
customers. Further, the plant at Kalmar (Sweden) has been closed. The plant in Udde-
valla (Sweden) has both been closed and reopened even if the production has been re-
duced and is directed towards other types of cars.

Sweden dominates the communication flows from Volvo Skdvde independent of mean
of communication. E-mail and business trips, however, tend to play a more important
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role in connections to far distant places. Altogether the use of different means of com-
munication tend to increase with the exception of regular mail. An observation is that
the use of e-mail is more common than the use of telephone in 1997.

As a result of the changes of the structures of customers and suppliers the geographical
pattern of contacts has changed. The customer structure has changed from Swedish to
foreign oriented. The structure of suppliers is characterized by the development towards
fewer but stronger suppliers. At the same time the frequency of deliveries increases. A
consequence is the need for more communication. The tendency is towards a strength-
ening of the global and the local/regional levels and weakening of the national level.

Keywords: Information Communication Technology, Multinational Enterprises, Re-
gional competition.

INTRODUCTION

Economic activity, driven by competition, is becoming more internationalized and glob-
alized. New ways of cooperation and new technological means, such as electronic
transmisssion systems, make it easier to separate different production factors in time
and space. A consequence is that the risk of relocating different functions is increasing.
This risk is of special interest in Sweden characterized by many big companies working
across national boundaries. The division of labour can take place both within and be-
tween companies varying from local to global levels.

A key issue is the ability to communicate underlined by the development towards a
network society with acessibility to information as a decisive competitive factor. Flexi-
ble production systems and more customer-oriented services are other factors influenc-
ing the interest for network competence. Furthermore, contact exchanges become more
important for imports of ideas that can be implemented in new production, which often
is necessary for the survival of industries. Thereby the prerequisites for using informa-
tion and communication technology (ICT$ a factor influencing the competitiveness

of different areas (Amin and Malmberg 1992, Cooke 1992, Phelps 1993, Lorentzon
1995).

By the use of ICT the search for competence is possible all over the world. The fast
development of computer technology and telecommunications has contributed to the
creation of unlimited networks and has changed the conditions of competition. Com-
puter-resources have become easier to use as new products of hardware, operational
systems and infrastructure for telecommunications have been introduced. During the
1980°s the changes towards more personal systems were strengthened by the develop-

3 The term ICT is used in order to stress the communicative aspect of information technology.
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ment of micro-computers. Thereafter individual systems have been connected to net-
works. Better technology of transmission and increasing possibilities for fast communi-
cation have contributed to the development of a network society (Kellerman 1993,
Castells 1996, Tornqvist 1996, 1998).

The changes from hierarchical to flat organizations and towards more intensive contacts
between producers and customers are factors explaining the need for more communica-
tion. More knowledge included in the production of services and goods is another factor
influencing the demand of communication. Besides, the tendency is more knowledge
produced in flows in relation to nodes. Thus, the possibilities of business to satisfy the
increasing demand of products and services devoted to specific purposes are dependent
on the ability to diffuse and receive information. At the same time the internationaliza-
tion and globalization underline the importance of geographical spread and well func-
tioning nets of communication enabling flows of information independent of distance.

This paper focuses on the changes of the communication pattern and the use of different
communication means. Thus, studies of the use of ICT have been carried out at the
Volvo plant in Skdvde in spring 1992 and spring 1997. The following issues are raised:

- What places, regions and countries were included in the communication flows of
Skdvde in 1992 and 19977

- What was the structure of communication with regard to means of communication in
1992 and 1997?

- In what way did the means of communication substitute or complement each other in
1992 and 1997?

- In what way was the choice of communication mean influenced by the distance in
1992 and 19977

METHOD AND DATA

The issues are considered by comparison of the use of ICT at the Volvo plant (engines)
in Skdvde surveyed in spring 1992 (Hahn 1992) and spring 1997 (Rylander 1997). The

studies were carried out in the same way; interviews, studies of documents and registra-
tion of communication flows from Skdvde.

The surveys comprised different means of communication; telephone, fax, electronic
mail (memo), mail and business trips (reflecting face-to-face contacts). The ambition
has been to get as similar survey situations as possible in 1997 and 1992. This has also
been achieved concerning the structure of the customers and the suppliers and for the
communication flows of telephone, fax and mail. The registration of business trips was
postponed two weeks. However, this change should not influence the result. In 1992 the
registration of memo took place at Volvo Data at Goteborg. In 1997 a questionnaire was
brought to all memo-users during one day (24th of September) in order to note all mes-
sages sent to receivers outside Skovde. As just 20% of the users answered the figures

“The surveys have been supported by the Swedish Transport & Communications Research Board.
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should be taken with some caution even if the number of messages, when related to all
memo contacts during September, corresponds to the average number of messages dur-
ing one day. However, with regard to the number of answers, the presentation of the
memo contacts is restricted to diagrams and tables. In the case of telephones, fax and
business trips the map is also used to illustrate the changes of the communication flows
between 1992 and 1997.

The Easter was celebrated in March 1997. As a consequence the number of working
days were fewer in 1997 (19 days) in comparison to 1992 (22 days). However, there
were no significant changes of the communication flows during the week before Easter.
Therefore, the communication flows per working day are comparable. The performance
of the surveys of the communication structure is shown in table 1.

Table 1 Obiject of study, search for information and measuring period.

Object of study Search for information Measuring period
1992 1997
Customers The most communication-intensive March  March

places of customers. Number of deliveries
per customer. Based on books of material
statistics.

Suppliers The most communication-intensive March  March
places of suppliers. Based on the number of

received reports/supplier. Produced by the system
for receiving goods.

Telephone The number of outgoing calls per exchange code, March  March
nation code and Volvo code. Produced by the

telephone exchange of Volvo.

Fax The number of outgoing fax per exchange code/ March  March

nation code. Produced by reports of activity from
the fax-machines of Volvo Skévde in 1992 and
by telephone exchange of Volvo in 1997.

Business trips The most visited places. Produced by March/AprilMarch/April
registration of invoices for travelling
costs (incl. company cars 1997) and
forms for division cars and rented cars
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(incl. company cars 1992).

Memo The number of outgoing memos/place registered March 24 Sept
(E-mail) mechanically by the computer division of Volvo (Sept./Vol)

Goteborg in 1992 and by questionnaire in 1997.

Mail Outgoing mail was divided into 7 categories. March  March

In average the total communication contacts per day were 4 637 in 1992 and 5 618 in
1997. The performance of the surveys is also commented in connection to the presenta-
tion of the communication flows. An observation is made concerning 1997; information
about the use of video-conferences has been collected from the booking-system and the
use of WWW has been acquired by interviews (Rylander 1997, Lorentzon och Rylander
1997).

COMPANY, PLANT AND PLACE - A SHORT PRESENTATION

The Volvo Group is the largest industrial enterprise by turnover in the Nordic countries.
Cars and trucks are the main products. Volvo commenced business as a wholly owned
subsidiary of SKF (Svenska Kullagerfabriken) in 1926 in Goteborg and the following
year the first Volvo car left the assembly line. Goteborg is still the location of the head-
guarter and the main plant. Today Volvo is an international Group within transportation
with a worldwide market organisation and production in 30 countries (Volvo Annual
Report 1997).

The number of employees within the Volvo Group was about 60 000 in 1992 and more
than 70 000 in 1997 of which the dominating part is found in Sweden (39 000 in 1992
and 44 000 in 1997). Big organizational changes have taken place between 1992 and
1997. Thus, the alliance between the French Renault Group and the Volvo Group from
1990 was broken up in 1994 and a new management has changed the business strategy;
concentration of production towards vehicles. The main assembly plants are located to
Goteborg (Sweden), Gent (Belgium) and Born (Netherlands). In Sweden the biggest
production plants are located to Géteborg (assembly line), Skdvde (engines), Olofstrom
(sheet-metal), Trollhattan (aircraft engines), Koping (gear boxes, rear axles) and Umea
(truckcabins). Both in 1992 and 1997 about 5 000 persons were employed in Skdvde,
i.e. more than 10% of the employees in the Volvo Group in Sweden (Rylander 1997,
Volvo Annual Report 1992, 1997).

The plant at Skovde was founded in 1868 as a foundry and engineering workshop and
had in the 1920°s developed to a well established company; especially at production of
boat-engines. The interest of Volvo to buy car-engines pushed the plant to expand the
program of products. In 1930 Volvo bought the plant at Skévde (“Pentaverken”). Five
years later the “Pentaverken” was incorporated with the mother company AB Volvo.
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Thereby the production of engines at the plant of Skévde was early integrated to the
units of control and production at Goteborg. Since then many organizational changes
have been launched including changes of the control of production. For example in the
organization introduced in 1992 Skovde was submitted to the headoffice of engines
located to Goteborg.

Skovde is located in the western parts of Sweden in the former county of Skaraborg
that is surrounded by the two biggest Swedish lakes; Vanern and Vattern (see figure 1).
The landscape is characterized by agriculture and forest areas. The distance by road to
the main city of western Sweden - Goteborg - is 160 km and Stockholm (the capital) is
located 340 km away. The places of Skaraborg are organized in a hierarchical manner
with Skovde as the central place (about 30 000 inhabitants). Within a 50 km circle live
200 000 people distributed among many small places.

The development of Skdvde as an industrial town dates back to the opening of the rail-
way between Goteborg and Stockholm in 1862. The presence of limestone and granite,
which are the base for the production of building materials such as concrete and insula-
tion, also contributed to the industrialization of Skévde. However, today Skovde is
dominated by Volvo. Skdvde is also characterized by the many employees in the mili-
tary sector and in medical care.

The function of Skdvde as a regional center of Skaraborg and the location along the
railway between the biggest Swedish cities - Stockholm and Goéteborg - gives Skovde a
strong position within the national transportation system. By the high speed train Géte-
borg can be reached within an hour and Stockholm in less than 2 hours. There are also
connections by plane from Skévde to Stockholm. Further international air connections
are handled by the airport of Landvetter near Goteborg (Lorentzon 1993).

The implementation of just-in-time principles emphasizes the importance of excellent

infrastructure for transportation. The railway and roads of good standard connect

Skodvde to Goteborg. Thus the transportation system of Skdvde enables just-in-time de-
liveries of engines to the assembly plant at Goteborg.

THE STRUCTURES OF CUSTOMERS AND SUPPLIERS

Some events influencing the structures of customers and suppliers should be kept in
mind at the comparison of the communication flows 1992 and 1997. At the former
measuring period (spring 1992) the alliance between Volvo and Renault still was a real-
ity. It was established in 1990 but seized in 1994. However, by this cooperation Cléon
has been added as a customer place since 1992. Born is also a new customer place. The
Volvo plants at Kalmar and Uddevalla have been shut down. But the plant at Uddevalla
has been reshaped as a producer of niche-cars while the former production was included
in the regular product mix.

® From January 1998 Skaraborg is included in the new county of Véastra Goétaland.
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Thestructure of customerss dominated by Goéteborg and Gent. See table 2.

Table 2 The structure of customers at Volvo Skdvde in March 1992 and March 1997.

Place Sales Number of outbound deliveries (%)
_ 1992 1997 1992 1997
Goteborg (S) 56,2 33,1 36,7 40,0
Gent (B) 25,8 34,4 4,5 35,8
Kalmar (S) 7,2 - 1,7 -
Uddevalla (S) 3,9 - 1,2 -

Arvika (S) 2,5 - 1,1 -

Vara (S) 1.2 0,01 16,0 0,3

Braas (S) 0,7 - 0,9 -

Dublin (IRL) 0,6 - 0,8 -
Eskilstuna (S) 0,5 - 2,0 -

Flen (S) 0,5 0,03 33,6 2,2
Helmond (NL) 0,1 - 0,2 -

Born (NL) - 23,9 - 13,6
Cléon(F) - 8,5 - 4,9
Kdping (S) - 0,03 - 0,1
Other places 0.8 0,03 1,3 3,1
Total 100,0 100,0 100,0 100,0

The high proportions of sales and outbound deliveries from Goéteborg and Gent reflect
the location of assembly plants. In both places cars and trucks are assembled. Since
1992 Gent has become more important receiver of engines independent of measurement
(sales or outbound deliveries) while Goteborg accounts for less sales. Other Swedish
places, with the exception of Koping, also tend to play a less important role as receivers
of products from Skdvde. In 1992 the places of Sweden accounted for 2/3 of the sales;
in 1997 this share had decreased to 1/3. A corresponding decrease has occurred con-
cerning the number of outbound deliveries to Swedish places; from more than 90 to
about 40%. Thus, former Swedish oriented structure of customers has been substituted
by a foreign dominated structure.

If the value of sales per outbound delivery is structured in three levels - low, middle and
high - the deliveries to Gent have decreased from high to middle, i.e. to the same level
as Goteborg. Only Born and Cléon (“new” places) were registered for high value. In
1992 Gent, Kalmar and Uddevalla had high value of sales per outbound delivery.

The structure of supplierbas changed. The number of inbound deliveries per day has
decreased from 323 in 1992 to 276 in 1997. However, the deliveries from the 15 most
important Swedish places of suppliers increased from 70 to 76 per day. At the same
time the deliveries from the 15 most important places abroad increased from 54 to 76
per day. As a consequence these 15 foreign places increased their share of the total
number of the inbound deliveries from 17 to 28%.

The biggest places of suppliers have also changed. Only 5 of the most important Swed-
ish places in 1992 were high-ranked in 1997. In 1997 3 of these 5 had nearly doubled
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their number of deliveries in comparison to 1992 while only one place had fewer deliv-
eries. The situation is the same for deliveries from places located in other parts of
Europe. In this case as well only 5 places belong to the most important places of suppli-
ers in both 1992 and 1997 and only one of these 5 had fewer deliveries in 1997 than
1992.

The comparison shows that the most important places of suppliers tend to account for a
larger share of the inbound deliveries. At the same time the number of deliveries from
the different places becomes more even distributed. Concerning the purchase value a
dramatic change has occurred from foreign in relation to Swedish suppliers. Thus, the
average value of each inbound delivery from places abroad was a good 50% more in
1992 in comparison to deliveries from Swedish places. In 1997 the relation was re-
verted, i.e. the value of each inbound delivery was about 50% higher for Swedish com-
pared to foreign places.

In 1992 Sweden and Germany each accounted for about 35% of the purchasing value.
Since then Sweden has become more important while Germany has weakened; the
Swedish share has increased to a good half of the delivery value and the German share
has decreased to 10%. Belgium and Netherlands are on the same level as Germany in
1997. But the French share of the delivery value (about 17%) makes France to the sec-
ond (after Sweden) largest supplier to the Volvo plant at Skdvde. Sweden, France,
Netherlands, Germany and Belgium account for more than 90% of the inbound value of
deliveries.

The decrease in the value of deliveries from Germany does not correspond to a similar
decrease in the frequency of deliveries. In 1992 Sweden accounted for nearly 60% of
the number of inbound deliveries and Germany for nearly 20%. Five years later a good
40% of the deliveries are sent from Swedish and about 1/4 from German places; the
frequency in relation to the value of the deliveries increases in Germany and decreases
in Sweden. Places in Sweden, France, Netherlands and especially Belgium have few
numbers compared to the values of the deliveries. The situation of UK is reverted; many
deliveries of low value.

Thus, the geographical picture of the deliveries to the Volvo plant at Skdvde is charac-
terized by inbound goods from, besides Sweden, northeastern France, Belgium, Neth-
erlands and Germany supplemented by frequent deliveries from mainly UK. The
changes of the inbound deliveries towards more Swedish, Dutch, Belgian and French
places of suppliers are illustrated in figures 1 and 2. In Sweden places in the county of
Smaland tend to become more important as suppliers to the Volvo plant at Skévde.
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Figure 1 The value of inbound deliveries to Volvo Skdvde from European places
March 1992.

Comment: The places accounted for 90% of the total value of the inbound deliveries during March 1992. (minimum
value of delivery 200 000 Swedish Crowns)

137



Share of the value of
inbound deliveries:

10,0 %

5,0 %

1,0 %
P 05%
e——02%

Figure 2 The value of inbound deliveries to Volvo Skdvde from European places
March 1997.

Comment: The places accounted for 90% of the total value of the inbound deliveries during March 1997 (minimum
value of delivery 1 300 000 Swedish Crowns).

COMMUNICATION FLOWS

This section considers the changes of the communication flows for telephone, fax mes-
sages, business trips, electronic mail (memo) and mail.

The telephone callgper working day have increased with 10% (from 2 040 to 2 234)
from March 1992 to March 1997Besides, the number of calls to mobile telephones

® calls with unknown destinations, such as free of charge and made by mobile telephones, are
not registered. In 1992 these calls accounted for 14% (mostly calls free of charge) and 1997 to
19,5% (mostly calls to mobile telephones) of the out-going calls. Besides, calls within the area-
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have increased (from 57 to 988). Most of the calls are made within Sweden (more than
90% both 1992 and 1997) followed by Germany and UK. As can be seen in table 3, that
shows the telephone traffic to the most important call receiving countries, France, Bel-

gium and Netherlands have increased their shares of the outgoing calls. This develop-
ment correlates to the changes of the structure of the suppliers. The calls within Sweden
are to a large extent oriented towards places in the county of Skaraborg (the location of
the Volvo plant at Skévde), Goteborg and Stockholm.

Table 3 Telephone traffic distributed among the 10 largest countries March 1992 and
March 1997 ranked after the situation 1992.

Country Share(%) 1992 Share(%) 1997
Sweden 90,9 92,0
Germany 3,7 2,3

UK 1,3 1,0

Italy 0,9 -

France 0,5 0,7
Belgium 0,4 0,9

Austria 0,4 -

Denmark 0,3 0,5
Norway 0,3 0.5
Netherlands 0,3 0,5

USA - 0,4

Finland - 0,4

Other 1,1 __ 08
Total 100 100

The use offax was in 1992 measured by the registration of the messages sent from
about 40 fax-devices and in 1997 by the registration at the telephone exchange of
Volvo. The fax messages sent to local receivers are also included (in contrast to the
presentation of the telephone calls).

The number of fax has more than doubled from March 1992 to March 1997 (from 112
to 264 per working day). The number of fax-devices has also increased (from 43 to 77).
Sweden dominates the fax traffic, which is even more pronounced in 1997 than in 1992.
France, USA, Belgium and Denmark have also increased, while Germany, UK, Italy
and Brazil have decreased their shares of the fax traffic. As further is shown in table 4
Japan has disappeared from the list of the most important receivers of fax. On the other
hand Netherlands has been added to the list.

code of Skovde is excluded as most of these calls are assumed to be private.
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Table 4 Fax messages distributed to the 10 largest countries March 1992 and March
1997 ranked after the situation 1992.

Country Share (%) 1992 Share (%) 1997
Sweden 68,3 74,1
Germany 10,2 6,4

UK 3,9 2,2

Japan 3,3 -

France 3,0 3,6

Italy 2,8 1,8

USA 1,6 2,8

Belgium 1.4 2,9
Denmark 1,1 1,2

Brazil 0,7 0,5
Netherlands - 1,5

Other 3.7 3,0
Total 100 _ 100_

The European countries accounted for about 90% of the messages both in 1992 and
1997. The share of North America has increased while the share of Asia has decreased.
The traffic distributed among places demonstrates the increase of messages sent to Bel-
gium and Netherlands.

In 1992 as well as in 1997 a string of places is stretching from southern Germany up
over Belgium/Netherlands towards Midlands in UK. The Swedish picture is character-
ized by increasing use of fax messages at communication to close places; Skdvde with
surroundings along with Géteborg and Stockholm dominate the contact pattern.

The surveys of thbusiness tripgnclude all the train-, plane- and boattrips registered by
invoices, while information of the business trips made by cars was mainly acquired by
guestionnaires. The number of trips increased about 20% between 1992 and 1997 (from
36 to 44). As is shown in table 5 foreign destinations tend to increase even if most trips
take place in Sweden.

Many of the foreign trips go to Germany. Compared to 1992 the most remarkable
change is the advancement of Italy, which is explained by the performance of material
tests. Goteborg is the most frequented place both in 1992 and 1997.

The number of potential users eliectronic mail(memo-identities) at Volvo Skdvde

increased from 1 500 in March 1992 to 2 637 in March 1997. The memo-system is re-
structured continously; e.g. nowadays Internet is an alternative way of communication.
In 1992 nearly 1 800 memos per day were sent externally; in 1997 the number had in-
creased to more than 2 600. Table 6 shows the most important memo-receiving places.
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Table 5 Business trips to the 10 most visited countries March 1992 and March 1997
ranked after the situation in 1992.

Country Share(%) 1992 Share(%) 1997
Sweden 85,6 70,6
Germany 7,0 9,2
Belgium 2.2 3,5
France 1,3 2,2
Austria 0,8 -
Switzerland 0,6 0,7

Italy 0,4 4.1

UK 0,4 3,0
Denmark 0,3 -

Finland 0,3 -
Netherlands - 1,9

USA - 1,3

Brazil - 0,6

Other 1.4 __ 28
Totalt 100 _ 100_

Comment: In March 1992 no trips were registered to countries outside Europe. In March 1997 the share was 3%; 15
trips to North America, 7 to South America and 4 to East Asia.

Table 6 The distribution of memos among places that received more than 20 memos
during March 1992 and according to questionnaire in September 1997 ranked after the
situation 1992.

Place Share (%) 1992 Share (%) 1997
Goteborg (S) 58,2 52,5
Kdping (S) 32,8 3,6
Lindesberg (S) 4,3 0,4
Gent (B) 1,6 3,2
Floby (S) 1,1 1,1
Umea (S) 0,2 -

Lyon (F) 0,2 -
Stockholm (S) 0,2 1,0
Paris (F) 0,2 2,9
Kalmar (S) 0,1 -
Trollhattan (S) 0,1 24,0
Uddevalla (S) 0,1 -
Olofstrom (S) 0,1 0,8
Other 0.8 10,5
Total 100,0 100,0

With regard to the weak response frequency (20%) the statistics of 1997 should be in-
terpreted with caution. However, the comparison indicates a more common use of elec-
tronic mail at communication to places far from the plant at Skévde.
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The mail sent from Volvo Skdvde was sorted in seven geographical areas. The studies
show that the number of messages decreased by 30% (from 663 to 461 letters per day)
between 1992 and 1997. The area around Goéteborg has become the most important re-
ceiver of mail while other parts of Sweden, excluding the Stockholm-area, has de-
creased in importance. With the exception of the Nordic countries more letters are sent
to other European countries.

Since the survey in 1992deo-conferences, Internet and Intraihetve been introduced.
Videoconferences are used one to two times a day for routine communication between
Goteborg and Skovde and for communication over long distances, such as Australia.
Even if video-conferences are seldom used the results indicate a tendency to substitute
some of the business trips between Goéteborg and Skévde.

Today nearly everyone within Volvo is working with Internet- and Intranet solutions. In
Januar 1997 about a hundred of the departments were producing home pages. Since
Januar 1996 Volvo has an Intranet. At the beginning of 1996 the project Volvo Web
Wave was introduced in order to support the development of the new web-technique.
The Intranet is also developed at Volvo Skovde and is used for i.a. search and circula-
tion of information.

A COMPREHENSIVE COMPARISON

This section considers the flows and means of communication to different places. Fur-
ther the presentation sheds light on the issues if different means of communication
complement or substitute each other and in what way the distance influences the choice
of communication mean. Table 7 shows flloevs of communicatio(excl. mail) from

Volvo Skovde distributed among the most contact-intensive countries.

Table 7 The flows of communication by telephone, fax, business trips and memos dis-
tributed among the 10 most contact-intensive countries (%) ranked after telephone calls
in 1992.

Country Telephone Fax Business trips Memos
1992 1997 1992 1997 1992 1997 1992 1997
Sweden 90,9 92,0 68,3 74,1 85,6 70,6 97,7 87,5
Germany 3,7 2,3 10,2 6,4 7,0 9,2 - 0,8
UK 1,3 1,0 3,9 2,2 0,4 3,0 - 0,2
Italy 0,9 - 2,8 1,8 0,4 4,1 - -
France 0,5 0,7 3,0 3,6 1,3 2,2 0,3 4,0
Belgium 0,4 0,9 1,4 2,9 2,2 3,5 1,6 3,2
Austria 0,4 - - - 0,8 - - -
Denmark 0,3 0,5 1,1 1,2 0,3 - - -
Norway 0,3 0,5 - - - - -
Netherlands 0,3 0,5 -1,5 - 1,9 - 0,6
Other 1,0 1,6 9,3 6,3 2,0 5,5 0,4 3,7
Total 100 100 100 100 100 100 100 100
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Sweden is dominating the field of contacts which is especially pronounced concerning
the use of telephone. The same countries - Sweden, Germany and UK - cover more than
95% of the outgoing telephone calls both in 1992 and 1997. The fax messages tend to
become more common to places in Sweden, France, Belgium and Netherlands; the ten-
dency of the traffic to Germany and UK is the opposite. More visits are made to places
located far away while the neighbouring countries Denmark and Norway are not visited
very often. In 1992 the memo traffic was established to five countries; in 1997 the
guestionnaire indicates contacts to 10 countries. As a consequence the Swedish share of
the external memo traffic decreased by 10%.

The use of differentneans of communicatiowjith the exception of mail, tends to in-
crease. Altogether the number of messages increased by about 20%; from 4 637 in 1992
to 5 618 in 1997. The largest changes are related to the use of electronic mail (memo)
that was introduced to Volvo at the beginning of the 1980°s. Nowadays the memo mes-
sages account for more traffic than the calls. The memo-system is used every day by
half of those people (2 700) who have a memo/e-mail address at Volvo Skoévde. The
tendency is a larger share of memo traffic but a less share of mail.

The issue if differenineans of communication complement or substigateh other is
considered by comparison of the use of telephone and fax enabled by the registration of
the outgoing calls and fax messages. The use of telephone and fax separately and in
common is evident in table 8.

Table 8 The distribution (%) of the use of telephone and fax communication to Euro-
pean places 1992 and 1997.

Geogr. Only telephone Only fax Telephone and fax
area 1992 1997 1992 1997 1992 1997
Sweden 41 39 8 2 51 59

Other Europe 21 51 41 14 38 35

Comment: The background information is based on places (area codes) that have received at least 20
calls or 3 fax messages.

In 1992 telephone was much more used to Swedish than to other European places.
However, only fax messages were common to places outside Sweden. In 1997 only fax
messages are uncommon both with Swedish and other European places. Calls to foreign
destinations have increased strongly (from 59 to 86%) but also calls to places within
Sweden (from 92 to 98%). This development indicates that the importance of the tele-
phone has increased at foreign contacts and that the telephone satisfies the type of
communication demanded at more frequent deliveries.

Table 9 sheds light on the issue in what waydiséance influences the choice of com-

munication meanThe distance is related to the area of destination; Sweden, other Nor-
dic countries, other European countries or places located in other parts of the world.
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Table 9 The use (%) of telephone, fax, memo, mail and business trips related to the area
of destination 1992 and 1997.

Geogr. Telephone Fax Memo Mail Trips

area 1992 1997 1992 1997 1992 1997 1992 1997 1992 1997
Sweden 43 39 2 4 41 49 14 8 1 1

Other Nordic 58 69 8 11 0 0 34 20 1 1

Other Europe 59 26 8 9 13 52 18 11 2 2

Other world 33 9 22 8 27 75 18 7 0 1

Telephone and memo dominate the communication within Sweden; the tendency is
strengthening of the memo traffic. Other Nordic countries are usually contacted by tele-
phone. In 1997 the memo messages dominate the traffic to other Europe and to other
parts of the world. The more common use of memo is especially pronounced at com-
munication to places located in other parts of the world; in 1992 one out of four mes-
sages were memos compared to three out of four in 1997.

In 1992 the telephone was the most common mean of communication to all geographi-
cal areas. Five years later this position had been taken over by memo with the exception
of messages sent to other Nordic countries. Fax is more often used at communication
over long in relation to short distances. However, at communication to the most distant
places the fax messages tend to decrease, which can be related to the strong increase in
the use of memo. Postal items decrease to all areas. Business trips to other parts of the
world increase.

COMPREHENSIVE CONCLUSIONS

By looking at the spatial patterns of communication 1992 and 1997 some observations
are made. The structure of customers has changed and the technological development
has enabled the connection of units located far from each other. Born and Cléon are
“newcomers” while Kalmar has disappeared as a customer place. Besides the positions
between the customers have changed. This is most evident concerning Gent that has
become more important. At the same time the production at Uddevalla has decreased
and changed to more exclusive production. Today about half of the suppliers are able to
communicate by ODETTE. In 1992 just a few of the suppliers were linked to ODETTE
and the communication was maintained by fax to suppliers located in Sweden and in
Northern Europe. Special attention should also be paid to the changes of the structure of
suppliers; fewer suppliers that deliver more frequently.

These observations are reflected in the results of the surveys that focus on the changes
of the communication pattern and the use of different means of communication. The
results point to the following remarks and conclusions:

* The structure of customers has changed; the sales value as well as the number of
outbound deliveries to Swedish customers have decredBedconclusion is that the
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former Swedish-oriented structure of customers has been substituted by a foreign
structure of customers.

* The sales value per outbound delivery is high for the “new” places Born and
Cléon but has decreased for “old” Geftte conclusion is that big established deliveries
reduces the value per delivery.

* The structure of suppliers has changed; two out of threee of the most important
places of suppliers have been substituted. The results indicate that the few left
strengthen their positionghe conclusion is that Volvo Skdvde sorts strongly among
potential suppliers and shapes stronger links to those chosen.

* The value per inbound delivery in 1997 is higher for Swedish than foreign suppli-
ers. In 1992 the situation was reverted. Nowadays a larger share of the inbound deliver-
ies also come from France, Belgium and Netherlands while the German share is less.
The conclusion is that Sweden has become stronger as supply-country at the expense of
Germany.

* The number of inbound foreign deliveries has increased. But also Swedish suppli-
ers send their deliveries more frequentlize conclusion is that inbound deliveries are
concentrating to fewer suppliers but more frequent sendings.

* The number of calls (excl. mobile telephone) have changed modestly while calls
to mobile telephones have increased strongly. Further calls to foreign destinations have
become more commoiihe conclusion is that the telephone enables connections satis-
fying the demands for communication at frequent deliveries from abroad.

* The number of fax messages has more than doubled between 1992 and 1997. The
Swedish dominance has increased. The contact pattern is well adjusted to the structure
of suppliers; nowadays characterized by the strong positions of Belgium and Nether-
lands.The conclusion is that fax is a competitive mean of communication well adjusted
to meet the demands for information at frequent deliveries.

* The number of business trips per working day is about the same at the two meas-
uring periods. Most of the trips take place within Sweden. However, trips to Swedish
destinations decrease while trips to foreign destinations increase. The changes indicate a
tendency towards more local and regional trips in relation to trips made to other Swed-
ish destinationsThe conclusion is that the local/regional and global levels are
strengthening; in contrast the national level is weakening.

* The number of letters sent by mail decreases. The European share, excluding the
Nordic countries, increase$he conclusion is strengthening of the global level while
weakening of the national level.

* The use of memo is common and the traffic tends to increase; especially at com-
munication to places located far away from Skoviee conclusion is that the memo-
system is well adjusted to meet demands for communication of activities challenged by
strong international competition.

The structures of customers and suppliers influence the geographical distribution of the

contacts. The structure of customers has changed from Swedish to foreign oriented; the
structure of suppliers is characterized by the development towards fewer but stronger
suppliers. At the same time the frequency of the deliveries increases implicating de-

mand for communication. The comprehensive geographical picture is strengthening of

the global level and the local/regional level while the national/Nordic level is weaken-

ing.
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Abstract

Management of Organisational Learning and Knowledge is a complex and difficult
task. Doing so within the context of a multinational corporation presents even more
difficulties. Like many large organisations, most multinational organisations are highly
distributed. This presents problems in terms of the inability to get groups of people to-
gether for group activities concerning knowledge management and organisational
learning. The highly distributed organisation also presents difficulties in disseminating
knowledge from one part of an organisation to other parts. Multinational organisations
also commonly contain a variety of different cultures. The cultural differences can occur
at a number of different levels, between individuals, between the individual and the or-
ganisational unit, between different organisational units, and between countries. In this
paper, we propose a number of ways of addressing these difficulties for facilitating
knowledge management and organisational learning in the multinational organisation,
including the use of adaptable systems thinking approaches, group support systems, and
digital library technologies. In particular, we propose using these technologies in com-
bination as a way of addressing the twin difficulties of the highly distributed and cultur-
ally differentiated organisations that multinational organisations often are.

Keywords: Multinational Corporations (MNC), Organisational Learning, Knowledge Manage-
ment, Soft Systems Thinking (SSM), Group Support Systems (GSS), Digital Libraries

1. Introduction Just when global communities seem to be providing us with common
languages, easier ordering and delivery systems, Internet trading and standardised me-
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dia structures and technologies, we find that cultures are not really homogeneous, and
distance may not be the real problem, but a symptom of culture. In fact, we cannot take
a culture free approach to management within multinationals, as national culture dic-
tates organisational behaviour. Within cultural diversity there is a particular set of
norms, roles and values that have to be understood for effective communication, team-
building and shared vision across international boarders. We address these issues with a
view to the multinational company as a learning organisation, within which knowledge
may be managed as process or object.

2. Multinational Corporations In the following sections, we define what we mean by

the term "multinational corporation™ and discuss the nature of the multinational organi-
sation. Note that "corporation” is used synonymously with "organisation" and "com-
pany" in this paper. We further examine issues that multinational corporations face, and
that need to be addressed. We propose how these issues might be handled through or-
ganisational learning and knowledge management.

2.1 The Nature of theMultinational Corporation The term "multinational corpora-

tion" is not new, and yet there are many related terms that are often the cause of confu-
sion when discussing the nature of such an organisation. Multinational corporations
may betransnational, internationabr global, according to their different ways of oper-
ating.Internationalisationmeans that national companies are increasing the spread of
their economic activities across international boarders, whgtehalisationis a form

of internationalisation, which:

"...implies a degree of functional integration between internationally dispersed
economic activities (Dicken 1992: page 1)

Dicken also makes a distinction between terms he says are often used interchangeably,
ie transnational and multinational, where:

"... the term 'transnational corporation’ [is preferable] to the more widely used

term 'multinational corporation' ... because it is a more general, less restrictive
term. The term "multinational corporation’' suggests operations in a substantial
number of countries whereas 'transnational’ corporation' ... implies operations in
at least two countries, including the firm's home country. In effect, all multina-
tional corporations are transnational, but not all transnational corporations are

multinational” (Dicken 1992: pp 47-48)

Applegateet al (1996) use the terms interchangeably for example. Hence, our paper is
written for the multinational corporation, being a company that operates in various
countries (international) as well as having some degree of functional integration
(global). From now on we shall also refer to the multinational corporation or organisa-
tion as MNC (which also includes transnational corporations).

2.2 The Multinational Corporation Situation When companies cross international
boundaries, we generally find that various factors in the external environment impact
the company greatly in one country and not in another. The global MNC in particular
may beinterdependentin economical terms, bumdependent politically (Spybey

1996). Some countries have clearly defined procedures regarding international relations
that are enforced through bureaucratic administration. However, the spread of mass
consumption, communication and production means that international division of labour
is increased, international finance and loans yield more opportunities to play the money
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markets and there are improvement in forms of invoicing, communication and delivery
(Spybey 1996). These conditions vary with different issues and within these issues the
culture provides for added complexity or degrees of difficulty.

A large number of issues have a basisuttural diversity . With the advent of the
Internet, electronic commerce, satellite transmission, fibre optics, and a proliferation of
personal computers, the basis of how we do business has changed dramatically within
the last decade. In terms of the MNC this means that there are far greater economic
opportunities, but these exist in an organisation where cultural differences may become
obstacles to making the best of those opportunities, or where no effective strategy exists
to address those differences in culture. Furthermore, cultural differences translate to
many layers of culture. These are the culture of individuals, between individuals, of the
organisational, between organisational units, of countries and between countries.

At all these levels, difficulties partly lie in the ineffective or ineffectual learning
about those levels of culture, and in transforming the "right kind of information™ into
knowledge and then sharing and disseminating knowledge from one part of an organi-
sation to other parts. Managers may then find that they are having to manage at the edge
of boundaries as ambassadors of a national part of a multinational corporation.

Different types of cultures present a situation where we have very complex interac-
tions between the roles, values, and norms as components of culture. A different set of
roles, values and norms of society may exist, and these may differ from those within the
organisation, those of an individual and those of regions and countries. Within countries
and between countries, managers have difficulties with conflicting traditions. More of-
ten than not, these traditions cannot be compromised because they are the very fibres of
society. Applegatet al (1996) remind us that countries with high birth rates and low
labour cost structures view their world and their opportunities in a very different way
from countries with mature industries, shrinking labour population and well established
bureaucracies that provide the necessary stability for communications and technology
infrastructures.

3. Organisational Learning and Knowledge Managemenin this section we discuss

the concepts of knowledge management, the learning organisation and double-loop
learning relevant to knowledge management. We examine different perspectives of the
nature of knowledge management and recommend an enriched world-view beyond the
acquisition, provision, storage and dissemination of new information. We suggest how
these combined concepts could assist in addressing the difficulties that are inherent
within multinational companies.

3.1 Data, Information, and KnowledgeWe find it useful at this point to make a dis-
tinction between data, information and knowledge. We understatadto be useless
unless attributed with meaning and us&grmationas data with value, purpose, organi-
sation and evaluation, akdowledgeas a state of understanding attained that enables us
to use information to make informed decisions.

Gupta (1998) states that fmformationto become&nowledge humans must make
comparisonsof situations, weigh up theonsequencesf using information for deci-
sions and actions, consideonnections(how one piece of knowledge relates to an-
other) anccommunicateother people’s perspectives about the information (herein after
referred to as the four Cs).
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Wenig's gives this definition of knowledge and relates it to information (1996).

“Knowledge is understandings [that] the cognitive system possesses. It is a construct that is not
directly observable. It is specific to and not residing outside the cognitive system that created it.
Information, NOT knowledge, is communicated among cognitive systems. A cognitive system
can be a human, a group, an organization, a computer, or some combinatiiMiénig, 1996)

If knowledge is not external to our cognitive processes, managing knowledge as an ex-
ternal, technical object will not be effective and may lead to failed systems. Systems
managers that do so do not perceive their systems as being social systems with humans
as a basis for knowledge creation and knowledge sharing. No underlying assumptions
about the nature of the organisation are challenged; no reflection or reflexion leads to
action; no reflective learning is taking place. We discuss the human/social nature of
knowledge and knowledge transfer further below.

3.2 Learning Organisations There are several definitions of the learning or-
ganisation. We present three slightly differing definitions, each with its own mer-
its, below:

“...an organization learns if any of its units acquires knowledge that it recog-
nizes as potentially useful to the organisatidqiiuber, 1991, p. 89)

“A learning organization is an organization skilled at creating, acquiring and
transferring knowledge, and at modifying its behavior to reflect new knowledge
and insight% (Garvin, 1993, p. 78)

Learning organisations are “organizations where people continually expand
their capacity to create the results they truly desire, where new and expansive
sets of thinking are nurtured, where collective aspiration is set free and where
people are continually learning how to learn togethésenge 1997b, p. 3)

Huber (1991) identified four major areas of organisational learning. These are:
(0 Knowledge Acquisition“The process by which knowledge is obtained.”

(i) Information Distribution: “The process by which information from different
sources is shared and thereby leads to new information or understanding.”

(i) Information Interpretation: “The process by which distributed information is
given one or more commonly understood interpretations.”

(iv)  Organisational Memory “The means by which knowledge is stored for future
use.” (Huber, 1991, p. 90)

3.2.1 Information Vs Knowledge Distribution Huber uses the terms "information”

and "knowledge" interchangeably (Huber 1991), which is not in accordance with our
definitions above. Information can be readily distributed, but knowledge cannot.
Knowledge can only be communicated as experienced and applied information. When
receiving information, a corresponding understanding does not necessarily follow. We
must supply the information together with enough of its context and in such an applied
way that it can bénterpreted and become knowledge to the receiVereffectively
distribute knowledge, one must also allow for the receiver’s cognitive procesages of
similation, awareness, insighandreflection (before action). There is usually a time
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factor inherent in the knowledge process. Other processes, such as socialisation, may
also operate.

We further distinguish two different modes of information distributkbmowledge
pushis when distribution occurs at the time that the knowledge is acquired. The newly
acquired knowledge is distributed to everyone who (hopefully) neeisatvledge pull
alternatively captures new knowledge into organisational memory, for later retrieval and
use based on specific demands. In either case a process to supply the correct informa-
tion that should transform into knowledge.

3.2.2 Double-Loop Learnint is important to understand whether knowledge ac-
quisition is contained within a single-loop or a double-loop cyclic learning process.
Single loop organisational learning...

“...involves the production of matches, or the detection and correction of mis-

matches without change in the underlying governing policies or values. .... A sec-
ond type, double-loop learning, does require re-examination and change of the
governing values. Single-loop learning is usually related to the routine, immedi-

ate task. Double-loop learning is related to the non-routine, the long-range out-

come” (Argyris and Schon 1978).

Beyond the routine organisational learning tasks (e.g. as described by Huber, 1991), the
learning process must begin in a way that will then determine whether it is useful (or
add sufficient value). When we examine existing values, reflective re-examination adds
insight and meaning, determining how knowledge is to be used in practice. However,
determining how knowledge is used, is not usually related with the gaining of knowl-
edge.

3.2.3 The Five Disciplines of the Learning Organisatiolsenge (1997a, b) suggests
that the core of the learning organisation should be what he calls the five disciplines, of
which systems thinking is the fifth and most important.

* Personal Mastery- learning to expand our personal capacity to create the results
we most desire, and creating an organisational environment which encourages all its
members to develop themselves toward the goals and purposes they choose.

* Mental Models - reflecting upon, continually clarifying, and improving our internal
pictures of the world, and seeing how they shape our actions and decisions.

» Shared Vision - building a sense of commitment in a group, by developing shared
images of the future we seek to create, and the principle and guiding practices by
which we hope to get there

* Team Learning - transforming conversational and collective thinking skills, so that
groups of people can reliably develop intelligence and ability greater than the sum
of the individual’s talents.

» Systems Thinking- a way of thinking about, and a language for describing and
understanding, the forces and interrelationships that shape the behaviour of systems.
This discipline helps us to change and improve systems more effectively, and to act
in tune with the larger processes of the natural and economical world. The soft (as in
adaptable and interpretive) systems thinking movement from the UK also suggests
that we operate in a social world where we are continuously re-negotiating the world
and the realities in which, and with which, we operate. (After Senge 1997a, page 6).
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For effective change and knowledge management and the learning that must accompany
the process of realised and effective improvement, it is recommended that all five disci-
plines be used together. As Godbout (1998) states, organisations are more learned when
their knowledge workers learn to apply the five disciplines to generate the desired col-
lective behaviour.

A criticism of Senge’s (1997a,b) five disciplines is that, to us, systems thinking is a
broader, higher level concept than the other four ‘disciplines’. While Senge’s descrip-
tion hints that “systems thinking” is more of an intellectual framework that should guide
the other four disciplines, we argue that it is also a way of thinking about, describing,
and understanding forces that shape the behaviour of systems. Adaptive or “soft” sys-
tems thinking also encompasses other methodologies and techniques that are relevant to
learning organisations. One such methodology, which may be applied and used as an
adaptable framework to reconstruct its own stages, is Soft Systems Methodology. We
also consider that some of Senge’s other four disciplines may be of most immediate use
than others concerning particular issues relevant to MNCs. We consider these issues in
section 5.1.

3.3 Knowledge Management We shall define knowledge management at the
very least as “The management of the acquisition, evaluation, preservation,
dissemination, assimilation, and use of knowledge within an organisation.” Its
fundamental goal is to improve organisational learning. Gupta (1998) further
suggests that knowledge management must encompass strategies for choos-
ing, capturing, and sharing knowledge. This involves making decisions about
the kind of value to be provided to whom. Gupta (1998) states that value crea-
tion should be a core activity of knowledge management.

Knowledge management may be viewed as managing knowledgeaasedor ob-
jects Alternatively, it may be viewed as managing knowledge as the prodessvahg
where we support the receiver’'s cognitive interpretation processes (assimilation, aware-
ness, insight, and reflection). It may also be viewed as a combination of both and, in
terms of organisational learning, we believe that it should be (after Godbout 1998).

3.4 An Integrated Model The learning organisation and effective knowledge manage-
ment should encompass more of the process of transforming information into knowl-
edge. Double-loop learning must be engaged for meaningful knowledge management.
Figure 1 (overleaf) illustrates our conception of the learning organisation within a
knowledge management framework, integrating concepts of learning organisations
(Huber 1991, Senge 1997a, b), double-loop learning (Argyris and Schon 1978), and
knowledge management
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Figure 1: Knowledge Management and Organisational Learning
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4. Issues in Knowledge Management and Organisational Learning for the MNC

There are a number of issue areas relevant to organisational learning and knowledge
management that are significant to the MNC in some way. In this section we define
some of the relevant issues and address their implications for organisational learning
and knowledge management in the MNC. The issues addressed are: sociopolitical, (use
and meaning of) language, information interpretation, local constraints, information
distribution, and availability local constraints, organisational memory and knowledge
dissemination (After Applegaet al 1996; and Huber 1991). These factors are liable to
inhibit the growth and/or functioning of the MNC. Later (in section 5) we suggest what
could be done from a systems-thinking perspective where learning and knowledge man-
agement principles are most significant.

4.1 Sociopoliticaldifferences between units of MNCs need to be thought through very
carefully to rationalise costing structures, product acceptability, different levels of or-
ganisational maturity and different national priorities. For example, the UK and Den-
mark both place more significance on their welfare systems than does the US. Malaysia
and Indonesia place less importance on food and environment than on building a sound
technical infrastructurdmplications for the MNCThis is where environmental factors

will differ between countries in terms of policy, procedure, the legal system and the
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political system. These factors in the broad sense will alwayslependentather than
interdependent.

4.2 Language:As relevant documentation and reports need to be discussed and strate-
gies need to be formulated by executives, a common language needs to be used to do so.
Language here does not just mean the language of the country, but the language of the
profession, of the industry and of all the levels of culture mentioned previously. Lan-
guage is signal and symbol. It may be used to create or destroy or provide information
and critical thinking leading into the knowledge formulation procksglications for

the MNC If we do not fulfil this basic requirement in terms of employees speaking the
same language across MNC boarders, error, miscommunication, mishaps and potential
misfortune will occur. Meanings are bound up in the use of language, but language must
be carefully defined as to meaning. Often people refer to nations being divided by a
common language, so the UK, Australia, and the US may use the English language as
their first language, but the same words often have very different meanings and may
even offend in one country where they would not offend in another. According to Ap-
plegateet al (1996) frequently higher level managers do speak the language of the par-
ent company, but lower level managers do not which would tend to slow up business
somewhat.

4.3 Information interpretation: “Information interpretation, as an organizational
process rather than as an individual process, was found to require empirical work for
further advancement.” (Huber 1991) In fact here may be many interpretations and many
realities expressed as groups within the organisation would use the same information in
different ways and in different contextmplications for the MNCIt is difficult to un-
derstand and interpret obtained information due to the decontextualisation of the infor-
mation within organisational memory. The lack of context makes it far more difficult to
utilise the 4 Cs to add value to information for the process of knowledge creation. This
leads to (1) inefficiencies and delays, (2) incorrect interpretations and subsequent incor-
rect actions, (3) failure to make the right choices and to use information wisely.

4.4 Local Constraintsis where local cultural traditions could inhibit the development

of coordinated systems and orderly technology transfer between countries. Different
holidays, trade union regulations, tax systems, working hours and duration of work all
affect productivity and the way business is carried laytlications for the MNCThe
implications here is that skill bases may differ and organisational and computer systems
may also differ. The result may be mismatched information systems where data struc-
tures mean that data and information is not recorded in the same way between MNC
units. This may lead to inconsistencies in records, databases and knowledge bases (if
they exist) and in missing or incomplete information. Constraints specific to the local
context as part of the MNC would have an impact on the success of the whole corpora-
tion. Therefore, business unit alignment issues also need to be addressed. In other
words, better planning must be done with local constraints and cultural diversity in
mind. In terms of cultural diversity something seemingly as simple as repeatedly not
respecting religious and national holidays may cause dissension between MNC units.

4.5 Information distribution: “A key aspect of information distribution, namely how
organizational units possessing information and units needing this information can find
each other quickly and with a high likelihood, was found to be unexplored.” (Huber
1991). This issue may also relate to how information might best be distributed to remote

154



units of the MNCImplications for the MNC When someone within the MNC acquires
some potentially relevant knowledge, it is difficult to know what others within the or-
ganisation don’t know or what information they need (and hence, what information
should be distributed to whom). This leads to: (1) failure to capture important informa-
tion and store it into organisational memory (Huber 1991), (2) disseminating informa-
tion to people who don’t need it (knowledge push [supply]), which in turn leads to (3)
inefficiencies and (4) information overload at best. At worst, information needed
throughout the MNC will only get to a part of the corporation. If the nature of this in-
formation is about strategy or at a strategic level this will affect the performance or im-
age of the company if it does not deliver. Having stated the worst case scenario, differ-
ent systems may need to be created and used | different countries, such as a different
order entry in France than in the UK as distribution patterns and geographical require-
ments were different for example. However, this is about the design of a computer sys-
tem to fit the culture, not necessarily about information that needs to be shared in the
capacity of learning and the creation and use of knowledge.

4.6 Availability: It is difficult to know what organisational information is available and
from where (people or shared organisational memory). This leads to: (1) failure to
search within the organisation for the information, (2) inefficiency in searching for the
information, (3) not finding information, and (4) inefficiencies of being interrupted by
information seekers, either for information that is available elsewhere or for information
not held by the person being interruptidplications for the MNCexisting approaches

to organisational memory do not adequately facilitate search. The memory is not or-
ganised into ways that allow ad hoc searches with a high probability of locating the in-
formation. The search for information may need to consult a large variety of systems,
with different interfaces and information contained in each. There is also little informa-
tion about where to find various kinds of information so that one can choose which
system to make use of. These inadequacies lead to not only being able to acquire appro-
priate information, but in being out of touch with current market trends and forces.

4.7 Organisational Memory and Knowledge DisseminationAccording to Huber
(1991, page 107) “Organisational memory, as a determinant of organizational learning
and decision making, was found to be much in need of systematic investigation.”
Knowledge dissemination and corporate memory are closely related and will be dis-
cussed together. In addition, this topic is also related to information interpretation.
plications for the MNCIn terms of knowledge as an object, this topic must address
linkages between information, information transference and usage, knowledge as corpo-
rate and individual knowledge, core competencies, vision and focus. In this way we can
demand knowledge (pull - as a deliverable object) or supply knowledge (push - as the
result of knowledge processes formulated through experience and skill).

5. Suggested Approaches for Improving Organisational Learning and Knowledge
Management in MNCs

There are a number of approaches, techniques, and/or technologies that could be applied
to improving organisational learning and knowledge management in the MNC. &ravis

al (1996) suggest using soft systems methodology for enhancing organisational learn-
ing, as well as the possibility of using a number of different information technologies,
including messaging systems, discussion systems, group decision support systems,
workflow systems, cooperative/synchronous document editors, and cooperative work
(process) planning systems. Courtm¢\al (1998) also propose IT support appropriate
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for various forms of inquiring organisations, including databases, expert systems,
knowledge bases, and GSS.

In this section, we recommend and discuss Soft Systems Methodology (GSS), Cog-
nitive Mapping, Group Support Systems (GSS), and Digitial Library Technologies as
aids to organisational learning and knowledge management in the MNC.

We consider that GSS can also facilitate knowledge management by supporting and
enhancing the use of SSM and hence the organisational learning resulting from SSM, as
described in the previous section, and by supporting knowledge capturing and dissemi-
nation.

5.1 Adaptive, Interpretive Systems Thinking and SSMSoft Systems Methodology

(SSM, Checkland 1981, Checkland and Scholes, 1990) has been proposed as a way to
enhance organisational learning (Cavaleri 1994, Travil 1996). A "soft systems
thinking" approach may be used effectively as a learning tool as:

'Soft' systems thinking is derived from many elements of the interpretive perspective
which frame organizational learning as the continuous redefinition of people's be-
liefs (Cavaleri 1994, page 262)

SSM is a means of learning and reaching mutual understandings of the present and the
desirable world, in order to seek improvement on the current situation. The initial em-
phasis of SSM is on learning rather than goal-seeking. As an inquiring system, SSM
aims to help people to learn by employing techniques such as rich pictures and prob-
lematiques to facilitate the expression and sharing of different perceptions. This en-
riches the understanding of issues that are perceived in a subjective manner. It is as-
sumed that the situation can be improved upon where situations are explored through
systems models rather than through structured engineering methods.

Once the situation is expressed, systems improvements rely on the processes of
learning and accommodation and not on optimized outcomes (after Cavaleri, 1994). A
systems thinking language draws on principles to incorporate and commusscess
and accommodationsather than problems and solutions where problems are ‘per-
ceived’ problems (Checkland, 1985). This is most appropriate in the MNC where many
decisions must work on a basis of satisficing as accommodations are more practical than
consensus. Even when solutions are arrived at, they are not the end of the learning proc-
ess; there are no permanent solutions, only improvements involving a continuous series
of accommodations.

SSM is based on the double-loop learning principle where governing values are in a
perpetual state of being re-examined and re-valued. It would therefore be most appro-
priate to relocate four of Senge’s disciplines and subsume them into a soft systems
paradigm as the underlying principles would support the aims of the disciplines. SSM
provides a number of techniques, such as root definitions and conceptual models, where
systems models are constructed and viewed as intellectual constructs rather than maps
of the actual world.

SSM is able to incorporate any learning technique (or technology) within the meth-
odology so long as the ability to leanow to learn and to reevaluate the process of
learning how to learn is not compromised.

As for SSM’s contribution to organisational learning and knowledge management in
the MNC, SSM techniques can be used as a way to achieve several of Senge’s other
four disciplines, including the shared mental models, understanding, and vision and
team learning necessary for effective organisational learning. These forms of organisa-
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tional learning can in turn be used to improve mutual understanding and appreciation of
relevant aspects of the sociopolitical situation, language, and local constraints. They can
also be used to directly support information interpretation.

Furthermore, the system thinking concepts embodied in SSM make SSM a particu-
larly appropriate method for guiding the ongoing (re-)conceptualisation, practice, and
improvement of knowledge management, including the management of organisational
learning and its components: knowledge dissemination and organisational memory. In
particular, root definitions and conceptual models of organisational learning and knowl-
edge management activities can be constructed and compared with existing activities, in
order to discover gaps and suggest feasible and desirable changes to existing structures.

We further suggest that tiseipportingtechnologies described below should also be
viewed from a ‘soft’-systems-thinking perspective and used to encourage creative and
self-inquiring learning systems.

5.2 Cognitive Mapping and SODACognitive mapping and SODA (StrategicOptions

and Decision Analysis) (Eden 1989) are techniques commonly associated with soft ap-
proaches. They have direct application to Senge’s mental models and team learning
disciplines. They can also be applied to information interpretation and to modelling and
decision making about the concerns of organisational learning and knowledge manage-
ment. Cognitive maps can also be used to construct representations of sociopolitical and
local constraint knowledge structures, thus aiding reaching mutual understandings.
Cognitive mapping techniques could even be used to address language issues in a way
similar to semantic maps.

5.3 Group Support Systems (GSSEroup Support Systems have been proposed as a
way to facilitate SSM (Venablet al 1996a, 1996b). We postulate that using a GSS
provides a number of advantages that are relevant to addressing the issues of support
organisational learning and knowledge management in MNCs. First, GSS can be used
to support aspects of SSM (described above). Se@nsulibuted GSS can be used to

deal with difficulties arising out of the highly distributed nature of MNCs. Third, GSS
can be used to directly support learning and management activities relevant to organisa-
tional learning and knowledge management.

Group support systems can be used for two key aspects of knowledge dissemination:
capturing of knowledge (into a shared form of organisational memory), thus supporting
knowledge pull, and allowing retrieval of that information. In particular, a GSS would
allow: capturing and exploration of the decision-making rationale, capturing, explora-
tion and expression of SSM issues, assumptions, perspectives, and the relationships
between them, and the subsequent searching, retrieval and reconstruction of captured
knowledge.

The capturing of knowledge occurs as a natural by-product of the use of a GSS,
thereby reducing the need for the individual to choose what information to capture and
to take time-consuming action to do so. However, the exploration as knowledge process
would encourage a mix of approaches as time often needs to be taken for meaningful
communication and expression of the issues. From expression, exploration and recorded
information, the knowledge processes and objects may be stored in a GSS. This pro-
vides a rich description of the situation and context, supporting information interpreta-
tion. The ability to search for and locate knowledge previously captured in a GSS varies
by product.
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5.3.1 The Use 06SM & GSS to Address MNCsFirstly, in terms of culturally sensi-

tive issues inherent throughout MNCs, the ability to make anonymous contributions
allows a more free and open discussion of issues, assumptions, and values which is key
to gaining an understanding of different positions and possible actions that follow from
them. This is seen as particularly useful when dealing with sensitive issues such as cul-
ture, language, and local practice. Secondly, discussion tools allow relationships to be
explicitly created and set down between different positions and issues. The record of
those positions, issues, and relationships means that they can be returned to at any time,
for example when reconsidering decisions or during subsequent rounds of planning.
Thirdly, the ability to use tools for rating, ranking, and voting facilitates preferences
priorities and decision-making about the position to be adopted by the group or it will
facilitate a selection of a limited number of options for further consideration and discus-
sion. The result is that one can make a better application within the paradigm of 'soft’
systems thinking.

5.3.2 Distributed GSSOur current work is looking at the use of distributed group sup-
port systems to allow the application of SSM in situations where the stakeholders are
highly distributed, for example in a national or multi-national corporation, or in a virtual
organisation. A distributed GSS makes possible a distributed, asynchronous application
of SSM. While this effectively addresses the issues of distance in multinational corpo-
rations, this needs to be guided by a skilled facilitator.

5.3.3 Direct GSS Support of Organisational Learning and Knowledge Manage-

ment

The development of organisational learning and knowledge management may be done
by groups, such as steering committees. These groups might even be comprised of peo-
ple from different cultures and/or from highly dispersed locations (and thus be sup-
ported as in 5.3.1 and 5.3.2 above). In any case, the issues in determining appropriate
goals and practices for organisational learning and knowledge management are not sim-
ple and can be served by a GSS.

5.4 Digital Library Technologies Digital library technologies are concerned with pro-
viding for wide dissemination and availability of information. The aim is to make the
service available anywhere. Wider information distribution and availability is essential
to leveraging the knowledge obtained by the organisation.

Digital library technologies are another way to provide supporting technology and a
service regarding corporate knowledge, organisational memory, knowledge dissemina-
tion and information interpretation. Digital library technologies are becoming available
that support storage and maintenanceeoy large collections of information (e.g. as in
NZDL 1998), which can be heterogeneous in both format and content. Such capabilities
would be very useful for supporting organisational knowledge management because the
forms and content of organisational memory are also extremely diverse. Digital library
technologies could be employed to support the integrated storage of a wide variety of
data sources, including databases and data files, documents, internet and intranet web
pages, GSS sessions, newsgroups, bulletin boards, and electronic mail. This has impli-
cations for linking data, information and knowledge that may be used across MNC
boundaries to enhance the knowledge management and learning processes.

The ability to search quickly and flexibly for information is very important if we are
to enable information distribution characterisedkmpwledge pullor a demand for
knowledge, rather than jughowledge pushor a knowledge-based demand. Some
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digital library systems offer the particular advantage of allowing full-text, structured
queries forad hocsearches for information in these large collections (e.g. Wattexh
1998, NZDL 1998). Some digital library technologies allow searches to remain active,
so that new, relevant information captured into organisational is immediately passed on
to interested members of the organisation (a knowledge push approach). The flexibility
to chose either knowledge push or pull (or both) according to individual preference or
need is very useful.

Multilingual digital library capabilities also offer interesting possibilities for helping
to overcome language barriers.

6. Current ResearchWe are currently engaged in and are planning a number of re-
search projects to address several issues. In particular, we are investigating the use of
GSS to support the use of SSM and the possibility of using digital library technology to
support the searching for information within the records resulting from GSS sessions.

6.1 Research Method and Desigin this paper and our research, we propose new ap-
proaches and technologies or the employment of existing approaches and technologies
in novel ways and combinations. Building and applying these technologies is systems
development used as part of information system research in the sense described by Nu-
namakeret al (1991). They proposed a double path research cycle for systems devel-
opment in information systems research, consisting of conceptual work, system devel-
opment, and evaluation, either experimentally in one cycle or in real organisational
situations in the other. Evaluation then feeds back into conceptual work. In interpreting
our use of organisational applications, lessons learnt inform us of new concepts, which
in turn initiate further research cycles. Hence we can employ an inductive method by
transferring significant outcomes into appropriate theories that may be applied in prac-
tice.

Thus far, our evaluation research has employed role-playing simulations of industry
conditions that are both exploratory and experimental. Therefore, for our evaluation
work, we have combined interpretivist and positivistic paradigms. In future evaluations
in actual situations, we plan to use the action research approach.

6.2 Ongoing Research Projectin our case, we have used role-playing simulations of
multinational situations to investigate the process of knowledge management and
learning. We further explore the various supporting technologies, suggesting their use-
fulness for knowledge management and learning within a multinational context. Two
such research projects are described in the following sections.

6.2.1 GSS4SSM Project to Facilitate Learninghe GSS4SSM project is concerned

with applying a GSS to support the distributed application of SSM. We have designed
and built a web-based system for doing this, which is built around the Disdi¥ssion

GSS (McQueen, 1996). We have just completed a pilot study in which a group of 46
final year undergraduate students participated in a large, simulated requirements inves-
tigation study on a controversial subject regarding environmental problems and issues.
The simulated systems resembled multinational systems with varying functional units
and cultural differences. The students were assigned and assumed various, diverse fic-
tional stakeholder roles throughout the simulated exercise. We have already learned a
great deal about what is practical or not and have many suggestions for improvements
and enhancements. Issues raised included the nature and extent of facilitation, as well as
how to teach enough SSM in the distributed environment to enable the stakeholders to
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participate effectively. Following further assessment and enhancement of the GSS4SSM
system, we plan to put it in use in live projects using an action research method. We
believe that putting such a system into use will raise important social and political is-
sues that will require further investigation.

6.2.2 GSS Linked to Knowledge Distributionin this research project, digital library
techniques are used to make enhancements to the Disdieheystem in order to

further facilitate knowledge distribution, by making the results of the GSS fully search-
able and easily retrievable by members of the organisation. This research is in process.
As above, we plan to use pilot studies and action research as methods where SSM is the
applied systems methodology. Important issues, such as privacy of information contrib-
uted to GSS sessions and maintenance of GSS anonymity are being addressed and will
continue to need to be addressed.

7. Conclusions and Future ResearchVe have discussed the nature of the MNC in
relation to culturally specific issues and the implications of those issues for knowledge
management and organisational learning. We have identified some ways to view
knowledge management and organisational learning within a “soft” systems thinking
paradigm. We have proposed and investigated the use of techniques and technologies
that support SSM as an application through case simulations to facilitate learning and
knowledge management, and can carry forward the outcomes of that research to inves-
tigate learning and knowledge management in practice within industry.

In terms of future research, an interesting possibility is to use SSM to guide the prac-
tice of the learning organisation and knowledge management as a process within MNCs.
This would specifically address the cultural diversity of MNC and the ensuing issues.
The use of GSS and digital library technologies offer exciting prospects but require
further, extensive investigation. It will not be until such technologies are tested and put
into practice that their real impacts will become apparent.

References

Applegate, Lynda McFarlan, F Warren and McKenney, James (I®&@prate Information
Systems Management: Text and CaBeston; McGraw-Hill
Argyris, C (1982)Reasoning Learning and Action: Individual and Organizatiorg&dn Fran-
ciso: Jossey-Bass
Argyris, C (19900vercoming Organizational Defenc@&oston: Allyn & Bacon.
Argyris, C and D. A. Schon (1978)rganizational Learning: A Theory of Action Perspec-
tive. Reading: Addison-Wesley
Cavaleri, Steven A. (1994) 'Soft' Systems Thinking: A precondition for Organizational, Learn-
ing Human Systems ManagemeN®l 13, pp. 259 - 267.
Checkland, Peter (1985) From Optimising to Learning: a Development of Systems Thinking for
the 1990sJournal of the Operational Research Soci&tygl 36, No 9, pp 757-767.
Checkland, Peter (1988Bystems Thinking, Systems Practekichester: Wiley.
Checkland, Peter and Jim Scholes (1990} Systems Methodology in Acti@hichester:
Wiley.
Dicken, Peter (1992%lobal Shift, the Internationalization of Economic Activi ed - New
York: Guildford Press, 1992

160



Garvin, David A (1993) Building a Learning Organisatidarvard Business Revieduly-Aug -
pp 78-91

Godbout, Alain (1998) Information Vs Knowledge, URittp://www.km-forum.org/ajg-
002.htm pp 1-3 (accessed 2 November 1998)

Gupta, Jatinder N. D. (1998) Knowledge Management: the Next Revolution in Information
Technology, a seminar given at Murdoch University; Western Australia (July 1998).

Huber, George P. (1991) Organizational learning: the contributing processes and the literatures,
Organizational ScienceVol 2, No 1 (Feb), pp. 88-115.

Kennedy, M. M. (1983) Working Knowledg&nowledge: Creation Diffusion, Utilization/ol

5, pp. 193-211.

Knowledge Managemerferogram on Social and Organizational Learning, George Mason Uni-
versity, web page
http://psol.gmu.edu/Home/perspectives.nsf/da3a8b6eae16663c852565550063089d/d6196
f3494e4a5d88525657e005e981c?OpenDocument (4 November 1998).

McGill, Michael E. and John W. Slocum (1993) Unlearning the Organisa@iayanizational

DynamicsVol 22, No 2 (Autumn).

McQueen, Robert J. (1996) Discussaiéeh url: _http://www.cs.waikato.ac.nz/isdiglib/dv@c-
cessed 2 November 1998).

Nunamaker, J. F. Jr., M. Chen, and T. D. M. Purdin (1991) Systems Development in Informa-
tion Systems Researclgurnal of MISVol 7, No 3 (Winter), pp. 89-106.

NZDL (1998)The New Zealand Digital Libraryveb site, http://www.nzdl.org/ (accessed 13
October 1998).

Senge, Peter M. (1997ahe Fifth Discipline Fieldbook: Strategies and Tools for Building a
Learning Organisationl.ondon: Nicholas Brealey Publishing

Senge, Peter M. (1997bhe Fifth Discipline: The Art and Practice of the Learning Organiza-
tion. London: Century Business.

Senge, Peter M. and John D. Sterman (1992) Systems Thinking and Organizational Learning:

Acting Locally and Thinking Globally in the Organization of the Futlreropean Journal
of Operational Researclvol 59, pp. 137-150.

Schein, Edgar H. (1993) On Dialogue, Culture and Organisational Leafiggnizational
Dynamics Vol 22, No 2 (Autumn), pp 40-51.

Spybey, T (1996%lobalization and World Societ¢ambridge: Polity Press.

Travis, Julie, Gregg Boalch, and John R. Venable (1996) Approaches for the Learning Organi-
sation: A Comparison of Hard and Soft Systems ThinkiRggteedings of the Information
Systems and Audit Control Association Conference (EDPACPes)h, Western Australia,
26-29 May 1996, Promaco Conventions, Inc., Canning Bridge, Western Australia, pp. 487-
500.

Venable, John R., Julie Travis, and Marc D. Sanson (1996a) Requirements Determination for an

Information Systems Digital Librarroceedings of IIMA’96pp. 35-46.

Venable, John R., Julie Travis, and Marc D. Sanson (1996b) Supporting the Distributed Use of
Soft Systems Methodology with a G§8pceedings of WITS 9®p. 294-298.

Venable, John R. and Julie Travis (1998) WAFIS study web site,
http://www.it. murdoch.edu.au/~jvenable/waf{atcessed 2 November 1998).

Wenig (1996) Discussion ifihe Knowledge Management Forum: What is Knowledge Man-
agementweb pages), last updated 31 March 1996, http://www.3-
cities.com/~bonewman/what_is.htm (accessed 2 November 1998).

White, G (1990) Natural Language Understanding and Speech Recoglutiomunications of
the ACM Vol 16, No 1 pp 57-91

Witten, lan H., Craig Nevill-Manning, Rodger McNab, and Sally Jo Cunningham (1998) A
Public Library Based on Full-text Retriev&lpmmunications of the AGWol 41, No 4
(April), pp. 71-75.

161



162



IS implementation or bridging the gap
between ERP software supply and demand

framing existing literature about IS implementation
from a managerial point of view

by

Arjen Wassenaar

Department of Business information systems
Faculty of Technology and Management
University of Twente
Post box 7500 AE Enschede,
The Netherlands
tel + 31- (0) 53 -4893513
fax + 31- (0) 53- 4892159
d.a.wassenaar@sms.utwente.nl

ABSTRACT

Implementation of standard packages is becoming an important challenge for research-
ers because of an increasing number of companies shifting towards IS implementation
of acquired standard packages and of the high rate of failures of implementation in
practice. Starting from transaction governance point of view, this paper defines IS im-
plementation and presents a preliminary IS implementation framework consisting of the
following issues: to be implemented standard ERP software and services, business do-
main and their business information needs, change governance setting, IS implementa-
tion process, IS implementation planning and control system and IS implementation
performance measurement and evaluation system. Based on these issues the literature is
reviewed from a managerial point of view. The findings of this review are summarised
in conclusions about preliminary framework improvement. Finally, this framework is
illustrated by a multinational information system case.

Key words: IS implementation, ERP package, IS implementation management, and IS
implementation performance evaluation
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1. INTRODUCTION.

Implementation of standard packages is becoming an important challenge for research-
ers because of an increasing number of companies shifting towards IS implementation
of acquired standard packages and of the high rate of failures of implementation of
standard packages in practice.

1.1 Background of research IS implementation

Because of the large investments in acquisition of standard software that companies
have made, implementation issues of standard packages have gained considerable inter-
est among researchers. Especially from the beginning of the 90’s there is a shift from
investments in custom based IS development towards standard (ERP) packages. Pack-
age implementation is becoming more popular and in house IS development is becom-
ing scarcer (Kangas et al., 1998). Moret, Ernst & Young carried out a study in the Neth-
erlands on ERP implementations in which 50 organisations were questioned. These or-
ganisations vary in size from 34 employees to 9000 employees, and sales vary from 5
million to 7 billion Dutch guilders. The implementations were all completed. The Top 5
reasons of these organisations to implement ERP are listed in table 1.

Table 1: The Top 5 reasons for implementing ERP

Reason for implementing ERP Percentage

1. Current system is out of date 48
2. Need for integral controlling 44
3. Saving costs and/or time 18
4. Need for flexibility

5. Year 2000 problem 6

This research paper has as focus standard (ERP) packages, defined as prewritten,
precoded, commercially available programs that eliminate the need for writing software
programs when an information system is developed (Laudon, 1991). Based on Ahituv
and Neuman (1990) and Wassenaar (1998) an information system is defined as a system
composed of hardware, software, databases, instructed people, procedures and (IS) or-
ganisational arrangements. A business information system (BIS) -sometimes called en-
terprise systems (Davenport, 1998) - is an information system supporting (groups of)
organisations to manage resource flows across enterprises, enabling integration of inter
and intra-organisational commercial, logistic, manufacturing and financial logistic busi-
ness processes (based on de Heij, 1996). In the last decade there is a general trend from
dedicated IS development towards partly standard, partly customised packages. So, the
focus of implementation is shifting from (technical) hardware, software and databases
to (organisational) procedures instructed people and (IS) organisational arrangement
issues.
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1.2 High failure rate in implementation of packages

The implementation process of any package is a challenging task. Although many com-
panies have tried to implement standard packages, only a few of them are really suc-
cessful (Burns and Turnipseed, 1993). Brown (1993) also stated that while the relative
percentages of successful and unsuccessful implementations differ from study to study,
one unifying theme which bind them all is the high failure rate. However White (1980)
are putting forward that more than half of organisational IS implementation in general,
during the 1980s were perceived as unsuccessful by their users. In most cases of failure,
management had not properly conceptualised the organisational changes required by the
use of standard packages and did not prepare people for these changes through an or-
ganised implementation process. In general, explanations for failures have embraced
technical problems involving in selecting a cost-effective package in combination of
socio-organisational problems regarding historical, cultural, structural and managerial
issues.

1.3 Aim and structure of this paper

The University of Twente in the Netherlands is co-operating with the ITB Bandung in
Indonesia in the area of education, exchange of staff and students and research. One part
of this cooperation programme is a research project implementation management of
ERP packages in western and non-western management cultures. As a part of this pro-
ject a very extensive review after relevant IS implementation literature from a manage-
rial point of view has been done. Chapter 2 presents a preliminary framework summa-
rising and justifying the basic research issues of IS implementation which will be re-
viewed in literature. This review is based on literature studies for dissertations and
graduation studies of students in user companies, software package suppliers and IS
implementation consultants. Finally, Chapter 4 summarises the findings of reviewed
literature by presenting an improved framework, which is illustrated by implementation
of a multinational business information system.

2.ISSUES IS IMPLEMENTATION FROM A TRANSACTION
GOVERNANCE POINT OF VIEW.

IS implementation is defined and starting from transaction governance point of view, a
preliminary IS implementation framework is presented. Based on this framework im-
plementation issues are identified for a literature review.

2.1 Definition 1S implementation

Many studies are discussing the essential characteristics of IS implementation (Burn and
Turnipseed, 1991; Govindaraju and Wassenaar, 1998 and Kangas et. al., 1998) Based
on mentioned literature we define IS implementation as:

A comprehensive set of (executing and managerial) activities matching the supply of
standard packages of providers and demand of users (inter- organisational) business
information beginning with the principle decision for acquisition of a standard package
and ending when the standard package is operating as an integral part of a business
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information system within the organisational context of one or more organisations.

In general, IS implementation consists of adaptations in hardware, software, databases,
procedures and instructions IS personal and users. In the case of Business Process Re-
engineering adaptations in information systems will be combined with restructuring
business processes and organisational arrangements. In the case of EDI, electronic
commerce and electronic business IS implementation is focussed on inter-organisational
information systems (Wassenaar and Swagerman, 1998).

2.2. 1S implementation from a transaction governance view

For studying from a (change) managerial point of view implementation literature, an IS
implementation project is characterised as a transaction or exchange between software
vendors and (representatives of) users (Wassenaar, 1993) In an IS implementation
transaction two things has to be accomplished. First, the costs and features of the ob-
tained package should be agreed upon in advance to invest organisational resources
wisely. Second, the user must find value in the deployed system. The “term” user is in
IS literature frequently not clearly defined but it usually including actors who hold or
control the resources being exchanged for the system and will provide or use the data
from the new system.

2.3 An preliminary IS implementation framework and issues

Our preliminary framework in figure 1 is based on the customer-supplier or client-
server relationship between the provider and the “user” of ERP software. The imple-
mentation process -considered as a transaction matching supply and demand of ERP
software- is executed and conducted by a project team staffed by involved suppliers,
users or their representatives like consultants. This process is usually broken up in a
serie of checkpoints at which the user should review proposed costs and features of the
system. The exchange of resources is carried out in specific change governance setting
regulating the relations between involved stakeholder’s f.e. vendor and user. Basically,
this change governance setting is determining the structure of the project team and their
IS implementation planning control and performance measurement evaluation systems.
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Figure 1: Preliminary IS implementation framework

In summary, based on our transaction governance framework we distinct the following
IS implementation issues.

To be implemented standard ERP software and services.

The software consists of modules offered in the package f.e. finance, warehousing,
manufacturing control and marketing. Recently, vendors offer implementation services
like project management methods and tools.

Business domain and their business information needs.

The business domain and their information needs for a standard ERP packages are refer-
ring to information support of business processes like marketing, manufacturing and
logistics, purchasing and finance.

Change governance setting

This setting embraces the stakeholders involved in IS implementation like vendors, us-
ers and consultants and their change governance relations.

IS implementation process

This process aims matching supply and demand of ERP software for a specific set of
users. Software suppliers and consultants developed stage based implementation mod-
els, methods and tools to execute each stage.

IS implementation planning and control system.

This system refers to methods and tools for planning and control of IS implementation
projects. Again many software suppliers and especially IS implementation consultants
developed planning and control systems
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IS implementation performance measurement and evaluation system
These systems are for measuring and evaluating the impact of the implemented product
on organisational effectiveness.

3. REVIEW IS IMPLEMENTATION ISSUES IN LITERATURE

The already identified issues of IS implementation will be reviewed in literature. Lit-
erature is summarised about supplied software and services and in changing business
information needs. Different change governance settings and views on IS implementa-
tion process are presented. Finally, literature findings about IS implementation plan-
ning, control and performance measurement and evaluation systems are summarised.

3.1 Literature to be implemented software and services

This research is focusing on (development in) content and structure of (ERP) packages
or in other words the way of providing. In general, new developments in the market and
also in the technological field are forcing ERP suppliers to adapt or extend their ERP
packages with new functionalities. These functionalities are changing at a swift rate.
These trends in ERP will be discussed by breaking them down into categories.

Convergence of existing packages and technical restructuring

In the first place, there is a convergence trend between business information systems
like ERP systems originated from control of primary processes and Workflowmanage-
ment (WfM) originated from control of secondary processes. However both are used on
tactical and operational level. For the future is expected that existing ERP packages are
transformed from monolithic architecture towards a more component based (platform)
architecture, so that the principles of workflow can be applied without no restriction
(Van Os, 1998; Gartner, 1997).

It may be stated that ERP has progressed from departmental computing towards desk-
top-centric computing, and OVUM now predicts that ERP will have to adapt over the
next five years to a network-centric model (Evan, 1997). Furthermore, the external
business transactions with regular trading partners are currently based on Electronic
Data Interchange (EDI). This will change over the next five years towards electronic
commerce on public networks, with the external transactions being captured automati-
cally. The Internet enables this.

Extension of functionalities

In the second place ERP packages will become more multi-dimensional, supporting
multiple companies, multiple plants and multiple countries for optimising the total sup-
ply chain. The ERP generations are evolving into the Multi-Site Business Information
System (MSBIS) generations Nijenhuis 1998). The ERP vendors are not only develop-
ing but also merging with smaller, specialised software vendors who offer new func-
tionalities e.g. Aurum Software (relation management) has been taken over by Baan.
ERP vendors are also co-operating with strategically important software vendors (e.g. in
the area of supply chain management) (Kijlstra, 1997). Examples of this type of co-
operation are the Baan Web for Baan and the Architectured Best in Class for Oracle.
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Further, many ERP packages offer mixed functionalities instead of production control
or distribution control only. The packages can be used on a broader level, but they are
also becoming more specialised.

Extension implementation support services

A third trend is that software package suppliers are paying increasing attention to im-
plementation support services. ERP packages are heading towards a branch-specific
approach. The vendors are using business-modelling tools to attain this. The aim is to
shorten the implementation time, currently an important bottleneck. The implementation
time is also an essential success factor when integrating an ERP package. Baan’s Dy-
namic Enterprise Modelling (DEM) is an example of such a business modeller. In gen-
eral, software package suppliers are paying increasing attention to reference models and
templates consisting of typologies of branches, supply chains, organisational character-
istics and business processes (Scheer, 1991).

3.2 Literature business domain and information needs

This research is focusing on functions and functionality of business information systems
in relation to the characteristics business domain and their information needs or in other
words the way of tasking. This business domain and therefore their information needs
are changing fundamentally.

Companies in the 90’s are facing new developments like economical, political and tech-
nically unpredictability, mass customisation and customer demand for shortening time
to market and globalisation, world-wide competition and co-operation on the market
place (Gartner, 1991).

Mass customisation and changing business information needs

Mass customisation are affecting deeply the traditional rigid hierarchical organisation
model based on the principles of mass production whose products require a sustainable,
homogenous, well defined customers. These new organisational forms - supporting
flexibility and agility necessary to respond fast to changing customer demands- focus on
managing business processes and accomplishing a strategy (a horizontal flow of work)
rather than on functional departments focusing on control

(a hierarchical control of work). The hierarchical organisation built around the princi-
ples of mass production has to be replaced (f.e by BPR) by flatter, horizontal organisa-
tions built around the concept of high involvement workplace with selfmanaging teams
and employee empowerment.

Companies are facing these developments by concentrating on their core competence
and outsourcing their non-strategic activities.

So, there is an ongoing reshaping of both internal and external structures. At one side,
organisations are internally broken up in small self containing business units and on the
other hand organisations are externally integrated in a interdependent networks (Was-
senaar, 1995) New inter-organisational business information exchanges are needed and
known in literature under labels like network organisation, intelligent enterprise (Quinn,
1992), Electronic Markets and electronic Hierarchies (Malone e.0. 1997) Virtual enter-
prise (Sieber, 1996) virtual value chains (Benjamin and Wigand, 1995 and Rayport and
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Sviokla ,1995) and Electronic Consumer Response (ECR) (Coopers & Lybrand, 1996).
As already mentioned branch wide inter-organisational supply chain management is
needed, linking players like producers, wholesalers, retailers and consumers (Swager-
man and Wassenaar, 1998).

Emergent globalisation and business information needs

Globalisation, by its nature suggests work —and customers —spread across multiple time
zones and countries involving different languages and cultures. The explosive growth in
commuting and communication facilities enables new business transaction patterns
asking for a new generation of multinational business information systems. These
global systems introduce a new diversity of workers, managers, ethics and cultures into
the domestic arena.

3.3 Literature change governance settings

This research issue is focussing on the participation of (interacting) internal and external
stakeholders in IS implementation or in other words the way of change governance.
Important stakeholders are vendors, IT specialists user organisation, IT managers, users,
top and middle managers user organisation and external stakeholders like labour unions,
banks, consultants shareholders and government. In the past, IS implementation mostly
happens in a hierarchical setting. The rise of independent, specialised package suppliers,
competing in a package and service market are changing the organisational setting for
IS implementation completely
Based on organisational change literature, we distinct three different change governance
concepts with different settings.
1. Change is seen as an incremental process, driven by market forces.
Schumpeter (1947) is introducing the idea of creative destruction inherent
to markets, that revolutionises the economic structure from within, inces-
santly destroying the old one and incessantly creating a new one. Handy
(1991) is putting forward a similar setting by the concept of bypassing.
2. Change is seen as a blueprinted process driven by strategic management.
This strategy literature like Porter (Porter and Millar, 1985) is dominated
by this view.
3. Change can be seen as a co-operative and interactive process between us-
ers and suppliers, governed by mutual adjustment and learning. Organ-
isational learning literature is dominated by this people interaction view.

3.4 Literature IS implementation process

This research is highlighting stage based process execution models, methods and tools
or in other words the way of innovating and modelling. Generally spoken elaborated
stage based implementation models and supporting methods can be based on IS devel-
opment, business process reengineering and innovation and organisational learning the-

ory.

Stage based implementation models primary rooted in the IS development theory (f.e.
System Development Methodology (SDM) Turner, 1990) describing phases, activities
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and deliverables with the objective to assure quality of IS development. In general these
life cycle oriented methods are starting with IR planning and defining the existing and
desired situation resulting a IR plan and requirements for the package, the next stages
are selection of the package resulting in a well-grounded choice of a package, preparing
implementation resulting in a contract and deployment plan and the technical and or-
ganisational implementation resulting in an accepted system. For each stage a set of
methods and techniques are suggested.

Stage based implementation models, rooted in the business reengineering theory (f-e. Davenport, 1993)
The general pattern in these approaches- focusing on redesign of business for more pro-
ductivity enabled by IT- are defining objectives, identification business processes which
has to be redesigned, analysis of processes and identification of capabilities of IT in
redesign business processes, redesign future situation and selection of the package.
Many researchers and consultants have made their elaborated methods and techniques.

Stage based implementation models, rooted in innovation theory (f.e. Kwon and Zmud (1987).

The general pattern in these approaches- focusing on innovating products and processes
of organisations- are based on Rogers (1983) who has identified - based upon more than
3,000 studies- five general stages through which all innovations proceed: knowledge
and awareness, persuasion, decision, implementation and confirmation. Kwon and
Zmud (1987) modified Rogers model by redefining and extending the stages from five
to six: initiation resulting in a match between an IT solution and organisational need,
adoption resulting in a decision to invest organisational resources in the IT application,
adaptation resulting in a IT application available for use, acceptance resulting the IT
application is employed in the work of the organisation, use and support resulting in the
fact IT application is no longer perceived as out of the ordinary and incorporation re-
sulting in the use of the IT application to the fullest potential within the organisation.

Models rooted in knowledge transfer (management) theory f.e Souder et al., 1990) and
organisational learning theory (Ang, et al., 1997)

Knowledge transfer (management approach is considering implementation as knowl-
edge transfer from a source organisation (f.e. software supplier and eventually external
consultant) towards a destination organisation (user organisation). Souder is defining
this process as a continuous, complex process of human interactions —idea travel best in
mind of people is his bias. He is considering transfer from research and development
point of view. However IS implementation can be studied from the same perspective. In
order to facilitate this process Souder identifies in a study and cluster analysis of many
cases best practices:

- analytical methods like benefit measurement, decision checklists and operations
audits;

- facilities like hands on workshops and real life demonstrations;

- pro-(inter)actions for data exchange between involved people like personnel transfers;
- joint transfer teams, co-operative agreement and joint funding;

- organisational and personal conditions like leader responsibility, early involvement
users life cycle times and personal roles like boundary spanning, gate keeping and
champion.

Similar idea’s can be found in organisational learning theory of Robey. In his perspec-
tive IS implementation is an episode of organisational learning with IT. Robey noted
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that IT can capture many organisational routines stored in memory by embedding those
routines within programs and procedures. However IT can become a disabler of learn-
ing. Embedded routines may become difficult to dissemble for re-evaluation and
change.

3.5 Literature IS implementation planning and control system

This research is highlighting structure, methods and tools how to manage implementa-
tion or in other words the way of management. In searching IS implementation man-
agement literature we are especially looking for management systems and interventions
to influence positively the executing process mentioned in 2.2. Generally spoken elabo-
rated change management models, methods and tools can be based on IS project man-

agement theory, organisational change and development theory.
Management models and methods, rooted in project management theory (f.e. Mc Farlan, 1981)

The portfolio approach to IS projectmanagement is based on the idea different projects
requires different planning and control methods and tools. So, before an (IS implemen-
tation) project is started the intended results of the project has to be defined and related
to the required stages and efforts and needed management support for controlling the
project successfully. Mc Farlan suggest a risk analysis before agreeing about the final
project scope, stages, resource and management structure, methods and tools to support

involved people (stakeholders).
Management models and factors rooted in organisational change and development theory (f.e. French

and Bell, 1978)
The organisational development approach in general and the approach of French and

Bell particularly is based on the idea organisational members can collaboratively man-
age the culture of the organisation in such a way that goals and purposes of the organi-
sation are attained at the same time that human values of individuals within the organi-
sation are furthered.

Central issues in these approaches are the stages of Lewin unfreezing, moving, and
freezing. In each stage there will be used so called organisational development or man-
agement interventions defined as structural (managerial) activities designed to bring
about system improvement. French and Bell (1978, p.106) are classifying these inter-
ventions after three dimensions:

- the diagnosed problems f.e. leadership, climate, co-operation communication prob-
lems:

- the focus of attention f.e. individual person and their roles, team and intergroup focus;
- mode of intervention(s) f.e. training, confrontation, problem solving and plan making.

3.6 Literature 1S implementation performance measurement and evalua-
tion system

This research issue contains performance measurement models and methods how to
measure and assess the contribution of the implemented product (business information
system) to organisational effectiveness or in other words the way of evaluating. Gener-
ally spoken elaborated product performance measurement models, methods and tools
can be based on individual user satisfaction theory, IS auditing theory, Quinn and
Rohrbach (1983) construct of organisational effectiveness and stakeholder based score-
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card theory.

Performance models and methods rooted in (individual) user satisfaction theory (f.e De Lone and Mc

Lean,1992)
These impact oriented performance models and methods are based on measurement of

information system success on micro level like system and information quality, user
satisfaction and organisational and individual impact.

Performance models and methods rooted in IS auditing theory (f.e Praat, van and Su-
erink, 1996).

Auditing models and methods -often rooted in the laws of a specific country - is exam-
ining by an (external or internal) auditor the information system for the purpose of
identifying and correcting weaknesses in order to safeguard IS assets, maintain data
integrity and ensure that IS functions are performed efficiently and effectively. Imple-
mented business information systems are subject to substantial risks like their impact on
organisational continuity, costs, (opportunistic) employee behaviour and data security
(violations).

Performance models rooted in eclectic organisational effectiveness theory (Quinn and Rohrbach (1983)

This theory identifies four submodels of organisational effectiveness:

1. internal and flexibility oriented human relation’s model emphasising human qual-
ity like satisfaction and cohesion,;

2. external and flexibility oriented open system model emphasising environmental
quality like customer satisfaction and market growth;

3. internal and control oriented internal process model emphasising process quality
like stability and continuity;

4. external and control oriented rational goal model emphasising financial quality
like efficiency and productivity.

Saaksjarvi (1997) is relating this model to virtual organisations and information systems

Basically the business score card theory (next paragraph) can be considered as an elabo-

ration of this framework.

Performance models and methods rooted in (integrated) stakeholder based business

scorecard theory (f.e Kaplan and Norton, 1996)

This model -on company level- is based on performance measurement from different

stakeholder perspectives. The impact of implementation can be measured after five per-

formance areas.

1. The financial performance area refers to implemented system contribution to finan-
cial quality measured by performance indicators like information systems costs and
cost savings.

2. The commercial performance area refers to implemented system contribution to
commercial quality measured by commercial performance indicator like customer
satisfaction.

3. The socio -organisational performance area refers to system contributions to human
resource quality like cohesion and learning

4. The operational (business) performance area is related with operational performance
indicators like productivity and elapse time of orders.

5. The societal performance area refers to the system contribution to societal quality
measured by performance indicators like sustainability and pollution.
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4.CONCLUSIONS AND DISCUSSION

Based on the literature review of issues some conclusions are given about the proposed
framework. Further, the feasibility of this framework will be illustrated BY a multina-
tional IS implementation. Finally, challenges for IS implementation research are dis-
cussed.

4.1 Improvement proposals framework

In figure 2 we present our improved framework based on findings of literature review.
This figure consists of five building blocks: supply of ERP package and services, de-
mand after ERP packages and services rooted in an identified business domain and their
business needs, change governance setting, an implementation system and organisa-
tional effectiveness of implemented business information system.

IS implementation behaviour

This figure depicts the IS implementation system (behaviour) considered as a transac-
tion usually broken up in a serie of checkpoints at which proposed organisational effec-
tiveness in general and the proposed costs and features specifically of the implemented
business information system are reviewed by the involved stakeholders depending on
the change governance setting.

The complexity of the transaction (IS implementation behaviour) depends on the char-
acteristics of the ERP package supply, the characteristics of the business domain and
their information needs executed and the characteristics of the change governance set-
ting.

Structure implementation system

The implementation system consists of a structured project team executing an imple-
mentation process which is reviewed based on management arrangements like planning
and control and performance measurement and evaluation systems.

Implementation subprocesses

Based on the literature review we distinguish the following subprocesses.

1. information and organisation design oriented modelling subprocess resulting in new
integrated information and organisation forms

2. organisational development oriented subprocess resulting in new organisational be-
haviour by motivating people and knowledge transfer

3. Managerial oriented planning, control and evaluation subprocess resulting in a bal-
ance of exchanged resources between vendor and user.

Implementation stages.

Based on our transaction view the general stages in IS implementation can be summa-
rised in:
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defining the IS implementation project and making the basic choice for buying and not
making the system. In many cases consultants are contracted for support.

determining the requirements and selecting a supplier. This stage is ended by a contract
between the involved stakeholders.

Deploying and delivering the ERP software. During this stage the contract is executed,
monitored and eventually modified.

Diffusing and diagnosing the organisational effectiveness of the implemented business
information system.

Muli perspective oriented view on organisational effectiveness of business information
systems.

Organisational effectiveness of implemented business information systems are evalu-
ated by multi criteria system rooted in the different perspectives of the involved
stakeholders.

Change governance setting
of involved stakeholders

v

. IS Imnlementatinon svstem ..
Charactaristics (organisational)

supply ERP . . . effectiveness
software pack- IS implementation planning, control and implemented

. evaluation - .
ages & services Business infor-

q > mation systems
Projectteam

IS implementation process

*

Characteristics business domain and their informa-
tion needs

Figure 2: Improved IS implementation framework

4.2 Feasibility framework as conceptual research model

The feasibility of this framework as conceptual research model can be illustrated by our
research project IS implementation management of ERP packages in western and non-
western management cultures. It is used as a theoretical foundation of pilot studies after
multinational information systems. The first case is a western software vendor selling an
ERP package to a non-western. The second case is a multinational company imple-
menting a company wide financial standard package in the pacific. Preliminary results
are summarised in the following comments.

1. In our first pilot study is the supply of ERP packages basically grounded in west-
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ern management concepts of resource flow control, while it has to be used in en-
terprises grounded in quite different managerial models, style and systems. These
discrepancies are complicating the transaction and are requiring special attention
for the change governance setting.

2. In the both case studies are not used explicit multi viewed performance measure-
ment and evaluation systems. The evaluation is limited to process criteria like cost
(with no relation to the value) and elapse time.

3. In general, non-western change governance settings are quite different from west-
ern settings. These differences are rooted not only in culture difference but in in-
stitutional law difference too.

4.3 Challenges for IS implementation research

The phenomenon of IS implementation is explored by study and framing the literature.
The conclusions are preliminary and should be evaluated in discussion with academic
researchers. Some interesting subjects for discussion are suggested.

1. From functional management to integrated supply chain management?

Matching supply and demand of ERP software is a challenge for research in bridging
the functional knowledge gap between marketing, production and logistics, finance and
human resource This challenge is rooted in the trend that supplied ERP software pack-
ages are creating new opportunities for more integrated business information systems
based on new resource flow control concepts like integrated supply chain management.
This research has to break through barriers between functional oriented control knowl-
edge structures in management studies. Business information science can play an im-
portant role by developing more integrated forms of management knowledge by ana-
lysing information behaviour patterns

2. From fragmented, functional to integrated multiview approaches of implementation?
We already mentioned the different subprocesses in implementation.

A success factor in IS implementation is better understanding of involved stakeholders
in these subprocesses like vendors and IT specialists (of the supply side) and the man-
agers and users (demand side) by sharing technical and business knowledge. Therefore
IS implementation is asking for more integrated implementation models as communica-
tions devices, integrating activities in the field of IS development, reengineering organi-
sations and transforming organisational behaviour.

3. Research after best practices in IS implementation needs more elaborated
evaluation models?

Implementation management, in general, plays a key role in improving the practice of
IS implementation. However research after best management practices is narrowly re-
lated with more elaborated performance measurement and evaluation models and meth-
ods. We suggest to introduce more elaborated and comprehensive evaluating systems,
which can provide criteria for selecting best practices
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Abstract

The electronic economy brings a high degree of change, increasing knowledge
intensity and new forms of IT-supported value creation for businesses. As busi-
ness researchers, we need to explore new research methodologies that can not
only be effective in this new and complex environment, but also take advantage
of information technology such as interactive knowledge repositories, collabora-
tive networks and software tools. This research paper describes an innovative
methodology proposed in the context of a research project that examines rap-
idly evolving phenomena that are likely to engage enterprises in the electronic
economy.

The proposed methodology is in context of a research project that seeks to

better understand the impact of the greater unification of Europe in general, and
the emergence of the euro currency in particular on the integration of supply
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chain management and electronic commerce. The context of the study is the
global Information Technology (IT) industry and its supply chain/electronic
commerce practices with a specific focus on Europe. This study uses as a
springboard a research effort related to the RosettaNet consortium
(www.rosettanet.org) which is a global effort to introduce common electronic
business interfaces and electronic commerce business standards to the global
IT industry supply chain.

We propose a holistic methodology that is suited to the complex nature of the
impact of European unification on the IT supply chain. The methodology com-
bines business process modeling, community of practice building, scenario
building and survey-based approaches. We discuss the activities that need to
be conducted as part of the suggested methodology. The proposed project has
four phases with research questions to be answered and deliverables that have
practical managerial relevance.

We provide a critical examination of the proposed holistic research methodology
and conclude with an agenda for the research community at large to explore the
potential of new methodologies to study rapidly evolving phenomena.

This paper is organized in three parts. In the first part we present the project
context for which the proposed methodology has been developed. In the sec-
ond part we present the methodology and its component parts. In the last sec-
tion we critically examine the proposed methodology and conclude with an
agenda for researchers intending to use similar methodologies.

1. Project Context for the Methodology
a. Research Objectives

This project seeks to advance our understanding of the international manage-
ment of supply chains in the business environment of the electronic economy.
The electronic economy brings with it rapid change, technological ubiquity, and
an unprecedented growth in electronic commerce at the global level. We are
especially interested in helping to find ways of improving supply chain effective-
ness under conditions of global electronic commerce and structural change. We
select as one of our foci the on-going economic unification of Europe and the
introduction of the euro in January 1999 that is predicted to result in structural
reconfiguration of global supply chains that have substantial components in
European countries. We choose as our research context the information tech-
nology (IT) industry which is an industry that is highly dynamic, has complex
products, a complex global supply chain, and is an early adopter of electronic
commerce.

We seek to answer the following 3 research questions.
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RQ1: What are the key organizational dimensions of how the economic unifica-
tion of Europe will affect the structure of core business processes in supply
chains that adopt electronic commerce? What is the impact on process cycle
times and key supply chain metrics?

RQ2: What are the key organizational dimensions of how the adoption of elec-
tronic commerce standards will affect the structure of core business processes
in European supply chains? What is the impact on process cycle times and key
supply chain metrics?

RQ3: What capabilities must organizations focus in order to capture the oppor-
tunities offered by European unification and electronic commerce standards in
order to improve the effectiveness of their supply chain?

b. Background & Supporting Research

The context for the proposed study is the global IT-industry supply chain. We
have been working on a research project to examine the impact of common
business interfaces on this supply chain. The proposed study aims to extend
this line of research and further examine how the IT industry supply chain will
be impacted by the economic unification of Europe.

The basic issue of coordination across the supply chain is made more complex
in international contexts when partners in the supply chain may be based in
different geographies. International trade has always been complicated due to
differences in culture, language and distance. But when we move from pure
transactional relationships to deeper partnerships involving knowledge sharing
characterized by ambiguity and uncertainty - the effectiveness of the supply
chain may be greatly impacted by its situation in a cross-national context.
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Figure 1 shows a simplified picture of the IT supply chain. There are four pri-
mary tiers in the chain along with supporting partners who organize the infor-
mation, financial and physical product flows. Consider, for example, the laser
printer product manufactured by a company such as Hewlett Packard for sale in
the Australian market. On one hand it would involve HP's suppliers such as
Canon based in Japan which supplies the core component. On the distribution
side it might involve a tiered model with HP consigning product to a large dis-
tributor in Australia such as Tech Pacific which in turn supplies a corporate end-
user. There are a number of ways to gauge the effectiveness of the chain. It
may be based on metrics gathered at the interface between each tier or at an
overall level.

In the following sections we briefly outline our earlier research that is the foun-
dation for the proposed study. We then discuss the potential impacts of the in-
troduction of the Euro on the IT supply chain. In the last section we discuss
some of our work on virtual communities that we will adopt as part of our meth-
odology for this project.

Supporting Study: RosettaNet Business Research

Growth of electronic commerce is fundamentally changing the ways in which
supply chain processes are conducted. The changes are not just in the ways
products and services are bought and sold, but also in the fact that knowledge
around these transactions is gaining more importance than the transactions
themselves. Individual organizations no longer have the sole possession of
knowledge resources that need to be brought to bear upon complex problems
and new opportunities. In order to rapidly respond to customers’ needs for new
and customized products and services, companies along a supply chain are
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moving from arm’s-length relationship towards value adding partnerships.
These changes hold a tremendous potential for the companies in the supply
chain, enabling them to strengthen existing relationships with customers, iden-
tify and exploit new opportunities, and reduce operational inefficiencies.

Unfortunately, supply chains in various industries are not capitalizing on these
opportunities as well as they can. They currently operate as a series of "smoke-
stacks," with manufacturers, distributors, resellers, and end-users operating
efficiently within their own boundaries. But when it comes to coordinating activi-
ties and sharing information and knowledge with other organizations, they are
lacking. The negative impacts tend to get amplified in the today's business envi-
ronment of rapidly changing customer requirements, deflationary pricing and
strong interdependence between organizations to design, produce, and deliver
products and services. Misalignments impede organizations from availing new
opportunities in the digital economy.

In order to reduce misalignments and increase their share of opportunities, the
leading companies in the Information Technology (IT) industry supply chain
have decided to work together. They have formed an organization called Ro-
settaNet”, to design, adopt, promote, and facilitate the deployment of open
common electronic business interfaces that will allow IT supply-chain members
to do business and collaborate with each other without any impedance.

As a part of our research project for RosettaNet, executives from different com-
panies were interviewed to develop a preliminary understanding of organiza-
tional capabilities that would lead to reduction of misalignments and increase in
opportunities [Figure 2]. Three key capabilities that will be enhanced by Roset-
taNet efforts were identified: knowledge sharing and creation capability (col-
laborative knowledge creation and sharing in the supply chain), plug-and-play
capabilities (flexibility in dynamic partnering and changing products), and coor-
dination capabilities (coordination and information flows between supply and
demand sides).

Two doctoral dissertations being pursued by the co-investigators will address
these key capabilities. One examines the factors that enable knowledge crea-
tion and sharing capabilities and the other explores the enablers of plug-and-
play capabilities. Knowledge sharing and creation capabilities are hypothesized
to be dependent on inter-organizational social and information systems infra-
structure. Plug-and-play capabilities are enabled by appropriate information flow
features such as common business interfaces and information technology sup-
port to help support coordination. Both the studies seek to integrate the re-

"RosettaNet (www.rosettanet.org) is comprised of 28 board members (manufacturing,
wholesale distribution, retail, shipping, financing, and end-user companies): Micro-
soft, Netscape, Oracle, Cisco, SAP, Hewlett-Packard, Intel, Toshiba, ABB, American
Express, CHS, Systems, CompUSA, Compaqg, Computacenter, Computer 2000,
Deutsche Financial Services, EDS, Federal Express, GE Information Services, GSA,
Company, IBM, Ingram Micro, Insight, Microage, PC Order, Tech Data, Tech Pacific,
and United Parcel Service.
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search streams of supply chain management and electronic commerce through
a knowledge-based view. In doing so they extend the two streams from their
current operational/transaction perspective to more of a strategic/configurational
one.

SUPPLY CHAIN
MISALIGNMENTS

ROSETTANET
ELCE%“@('SH@ — PLUG-and-PLAY
BUSINESS CAPABILITIES
INTERFACES

COORDINATION
CAPABILITIES INCREASE IN
SUPPLY CHAIN
OPPORTUNITIES

Figure 2: Impact of Key Capabilities on IT Supply-Chain

Euro's potential impact on the IT Supply Chain

The European Monetary Union (EMU) Currency called the Euro will be phased
in over three years beginning the first day of 1999 when participating countries
start using it for non-cash transactions. Under the EMU timetable, euro coins
and bank notes will go into circulation on Jan 1, 2002. Six months later, the
euro will replace the national currencies of the participating countries and be-
come their only valid currency. The planned change will affect not only manag-
ers working for European companies but all other companies that have Euro-
pean units or partners. Yet many companies have delayed assessing the im-
pact of the financial integration that the euro entails. The EMU area will be the
world's second-largest economy consisting of 288 million people and a gross
domestic product of nearly 20% of the global total.

The introduction of the euro makes it possible for European companies to pur-
sue restructuring. With currency risks gone the whole of Europe becomes a uni-
fied market. However operational reengineering is still required - production
sites, supplier networking and warehousing need to be realigned. As an exam-
ple, Michelin is closing down 90% of its distribution centers relying on 20 in-
stead of 200. Daimler will reorganize sales and service as well as finance and
leasing into bigger regional operations. In light of these opportunities, the IT in-
dustry supply chain needs to rethink its strategy and operations. Some of the
potential impacts on the IT industry supply chain and issues that need to be in-
vestigated are:
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* Businesses and individual consumers are expected to find it easier to buy
and sell products and services across European borders. How is this going
to affect distribution in the IT industry. Will a wave of mega-mergers create
powerful pan-European companies? How will it affect the costs of doing
business and how will it shape competition?

» The EMU is expected to lead to the closing of small shops and the expan-
sion of discount stores. How can the IT industry reorganize distribution to re-

flect these changes?

* It has been predicted that local character will diminish as consolidation and
entry of foreign rivals is accelerated. How will services provided by the in-
dustry be affected by these changes?

2. The Proposed Holistic Methodology

BUSINESS PROCESS MODELING
BUILDING COMMUNITY OF PRACTICE

.N SCENARIO BUILDING

SURVEY

METHODOLOGY

The impact of European unification on global value chains is likely to be quite complex
and a single research technique is unlikely to capture all the dimensions of this phe-
nomenon. To understand it comprehensively there is a need to capture expertise
from a number of different sources and bring it to bear on the problem. Conventional
business research relying on a single methodology may be overly focused to apply in
this context. For instance, a survey could fail to yield insights without considerable
exploration while a case study could fail to yield quantitative results required by prac-
titioners. In order to resolve these issues we propose a holistic methodology that is
particularly suited to the problem at hand. The components of this methodology yield
complementary insights and can be used in conjunction. The table shows the specific
application of each component and the next section provides further details on the
activities involved in each of them.

Component Methodology Application
Business Process Modeling Provides context and focus on business
activities
Building Community of Prac- | Leverage community expertise
tice
Scenario Building Guide coherent vision of future
Survey Model Validation
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Business Process Modeling

It would involve modeling of selected processes that span the IT supply chain
and also cross European borders. A small sample of companies from different
countries will be involved in the data collection. We have already had significant
contacts with distributors and resellers in England and Germany as well as
players in other tiers of the supply chain in North America, Asia, Australia and
Latin America. A typical process model might involve component manufacturers
in Asia, manufacturer in the US and distribution in Europe. As an example, the
introduction of new products into the channel could be the process being mod-
eled since it involves a substantial amount of reconfiguration and is knowledge
intensive. This would help establish a baseline process to help generate a
common understanding in the community of practice. The views of process ex-
perts would be elicited using this model as a stimulus. A process mapping soft-
ware tool would be used to aid the modeling.

Building Virtual Communities of Practice

The subject of this study - the IT industry supply chain - encompasses a wide
range of companies spread across different parts of the world. For example, a
US manufacturer may source components from Asia, assemble the product in
South America and then sell them in Europe. It would be very difficult for us to
gain insights into the impact of the euro for the different constituents of the
chain because of the time and cost involved in interviewing each of them. The
approach we propose to use is based on the creation of a virtual community
with the participation of managers from companies performing different roles in
the industry.

"Virtual communities" are communities formed through computer mediated
communications. They can be defined as "incontrovertibly social spaces in
which people still meet face-to-face, but under new definitions of both 'meet'’
and 'face'. Virtual communities are passage points for collections of common
beliefs and practices that united people who were physically separated. We
have been involved in an ongoing research effort that involved the creation of a
virtual community around a community of interest to generate knowledge and
insights. We propose to utilize some of the learning from that effort in creating a
virtual community of IT industry managers. Some of these learnings relate to
the focus on a shared context and commonality of user needs, retention of ar-
chives, multiple modes of interaction and stimulation of ideas.

We would build an Internet web-site that would focus on building a critical mass
of content and community participation around a set of research issues. The
educational content on the site would pertain to models and frameworks on
electronic value chains, and links to relevant material on other sites. The inter-
active features on the site would include a bulletin board for asynchronous dis-
cussions and a chat room for synchronous interaction. Managers from the IT
industry would be able to set up problem issues for discussion. The site would
also allow for online opinion polls and informal surveys.
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Critical areas and research questions will be categorized and separated into
sections. Features of the web-site will be designed drawing on kernel theories
from the areas of virtual communities and IT-enabled cooperative work. Such
features might include a critical area "drop-box" where practitioners may leave
issues that they are experiencing in this area and which they feel need to be
researched. Dual interfaces may be devised for academics and managers that
enhance shared knowledge creation around research issues, or alternatively,
electronic "wrappers" could be designed that package research issues differ-
ently for the two groups.

Scenario Building

The expertise of the community of practice would be used to augment the
baseline process model by generating scenarios that reflect the impact of Euro-
pean unification and electronic commerce with common business interfaces. An
impact analysis will be conducted by simulating activity flows and analysis of
time, costs and other relevant metrics. The scenario building approach is espe-
cially suited to the analysis of complex systems under conditions of uncertainty.

The scenarios would be built around various "to be" segments of the new prod-
uct introduction process in the supply chain. These would be captured in mod-
ules that would be in the form of partner interface processes that would include
both process and information exchange.

Survey

We would build and test hypotheses related to the impact of European unifica-
tion and standards-enabled electronic commerce on the IT supply chain. We will
first conduct exploratory interviews with companies in 4 European countries and
analysis of data gathered in the earlier phases. The results would be incorpo-
rated into an instrument that could be administered to a large sample of man-
agers in the IT industry. The responses would be statistically analyzed to arrive
at generalized implications for managers, and to derive theoretical insights for
knowledge management and value network reconfiguration. We would package
the insights derived from the research into an impact assessment tool that
would enable managers in the IT supply chain assess the impact of European
unification and standards-enabled electronic commerce on their supply chain as
well as their organization. The tool would detail the impact in terms of metrics
capturing the performance and opportunities of the supply chain. It would also
enable managers to proactively prepare for managing these impacts in the most
effective manner.
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The methodology and outcomes of the four phases of the study are summarized in

table 1.

Phase

Methodology

Outcomes

Euro-Impact Business Proc-
ess Modeling (Jan — Mar
1999)

Business process models based on
intensive structured interviews & sce-
nario analysis. Use of simulation &
process mapping software tools

Detailed software-based
process models and as-
sociated metrics

Euro-Impact Web Commu-
nity Data Collection (Mar —
Jun 1999)

Community of practice inviting partici-
pation from managers in the IT indus-
try supply chain; Analysis of discus-
sions

Web-site with associated
content & discussions;
usage statistics

Survey of Europe-based
Companies (Jul — Nov
1999)

Structured questionnaire to selected
organizations; Statistical testing of
variance model

Results of hypotheses
testing; Quantification of
supply chain performance
in terms of overall metrics
under alternate scenarios

Development of Impact/
Readiness Assessment Tool

for e-commerce (Dec -

Analysis of survey results

Framework and checklist
instrument for company
self-assessment

Mar 2000)

Table 1. Phase of study

Phase 1: Euro-Impact Business Process Modeling (Jan — Mar 1999)

This phase examines the impact of a unified Europe on supply chain business processes
in the IT industry in terms of procedural changes (currency/tariffs/pricing) and structural
changes (consolidation & mergers, deregulation) and various scenarios for the adoption
of electronic commerce. Process modeling software is used as well as "what-if" analysis.

Phase 2: Euro-Impact Web Community Data Collection (Mar — Jun 1999)
This phase involves the creation of a global community of practice to collect
managerial insights on the impact of a unified Europe and adoption of electronic
commerce. This is accomplished by building an Internet web-site with interac-
tive chat features for practicing managers that focuses on those issues.

Phase 3: Survey of European-based Companies to Assess Euro-Impact on
electronic commerce and supply chain performance in IT industry (Jul —
Nov 1999)

Through the insights gained from phase 2, this phase involves the design of a
detailed survey instrument that will be administered to IT-industry companies in
Europe, and the collection and analysis of data. It will be preceded by explora-
tory interviews in 4 European countries (France, Germany, Holland and UK).

Phase 4: Development of Impact/Readiness Assessment Tool for e-
commerce (Dec — Mar 2000).

This phase collects the insights gathered during the research process and synthesizes a check-
list that can be used by managers to assess their organization's readiness to take advantage of
the combination of the euro and electronic commerce for the most effective performance of their
supply chain.
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3. Business Research in the Electronic Economy

Challenges for Enterprises

Enterprises grapple with a number of challenges as they adapt to the demanding re-
quirements of the electronic economy. The electronic economy brings with it new forms
of IT-enabled intermediation, virtual supply chains, rapidly changing electronic com-
merce technologies, increasing knowledge intensity, and unprecedented sensitivity for
time-to-market by customers (El Sawy et. al., 1998). Conventional business logic and
traditional strategic approaches for value creation are becoming increasingly challenged
due to a number of factors that include time compression, strategic discontinuities, blur-
ring industry and organizational boundaries, increasing returns to scale, and IT-Intensive
strategic options. These factors challenge the concepts and assumptions for value crea-
tion in enterprises. Enterprises in the electronic economy compete in an IT-intensive,
time-compressed, discontinuous, knowledge-intensive environment in which they are
inextricably linked to the value creation processes of their customers and suppliers.

For business researchers, these challenges imply an imperative for the examination of
research practices that can increase the pace and look-ahead capability of our research
in order to serve the practitioner community. Not only do we need to understand what
has happened but also to understand a phenomenon as it unfolds and to guide practice
and help shape the use of enterprise options (El Sawy et. al., 1997). In doing all this we
must still build a cumulative research tradition that is rooted in theory and informs and
explains practice.

Opportunities

We identify a number of opportunities that are available to researchers that
would allow some of the challenges posed by the electronic economy to be ad-
dressed:

a. Shared Knowledge Creation in Communities of Practice

Internet-era information technologies allow the infrastructure for communities of
practice to be put in place to support knowledge sharing between researchers,
industry experts and practitioners. This avenue offers a promising mode of re-
search.

A community of practice is a group of people, who are informally bound to one
another by exposure to a common class of problem. Shared knowledge crea-
tion in organizations can best be understood through a perspective of commu-
nities of practice. According to Brown and Duguid (1991), communities of prac-
tice are the context in which work takes place. Based on the theory of situated
learning proposed by Lave and Wenger (1991), practices and knowledge are
situated in a context. Trying to abstract that knowledge to apply it in a different
context will very likely not work. "A community of practice is an intrinsic condi-
tion for the existence of knowledge, not least because it provides the interpre-
tive support necessary for making sense of its heritage." (Lave and Wenger
1991, page 98).
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An organization can be seen to consist of numerous often overlapping, but
rarely formally recognized communities of practice - an informal structure that
exists in parallel with more formal forms of organization. Such communities
though essential for creating and sharing of knowledge within the organization,
cannot be contrived and brought into existence at the dictum of the manage-
ment. These are emergent structures that evolve over time when people flock
together driven by the need for content and relationships. They are confluence
of the tacit and explicit knowledge of the collective brought about through so-
cialization. These communities can and do transcend the traditional structure
and boundaries of a company to include customers and suppliers.

Since these communities cannot be created, at best information technology that
enables them can be put in place. Such information technology should move
beyond mere information processing and be the connector of knowledge
sources and users who can come together to develop shared practices. It
should be designed by recognizing that individuals are conversation makers
and sense makers who work in groups. The technology should not impose too
much structure on the work environment as informal communications is a major
source of knowledge creation. At the same time the knowledge created in these
informal meetings should be documented for future reuse or else they would
only have transient utility.

Increasingly knowledge contributors and users whether they are inside the
company (e.g. field sales representatives, consultants) or outside (e.g. other
firms or customers) are distributed in space and time. Thus the ubiquitous Inter-
net technologies are increasingly being relied upon to enable these individuals
to come together to exchange knowledge through communities of practice in

Information —
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Roles Dynamics
Selection
‘ / Goals/Motivatio
Formal/Emergent / ——
e \ Evolution

Organizing / \ Information
Rules Flows

\e

_ Knowledge
Information creation
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the virtual world - the digital water coolers and bulletin boards.

Figure 3. Facets of Virtual Communities



There are several paradoxical factors that arise in the design of a virtual com-
munity. In our ongoing research in which we have created and maintained a
virtual community for over three years, we have observed the trade-off between
level of participation and signal-to-noise ratio. Further we have found that there
is a clear need to match user needs with the community interface design. User
needs such as affiliation, uncertainty reduction, experiential flow, interactivity,
perceived control and conflict reduction need to be taken into account to facili-
tate participation for knowledge creation.

b. Process-based Analysis

Process-based analysis has emerged as an important perspective based on the
view that quantum improvements can be achieved by primarily rethinking and
redesigning the way business processes are carried out (El Sawy, 1998). A va-
riety of software tools are now available to model, simulate and analyze busi-
ness processes. Figure 4 shows a fragment of such a model.

Catalog Reseller Order Process Order Order Request Order product Product Order Vendor Product Warehouse Ship Goods Product
Shipment

@ - ) )} e

i
Report Request Product Marketing Paper Form Purchasing E\sc\rgg\;nordsr Ship product Goods

Warehousing Warehousing

Shipping Form Sales data

Paper Form Electronic Form

Figure 4. Business Process Fragment

The advantage of the process perspective is that it allows a focus on micro-
activities in organization where actual work gets done and allows practitioners
and researchers form a common mental map of the way work is carried out.
Process maps are particularly useful for supplementing information flow and
knowledge sharing models. They also lead to a change in the mindset of man-
agers - moving them beyond the functional mindset. Process hierarchies can
also be used to appropriately manage detail and complexity in representations.
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c. Change of lenses - The Inter-organizational Perspective

Enterprises need the ability to integrate, build, and reconfigure internal and ex-
ternal competencies to address rapidly changing environments to achieve new
and innovative forms of competitive advantage. They have used various forms
of inter-organizational relationships to maintain competitiveness in this situation.
In a number of industries, networks rather than firms have become the organiz-
ing level at which firms compete with each other (Gomes-Casseres, 1995). The
economy is becoming increasingly specialized and characterized by interde-
pendence between firms. Goods and services are increasingly being unbundled
or broken into smaller and more specialized components. New maps of compe-
tition are being drawn up as organizations forge alliances or forms of configura-
tions to organize the value adding processes (Normann & Ramirez, 1993).

It is therefore apparent, that business researchers should use an inter-
organizational perspective to analyze issues that are likely to be affected by
inter-firm linkages. Frequently a company's supply-chain links will determine its
own process efficiencies. Both, the community of practice model and process
analysis perspectives are conducive to being adapted for a supply-chain per-
spective.

d. Future Orientation - Scenario Analysis

A scenario-analysis approach is traditionally meant to provide decision-makers
with insight into future possibilities. Based on relevant parameter outcomes a
series of alternative or contingent scenarios may be identified with a probability
of occurrence. It allows managers to deal with future uncertainty in a systematic
and rational manner explicitly accounting for uncertainty. By incorporating sce-
nario-analysis as part of the methodology, we aim to tap at the individual
knowledge maps of industry experts and managers, reconcile differences and
lead to a generation of collective insights.

Methodology Issues

We critically examine the proposed holistic methodology in relation to alterna-
tive conventional research approaches. Table 2 presents the strengths and
weaknesses of this approach.
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Distinguishing Fea-
ture of Holistic Meth-
odology

Strengths

Weaknesses

Multiple methodolo-
gies

Complementary analy-
sis allows strength of
each approach to be
utilized

Cross-validate, trian-
gulate results

* May not be appropriate
to combine methodolo-
gies that do not mesh

 Demands on researcher
time, need for multi-
faceted expertise

Closely linked to
context and research
issues

Allows the mode of re-
search to be custom-
ized for the specific
context

basis for general class
of mix-and-match ap-
proaches

* Needs very careful ap-
plication and sensitivity
to context

Community of Prac-
tice building

Bases research in
context

links practitioners, re-
searchers and industry
experts

foundation for long-term
collaboration

* May be an overkill for
issues with limited com-
plexity

* Need to sustain and
nurture community

* Infrastructure needs

* may not be efficient in
the short-term

Inter-organizational
perspective

Relevant when busi-
ness issues or factors
are linked across orga-
nizational boundaries
Important for systemic
improvements

* may not be relevant for
intra-organizational is-
sues

* lack of inter-
organizational frame-
works and lag of theory
development

* May be difficult to moti-
vate collaboration be-
tween adver-
sary/narrow-minded or-
ganizations

Process-level analy-
sis

Allows for a common
mental map of organi-
zation

well-suited to micro-
analysis

* Needs to be coupled
with non-process fac-
tors such as organiza-
tional capabilities

Table 2. Strengths and Weaknesses of Holistic Methodology

Agenda for Business Researchers
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* There is a clear need to design an information infrastructure and an intel-
lectual infrastructure to enhance shared knowledge creation and collabora-
tion among practitioners and academics. This may involve a common infra-
structure that provides dual interfaces and functionality that translates be-
tween both worlds. The research community would need to decide on the
means for sharing and synthesizing knowledge, interaction norms and rules
of governance and recognition. There are a number of on-going efforts that
are focused on the creation of shared electronic spaces for research com-
munities (for example - El Sawy, et al. 1997) which could be used by the re-
search community.

» The efficacy of holistic research methods in addressing research needs in
the electronic economy needs to be evaluated. Further, experiences with the
use of such methodologies need to be shared with the community to inform
further research. We foresee a number of important issues that need to be
considered in the use of such methodologies:

* What are the contingencies to be considered when choosing the compo-
nent methodologies in a holistic methodology?

« How do we best reconcile and present the results from the different
methodologies as a coherent whole?

* How should the research process be organized to achieve efficiencies in
data collection and also to remain cognizant of dependencies in method-
ology phases?

* There is also a need to assess the implication of these proposed research
methodologies on the traditional means of storing, archiving and sharing re-
search knowledge. For instance, if we are to envisage process models and
electronic discussion threads as valid embodiment of knowledge and dis-
course, how do we restructure our journals to reflect this.

Hopefully the research study that forms the background for the methodology we
have proposed will provide insights to other researchers for using the potential
of virtual communities for data collection. Such a methodology will help over-
come the geographical barriers inherently troublesome to a global study,
thereby providing a wider perspective to researchers. The new methodology will
not only further options available to researchers to study rapidly evolving phe-
nomena, it will also allow for research to be more relevant to the practitioners.
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ABSTRACT

It is the intent of this paper to discuss a philosophy of Information Technology and
Systems (IT & S) as tools and the impact of this philosophy on the Global Technical
Transfer (GTT) process of IT & S.

If we view IT & S in terms of tool creation and use (both technically and socially)
within a particular cultural context we find that certain values and skill sets are as-
sumed in the design and use of these tools. These values and skill sets may not be in
evidence across all cultures, thus, making the effective use of IT & S, in a global sense ,
a more difficult and complex (if not impossible) undertaking. A proposed model of tool
creation within a context is explained and used to elucidate the Philosophy of IT & S as
Tools and what this means to the IT & S discipline.

This paper then goes on to explain the ramifications of IT & S as tools on the GTT
process and proposes a skill audit approach to determining what IT & S may be appro-
priate for a particular culture. This will contribute to our understanding of GTT by
identifying those skills associated with the successful creation, implementation and use
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of IT & S, and whether it is possible (or practical) to educate and skill global recipients
of IT & S under all circumstances.

KEYWORDS: Information Technology, Information Systems, Tools, Philosophy,
Technical Transfer, Globalisation

1. INTRODUCTION

Robinson [1988] broadly defines technology as being licensed or documented artifacts

(e.g. equipment, software and conceptual models) and the skills and ability to success-

fully use them. Resman & Zhao [1991] describe the process of technology transfer as

the shift or movement of these ““ tools, techniques, procedures and/or the legal titles” to
accomplish a human purpose.

The tool, which is shaped by the culture, is invariably used withithétabove defini-
tions reflect those generally used by the research community in the area of technology
transfer (TT) and are loaded with such terms as “artifacts”, “technology” and “tools”.
Lien [1994] discusses the context of technological development and its transfer by stat-
ing that

“...the client as the receiver of the technology, must create the context (technology,
transfer, context, talent, modification, management, resource and contribution) and ver-
ify its capacity to receive and apply the technology and information in the new envi-
ronment”.

In making this statement he highlights he need for value or cultural compatibility be-
tween the creator and the recipient of the technology in order for the technology to be
transferred and utilised successfully. There needs to be a certain level of cultural homo-
geneity between cultures, in order for the tools and artifacts of one culture to be suc-
cessfully utilised within another. If we accept that IT & S fall into a general category of
tools and artifacts and we want to understand how IT & S are created and utilised suc-
cessfully, then we should also understand the process and role of tool creation and use
within various cultures in relation to the IT discipline/paradigm.

Young [1971] in his Introduction to the Study of Man defines tools in the following

way:

* Tool-making assumes skills and ways of life that are transmitted by interpersonal
communication and tradition rather than genetics - storytelling, group behaviour,
social activities and a sense of historical perspective all contribute to the types of
skills that are considered “worthwhile” and are therefore developed;

* Tool-making involves foresight as to the use of the tool - the process of creating the
tool involves a knowledge as to the desired outcome of the use of the tool, so here
creativity plays a vital role in the process;
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* Tools are made by a technique that is learned from others and involves symbolic
communication (language) - giving meaning to, representing and describing physi-
cal and conceptual tools. This symbolic communication may have various subtleties
that an outsider may view as ‘alien’ and never completely understand, making total
understanding of the tool and its functions and associated skills virtually impossible;

» Tools are made according to an evolutionary convention (gradual) - software and
hardware tools are excellent examples of incremental tool building and

* Tools are made and used in a cultural context - each organisational or national cul-
ture has certain attributes which make it different from others.

Tool-making is not only technical in nature but is bound by cultural values and an un-
derstanding of how the tool has been created for use in an acceptable manner. This un-
derstanding reflects a certain level and mixture of skills and Ayres [1978] in discussing
his ideas on the theory of economic progress of civilisation states that the

“....absolute mutual contingency of skills and tools is of supreme importance for an
understanding of technology as a function of human behaviour”.

Skills and technology are bound together as technology is created and used as a result of
an assumed skill set which is heavily influenced by core assumptions and values (cul-
ture). Johnson [1997] discusses the four types of value meanings imbedded in technol-
ogy. These are the: moral/metaphysical (past intended use of the technology), support
(present intended use of the technology), material (in-built characteristics which influ-
ence the use of the technology) and expressive values (motivation for use of the tech-
nology), all of which contribute to the assumed skill sets required to utilise the technol-

ogy.
2. TOOL CREATION IN CONTEXT

This relationship between skills and tools is, therefore, critical to our understanding of
successful tool creation and use within a given culture and from one culture to another
(be it an organisation or nation). Culture not only influences the creation of a tool but in
doing so ensures that certain cultural assumptions become in built within the tool, thus,
requiring that the recipient of the tool, in a situation of technical transfer, has those as-
sumptions as a basis for their value systems or at the very least a deep understanding of
the cultural assumptions underpinning the tool.

Technologies (tools) are, therefore, created and used within a cultural context. This can
be an organisational or industry culture such as a retail banking, manufacturing or in-
surance or a national culture. In reviewing the history of homo sapiens we find an un-
broken trail of tools such as axes, guns, trains, adding machines, photocopiers, comput-
ers, guns. Each tool leads to the formulation and production of the next. Benjamin
Franklin wrote “Man is a tool making animal”(from J Bronowski [1976]) and there is an
overwhelming body of evidence which supports this statement (Oakley [1975]). The
presence of a tool-maker suggests the existence of a tool-user. The archaeological evi-
dence of a communicated tradition of tool manufacture and use, suggests a cohesive
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body of skills researched and created (equivalent of a modern-day scholar) and inherited
by subsequent generations.

Techniques and tools are created from a common understanding or cultural context.
They become an expression of the generally held underlying assumptions of that culture
Schein [1984]. The cultural context underpinning tool creation and use is created and
evolves over time. The assumptions which in turn underpin cultural context are deep-
seated, taken-for-granted, invisible and preconscious and are patterned into what Schein
[1984] terms cultural “paradigms”. These cultural paradigms in turn produce values
which influence the ways in which tools are created and used.

The culture which shapes a tool reveals its assumptions and hence its paradigm, by the

artifacts it leaves. Cultural paradigms can be expressed in a number of ways. Research
conducted by Kluckhorn and Strodtbeck [1976] and Hofstede [1980], [1998] are typical
examples of the different assumptions and values on which various cultures are based.
Schein [1984] expresses the assumptions of cultural paradigms as the: organisation's
relationship to its environment; nature of reality and truth; nature of human nature; na-
ture of human activity and the nature of human relationships. These assumptions repre-
sent the philosophical position of a particular culture and Schein [1984] uses the exam-
ple of the differences in values between some Eastern and Western cultures as an exam-
ple:

Western cultures:

» are oriented towards mastery of nature,

» are based on individualistic competitive relationships,

 are future-oriented, linear, monochronic concept of time,

* view space and resources as infinite,

» assume that human nature is neutral and ultimately perfectible and,
» base reality or ultimate truth on science and pragmatism.

Eastern cultures:

» are passively oriented towards nature,

» seek to harmonise with nature and with each other,

» view the group as more important than the individual,

* are present or past oriented,

» see time as polychronic and cyclical,

* view space and resources as very limited,

* assume that nature is bad but improveable and,

» see reality as based more on revealed truth than on empirical experimentation.

Hofstede [1998] also defines national cultures by the following dimensional values:
» large vs small power distances

» strong vs weak uncertainty avoidance

* individualism vs collectivism

* masculinity vs femininity

* long vs short term orientation
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Given, that the above examples indicate distinctly different philosophical positions in
these particular extremes of culture, then the skills required to design, make, understand
and use tools, would also be significantly different from one type of culture to another.

Does this mean that tools created within one culture are inappropriate for use in another
? Headrick [1981] describes how different technologies assisted the spread of European
imperialism by domination and conquest rather than any true transfer process e.g.
steamboats, guns, railroads. Can the same be said for IT & S ? Are these tools the
product of a certain cultural paradigm ? Do the recipients of such tools have to either
drastically alter the technology to suit the values and assumptions of their culture or can
the tools be effectively altered to suit the recipient’s skills and value systems ? If
viewing Headrick’s research we might reach the conclusion that in fact some tools are
inappropriate for transfer. If we view more positive examples of technology transfer
such as various medical and communications tools and techniques our opinions might
be moderated. Johnson [1997] discusses the idea that all technology has intractable and
flexible properties. The intractable properties of technology are those which assume
skills and technology use that require certain patterns social relationships and organisa-
tion. More flexible technology properties are compatible with more diverse patterns of
social behaviour. Technology which is more flexible in nature, however, may also result
in misuse or unintended use of that technology. Ultimately, our ‘view of the world’ or
cultural paradigm affects our perception on such matters. The idea that ‘our technology
is superior’ may be the dominant theme in our research and perception.

3. INFORMATION SYSTEMS TECHNOLOGY - “The Tool Reflects the Disci-
pline”

It is generally accepted that IT & S researchers and practitioners regard themselves as
part of a legitimate emerging discipline (Galliers [1994]). What then, is the implication
of the values and context that are built in to tool creation and what of the assumed skills
required for the successful use of such technology ? How does this influence our per-
ception of the IT & S discipline ? Is it the manifestation of these IT & S tools that re-
flect our discipline ?

If we view the creation of IT & S through Khun’s [1970] approach to defining a disci-
pline we see that the underlying structure of a discipline arises from a set of assump-
tions generally accepted by practitioners, teachers and disciplinary constituents. This
set of generally held underlying assumptions within the discipline is called a paradigm
which as Kuhn [1970] says may also incorporate theories, precepts, values and princi-
ples. Popper [1974] defines a discipline as encompassing competing theories in science
from which there stems a fruitful discourse in a constant state of change, which also
assumes competing sets of underlying values and Bunker & Dean [1996] say

“when we write of discipline we mean: a complete set of fundamental laws, rules giving
a real world view and including those artifacts both tangible, discrete and behavioural.”
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Techniques and tools defined by the discipline are created from a common understand-
ing. They become indicative of the generally held underlying assumptions of the disci-
pline. These views intersect with Schein’s [1984] model of the three stage ascent from
basic assumptions to the artifacts and creations which drive the evolution of cultural
paradigms. It is the argument of this paper that in the case of the IT & S discipline that
“the tool reflects the paradigm”. The discipline of IT & S is dominated by a particular
world view and that to fully understand and utilise, these tools, one must be able to un-
derstand the cultural context of the creation and use (skills) of these tools.

If we look at the tools in current use by a discipline, generally accepted underlying as-
sumptions can be deduced. For example, semantic data models assume a certain lin-
guistic view of the world. A Novell network architecture assumes a certain organisa-
tional and social view of the world. These tools are based on underlying assumptions.
To further extend this idea it is necessary to build on the disciplinary model of Bunker
& Dean [1997]. Their model of a discipline is in four parts (see Figure 1). By extending
the idea of tools being the visible sign of paradigmatic assumptions which underpin a
discipline, they find that four entities play a role; the tool Maker, the tool User, the
Scholar and the Inheritor of the discipline.

Figure 1 - THE DISCIPLINARY MODEL - Bunker & Dean (1997)

Context
\ Problem
cognition &
space
Tool \« Tool
Maker =\ User
/ Tools
(prototypes, !
intuitive Workp|ace :
Concerns| questions flashes) concerns &
research i |
( Observations IS5Les poe
v i

Sch ola\r Teaching

Concerns, questions
(learning)

The tool Maker is that entity responsible for the physical manifestation of the tool. The
tool User takes the tool and applies it for the advancement of practice or theoretical pur-
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poses. The Scholar studies tool making and use and attempts to understand the domain
of knowledge and skill which enhances the tool creation and use. The Inheritor learns
from the creation, use and understanding of the tool. Each of these roles can be discrete
in nature or combined in an individual. These four roles interact within a context which
contains and reflects the cultural assumptions of the particular organisation or national
culture in which the tool is being built, used, studied or understood.

Tool Makers can be IT vendors or in-house developers, tool Users can be organisational
staff members, Scholars can be academics or R & D departments in organisations and
Inheritors can be students, organisational staff members or anyone who learns through
the application of IT & S. This list is by no means exhaustive. Academics, vendors, de-
velopers, organisational staff members and students could also, simultaneously, be tool
Makers, Users, Scholars and Inheritors. As we can see by these examples, any entity
can take on any or all of these roles in almost any combination. The roles themselves
have in-built assumptions but are not necessarily discrete in nature.

Does “the tool reflect the paradigm” ? We might accept this as a reasonable argument
given the history of tool creation and use by mankind over the years. How we deal with
the multidisciplinary aspects of our research area also seems to confirm this (as evident
in such conferences as the Association of Information Systems and the International
Conference on Information Systems). We can see one area of commonality in our stud-
ies are the technology and systems physical and conceptual tools. We, in our role as
scholars, study and publish findings about various aspects of creation and use of these
tools. For example, scholars within the area of Commerce look at how these tools con-
tribute to the better functioning of organisations while scholars in Computing Science
look for effective and efficient functioning of the tools themselves.

4. INFORMATION TECHNOLOGY & SYSTEMS TOOLS IN CONTEXT
The Technical and Proprietary Nature of Tools

Information technology, systems and tools are not all defined and created in exactly the
same way. Tool definition and creation starts from a multitude of contexts as indicated
by Bunker & Dean [1997]. The roles as defined within the model, will be played out
within a certain cultural context when a tool is created. While a particular IT & S may
represent certain values and assumptions in one context it may mean something com-
pletely different or be meaningless in another. For instance, the idea of the electronic
“shop front” on the world wide web assumes the use of electronic commerce technolo-
gies and systems that is common to all participants in and recipients of these technolo-
gies. How do countries which have a more socially rich and complex business culture
utilise such systems ?

The Bunker & Dean [1997] model of a discipline (see Figure 1) is bounded by context

as the four entities are influenced by the environment in which they find themselves. In
order to understand how to successfully and effectively use an IT & S tool we need to
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understand the assumptions and values, contained within the context, which underpin
the tool. It is this idea of context which invariably influences the technology transfer
process. Lien [1994] states that

“...the process of transfer remains essentially the same, regardless of the technology
involved. The context of the transfer accounts for the most differences and difficul-
ties........ The same difficulties exist in all transfer situations, but are often shielded by
our unconfirmed and unsubstantiated optimism, that transfer is almost automatic be-
tween organisations with similar people, similar culture and language, and similar histo-
ries’ .

It is this area of technical transfer (TT) context that relates to the development of infor-
mation technology and systemshnology tools and techniques and which may inhibit
a common understanding of and benefit from the transfer process. Lien [1994] goes on
to discuss the fact that we often miss an operational description of what is to be trans-
ferred in our definition of the information technology and systems create. He
stresses that this definition should also include issues to do with TT so that we under-
stand how the technology is to be applied in its new environment.

Underlying assumptions in the form of various ways of viewing the world, erect a bar-
rier to, or can facilitate an understanding of the technology and how it can be utilised
successfully. We must also consider the issue of how much of the technology the crea-
tor wants the recipient to have. The technology creator may want the recipient to con-
sume and use the technology but not understand the creation process in order to retain
the ownership of that technology. Lien [1994] highlights Robinson’s [1988] model
dealing with the “Degree of Primacy and Completeness of Technology” . The organisa-
tion creating the technology has a vested interest in how little or how much of the tech-
nology is transferred. User technology, such as computers, are pushed as a commodity
so the more that are consumed by the recipient organisation, the better the outcome for
the creator of that technology (completeness of technology). The tools and techniques
(skills) to create the computer, however, are regarded as proprietary. These skills may
also be alien to many recipient organisations and cultures. Little is done to facilitate the
transfer of this knowledge to the recipient (degree of primacy). The fact, that we have
just witnessed a major lawsuit between the US government and Microsoft regarding the
appropriateness of building proprietary browser software into the Windows operating
system, highlights the complexity of this issue.

If we look at Robinson’s [1988] model in another light, however, the degree of primacy
of the technology to the recipient of that technology, may indicate whether the recipient
has the environment to utilise both the physical aspects of the technology as well as the
knowledge and skills behind the creation of that technology. Two issues are high-
lighted: does the creator of the technology wish to completely transfer the technology to
the recipient and does the recipient of the technology have the appropriate context for a
successful complete transfer ? This context does not only include the technical know
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how to build and utilise the technology but also the cultural values to utilise it in the
way it was intended as discussed by Lien [1994].

The Social Nature of Tools

When we view various tools and their uses, we can also see by the vast differences in
cultural paradigms that tools are not only technical in nature and function but must also
fulfil a social role by reinforcing relationships within cultures and between cultures.
Take for example DelLisi's [1990] discussion of the Yir Yeront, an Australian aboriginal
tribe whose use of the stone axe symbolised a critical system of social relationships with
the tribe and between it and other tribes. The stone axe fulfilled a physical function
(chopping wood, hunting, constructing huts) and also a social function (only men could
own axes and women had to borrow them according to kinship rules). DeLisi goes on to
describe the trading relationships with the tribes that controlled the source of the stone,
and the festivals, initiation rites and totemic ceremonials that surrounded these relation-
ships. The Yir Yeront, however, had their culture changed irrevocably, toward the end
of the nineteenth century, with the impact of the European steel axe (as did their trading
partners).

“If a stone tool carried from one culture into another indeed spoke for itself, it was b e-
cause how it was used and how it was made were both inferred in the mind from its
visual and tactile appearance. A tool, like an utterance, only reveals its meaning to those
who can infer it by reconstructing it in their own context Oakley [1957]” Bronkowski
[1977].

Tool creation and use also has an historical dimension through our study of what tools
our ancestors have developed and utilised before us. Consider the historical effect of the
bombing of Nagasaki and Hiroshima on the weaponry development programs of the US
and other world military powers.

If we accept that there are vast differences between various views of the world, and that
information technology and systems tool creation and use is underpinned by these cul-
tural paradigms, what then, are the implications for the development and use of an in-
formation technology and systems tools in one culture for diffusion and use in another ?
In this fast-paced, highly volatile and mobile global society, many organisations find
themselves in a situation where the transfer, diffusion and use of IT is pushed at an ex-
traordinary rate. Cardwell [1994] argues the importance of IT as

"one of the great strategic technologies; arguably in its applications and scope exceed-
ing all others".

Richard Baskerville [1995] explains that the use and management of IT is an expression
of an organisation's structure and culture and that as we computerise the symbolic uni-
verse of the organisation that we can view the system and its information as artifacts.
The impact of IT pushed into organisations with many contextual differences, in such a
small time-frame, has far reaching implications for organisations within a nation and
also across borders. Robinson [1988] has likened the process of developing technology
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in one society and implanting it in another without adaptation as
"transplanting a living organ from one body to another without testing compatibility."

The technology transfer literature covers the issue of “indigenisation” of technology by

a recipient culture, a process, which it is stressed, that takes time. A culture may either
elect to use, or may have a particular technology thrust upon them for use. Robinson
[1988] discusses the fact that many cultures utilise these technologies by either chang-
ing them to suit their value sets or changing certain values within their cultures to better
utilise the technology. The one major factor in the success of this “indigenisation” proc-
ess is the longer the time taken, the more successful the adaptation of the technology or
values will be.

Johnson’s [1997] discussion of the intractable and flexible properties of technology is
also relevant, as the successful indigenisation of technology may also be a result of the
intractable or flexible nature of the technology itself.

5. THE GLOBAL INFORMATION TECHNOLOGY & SYSTEMS
TECHNICAL TRANSFER CONTEXT

This leaves us to ponder a number of questions. Are information technology and sys-

tems tools (both physical and conceptual) a product of a particular context ? If we are to

have successful global information technology and systems transfer, with the advance-
ment of the global economy, is it necessary for countries and cultures to develop similar
features and methods of operation ? Is this feasibgetRere a true transfer of the tech-
nology or must the acceptance of the technology necessitate change to the recipient’'s
context in order to be successful ? If this is true, is the model of global TT to be one of
technological dominance and determinism rather than technological modification and
absorption ?

“What a firm can hope to do technologically in the future is heavily constrained by what
it has been capable of doing in the past” Rosenberg & FriscH&k][

Rosenberg & Frischtak §85] stress that the types of organisations that do well at tech-
nology transfer are those with high levels of indigenous technology development and a
history of technology accumulation, in other words, a certain “cultural” attitude to, and
experience with, technology and its use. This would seem to augur well for more eco-
nomically developed countries and cultures which see themselves as part of the global
economy and are able to accommodate the fast pace of global TT. What of the more
developing countries and those countries which do not subscribe to global TT at all
costs ? Will they be allowed or indeed be able to utilise these technologies to suit their
individual circumstances or will they be forced to conform to the accepted “norm” of
IT & S use and utilisation ?
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Johnson [1997] discusses whether the Global Information Infrastructure (GII) is a de-
mocratic technology and draws the conclusion that there is

“an inseparablility, and unalterable link, between a technology and the institutions,
policies and actors that produced it.”

Johnson then goes on to say that those who purchase or use a technology, support and
endorse the values that create it. In her discussion of the GII she reaches a conclusion
that it is a democratic technology in so far as it makes information available to individu-
als that normally would not have access, thus empowering them, but at the same time
making provision and manipulation of this information more pervasive while limiting
access to those who do not have the physical wherewithal e.g. communication lines,
hardware and software. This has severe implications for less developed countries and
their attempts to join the global information economy.

Some of the special situations that influence technological innovation in less developed
countries include:

“macroeconomic characteristics, such as the economic system (market versus
planned economics), factor resource endowment [hence different prices], stage of
economic development, interest rate, inflation rate, unemployment rate etc.

* microeconomic characteristics, such as the availability of entrepreneurial talent and
capital, supply, demand and competitive characteristics of industry, acceptable or-
ganisational forms, regional and local demand etc.

» social and cultural characteristics, such as educational levels, religious beliefs, na-
tional aspirations, caste and class structure and traditions; and

» the political environment and the stability of government policies on industrialisa-

tion.” Robinson [1988]

Bauer (1995) also states that

“The transfer of technology from one context to another means accommodating the
original design. New techniques are altered in design and implementation to fit the
terms of a different locality. Local resistance to new techniques and ideas contribute to
this adaptation. The diffusion model assigns no significance to resistance other than
delaying, slowing, concentrating and limiting the modernisation process of otherwise
fixed ideas and devices. This assumption hides a fruitful paradox: on the one hand re-
sistance is ‘bad’ because it delays the process contrary to expectations; on the other
hand it focuses accommodations so that diffusion is possible at all”.

Thus, we see that the recipient needs time to make adequate and applicable changes to
reflect the context in which the technology is to operate (indigenisation). There needs to
be a change of cultural paradigm by the technology recipient where this can take place.
There may also be instances where the technology cannot be transferred due to the in-
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tractable properties of the technology itself Johnson [1997]. The pace of globalisation of
economies and the resultant ‘push’ to use IT to facilitate this process, also does not al-
low sufficient time for true global TT to take place. Straub [1994] in his study con-
cluded that the benefits of the technological innovation may not exceed the problems
and issues associated with cultural change and difficult and prolonged adaptation of
those technologies.

If GTT is to be fully understood and facilitated then further research is necessary. If we
better understand the cultural context in which information technology and systerms
created as well as the cultural context of the recipient, we may have to admit that some
IT may not be appropriate for transfer under certain circumstances, or may have to be
radically redeveloped to accommodate differences in context.

Kanellis & Paul [1996] and Lycett, Kanellis & Paul [1997], also consider the develop-
ment of information systems “as artifacts designed to be adaptive in the first place”.
They consider the problem of IS failure [Lyytinen & Hirschheim [1987], DeLone &
McLean [1992]] as the “inability of an information system to meet specific stakeholder
group’s expectations”. They go on to explain that these expectations represent the
stakeholders “common pool of values” which in many cases are vaguely expressed,
rarely rationalised and poorly verbalised [Lyytinen & Hirschheim [1987]].

These values are cultural paradigms and as such, are not generally well articulated
which gives rise to the lack of concrete evidence of stakeholders “intentionality” or the
representation of values in structures, practices and conventions of an organisation.

Can information technology and systems, therefordy ever be reflective of the basic
assumptions and values (cultural paradigms) of their creators and immediate user
populations ? Is the temporal ‘snapshot’ that Lycett, Kanellis & Paul [1997] discuss that
provides “the picture of reality” of the system, all that we can ever hope to have ?

“All tools require the use of standard methods and standard format of results. If systems
set standards in terms of work methodologies the result is that users are constrained in
how they can use IT systems” Morieux & Sutherland [1988]

Can we develop IS tools (physical), techniques and methods (conceptual) that can be
adapted and changed to suit contextual differences ? Lycett, Kanellis & Paul [1997] are
currently investigating this issue. They have focused their efforts:

“Firstly, through external-reference and external-modification, examining ‘tailorable’
systems as a way of giving stakeholders better real time control over their particular
part of an architecture. Secondly, through combining external-reference with self-
reference and self-modification, examining how component based architectures may aid
the search for adaptive flexibility.”
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Is the concept of information technology (tools) and their value and worth to a society
based on certain basic assumptions (cultural paradigms) that limit their effective use to
countries and organisations with similar cultural paradigms ? Morieux & Sutherland
[1988] suggest that managers within an organisation should be aware if there are any
incompatibilities between their IT strategy (uses of IT) and their organisational culture
(established patterns of behaviour). They suggest that investigation of this interaction
might lead to the development of a methodology encompassing elements of organisa-
tional culture and how they change as a result of the introduction and use of information
technology and system$his line of reasoning is no less valid when we look at the
transfer and diffusion issues from country to country.

6. FUTURE RESEARCH - THE RELATIONSHIP BETWEEN TOOLS AND
SKILLS

If we look at the “absolute mutual contingency of skills and tools” Ayres [1978], there
may be scope to further explore the relationship between tools and assumed skill sets as
a way of developing cultural context awareness and resultant strategies for appropriate
and successful use of IT & S on a global scale.

Lien [1994] discusses the fact that as the difficulty and cost of technical transfer in-
crease there is an associated need for an increase in skill development. This is a critical
factor, for the recipient of the technology has a much greater investment to make than
simply purchasing the technology, if the transfer process is to be successful. Lien [1994]
defines eight areas which highlight the investment to be made in the successful transfer
of technology.

Quantifying the Difficulty of Transferring Technology - Lien [1994]

* Technology Characteristics of the Technology

e Transfer Level and Extent of the Transfer

*  Context Organisational Context

* Talent Preparation of Personnel

* Modification Modification of the Technology

* Management Management Experience

* Resource Personnel and Organisational Resources
* Contribution Financial and Time Investments

It is these eight areas of skill which may be usefully utilised to represent the Context of
IS technology tool development and use. If we are to take IS technology and transfer it
to a new environment (whether that be a new organisation or country), it may be logical
to assume that a successful transfer is dependent on how closely the recipient is aligned
to the technology creator in each of the eight skill areas. Given that organisations (and
cultures) are likely to be different in each of these areas (in varying degrees) for a vari-
ety of reasons (competitiveness, cultural norms, experience etc) is it realistic to expect a
level of change and investment from organisation to organisation or country to country
to facilitate the technology transfer process and make it more successful ?
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Development of an approach in how to surface organisational (or indeed national) skill
characteristics in each of the above 8 areas would assist in pinpointing the appropriate-
ness of technology transfer in a particular instance. Figure 2 represents a simple exam-
ple table for identification of high level skills as outlined by Lien [1994] in each of the 5
cultural areas discussed by Hofstede [1998]. Areas of skills would then be identified
within the table where they were heavily influenced by these cultural factors.

Once identified these may then be matched to a list of assumed skills (identified by the
creator of the IT & S) needed by the organisation or culture to successfully utilise the
technology. This would assist in identification of the gap in skills and cultural context,
and the development of strategies to overcome these gaps, including the type of changes
or indigenisation required to successfully implement and use the technology.

Figure 2 - Cultural Skills Table

For XYZ Corp

[Technology | Transfer Context |Talent |Modification | Management | Resource | Contribution
Power Distance *LOW *LOW * LOW |*LOW *LOW *LOW *LOW *LOW
Uncertainty Avoid-|* WEAK * WEAK *WEAK ["WEAK |* WEAK * WEAK *WEAK |* WEAK
ance
Organisation *IND *IND *IND *IND *IND *IND *IND *IND
Character *FEM *FEM *FEM *FEM *FEM *FEM *FEM
Time Orientation *LONG *LONG *LONG [*LONG |*LONG *LONG *LONG |*LONG
For ABC Corporation OFFICE SOFTWARE PACKAGE

[Technology | Transfer Context |Talent |Modification | Management | Resource | Contribution
Power Distance *LOW *HIGH * LOW |*HIGH *HIGH *LOW *LOW *HIGH
Uncertainty Avoid-|* STRONG|* STR'G *WEAK [|*'STR'G |* WEAK *STR'G *WEAK |* WEAK
ance
Organisation *IND *IND *COLL [*IND *COLL *COLL *IND *IND
Character *FEM *MASC *FEM *MASC |* FEM *MASC *FEM
Time Orientation *LONG *SHORT |*LONG |*LONG |* SHORT *LONG * SHORT |* LONG

As is illustrated by the above example, not all of the skills required for successful use of
the software tool are in evidence in XYZ Corporation. If inconsistencies could be iden-
tified then they might be overcome by the tool recipient, or a decision might be made to
abandon the tool if the cost of change exceeds the benefits.

The above example is very obviously in early stages of development, but a contribution
to our understanding of these issues would be made with further development and re-
finement of this approach. For example, the 8 skill areas and the 5 cultural dimensions
could be further refined and broken down into a series of tables. The level of detail, to
which such an approach would be helpful and meaningful, would only be reasonably
identified with intensive investigative work across diverse cultures, whether these be
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organisational or national in nature. This approach would assist in anticipating the im-
pact and effort required to transfer information technology and systerfiem one con-
text to another. A decision could then be made as to whether the benefits of change,
would outweigh the costs (in whatever cultural form they are measured) in implement-
ing and using the technology. When information technology and systems viewed as
tools (in all their complexity) an alternative focus to the systems development philoso-
phy that we currently work within, can be offered.
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ABSTRACT

Political decision makers control valuable resources and through their deci-
sions affect the environment of citizens in the roles of other decision makers, such as
consumers or enterprise management. With this in mind, it is astonishing how little
research in the field of information systems has been conducted in the field of political
decision making.

With this in mind, we conceptualize here the process of political decision
making, and give some goals for political decision making processes. Then, we give
examples of the problems the Finnish Parliament (Eduskunta) had and has with EU-
related decision making. Finally, we discuss how information systems might help with
these problems.

1 Introduction

Political decision making is different from a commercial firm’s decision making at least

in the following ways:

» there is no such a clear-cut device to measure and assess the outcome of the deci-
sions as the accounting reports, market shares or other similar instruments as seen in
companies
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» the amount of decision makers is larger

» general interest and control on the decision making is high, whereas in companies
most decisions are made invisibly to the public

» the decision maker is not so solely aiming at its own welfare, but has more the role of
stabilising between the needs of different social and other groups in the society.

The relationship between and information system and a national parliament
can be interpreted at least in two ways. First, we can understand the functioning of the
whole parliament as an information system, or we can see the parliament through some
other framework and differentiate between the parliament and its formal (partly com-
puterized) information system. We adopt here the first strategy.

The parliament is one key resource in political decision making and thus creation
of well-being and wealth for any nation. The working procedures and information
systems of the parliament play a crucial role in its fulfillment of its task. The
valuable resource of parliamentary work should be taken into optimal usage.

Many studies (see for example Hamalainen & Leikola 1995, 295), as well our
own show that time is maybe the most critical factor in parliamentary decision
making, and so that information systems or other mechanism should be built to
secure an optimal allocation of the scarce resource time.

We conceptualize the political decision making situation, and give goals for it.

Conceptualizing the decision making situation

The research focus of this paper is on the effectiveness, productivity and relevance of
the decision making in EU-issues of a national parliament. As a case study we focus
upon how Eduskunta prosesses EU-issues.

Decision
INPUT | making | m| OUTPUT GOALS
activities

productivity relevance

effectiveness

Figure 1 A framework for assessing decision making quality
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Central concepts for us are the effectiveness, productivity and relevance of the political
decision making. They are graphically related in Figure 1 to decision making activity
and its input, output and goal, and defined as follows:

effectiveness

- the relation between input and goals, which refers to how the informational input into
the decision-making system is related to the goals of the decision-makers. It also refers
to how the institutional and procedural instruments and settings are related to the goals
of the decision-making and information processing system of the parliament. A key
guestion is is the information received by the parliament useful for the fullfillment of
the parliamentary task. For example, are decisions based solely on economical and fi-
nancial aspects, whereas the parliament should maybe adopt other points of views.

productivity

- the relation between the input and the output of the parliament. The outputs consist of
decisions and statements as well as of all relevant legal regulations in this policy field.
For example, are decisions made by the parliament well informed, as in the case of
EMU-decisions: is there trustworth information available in the first place and is it im-
ported to the decision making system in a right proportion and in a right time.

relevance

- the relation between the output of the system and the goals of the decision-makers.
Say, is the parliament producing such legistlation that is helpful in fullfilling the politi-
cal goals of the relevant political actors; for example is enough done in the field of un-
employment elimination.

We identity here two risks as deviations from the optimal usage of time, which, as said
before, is the critical scarce resource in political decision making.

» First, the parliament might spend its time with simple issue actually not needing so
much of its attention. So its attention to real severe problems is limited. Attention
might not be needed because of

» lack of real consequences—either negative or positive of the decision, in other
words absence of risk

« existence of other mechanisms than political decision makingrrive to an opti-
mal outcome.

» We call this situationoverattention.

» The second risk is, that the parliament is not tackling and discussing real problems
and issues with enough severity. We call this situatiwterattention.

The theoretical background for this kind of thinking dates back to the decision calibra-
tion literature and is further elaborated in next chapter.

8 Say, in monetary decisions, the right value of Finnish Markka is not dictated in Parliament, but adjusted
by the monetary market
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3 Goals for political decision making: Decision quality, confidence
and calibration

First we set decision quality, decision confidence and decision making calibration as
goals for parliamentary decision making. We define these goals as follows:

Decision quality: Decisions benefit the Finnish society in a maximal way.

Decision confidenceThe decision maker (Eduskunta) is sure in what it makes and al-
locates a right amount of resources (especially the most scarce resource time) to the
decision making situation at hand.

Decision making calibration: The quality of the decision outcome and the resources
put into it are in balance.

In plain English, Eduskunta should make quality decisions with the right amount of

resources, also achieve efficiency in decision making. The interplay of these factors is
described in Figure 2: Decision making calibration is the final outcome, and is a sum
of right proportion of decision quality and decision confidence.

lack of
confidence

- more resources
put into decision
making

Overattention
Too complex
decision making

ZALIBRATION
OUTCOME

THE
CONFIDENCE
DIMENSION
plenty of Underattention
: Too simple
f;(I)ensf!sdreens(i)eu rces ?ecision Imaki ng
or complex
putl(irlto decision problerr?s
making
Good THE Bad
decision QUALITY decision
quality DIMENSION quality

Figure 2 Decision making calibration: right amount of attention
for different decision situations
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There might be reason to stress that the quality of political decisions is a controversial
issue and hard to measure. Political interaction situations are usually characterised by
two features: heterogeneous preferences and asymmetric information. The actors want
and know partially different things. These facts can be used for strategic advantage in
many ways. It is not quite clear what the parliament is maximising. The parliament is,
by definition, an arena where different views compete. The end results do not always
correspond to the preferences of the majority of the representatives even when every
single decision was made with the explicit support of (some) majority of the Parliament
Members.

Next we build a framework of the factors affecting decision quality, decision confidence
and decision calibration. The factors are presented in Figure 3, and grouped to the fol-
lowing groups:

1 Feedback

- fast and effectice feedback improves decision calibration

2 Organizational power

- organizatinal power increases decision confidence, but might have a bad effect on de-
cision quality and decision calibration

3 The problem

- novelty, bad structure and risk involved in the problem solving and decision making
situation decrease decision quality

4 Decision support system

- good computerized or other decision support systems increase decision quality.

ORGANIZATIONAL POWER

Decision Confidence

Balance: decision making calibration FEEDBACK
Decision Q uality +

PROBLEM DSS
Problem nov elty Expressiveness
| Prob lem structure | V'S:z I"a/rablltl
Size | q ty

Figure 3 A framework on factors affecting decision confidence,
quality and calibration
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Feedback

Different feedback mechanism between decision makers and the decision outcome have
an overall positive effect. Decision makers learn from their past behaviour, contributing
to the holistic process of organisational learning (Agryris - Schon 1978). Unfortunately,
within political decision making, the feedback chain might be quite long and abstract,
and implementable to computerised information systems only with great effort.

Organizational power

A prime factor adding to decision confidence is that of organisational power. If the de-
cision maker, say a political party, has a lot of power, its freedom in decision making is
big - it has more confidence to do decisions. This confidence, depending on the situa-
tion, might have a positive or negative effect on the decision maker calibration. The
effect on decision quality is negative or neutral: less effort is put into the decision
situation.

The problem

The decision making situation, the problem to be solved, of course has a profound im-
pact on the decision outcome and in that way on the decision making calibration.

True to our approach of applying theories from the information systems science, we
intepret information system development situations as decision making situations and
see, which kinds of factors have an effect on the outcome of information system devel-
opment. McFarlan & McKenney (1983) define risks, also factors that lower decision
(system development) outcome quality, within information system development. Ac-
cording to them, three factors have an impact on the amount of risks within information
systems development:

» size of the project
» organisation’s familiarity with the technology to be used
* the structureness of the project.

These factors can be interpreted too in the context of a decision making situation: when
we make a situation we actually play a information system building process: we define
input, process it and produce output. The concept of technology novelty should be ex-
changed to the concept of problem (situation) novelty, a concept too emphasised by
Kasper (1996). Structureness of the decision making situation means that do we have
risk in the decision making outcome: with high risk we have low structure, and with low
risk high structure. Size of scope of the decision is a clear concept.
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4 EU-related decision making in Eduskunta

4.1 Structure

Within Eduskunta the adaptation to the EU membership had begun already during the
European Economic Area (EEA) -phase, which preceded Finland’s EU membership.

This has manifested itself in the huge increase in annually enacted new laws (see
Wiberg 1994b for details).

In EU matters, the parliament of Finland does receive information, may debate issues,
and may—at whatever level of intensity it wishes—participate in the national prepara-
tion of issues to be decided by the EU Council and in the supervision of Finland’s rep-
resentatives in the Council. However, Eduskunta does not take decisions that are bind-
ing on Finland’s representatives in the Council. In other words, the Parliament does not
establish a binding mandate for Finland’s representatives.

The Government must actively inform Parliament of events at the EU level and ensure
that Parliament can participate in the formulation of national policy concerning propos-
als by the European Commission. Parliament in its part has the right to receive from the
Government information on EU business.

The procedure for preparation of EU matters in Eduskunta is essentially based on the
committee system, with the plenary session in a less active role. According to the cur-
rent Speaker of Eduskunta, Mrs. Riitta Uosukainen, "the main reason for this solution is
the impossibility to adapt the schedules of the plenary sessions to the hectic and unpre-
dictable work rhythm of the EU Council. This solution is also based on the need for a
confidential exchange of views between the Government and the Parliament that may
arise at some stage of preparation.” (Uosukainen 1995, 3-4)

The division of EU-related duties between the two committees is the following: The
Grand Committee deals with national policy formulation regarding matters belonging to
the first pillar (EU business) and the third pillar (co-operation in internal and justice
matters) of the Union and on budgetary issues. The Foreign Affairs Committee deals
with matters within the Union’s second pillar (foreign and security policy).

4.2 Information flow between EU and Eduskunta

The procedure for dealing with EU business in the committees is in principle of the
following kind. The same procedures apply to both committees, but here we will for the
sake of brevity concentrate on the Grand Committee, which also is the more important
of the two committees dealing with EU matters.
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1. The Prime Minister’s duty to provide information regarding meeting of the European
Council

The Prime Minister is obliged to inform the Grand Committee in advance regarding
guestions arising in meetings of the European Council. He or she is also obliged to pro-
vide to the plenary session or to the committee information on the deliberations of the
European Council.

2. Hearings with Ministers on occasion of meetings of the Council of Ministers

The Grand Committee convenes - normally on Fridays - to hear ministers’ statements
regarding the issues to be discussed at the coming week’s meetings of the Council(s) of
Ministers and Finland’s policy on these issues. The members of the committee are pro-
vided in advance with the agenda(s) of the meeting(s) in the form approved at the
Committee of Permanent Representatives (COREPER) and with memoranda, prepared
by the competent ministries, detailing Finland’s position on the issues. The respective
ministers must in particular see to it that the committee has the chance to express its
opinion on the position adopted by the Finnish representative before the final deci-
sion/vote in the Council of Ministers. After the meeting of the EU Council of Ministers,
the committee is provided with a report of the meeting and its decisions. Ministers must
be prepared to appear before the committee, for instance to explain any action differing
from the position adopted before the meeting.

3. The European Commission’s proposals for regulations, directives, etc.

The Council of State is obliged to inform Parliament without delay of any proposal for a
Council decision, the substance of which falls within the remit of Parliament according
to the constitution. In practice this usually involves Commission proposals for Council
regulations or directives.

As this procedure is likely to develop into a major part of Parliament’s work (at least
numerically), it should be explained in some detail.

The Council of State sends to the Speaker a formal letter, enclosing a summary and
generally also the full text of the proposal. The Speaker forwards the matter to the
Grand Committee and simultaneously requires the competent specialised committee or
committees to give their opinion to the Grand Committee. The Grand Committee usu-
ally bases its position on a substantive issue on the opinion of the competent specialised
committee. The specialised committees prepare their opinions in the knowledge of the
Government’s tentative position and having heard experts. The Grand Committee bases
its deliberations on the opinion of the specialised committee, hearing, if required, addi-
tional experts up to the minister her- or himself. It is rare for the Grand Committee to
deviate from the opinion of the specialised committee. When several specialised com-
mittees have stated an opinion, the Grand Committee summarises and mediates. After
debating the issue, the Grand Committee formulates a position (which is a parliamen-
tary recommendation, not a formal decision), in the form of the chairman’s summing-
up. The position becomes known to the representatives of the Government present in
the committee. The position is recorded and a copy of the record is despatched to the
Council of State.
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The Grand Committee or the participating specialised committees are informed of the
government’s policy on the proposal. After this, the Commission proposal remains un-
der scrutiny, in the previously described process of information and consultation. The
Grand Committee, its secretariat and the specialised committees monitor the further
preparation of the proposal. If fresh parliamentary input is required, the Grand Com-

mittee takes the necessary action. As proposals are likely to evolve in Council and
European Parliament proceedings, the flow of information between Parliament and the
Council of State must be continuous so that Parliament is fully informed of the state of
proceedings and able to guide the Council of State. The Grand Committee has, finally,
the opportunity to express its views at the meeting at which the competent minister ap-
pears before the decisive meeting of the EU Council. The formulation of national policy

on Commission proposals thus involves - if the substantive issue is within the remit of

Parliament - a constant information and consultation process, which continues until the
EU Council and/or the EP has resolved the issue.

The Grand Committee’s ability to deliberate efficiently and with despatch has been en-
hanced by the recruitment of qualified, multilingual staff to the Committee’s secretariat.
The Grand Committee currently employs three committee counsels and one technical
secretary. The Foreign Affairs Committee employs committee counsels. When addi-
tional substantive staff is required, the committees turn primarily to the counsel of the
specialised committees. The bureaucrats stress also the existence of high-grade tele-
communications and information and documentation services. Eduskunta has its own
EU information service.

4. The right to require information

The Grand Committee’s powers of scrutiny in EU matters have been further enhanched
by the right to require of the Council of State information on the preparation of any is-
sue relating to the EU. The Grand Committee may issue a formal statement in conse-
guence of the information received.

The other twelve specialised committees are closely involved in the scrutiny of Com-
mission proposals through the opinions they provide on proposals within their respec-
tive spheres of competence. The specialised committees may further - during their scru-
tiny of their counterpart ministries - require information on the ministries’ opinions and
actions in EU business.

The plenary session of Parliament may, on the proposal of the Speaker’s conference, be
seized with Commission proposals submitted to Parliament by the Council of State and
with information provided to the Grand Committee. The plenary session may debate,
but not take a formal decision on such issues. A formal act of Parliament, that is a deci-
sion made after plenary debate, is required when national implementation of, for in-
stance, an EU Council directive necessitates legislation. At another level, the role of the
plenary session reflects the fact that the Government of Finland must in all its actions,
including those relating to the EU, enjoy the confidence of Parliament: Parliament must
be able to observe the policies of the Government and these policies must have the sup-
port of the majority of Parliament.
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The primary law of the EU, the treaties creating the union, can be amended only in the
form applied to treaties. This requires the consent of Parliament, that is, the plenary ses-
sion.

The Finnish Model may be summed up in Figure 4 as folfows.

The Commission A Special Committee
proposes (receives information
from a ministry)
gives its report

The European
Parliament

discusses

Y

The Council of Ministers The Grand Committee
decides [ gives policy guidelines
to the Finnish ministers

Figure 4 The processing of the regulation in the EU and in the
Finnish Parliament

Eduskunta has decided to send its own representative to Brussels. The representative’s
task will be to provide Eduskunta with information and documents from the EU, to as-
sist in co-operation between Eduskunta, the EP and parliaments in other member states,
and to arrange Finnish representatives’ travel programmes in Brussels. The person was
appointed on the 19th of October 1995.

The system is - at least on paper - both elegant and parliamentary. But does it work in
day to day international co-operation and in rapidly evolving negotiations? What are the
main problems as identified by the actors in Eduskunta? Do the relevant actors have any

°® The model depicted in Figure 2 presents an extremely simplified picture of decision-making at the EU
level. We recognise the fact that there are various inter-institutional systems in operation (such as coop-
eration, co-decision, assent, and budget procedures).
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reform proposals that might help them in overcoming Parliament’s problems in dealing
with EU issues?

4.3 Problems with current situation

In order to gain an inside perspective, we carried out interviews with the party group
secretaries or, alternatively, with persons responsible for handling the group’s interna-
tional (and EU) issue’$.The respondents identified the following as the main problems
within the information prosessing of the parliament requiring solution:

1) The workload in the Grand Committee. All respondents shared the same concern:
there are too many issues handled in the Grand Committee, with not enough time for
deliberation and policy formulation. The same overload applies also to specialised
committees. At worst Eduskunta receives hundreds of pages of information relating to
EU issues per week. Also the topics discussed are often so important and complex that
they would require more time for meaningful discussion and exchange of opinions to
take place. There is also a serious language problem: the documents are not translated
into the official languages (Finnish and Swedish) soon enough.

2) Information is often not available when needed. Often the information arrives from
the EU far too late, leaving little time for mature deliberations and discussions to occur
in Eduskunta. The situation is especially serious regarding EU directives. While the
respondents agreed that the fault lies mainly with "Brussels”, the Grand Committee has
also been complaining (for instance in late May 1995) that it does not get the informa-
tion it needs in timely fashion. It has sent a letter to the Ministry of Foreign Affairs
about this. The Chancellor of Justice, Mr Jorma S. Aalto, has informed the ministries (in
May 1995) that it is their legal obligation to see to it that Parliament receives proposals
for EU directives in good rime.

3) Procedural inflexibility. The Grand Committee was criticised for its inflexibility
when confronted with a constant flow of EU issues. The Grand Committee should seek
to develop its procedures so that party groups and individual representatives enjoy bet-
ter access to information.

4) Lack of resources inside the party groups. Investment in personnel would especially
help the smaller groups. At the moment they are facing an enormous resource deficit.

The striking similarity of respondents’ answers demonstrates the widespread agreement
over what the major problems. However, the respondents also stressed the fact that we
are witnessing a learning process. The actors inside Eduskunta are still adjusting to the
changes caused by EU membership, and it will probably take some time before the nec-

1 The interviews with party group secretarys and persons responsible for party groups’ international
relations were carried out in October 1995: Mr Stefan Johansson (SFP), Ms Taina Nikula (Greens), Ms
Helja Misukka (Cons), Mr Matti Piuhola (Centre), Mr Pertti Rauhio (SDP), Mr Erkki Virkkunen (Left
Alliance). We would like to thank the respondents for their cooperation.
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essary procedural remedies are found. However, it also appears to be the case that no
such remedies are readily available.

The party groups had also benefited from contacts with their Members of the Euro-
Parliament in Strasbourg. However, much has so far depended on the personal willing-
ness and activity of the Member of the Euro-Parliament in question. While some party
groups had already developed institutionalised forms of co-operation, the politically

most valuable exchange of information has been informal.

The bulk of problems, that internally and externally, to some degree prevent the national
parliament from fully fulfilling its role, are informational. Asymmetrical information is
crucial in politics as actors with more information may use it to their strategic advan-
tage. Figure 5 shows the most important aspects of this question.

Information quantity
Good Bad

Good . . The parliament receives the information it needs in time,
00 The parliament receives the but not in optimal quantity. There is simply too much or
information it needs in time too little pflt Politically relevant pieces of information
may, for instance, get lost amongst a vast amount of
irrelevant or secondary documents and appendices

Quality
The parliament receives )
the information The parliament does not
it needs too late or in an receive what it needs in time.
Bad

uninformative manner.

Figure 5 Information from the government to the parliament.

» Possibilities to help political decision making with

decision support systems

Decision quality can be improved through a high-quality decision support system,
which, according to Kasper (1996), should offer us expressiveness, visibility and in-
quirability. With expressiveness we mean adding tones to the DSS-human interface.
Beyond pure information we should be able to express feelings, emotions etc. This is
materialised in the concept of media richness: the richer media we have in use the better
the possibility to add expressiveness. Visibility means visualising the decision situa-
tion. Here, modern graphical user interfaces have produced huge advancements. Fi-
nally, with inquirability, we refer to the possibility of the user to ask the DSS why it is
proposing what it is. Inquirability is a major needed characteristics in expert systems
too.
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A formal decision support system can support decision making effectively and rise the

quality of decisions. The most important characteristics for decision support system are

according to Kasper (1996) defined as

» expressiveness: the system can express different points of view to the decision mak-
ing situation

+ visibility: the system is offering a visual (including graphical objects) user interface

* inquirability: the system can be inquired on its recommendations. Ad hoc questions
must be possible.

However, our description of the problems in the Finnish Eduskunta as related to inter-
national decision making show that information systems are not a key component in
decision making. More work should be done on the decision making environment.

First, the workloads of people should be optimized. With a suitable information system,
the ability of individuals and groups to handle information can be increased. Informa-
tion contents of the decision support systems should be increased and calibrated not to
cause information overload. Most importantly, the decision processes should be redes-
igned with organizational characteristics such as organizational power balance on mind.
Within the political decision making situation, where there is no central author and
where the traditions are very powerful, this kind of redesign is of course most difficult.
For the Finnish Eduskunta, the pressure caused by EU has been a driving force towards
changes, but not always into better direction.

5 Summary

The informational and other input to the information processing and decision making
system is of crucial importance for political decision making. There can be too much or
too little information, and there can be too little or too much time for decision making.
Information can also be distorted on purpose and the delivery of relevant information
can be delayed for strategic reasons.

It is a core task of the parliament as the sovereign decision making body to make sure,
that it has adequate support for its decision making, both in the form of relevant infor-
mation and systems to process it. As long as the parliament has not been able to clarify
even to itself, what it really wants, no branch of the administrative-political -system can
be able to technically help the parliament to have its goals implemented.

The processing of EU-issues is a constant task; it cannot be settled once and for all. Po-
litical decision makers may make the error to consider the information processing sys-
tem only as a technical device, but in fact the logical concept of it has a crucial impact
on the efficiency, productivity and relevance of decision making.

It is too important to notice, that the information system in not only a problem solving
device, but an instrument for detecting problems and opportunities. So, constant envi-
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ronment scanning and build-up of feedback mechanism is of key importance and these
capabilities should be built into any political decision support systems.
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Introduction — The Size Factor

In the multinational enterprise, we are concerned with some of the largest information
systems ever created, apart from the military infrastructures of the largest countries. In
order to qualify as a multinational enterprise, a company must have coherent operations
in several countries simultaneously at a minimum. Operating globally means a plethora
of data centers, points of access to the network, and an inherent need to share informa-
tion and data across international boundaries.

The major factors that drive complexity and size in the multinational enterprise infor-
mation system include the following: (1) Geographical dispersion of the value chain;
(2) Historical development and sequencing of infrastructure placement;
(3) Administrative culture.

The value chain of an enterprise may require distributed operations. In the oil sector
final consumption takes places in different countries from refining and exploration, ne-
cessitating building an international collaborative infrastructure in order to conduct
business. In the manufacturing sector, globally integrated logistics and distribution sys-
tems for components drives a high degree of diversity, stretching the information sys-
tem every way to accommodate the required flow of real-time information. The impli-
cations for information systems center primarily on how a fabric of international com-
munication must be maintained and operated, but with highly variegatssbof the
information system. Different activities of the multinational are located in various loca-
tions, and these drive different systems requirements. If the different nodes carry out
different functions, their design must vary, leading to increased complexity as the enter-
prise weaves them together into a living data fabric.

Historical development of international information systems is characterized by instal-
lation of isolated geographically dispersed data centers resulting in significant integra-
tion challenges as telecommunications made it easier to tie them together. The earliest
centers were set up in the 1960s, based on the technology of mainframe computing
which at the time did not allow international communications. Later developments in
networking such as dial-up systems, packet networking, and international frame-relay
combined with more flexible operating systems have opened up possibilities for con-
struction of internationally distributed systems. These, in turn, have led to development
of transnational applications.

* Edward Mozley Roche, Vice President and Research Director, The Concours Group, 222
Third Street, Cambridge, Massachusetts 02142; Telephone: +01-212-319-5705; Fax: +01-
212-644-0311; Cell: +01-917-562-8115; email: eroche@earthlink.net
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The administrative culture in the multinational enterprise is not clearly defined as a co-
herent pattern, primarily because of vast cultural and business differences between dif-
ferent companies. At a high level of generalization, however, scholars have been able to
discover underlying organizational and control patterns. At the highest level of gener-
alization, these revolve around a corporate headquarters, linked to overseas subsidiaries.
As we move down the organizational pyramid, however, methods of organization
change dramatically. Depending on the type of business (the sector), complexity of
value chain, number of lines of business (divisions), governance structures vary widely,
from matrix to hierarchical.

Some argue that from an architecture point of view, international computing systems are
no different from those domestically. With a few minor variations, this is true. A server
located in one country operates like a server located any other. What makes computing
in multinational enterprises different, however, is the environment in which these sys-
tems much be constructed and operate. In particular, the impact of national factor en-
dowments such as labor supply, regulatory and taxation differences, electricity supply,
vendor arrangements and any number of other national variations has tended to intro-
duce complexity and considerably higher costs into multinational networking.

Combined with the geographic scale of these systems, the number of data centers in-
volved, and the types of applications being deployed, variations in national factor en-
dowments introduce a type of complexity into these systems that calls for development
of new methods of analysis. In addition, how companies operate their multinational
information systems changes in order to accommodate these variations and differences.
As a result, the study of multinational information systems is entirely different from
study of domestic systems.

What Technology does for the Multinational

Information technology performs several important functions for the multinational en-
terprise. It provide channels for reporting information to reach decision makers at head-
guarters or regional centers, it helps distributed teams collaborate on their work, it im-
proves the efficiency of transactions processing, such as taking orders, processing bills,
or tracking shipments, and generally information technology aids in increasing the ve-
locity of information throughout the enterprise, leading to more responsive decisions in
the competitive battle.

‘Models’ of Information Systems

One of the problems encountered when attempting to understand the dynamics of inter-
national information systems involves the categorization of system integration and ar-
chitecture planning efforts. The inherent complexity of these systems has resulted in the
simultaneous existence of at least three competing architecture models for information
systems and their applications. These models drive not only the acquisition and essen-
tial design of these systems, but also the way in which integration takes place.

Why has it been necessary to define different models of information systems in the
multinational enterprise? It is because interviews have indicated a significant confusion
regarding different integration approaches. The danger of attempting to give one model
or another preference, is that all three models are necessary; as each leads to entirely
different results. In addition, the calculus for their achievement is quite different, and
the resources needed to fulfill the integration also is different.
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The Weberian Model

The Weberian model of the multinational enterprise treats the corporation as an ‘infor-
mation machine’. Levels of control and decision-making are divided up into a hierar-
chy. The key to understanding how the organization works is to visualize now informa-
tion supports control in an ‘information cycle’.

Weberian/Bertalanfy General Systems Information

Cycle
Information Consumption
Decisionmaking
EIS Top
Management
MIS Strategic
Decisions
MIS Middle
Information i Management
Processing Operating Control
Degdisions Information
. Distribution
TPS Clerical
- Executive Data and process lorkerg

Information System standard operating
- Management procedures
Information System
- Transactions

Processing Systems Information/Data

Creation

The Weberian model postulates that firms are organized into a bureaucratic hierarchy.
Persons are more specialized in the lower levels of the ‘organizational pyramid’, and
take a more generalist bent at the top levels. Middle level works are concerned with
operational activities, controlling those workers below and reporting results to those
above. Each level of work corresponds to different levels of control, with strategic con-
trol located at the top and operational control allocated to the center. Workers at the
bottom levels do not exercise more than a limited degree of control.

Data flows through an ‘information cycle’ — it is created at the bottom of the organiza-
tion through transactions processing. It is processed in the center through traditional
management information systems, then reported to the top levels for decision-making.
The key to understanding the information cycle is that after decisions are made, control
information is passed back down the enterprise hierarchy in order to manage the enter-
prise.

The role of information systems is to support this specific information cycle, moving
information inboth directions. Applying this model to the multinational enterprise re-
quires taking into considering the geographical distribution of the enterprise, e.g. infor-
mation is created in one country, processed in another, then reported into another. The
‘information cycle’ is actually thousands of flows of information moving in many dif-
ferent directions.

The type of technology associated with this structure is the old-style hierarchical proc-
essing model, centered around the large data center, usually dominated by mainframes.
Information is collected in remote locations by smaller platforms, then passed ‘up the
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hierarchy’ until it reaches the center for consolidated processing of corporate-wide data.
This type of architecture was ideally supported by a centralized orientation.

The Collaborative Model

In the collaborative model, both the organizational structure as well as the information
technology that supports it is non-hierarchical in nature. The collaborative model relies
on horizontal exchange of information between peers, without direct reference to the
traditional hierarchical structure of the organization. Collaborative technologies are
used widely in research and development organizations, as it is necessary for them to
exchange large amounts of specialized data, and to engage in detailed planning of ac-
tivities. The time zone problem in the multinational enterprise makes collaborative
technologies particularly important to maintaining a coherent culture, and coordinating
activities in many locations at once.

Collaborative teams are also forming the core of ‘virtual centers of excellence’ — groups
of experts within the multinational focused around specific skills or operational areas.
These ‘virtual’ centers are not located in any particular place, but rather exist within the
network of the enterprise.

It should be noted that virtual centers of excellence and group collaborative planning
and decision-making over great geographical distances through the underlying technol-
ogy of the network and supporting applications changes radically the concept of the
network, and its role in the modern enterprise. The ‘network’ per se is no longer a
mechanism to transport data and information between different parts of the enterprise.
This is the old was of thinking about networks. Instead, the network infrastructure in the
multinational itself is part of the platform upon which applications are developed and
operated. This is a completely new role for networking technologies.

The Transactions Model

The transactions model of the enterprise focuses on how transactions are handled, their
efficiency, speed and cost. Transactions processing is one of the most important appli-
cations of any corporate information system, as it involves activities such as order proc-
essing, customer service and logistics and shipping.

Transactions systems have a completely different architecture from others. Typically
mainframe based, these systems form the core business operation in the enterprise, and
are of critical importance in terms of reliability. When transactions systems stop, busi-
ness stops. The architecture of transactions systems typically is centralized, or if distrib-
uted, then usually significant economies can be uncovered by engaging in data center
consolidation. In the multinational enterprise, consolidation represents a sea-change in
infrastructure, and is beset with may practical and operational problems.

Velocity of Information

IT increases velocity of information and data. The impact is that the entire decision-
making system is able to take advantage of faster feed-back cycles. This leads to shorter
times for making critical decisions. In addition, it leads to faster discovery of mistakes,
faster turn-around in making corrections, all resulting in a lowering of the degree of
damage caused by error. Finally, a significant increase in the velocity of information
leads to more rapid transactions processing, better customer support and satisfaction,
and greater efficiency. If transactions theory is correct, then a general acceleration of the
velocity of information in the multinational enterprise will lead to internal economic
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transactions being carried out more cheaply than on the open market, thus leading to
expansion of the firm.

Consolidation of Data

Another critical function of information technology is to aid in the consolidate of finan-
cial and related reports. This consolidation has to take place in order for organizations
monitor their business. This reporting consists of financial and other ‘count oriented’
reporting. It enables the organization to understand the expenditures and contribution to
profits for each of the sub-units of the enterprise. This is a fundamental role of informa-
tion technology — allowing management to see into the financial and business perform-
ance of the enterprise. Information and data is collected at the individual unit level of
the enterprise, or even from individual transactions. After the information is collected, it
is processed into management reports to support middle management, and others con-
cerned with the operational control of the enterprise. Data is consolidated into subse-
quently higher levels of generalization and summary, so that decision makers at in-
creasingly higher levels can effectively made decisions within the range of their job
responsibility.

This information in turn provides the foundation for corporate data warehousing, lead-
ing in turn to data mining opportunities and other value-added processing of accumu-
lated data. Real-time performance monitoring and use of data mining for intensive tar-
geted marketing are examples of important strategic applications being built on top of
existing management reporting systems in the multinational enterprise.

Systemic Feedback and Control

In Weber’'s model, administrative systems reply upon reporting of information from
lower levels up to higher levels. In the Bertalanfy model of general systems theory, this
process is known as ‘feedback’, a common term recognized by most in the information
age. What types of ‘feedback’ are carried through the information system up to the deci-
sion-making levels of the enterprise? Examples might include sales and pricing infor-
mation, transactions volumes, customer details, regulatory information, details of cus-
tomer actions — in generahytype of information used for business decision-making.

The information is both structured and unstructured. Structured information is generally
handled by pre-assigned and specified procedures, and is most often repeatedly in the
same format. Accounting or inventory data is an example of structured information.
Unstructured information on the other hand is unpredictable, without a fixed format.
Examples would include political information, corporate intelligence information, or
macro-economic data of interest to the enterprise.

The role of the information system is to serve as a ‘nervous system’ for the enterprise,
allowing all types of information both structured and unstructured to find its place with
the most appropriate decision-maker in the organization. Understanding that this role of
information technology is likely the most important aspect of its function is key to any
analysis of the multinational enterprise.

External Sensing

In addition to providing information on internal operations, information technology
helps the corporation sense developments externally. This includes the importation and
assimilation of both structured and non-structured heterogeneous information. Examples
of external information include:
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» Corporate intelligence. Information on the activities of competitors. What types of
business they are entering; how they are pricing; who are their corporate alliance
partners; what are key personnel?

» Sales and marketing data. What are the sales for each item in each national market
or region. What is selling and why? What is the performance level of associated
support functions?

* Real-time activities. How well are internal processes being conducted within the
enterprise? What levels of performance are being obtained and how should it im-
prove? What process models appear to work best for conducting business?

» Environmental scanning. What is the general competitive and political environment
being faced by the multinational? What is the government doing? What are key
regulatory changes that may influence business options?

Although each of these types of information was collected in the past, the advent of

information technology has speeded up the process, enabling management to introduce

closer control over international activities, responding faster to changes in business
conditions and emerging opportunities or threats.

Foundation Infrastructure Technologies for Multinational Computing

The multinational enterprise employs many diverse technologies in its information sys-
tem. It is perhaps ironic that in many corporations interviewed, the IT organizations
rarely have a clear count of their assets and instead must rely upon estimations. Some
organizations are so large that any precise measurements of items such as PC’s would
be meaningless because the number would be different the next day. Estimations only
are possible. Nevertheless, the different information technologies grouped into families
form the infrastructure upon which business is conducted. We can now briefly review
these technologies below.

Data Centers and Mainframe Computing

Multinationals typically have many data centers, but only a few with large mainframes.
In the old style information technology organization, mainframe data centers were set
up in the headquarters operation of each country in which the corporation was doing
business, providing it is still using an enterprise system. The general trend is for main-
frame sales to be flat, and for many corporations to take advantage of data center con-
solidation in order to reduce the number of centers, while simultaneously improving the
economics of computing. These systems are typically used for transactions processing,
such as order processing.

Distributed Computing and Mid-Sized Platforms

For many sub-units in the multinational as well as smaller centers, mid-sized equipment
is used. Rather than being based on the OS/390 operating system, or a clone of it, mid-
sized machines are typically based on a Unix variation, or in many corporations the
VAX architecture or the AS/400 systems are used. Mid-sized machines can be quite
large, and are certainly fast, as seen in technology such as that provided by Sun Micro-
systems, a Unix system. Although rarely studied in the MIS field, the AS/400 and its
predecessors System 34, 36 and 38 form the most widely-used computing platform in
the mid-sized market.

These systems are usually dedicated to various departmental applications, or specialized
functions. Unix for example is extremely popular in the research and development envi-
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ronment. The AS/400 has a very large range of turn-key applications available for many

different businesses.

The Microsoft NT operating system is also gaining market share. If recent trends con-

tinue NT will emerge as the dominant operating system in the mid-sized market within

only a few years, as measured by new installations [to dominate the ‘installed base’ will
take longer]. Both NT and Unix are popular hosts for a wide variety of collaborative
applications being used more widely within enterprises. Collaborative technologies are
emerging as a key player in helping virtual teams operate effectively in a geographically
distributed manner.

Virtual teams has grown in importance for several reasons:

» Personnel limitations. In all organizations, availability of skilled personnel is severe.
Use of collaborative technologies helps to spread around talent, and made it effec-
tively available in different geographic locations.

* Improved communications. Wide area private networks as well as the Internet has
made collaboration on great distances easy, leading to creation of both formal as
well as informal virtual teams organized to solve specific problems.

» Distributed activities. Multinational corporations now have many activities taking
place simultaneously in different geographical regions. These activities must be co-
ordinated by teams operating at each location.

These coordination activities are best handled through mid-sized machines, with the

exception of Lotus Notes, a major collaborative tool, which runs on a variety of plat-

forms, including the mainframe environment.

The Client-Server Model

The client-server model is the most expensive type of computing every created. It has
grown up from the desktop personal computer, and is not dominated by the Microsoft-
Intel monopoly in the market-place. In spite of many efforts to control costs, research
has found client-server costs constantly rising. Now, in many organizations, the desktop
component of the IT budget is the largest item. In the multinational enterprise, many
organizations recently have taken steps to achieve a ‘common desktop’ throughout the
enterprise. The advantages of the common desktop are many: (1) it is less complicated
to ‘roll out’ software, since each of the platforms will be [almost] identical; (2) service
and support will be easier, less complicated, and therefore faster and cheaper;
(3) coordination of desktop activities can come under central control; (4) large bulk pur-
chasing can be used as a lever to get lower prices from vendors.

The numbers of machines involved, however, is great. Some multinationals must re-
place between 50,000 to 100,000 desktop machines simultaneously. This is a difficult
feat from a logistical point of view. The expenses of this type of replacement cycle,
usually repeated every 3-4 years, is high, resulting in a ‘squeezing out’ of other aspects
of the IT budget. In addition, there is little if anything ‘strategic’ about giving users new
desktops, regardless of how the project was justified to top management.

Adoption of the client server model within the multinational enterprise has led to a
myriad of difficult and expensive problems centering around support, budgeting and
operations.

Network Computing and Ubiquitous Access

Network computers have emerged as a credible and less expensive alternative to the
client-server desktop model of the ‘fat client’, based on Microsoft technology. It is un-
fortunate that although this architecture is less expensive, it has not been widely
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adopted. Various explanations have been offered for this, including the reluctance to
change on the part of the ‘desktop bureaucracy’ inside organizations. It is also the case
that the thin client model has never received significant support from Microsoft, leading
companies to move away from it, or to remain so ‘cautious’ that the result is the tech-
nology was ‘dead on arrival’ into the marketplace.

In the multinational enterprise, the impact of thin clients has been minimal, although
from an architecture point of view, it could be argued they are a better solution because
they help the organization to consolidate its data in a few locations, enabling it to
achieve economies of scale in data processing. The reality, however, has been quite
different. The cynic would say this is another innovative technology killed by the Mi-
crosoft monopoly.

The Focus of Innovation Has Shifted Away
From the Desktop
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Tier 0 and Embedded Computing

Futurists argue computers will become embedded in many objects and devices in our
lives. Computing has already moved away from the desktop towards the laptop, the
HHC Handheld computer, the palm held computer, the intelligent pager, multimedia
cell phone device and other small devices. Appliances and other items, doors, cars, even
objects, will continue to become computerized. Using a ‘universal Internet’, it will be
possible to link together these objects into a large network.

The task of the IT group within the multinational enterprise will be to expand its reach
all the way from the mainframe data center to the mid-sized machines located in sub-
sidiaries, and even towards the ‘tier zero’ devices that are going to be embedded both in
the mobile fleet of workers but also within specific locations. This will emerge as a
major new challenge for the IT organization.

Information Architecture Choices and Tier Balancing

As a result of the changing balance within infrastructure, may corporations have over-
invested in the desktop segment while ‘under-investing’ in other segments. Many be-
lieve, for example, that as expenditures in the desktop has expanded, other critical seg-
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ments such as the shared telecommunications infrastructure or the mainframe data cen-
ters themselves, have been systematically ‘starved’ for resources.

There are cultural problem as well that have come into play. Employees entering into a
large IT organizations tend to think of technology solutions in terms of the technologies
they are trained in. If they have been trained in mainframe architecture, for example,
then they tend to adopt mainframe type solutions. If they have grown up in the desktop
PC and Microsoft world, then they tend to see all management problems within that
context, and propose solutions using that technology. In fact, any person working in
information technology has their preference for specific technology. In the absence of
persons inside the organization with other skills, it is likely their views will prevail, re-
gardless of the actual suitability for the firm. The challenge, then is to combine these
views into a coherent management approach to technology, one that will balance the
competing approaches.

One solution some organizations have developed is ‘tier balancing’ — a method of
evaluating the different ‘tiers’ of the computing infrastructure to determine if they are
operating at an optimal balance between their output and the amount of investment that
is being placed into them. In this way, it is possible to identify those parts of the infra-
structure that are receiving too much investment in proportion to the amount of business
output and contribution they are making for the corporation.

In general, infrastructure in the multinational enterprise is complex, weighed down by
many different competing paradigms for solutions, rapidly changing and expensive
technology, and a need to pursue several different types of solutions for business prob-
lems simultaneously. The irony in it all is that the architecture must be multiple in na-
ture — it must solve several different types of problems, each one of which if solved in
the absence of the other problems would dictate a specific type of architecture. Since,
however, it is necessary to solve all of the problems simultaneously, this tends to com-
plicate the type of IT that is deployed. In turn, each of the major families of technology
have a role to play in the multinational organization.

The Enduring Administrative Legacy

Each multinational enterprise, and multinational enterprises as an entire group, even if
they are new, carry with them a ‘baggage’ of previous experiences — a blend of histori-
cal period, major characteristics of the world economic system, and the peculiar oppor-
tunities and limitations expressed through information technology at the time. Although
the ‘historical sequence’ plays itself out differently in each individual enterprise, it is
useful to think about the unfolding historical process as a whole. How has technology —
its possibilities and limitations — played on the business opportunities for the multina-
tional enterprise?

Prolegomena

The earliest multinational enterprises, or international business forms, started well be-
fore information technology, even the telegraph were available. In the renaissance pe-
riod, we see the emergence of many mediaeval super companies that operated over in-
ternational borders, and conducted business in a variety of cities, usually with repre-
sentative agents, trusted by the authorities in the headquarters. For the most part these
remained internationally profitable, and they even overcame their problems of commu-
nication and security by using a variety of specialized devices. The Medici trading fam-
ily, for example, long had representative offices in Rome, Venice and London - all
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strategically positioned to conduct business. It was during this period that many skillful
arts of international commerce we see today were developed, including the passport, the
diplomatic representative with diplomatic immunity, the rite of passage, investments
and shareholding. Even double-entry bookkeeping was developed at this time.

Later on during the rise of the Dutch Republic, we saw another grand increase in the
number of international trading companies. The Dutch were able to have the Portuguese
kicked out of Japan and replace them as the trading partners. The Portuguese had
wanted to also convert the Japanese to Christianity; the Dutch had no such intention —
and were thus welcomed more openly by the shogun in whose interests it was not to
have a significant segment of its population converted to an alien religion that defined
everyone as sinners, and failed to recognize the authority of human leaders, except
members of the religion themselves.

The great Dutch trading companies opened up the world of international trade, and set
into play a system of command and control based on headquarters operations that re-
mains in place today. The Dutch achievement was remarkable, yet based on a type of
communications that had not changed its basic technology, but had simply been made
faster by the use of shipping, better canal transport, and more secure over-land routes.
The multinational corporations set up during th8 a6d 17 centuries defined much of

the structure of the organizations we see today.

Early Installations

In the early stages of today’s multinational enterprise, we saw the introduction of main-
frame computing into various locations. The early machines installed were far less ca-
pable than today, but it was not at that time possible to engage in any significant degree
of communication between on center and overseas locations due to the poor state of
international communications and the limitations on the operating systems at the time.

Rise of Networking and Batch Reporting

During the 1980s, we saw an acceleration of international networking, based primarily
on the rise of packet-switched networking and the development of leased lines and dial-
up modems for data transfer. This made it possible for the multinational to exchange
information from overseas locations. When these capabilities became possible, the ini-
tial discussions in the press began about making the corporation ‘global’ in nature.

On the practical level, companies were able to accelerate their financial reporting, for
this was the first, and perhaps still the most important, application of these new tele-
communications networks and the use of batch up-load of data.

Pressures for Functional Integration and ‘Alignment’

As the enterprise matured, along with its capabilities for international communications,
pressures arose for further integration. If it was possible to transfer so much accurate
information so easily, questions arose about why it had to be processed in different
locations. Why couldn’t the number of data centers be reduced or simplified? Was it
possible to have the different functional areas duplicated in each location simplified
enough to operate them on a ‘global’ basis? Instead of separate functions in each county
location, why was it now not possible to have a single Human Resources center with its
associated application?

The concept of transnational functional integration involved the use of information
technology to more closely coordinate functional operations across international bor-
ders. This involved making them work in a more integrated fashion, making consistent
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decisions, using resources more frugally, and simplifying procedures so that decision
making was more effective, using lower levels of redundant resources.

Until the rise of the Internet, transnational functional integration was the greatest force
in 'multinationalization’ of the enterprise. Becoming ‘global’ was a key strategy for
multinational corporations, and must effort was expended in achieving alignment be-
tween technology, management processes, and operational procedures throughout the
enterprise.

The Internet and E-commerce

The rise of the Internet has changed the landscape of computing in the multinational
enterprise in the following ways:

Focus on New Technology. The Internet has emerged as a new focal point for in-
novation, particularly within the United States. Companies are gradually finding
new uses for the Internet, and questions are being asked as to how much of the in-
novation being experienced in North American can be translated into practical busi-
ness results elsewhere.

Economics of Networking. The use of Virtual Private Networking for connecting
together data centers and other locations has made it possible for enterprises to dis-
mantle older and more expensive telecommunications methods dependent upon
leased-lines. Although this process started with the transition to Frame Relay tech-
nology, the cost advantages of the Internet have started to gain a foothold. On the
international level, many multinational enterprises are finding that the Internet is the
fastest and cheapest way to obtain reliable international data networking, particu-
larly in developing countries where the remaining portions of the networking infra-
structure are concerned.

New Regulatory Challenges. The ‘location independence’ of the Internet is raising
complex issues about taxation. It is possible for web sites to be located literally
anywhere, and for the customer to be located in different places as well, all leading
to confusion regarding where the sales takes place, and where tax is going to be
collected.

Channel Management. Distribution channels are coming under pressure [for reform]
as the Internet makes a mockery of the ability of companies to shield information
regarding prices in one location or another. It is also easier for customers to obtain
information and make purchases directly from the company, rather than going
through a distributor or other intermediary as was the case in the past. Few enter-
prises have though through the full implications of this change, not only internation-
ally, but within thedomesticcontext as well.

Inter-corporate relationships. The revolution taking place in ease of networking is
making it possible for companies to join together into complex industrial networks,
sharing customers, services, and other business functions. This process and the pos-
sibilities it is unlocking is being accelerated by the development of technologies to
share enterprise-to-enterprise networking. Enterprise systems are being ‘networked’
together, and the business possibilities are increasing, as companies exchange in-
formation and build functionality into each other’s information systems.

If the predictions are correct, then business-to-business (B2B) trade will become the
largest segment of utilization for the Internet. This will include corporate purchasing,
which itself represents a very fruitful application for cutting costs, particulariydior

rect purchasing, an area that has not been subject to the same degree of fine tuning as
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has direct purchasing. As a result, significantly greater savings are available to the en-
terprise ready to take advantage of this new approach.

Multiple Integration Challenges

Given all of these changes in technology, it is difficult for the multinational enterprise to
align its information technology infrastructure. Sometimes ideas regarding the priorities
necessary compete with one another, leading to disagreements over how infrastructure
should change. Basic architecture issues can also be confused. For example, a strong
trend towards centralization can lead to direct conflicts with the client-server model, or
to conflicts with end-user technologies supporting advanced collaboration. Data center
consolidation can result in heated battles regarding ‘outsourcing’ of personnel, or head-
chopping of redundant workers. These difficulties and associated phenomena can slow
down or even immobilize the IT organization.

How to resolve this problem? IT leadership should focus on accommodating several
integration approaches at the same time, allow no single solution to dominate the pri-
oritization of IT decision-making. In this connection, there are at least three types of
integration. They lead to different results, optimize different processes, and are sup-
ported by different technology solutions.

Three Types of Global Integration
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Weberian Integration

Weberian integration is named after the German sociologist Max Weber who developed
many of the early analyses lmfireaucracy As such, Weberian integration could also be
termedbureaucratic integratioror hierarchical integrationlt is based on the principles

of bureaucracy that describe how the further down in an organization one goes, the
more specialized becomes the work activities; whereas conversely, the higher up in an
organization one goes, the more general the work. The same holds true for use of infor-
mation and its characteristics; it is general and heterogeneous at the top, specialized and
homogeneous at the bottom.
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Weberian integration focuses on optimizing information systems that move information
from the farthermost reaches of the infrastructure back and forth from the ‘top’ where
summary reports are analyzed and decisions are made. It is a type of integration that
helps reporting information flow upwards and control information flow downward.

The task of integration becomes that of accelerating the velocity of reporting and con-
trol information, as well as ensuring that information systems are designed to allow
clear reporting. Success is measured by how fast information flows, and how effective
are the decisions carried out throughout the layers of bureaucracy in the organization.

Collaborative Integration

Collaborative integration is built upon the distributed systems supporting collaborative
software. Not only does it accomplish a totally information mission from Weberian in-
tegration, it uses a different technology base, characterized by applications supporting a
robust set ohorizontalinformation flows. This is in sharp contrast to the Weberian
model in which vertical information flows are the critical elements to rationalize.

The task of collaborative integration becomes building systems that can optimize the
sharing of information between distributed teams of persons. Systems must be easy to
use, and should be integrated into work processes.

Success is measured by how well collaboration takes place, a key indicator of which
might be user satisfaction, or frequency of use.

Scale Integration

Scale integration operates on an entirely different basis. Scale integration is concerned
with getting economies of scale in data processing, and is usually characterized by ac-
tivities such as data center consolidation, or strengthening of efficiencies in large-scale
transactions processing systems. With the growth of electronic commerce, the role of
mainframe transactions processing systems has become even more vital than in the past.
At the same time, companies have found that advances in telecommunications have
taken way many of the reasons for installing distributed processing, particularly for
transactions processing. As a result, companies are able to increase their transactions
efficiency by thinning down to less locations.

The integration task is to move as many transactions applications to the same platforms
to take advantage of scale in processing. Success is measured in the cost per transaction
— it should be dropping considerably within the enterprise.
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System Types and Global Integration Types
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Current Issues

The next section of this essay reviews several issues being faced by multinationals as
they continue to develop their information systems. Some of these issues are relatively
new, others have an enduring quality. They are all in need of research, as they have not
been covered well in the literature, and some represent problems that are not easy to
solve.

The Rise of Shared Services

Shared services are systems of technology provided by a central support and manage-
ment organization within the multinational enterprise, typically corporate headquarters.
Shared services have risen in importance in the multinational enterprise as the powerful
currents of decentralization have taken hold.

What have been the drivers for decentralization. One important factor is the 'divisionali-
zation' of the enterprise. Many multinationals are composed of many different lines of
business. In many cases, these businesses are so different that they dictate very different
information technology solutions. Under these circumstances, centralized coordination
of IT planning and investment decisions does not work well. Rather, it is easier and
moreaccurateto make these decisions as the divisional level. Many multinationals have
multiple CIO’s, each involved in management of a division of the enterprise. This type
of organizational structure has worked strongly against centralized control.

There are, however, certain technologies and services corporations have discovered are
better provisioned centrally. The help desk for desktop services is one example. Another
is generally the telecommunications infrastructure. In many cases, although develop-
ment of a presence on the world wide web has been initially developed within different
divisions, in practice this has tended to become confusing, and potentially difficult for
the company in terms of public image. Most corporations have moved quickly to con-
solidate their world-wide web presence into either a single server location, or at least
through a central administration.
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Other aspects of centralization have also been emerging. Another powerful driver has
been the intranet — the internal Internet within companies. The intranet has emerged at a
universal platform for providing a variety of services to many different employees, all
using the standard ‘point and click’ interface of the web browser. This has revolution-
ized the provisioning of information within the enterprise. It has also made it possible
for companies to help control the problem of proliferation of access to systems, through
the solution oflobal logon services.

As these two developments tended to strengthen the need for centralized administrative
management of telecommunications, some organizations have opened up the possibility
of provisioning other network services. As a result, telecommunications has become a
major shared service, and its role in this aspect is growing.

What is the long-term implication of the growth of shared services? It might be a phe-
nomena that grows, or a passing fad. For the time being, however, the tide is moving in
favor is stronger centralization for certain key information services in the multinational.

E-Commerce, Auctioning and Purchasing Systems through the Internet

Several types of electronic commerce are emerging in the multinational enterprise. One
is the simple buying and selling of goods through the Internet. This type of development
has been in place for several years. The next step is the replacement of EDI networks
with free-form electronic commerce. This results in substantial improvements in effi-
ciency on a per-transaction basis, but also raises issues about whether orfaodany
mentalchange in business relationship has taken place.

The changes taking place in the electronic market place, however, are even more com-
pelling.

One area of significant change is in pricing. First of all, the Internet is driving many
enterprises to adoglobal pricingfor products and services. This is a complete reversal
from the past in which prices were adjusted for different geographic regions of the
world. Another factor in pricing is the developmentaoictioning systemthat are re-
placing traditional methods of buying and selling. Surprisingly, these systems are start-
ing to grow, and are leading to entirely different methods of sales for the multinational
enterprise. We can expect that the impact of auctioning systems will increase greatly in
the near future.

The indirect purchasingof goods and services is also undergoing a transformation
driven by developments in technology. In the direct purchasing arena, companies have
already made great strides in optimization. However, indirect purchasing has barely
been touched [yet] by the Internet and the well-spring of electronic commerce. What
can we expect in the future? For the ‘consumer’ or purchaser of goods and services,
there will be considerably more price competition, as well as the employmage i

to make purchasing decisions, even going so far as to automatically participate in auc-
tions.

For the enterprise engaged in selling, the tables have completely turned. Instead of be-
ing able to offer fixed prices, organizations must prepare for a considerably stronger
role of the market in setting prices. Thearketizationof prices for most goods and
services is a stunning new development being brought on by the proliferation of agents
and auctioning systems. These developments are expected to introduce havoc into the
way goods are services are marketed.

A final issue is the rise of industrial networks based on business to buslieetsenic
cooperation. In industrial networks, companies connect their services together into order
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to service the customer, who in turn is bidding based on how well different combina-
tions of goods and services meet the need. Linking together systems between enterprise
into industrial networks means that it will be possible for single transactions triggered
by the customer can automatically trigger a chain reaction of transactions throughout a
variety of enterprises, not only in one. The resultogppetitionbetween firms is made
possible by the electronic infrastructure. What is an example? An order from a customer
leads automatic shipping by a third party, as well as puling and packing of yet another
company’s goods, sometimes with goods from different companies, instead of having
go to receive separate shipments [and separate shipping bills] for their order. The multi-
national enterprise is going to be required to provide goods and services within this
electronic context for trade.

Impact of Enterprise Systems

The major enterprise systems being installed today are SAP R/3, Oracle Financials,
Baan, and PeopleSoft. Each of these provides a type of ‘turn-key’ way to get an ex-
traordinary amount of consistency throughout the enterprise. The price, however, is
high. Particularly for SAP, it takes corporatioyearsto complete an implementation,

and there are few good tools available to significantly speed up the process of building
the systems.

Enterprise systems are the first large-scale global infrastructure created for many enter-
prises. They represent an entirely new type of application. Enterprise systems are the
first widely-used commercial application designed from the beginning to aid the multi-
national in integratingll of its operations world-wide.

Each of the enterprise systems has a different architecture. SAP is currently the leader,
followed by Oracle. In the SAP model, a series of core processes are run in the SAP
engine. Individual ‘modules’ are available for many different functions such as financial
reporting, customer service, shipping and logistics, and so on. The enterprise then seeks
to roll out these different modules to each of its locations around the world. This in turn
results when successful in the enterprise having a consistent set of applications and in-
terfaces world-wide.

There are many problems in rolling out enterprise systems. On the SAP side, it is diffi-
cult to modify the software to fit different business processes. For many companies, it
appears to be easier to make small changes in individual processes, then to make
changes in the SAP application. Another implementation issue is getting the right level
of coordination between local business managers and the SAP team. This is a ‘classical’
problem of the multinational enterprise, not easily solved. In order to understand more
the specific implementation barriers enterprises are facing in the roll out of global sys-
tems, it would be necessary to conduct a set of extended interviews to construct a vari-
ety of case studies on the subject.

New forms of Integration

The new layers of technology in the multinational enterprise are raising entirely new
challenges for integration. We have discussed three types — Weberian, Collaborative,
and Scale — as different approaches to development of information technology. There
may be others. The enterprise needs to re-think how it approaches the integration prob-
lem, constantly looking for new methods of developing systems. Looking for new
methods and approaches should start whenever there is apparent disagreement on the
best approach. Lack if agreement signals weakness in approach, and the opportunity to
develop something new.
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The research challenge on new forms of integration must aim to discover whether there
is a new Systems Development Lifecycle (SDLC), or significant modifications in de-
velopment processes that can help efforts. Most companies have difficulty rolling out a
global application, finding new ways to accomplish this would be a useful line of re-
search.

Collaboration and Virtual Teams

Development of international applications as well as provisioning of international serv-
ice is being made possible by the use of virtual teams — groups of experts located in
different geographical areas banding together electronically in order to deliver a specific
set of services to the enterprise. Virtual teams and centers of excellence are developing
in many organizations, certainly to handle the immediate problems of technology and
project development, but also in order to create entire new capabilities for the firm.

It is being recognized that use of virtual teams is not going to go away. It is difficult to
get IT professionals to re-locate, and in many cases this is not cost effective — better to
use the virtual team approach.

More work needs to be done understanding what exact technologies are available to
enhance the work of virtual teams. Many organizations are using applications software
such as Lotus Notes, or Microsoft Exchange as office standards in order to build a plat-
form for collaboration. These technologies when rolled out on a global basic provide a
certain amount of consistency across the organization, wiping away the local differ-
ences that have been the bane of international IT organizations for so long.

The issues around collaboration and virtual teaming is to understand in greater detail the
bestmanagement practicesirrounding their use, as well as the most cost-effective and
capable software applications needed.

Taxation and Continued Regulatory Problems

Taxation continues to present a major problem in international commercial relations. It
is possible to use the Internet to both take orders and deliver products such as software,
and have this process operate complete separately from the payment mechanism. Soft-
ware downloaded into France from Silicon Valley, can be paid for by transfer of money
from Switzerland to Belgium — completely escaping French financial authorities. There
are many possible variations here. The key factor the location of the sale, and the pay-
ment of tax. Companies are learning to use the Internet to avoid taxation, by redefining
the point of sale and moving it towards the jurisdiction of lowest taxation.
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The Problem with ‘Net’ Taxes
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Needless to say, financial authorities are working on this problem, since it represents a
clear threat to the guaranteed tax revenue taken on behalf of governments. The Clinton
Administration has pressed for a lifting of Internet taxes, and a cessation on imposition
of further Internet related taxes on an international scale. There is interest in avoiding
seeing the Internet become less useful, because it is taxed in a discriminatory fashion.
The lack of taxation in this public policy position indicates the importance being placed
on the issue — there is an inherent belief that for the time being, while the Internet is still
in its growth phase for use in business, it is better to avoid the imposition of taxation.
The position in Europe is developing differently. It is difficult to argue against some
type of taxation through the Internet, but enforcement and monitoring is difficult. There
is a fear that over-regulation at an early stage in the technology development process
will stifle innovation, and prevent Europe from being competitive in this new area of
technology, with its associated applications, and general overall efficiency promise in
many economic sectors.

The challenge, then, for the multinational is to develop a set of policies that are flexible
enough to take advantage of international developments, without setting up the corpo-
ration for future liability, or skirting the law. As can be seen from the adherence to the
European privacy legislation, the IT function in many multinational enterprises is fre-
quently lax in its ability to monitor legal and regulatory developments. There is a risk
that monitoring the emerging taxation regime is also a weakness for many multinational
IT organizations.

IT and Strategy

How is IT helping the multinational enterprise develop competitive force across its
markets? We can suggest a few methods, but there are hopefully others that need to be
discovered.
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Fast Assembly of Competitive Force

Successful multinationals are using information technology to build capability to
quickly assemble forces at a needed location in order to overwhelm the competition.
The multinational must conduct its business in many different geographical areas, each
with different levels and types of competition. Te@npetitive landscapsets the stage

for the business response needed. How can the multinational respond?

One way is to muster internal resources in order to adapt to each business opportunity
and challenge. This presupposes a type of flexibility and mobility of internal resources
than we have seen in the past. It is almost as though the purpose of information technol-
ogy is partially to assist the enterprise in creating a set of ‘international fire brigades’
capable of responding to local competitive threats as needed.

This fast assembly of competitive force can spell long term success or failure in
emerging markets, or in established markets where new competitors wish to enter into a
competitive line of business.

Rapid Market Penetration

Information technology can also be used to make rapid market penetration. This can
take place as new markets open up or become ‘hot’ with competitive rivalry between
firms. The role of IT in the multinational becomes one of assisting in getting rapid mar-
ket penetration. This could mean anything from helping in the roll out of a national
network to providing support for a new chain of stores. The important competitive ad-
vantage on the IT side is ability to quickly respond to emerging business conditions.

Geographic Projection of Competitive Advantage

Another critical role for information technology in the multinational is to allow it to
project competitive advantage into foreign markets. This takes place when the market
being 'attacked' does not have IT-sophisticated enterprises operating within its borders.
Under normal sequences of foreign direct investment, the multinational would enter into
the market and gradually build up its presence. However if it is the case that IT can
serve as a form of competitive advantage, then the enterprise it able to make more rapid
progress. IT can be used as the signal method of gaining market share. In this case, IT
serves as the core competence of the enterprise.

Projection of IT expertise into a national market can take place quite suddenly, provid-
ing there is adequate availability of telecommunications, either via a terrestrial network
or through satellite. The processing of the data can take place on a temporary basis in a
remote location that already has the key set of applications up and running. In addition,
as the application proves its worth in the new market, it is easier to adapt a pre-existing
application many time to a national market than it is to create an entirely new applica-
tion from scratch. It would be useful to gather examples of cases in which It has been
used as the primary way to penetrate a foreign market.

Industrial Alliances, Co-opetition, and Industrial Networks

The tremendous advances in telecommunications and applications are leading to an en-
tirely different type of industrial structure. Instead of companies working in isolation
from one another in a competitive framework, they are being given the opportunity to
engage in certain types of mutually beneficial cooperation. Industrial networks and
communities of enterprises are beginning to offer combined services to consumers. The
consumer is able using this new form of organization to enter in single orders that trig-
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ger a variety of transactions in multiple enterprises - everything from business partners
to shippers to financial institutions.
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The linking together of enterprise systems with each other makes this possible. Al-
though this is a complex undertaking, the use of XML and the Internet is making is far
easier to link together systems than in the past. Some vendors are providing solutions
that do not require formal cooperation from one organization to another, as the XML
system is able to attach itself to a distant web site and conduct a variety of transactions.
If the web site changes, then it is easy to make adjustments without writing new code.

Use of XML to link enterprise systems
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The multinational enterprise is going to have to learn to participate in these industrial

networks. New rules for cooperation and competition will emerge. Playing in this type

of environment will require a completely different operating model of the IT organiza-

tion in more corporations. Some of the key issues that will emerge are as follows:

* How can companies develop applications that span the enterprise systems of multi-
ple organizations?

» What types of procedures should be put into place for problem determination, sup-
port, and maintenance?

» How are costs to be shared between the different organizations participating in the
network?

* What types of legal contacts are necessary in order to build the type of cooperation
that is going to be needed [including liability]?

» What types of systems development tools are available to handle building these
systems?

Dissonant Systemic Cognition

The multinational enterprise can be modeled as a 'sensing' organization, using a biologi-
cal-type metaphor. The role of the information system then becomes to take in 'stimulus’
from the outside and 'convert' it to 'nervous system' signals for processing in the 'brain’.
This simple model does not lend itself to a great amount of complexity. For example,
what does the 'organism’ do if it receives contradictory information? This is 'dissonance’
of information, and is something that is endemic to the world economy.

The role of information technology should also be to develop ways for the organization
to deal with contradictory information and make coherent decisions. Such capabilities
are needed when it is expected that the competitor in one geographical area will be a
key partner in another.

Not much is known about how to create information systems, particularly decision sup-
port systems that can work effectively with dissonant information. Without these sys-
tems, however, the multinational will have difficulty operating in th&Qéntury.

The 21° Century IT Organization

The remainder of this essay is designed to highlight a few of the key issues that are
likely to face multinationals in the short-term future.

Technology Churn

The multinational enterprise will continue to face challenges over how it selects infor-
mation technology to build its infrastructure. There is major competition between major
architectures, and violent almost 'religious' arguments regarding the applicability of one
or another architecture over another.

It will also continue to face 'technology churn' - the propensity for some technologies,
such as the desktop in particular, to need replacement of hardware every 2-3 years. At
the same time, other technologies, such as mainframes or mid-sized equipment have
entirely different technology cycles. Mainframes are not 'replaced' in any normal sense
of the word, although they are occasionally upgraded. Mid-sized machines have a life of
7 years or so, although it is longer for the AS/400 series which behaves more like a
mainframe.

What we expect to see will be a continued specialization of different architectures, de-
pending primarily on the operating system, not on the particular hardware vendor.
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Scale & Scope
Current Technologies in Mainframe and Mid-sized Platforms Do Not Present
an Upper Limit on Scalability
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High-speed transactions oriented systems will continue to be best handled by systems
such as IBM OS/390, primarily because of its high availability [the highest of any oper-
ating system], and the business-critical nature of the work. We expect that collaborative
systems will tend to migrate towards the mid-sized machines, centered around Unix and
its variations. NT is starting to challenge this area, but does not yet have the robustness
of Unix. Specialized business applications will continue to work on architectures such
as AS/400, with the desktop being dominated by the WinTel monopoly.

The basis of competition has shifted away from the hardware towards the operating
system as a basis of competitive advantage. Why? It is because the actual hardware
costs have narrowed considerably. The choice between one architecture and another is
no longer based on differences in hardware costs, but rather on differences in operating
systems, and the nature of the installed base. In particular, if there is a significant in-
stalled base of one or another operating system in an organization, then there is little in
the way of pricing differentials to compel an organization to migrate to one architecture
to another.

The Applications Superstructure

Increasingly, corporations will compete as a member of an 'industrial network’, either on
a permanent oad hocbasis. An industrial network is a group of companies that allow
their enterprise systems to cooperate with each other for the purpose of providing a
complex array of goods and services to the customer.
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The ‘applications superstructure’ is a set of
applications on top of existing enterprise systems
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This 'applications superstructure' is being built today in many industries, and will con-
tinue to grow. It will place the customer at the center of the transactions, and will allow
multiple partnerships between corporations to be set up on a 'need to sell' basis.

This is an entirely new competitive landscape. It will mean that long-term relationships
may become an artifact of the past. It will also mean that an entirely new set of analyti-
cal problems in IT will start to show up - how to study complex information technology
phenomenavithoutreference to individual corporations.

The Persistent Boundary Problem and transformation

However you look at it, the concept of the multinational enterprise is changing, par-
ticularly as it moves from transnational functional integratiopadnering as a key
strategy in bringing about transformation.
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Systemic Transformation in Multinational Enterprises
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The persistent boundary of the multinational enterprise is fading away, just as has the
boundary of the nation state. Increasingly, we can expect that the boundary of the mul-
tinational will become mor&ansparentto outsiders, and their enterprise systems.

This transparency will be necessary in order to achieve the type of industrial network
oriented integration necessary to service major customers. At the same time, however, it
raises many different issues of analysis.

What tools do we have to analyze systems that themselves have no fixed boundaries,
but rather have portal after portal of linkages with other systems? How do any of our
older methods take into account this problem? What is the unit of analysis?

Conclusions

We started this short essay talking about the tremendous size of the information systems
in multinational enterprises. Now imagine to yourself how langiistrial network
systemare in comparison - how difficult to measure, to explain, to understand. This
problem is even more difficult when considering that industrial networksirdwal in

nature - capable of being set up and torn down at a moment's notice, depending on the
demand from customers. Analysis of a fleeting phenomena - this will be one of the key
IT research challenges in the next century.
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ABSTRACT

Global branding is increasing in Mexico and other developing nations as worldwide
companies and products are increasingly marketed worldwide. This paper presents an
enlarged research framework based on Doyle (1990), to account for transition of com-
panies in branding based on technology, market segments, and brand growth strategies.
The four dimensions of product, management, process, and application technology fur-
ther explain an enterprise’s technology strategy. Nine case studies of large foreign- and
Mexican-owned firms in Mexico are analyzed and categorized within this research
framework. The cases show that three U.S. global firms and the Mexican firm Cemex
are in the global brands cell of the framework. The other five firms have brand status
that is less developed but is in transition except for Seguros Comercial America, which
is only advancing moderately in technology from its existing status. Technology is
shown to be important for global branding for selected companies, which may or may
not be in high tech sectors e.g. Cemex. The paper provides ideas for developing, man-
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aging, and enhancing branding strategies in developing countries, based on technology
as well as other factors.

LIST OF KEYWORDS. brand, technology, Mexico, strategy

" In a global economy deluged with thousands of new products each day - from bubble
gum to tractor trailers - goods are quickly lost in the shuffle without a strong brand
identity. A 1990 survey, for instance, found that two thirds of consumersridyyvell

known brands" (Interbrand 1992).

Strong brands are a key to growth and profitability in global markets. Marketers in the
U.S., Western Europe, and Japan have long recognized the value of brands. A study
conducted by Interbrand ranked the World's top brands, which consisted entirely of
U.S., Western European, or Japanese brands. Of the world’s top ten brands, seven were
American including among others Coco-Cola, Kellogg's, McDonald's, Kodak, Marl-
boro, IBM, and American Express.

U.S, Japanese, and European multinationals have invested substantially in the creation
of brand equity through protecting intellectual property rights, substantial advertising,
technological development, and competitive distribution. Traditionally, one would as-
sume that the development of strong brands is not a forte of most domestic or multina-
tional companies that are based in emerging economies. However, given the relative
paucity of information about companies located in emerging nations, examining the
brand growth strategies adopted by major companies based in emerging economies may
help us understand the potential effect they might have on the global markets of the fu-
ture.

Technology and Brandind echnological development has generally been considered
an important factor in ensuring economic growth (Alkhafaji 1995, Reddy and Rao
1986). However, the relationship between technology and branding has not received
widespread research attention. An examination of the world's top ten brands as identi-
fied by Interbrand, indicates that four of the brands namely: Kodak, IBM, Sony, and
Mercedes Benz may be considered "high technology" brands. The other six brands in
the top ten namely Coca-Cola, Kellogg's, McDonald's, Marlboro, American Express,
and Nescafe may not be considered "high technology" brands based on a traditional
product oriented definition of technological advancement. In general, an overview of
the top fifty brands suggests the dominance of "low technology” brands.

However, technology is not one dimensional in nature, and a review of the world's top
brands using a multidimensional definition of technology may throw additional light on
the relationship between branding and technology. Alkhafaji (1995) identifies multiple
dimensions of technology and classifies then into four types namely: product technol-
ogy, management technology, process technology, and application technology. A defi-
nition of technology that goes beyond a mere product orientation, suggests that techno-
logical development and innovation are critical to branding, and an integral part of all of
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the world's top brands. It could be argued for example, that brands such as McDonald's
are leaders in the development of fast food process technologies.

The goals of this research paper are twofold: first, to present and expanded research
framework for branding strategy and technology transfer, and second, using the three
variables that we have identified in our expanded framework, namely old/new technol-
ogy, existing/new markets, and brand growth strategy, to analyze and categorize the
brand growth strategy of nine firms based in Mexico.

Research Framework and Methodology

The relationship between branding and technology has been examined by Doyle (1990)
who suggests that technology is integral to the growth of a brand. Doyle classifies tech-
nology into new and old, and markets into existing and new markets and suggests that
brand growth can be achieved by combining either new or existing technology with
either existing or new markets. Furthermore, the use of new technology to target new
markets is likely to lead the development of global brands. Doyle presents a useful
framework not only to study the brand growth strategies of brands based in developed
markets, but also to examine the brand growth strategies of brands for firms based in
emerging markets. The basic framework suggested by Doyle is presented in Figure 1.

FIGURE 1
Brand-Growth Directionmviatrix
" MARKETS BRAND NEW
SHARE
SEGMENTS—1»
\\ \\
NEW
q
EXN GLoBAL

(Source: Doyle, 1990)
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While markets and technology as identified by Doyle are important for brand growth,
we expand upon Doyle’s framework by identifying a third variable of critical impor-
tance to brand growth: namely the broader strategic approach that is used. Technology
and strategy are variables that interact and combine together in terms of their effects on
brand performance. For example, a company that does not have access to the most ad-
vanced technologies may rely on licensing or strategic alliances with other brands as a
way to maintain and enhance its own market share. On the other hand, a company that
already possesses the most advanced technologies may view coapqgrasgion as a
primary mechanism for brand growth. Therefore, a framework that attempts to classify
brand performance needs to take into consideration the dual roles of technology and
strategy. Our expanded framework that takes strategy into consideration is depicted in
Fig. 2. It adds a third dimension of brand growth strategy.

Next, we discuss the various brand growth strategies and identify some explora-
tory hypotheses that identify the relationship between technology and brand
growth strategies.

FIGURE 2
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To better understand the added strategy dimension, we next discuss briefly a few of the
more commonly used brand growth strategies.

Brand Growth StrategieJ he various strategies that might be adopted to strengthen and
grow the brand are:

» Strategic alliances with other brand€ooperation between brands can take many
forms ranging from a one time relationship involving cross promotion, to the develop-
ment of a long term relationship resulting in the introduction of a new product using
brand names of the strategic partners. An example of a strategic alliance involving high
cooperation and the introduction of a new product, would be the introduction of
"Healthy Choice from Kellogg's" cereals that involved Healthy Choice and Kellogg as
partners (Aaker 1996).

» Acquisition of other brands to facilitate the growth of existing brardsrand that

is already global could purchase well known local brands and subsequently use the in-
frastructure of the local brand to expand the growth of the global brand. This is a strat-
egy that has been used by global bands such as Coco - Cola.

» Enhance the brand primarily by exporting to new markdtsis has been one of the

more widely used forms of expansion for corporations based in emerging markets.
Since, most of these corporations do not have enough resources to build global brands
in a short time, exporting to enhance revenues may serve as an intermediary stage to the
building of the global brand. However, if the exporter primarily serves as a supplier to a
brand that is not owned by them, the utility of this strategy to brand building is ques-
tionable.

» Growing the brand by licensing the brand narh&ensing the brand name has be-
come increasingly popular as a means of enhancing revenue and increasing brand value.
Licensing the brand may be viewed not only as a method of linking a larger number of
products with the brand, but also as a method of expanding the brand into international
markets.

* In-house developmenthe In-house development of brands is likely to occur when
there exists a brand orientation among managers responsible for the brand, and an
awareness of the need to establish a strong brand image. The marketing strategy of the
firm takes the importance of the brand into consideration; the competitive advantages of
the brand are clearly identified; and brand extensions that take advantage of the strength
of the existing brand image are commonly utilized to introduce new products. In effect,
the brand is viewed as a strategic device that can enhance the profitability of the firm
(Chernatony and McDonald 1997).

* Maintaining domestic market strengtiWhile brand growth is clearly a focus of
managers of multinational companies in developed economies due to the primary need
to increase shareholder value, this may not be the case for companies based in emerging
markets. In economies not yet exposed to global competition, many companies have
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grown large by virtue of little competition, and little customer choice. Consequently the
culture of the organization is primarily focused inward, rather than on the customer. In
such conditions, there may be little incentive for brand growth, and managers may be
satisfied with the status quo i.e. maintaining domestic market strength.

Relationship between technology and brand growth strategy: While the relationship
between technology and brand growth strategy is an important issue, particularly in
emerging markets that have a wide variation in the technologies available, we have not
come across any research that has examined this relationship. In this paper, we explore
the relationship between technology and brand growth strategy, and argue that firms
with strengths and weaknesses in different types of technologies are likely to follow
different strategies to grow or maintain the brand.

Management technology and strategic acquisition: A firm that possesses good Informa-
tion (management) technology, in addition to improving the efficiency of routine and
repetitive transactions is also likely to gain a competitive advantage from an improved
decision making process in various functional areas such as marketing, logistics, pro-
duction, and finance. In emerging markets, firms generally do not have the ability to
spend substantially on improving product technologies. However, in low product tech-
nology industries such as cement and paper, firmgtssess goothanagement tech-
nologies may be able to create competitive advantages. By virtue of efficient and effec-
tive management , these firms may be able to grow the brand by taking over less effi-
cient firms in the same industry and turning them around.

Product technology, strategic alliances, export, and status quo: In emerging markets,
firms weak in product and management technologies are unlikely to grow the brand
through exports. However firms weak in product technologies, could substantially im-
prove their brand offerings and competitive position through strategic alliances. The
popularity of joint ventures in many emerging markets is testimony to the feasibility of
such a strategy. On the other hand, if domestic competition is weak and the firm is for
all practical purposes a monopoly, there is no strong incentive for the firm to grow the
brand, and the firm may be very comfortable with maintaining the status quo.

Firms strong in product technologies in comparison to other firms in the global
marketplace are likely to follow a strategy of export to grow the brand, since they
enjoy comparative advantage in the global marketplace. The firms most likely to
be strong in product technologies are subsidiaries of leading multinationals that
have established manufacturing bases in emerging markets. Examples of such
firms include IBM, Toyota, and Daimler Benz.

The above discussion on the relationship between brand growth and tech-
nology leads us to the following exploratory hypotheses:

H1: Firms based in emerging markets and strong in management (information) tech-
nologies are likely to grow the brand by a strategy of acquisition.
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H2: Firms based in emerging markets that are weak in product or process technologies,
and facing a competitive environment are likely to grow the brand through the creation
of strategic alliances.

H3: Firms based in emerging markets that are weak in product or process technologies,
have a dominant market position, and face little competition, are likely to focus on
maintaining the status quo.

H4: Firms based in emerging markets that are strong in product and process technolo-
gies are likely to grow the brand through exports. These firms will in general, be sub-
sidiaries of dominant multinationals headquartered in developed economies.

Methodology The paper examines the enlarged theoretical framework by analyzing
nine case studies of companies in a developing nation, Mexico. Mexico is chosen be-
cause it is an intermediate developing nation that is a testing ground for the transitions
in technology and in brand evolution from domestic to global.

Case study methodology (Yin 1994) is appropriate because large sample frames are
difficult to establish in a developing nation and because the case method allows gather-
ing of more diverse information than would be available in a published survey or in
published data. Interviews were conducted by one of the authors (James Pick) with the
companies in fall of 1997 in Mexico City. The person interviewed was the chief execu-
tive officer or an upper level manager referred by the chief executive. The interviews
were supplemented with annual reports, other reports, and web site material available
from each firm. In addition, recent articles and reports from academic journals and
business magazines in Mexico were utilized to verify and amplify data from the inter-
views.

Case Studies

The cases are grouped into three broad areas of computing/telecommunications, fi-
nance, and other. All the companies are technology-driven in the broad sense discussed
earlier. The table below summarizes the case sample and groupings.
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Case Sample Firms

Name Ownership Size of Mexi- | Products Major
can Revenues Brand
in 1995 (rank) * Names
Group 1. Computer and Telecommunication Companies
IBM/Mexic | U.S. (100%) 9,363 (21) Computers and asstBM
o] ciated products and
services
HP/Mexico | U.S. (100%) 5,394 (42) Computers, printer$jP
electronic equipment
Alestra U.S.-AT&T (49%) | NA Telephone and Alestra
Mex.-Bancomer communications AT&T
(25%) networking services
Mex.-ALFA (26%)
Group 2. Financial Companies
Bancomer Mex. (86%) 193,398 — As- | Banking and related| Bancomer
Canada-Banco de| sets financial services
Montreal (16%)
Bancomext | Mex. Govt. 16,160 — Assets Banking services | Bancomext
(100%) and export
Loans/promaotion
Seguros Mex. (100%) 17,041 — Assets Insurance and re-{ Seguros
Comercial lated services Comercial
América América
Group 3. Others
Hoteles EI | Mex. (100%) 436 (201) Hotels El Presi-
Presidente dente
Inter-
continental
Dupont/ U.S. (100%) 2,334 (84) Chemicals and Dupont
México chemical processing
Cemex Mex. (100%) 19,821 (8) Cement, concrete Cemex
foreign
brands

and

» in millions of pesos cited from Expansion, 1996
Sources: (Expansion 1996; corporate reports)

Each of the case study firms is discussed and analyzed to explain its branding growth
and strategies relative to our theoretical model presented earlier.
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IBM/Mexico

IBM/Mexico is a rapidly growing division of IBM. It averaged 35-40 percent growth
over the past seven years, since the Mexican economy began to be opened up. Under
the new worldwide C.E.O. Louis Gerstner, IBM has transformed the Mexican Company
from a local emphasis seven years ago to a global emphasis today.

The major products and services produced in Mexico are fourfold. First, there is a
global plant in Guadalajara for production of IBM ThinkPad laptops. It is IBM’s larg-
est laptop plant and is the principal supplier to the U.S. marketplace. Second, IBM pro-
duces the read/write access mechanisms for disk drives of different sizes. The
read/write mechanisms are shipped to IBM plants in San Jose, Japan, and Germany for
final manufacture. The hard disks are not only incorporated into IBM products but also
sold to OEM customers and to other computer firms. The process and product technol-
ogy levels for the laptop and hard disk component manufacture are highly advanced — at
a world class, robotic level. The technology is transferred from advanced R&D sections
of the company located mostly in the U.S., Japan, and Germany. Third, IBM/Mexico
provides a full array of IBM products and services for the Mexican marketplace, mostly
to the domestic market but somewhat to multinational companies based in Mexico.

Currently, IBM/Mexico provides about 80 percent of production to foreign export and
20 percent to the domestic market. The foreign exports are sent into IBM’s global mix
including North America, Europe, Asia, and Latin America. IBM is purchasing the
major of its raw materials from the U.S. and about two fifths of its raw materials do-
mestically.

IBM utilizes the famous global brand name for all its products and services. Itis in the
global brand segment of the brand growth matrix. It furthers this brand growth by con-
tributing very high manufacturing productivity, among the two highest of all IBM re-
gions worldwide. It contributes by taking external world class technology and utilizing

it to produce efficiently and with superb quality. Among the technology dimensions, it
is particularly cutting edge in the product and process areas. Because it is a world
leader in information technology taking advantage of its internal capabilities, it is also
strong in management and application technologies. It has some local potential to par-
ticipate as a leader in opening up the Mexican computing and technology market which
has been rather sluggish. However, since IBM is an unquestionable global firm, the
Mexican market segment on a firm-wide basis is moderate sized. The largest branding
contribution remains the productivity and quality contributions of its world plants to
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support the global brand name. The strategic element is to make excellent use of the
existing global brand.

Hewlett Packard/Mexico

This is the Mexican part of Hewlett Packard. It concentrates on manufacturing in Gua-
dalajara and on sales and services throughout the country. HP/Mexico has established
an outstanding record of quality and other awards both in Mexico and from HP world-
wide.

HP/Mexico has the following product areas: (1) global plant for printer electro-
mechanical assemblies. This includes the responsibility for design of these compo-
nents. The printers are assembled in Japan, (2) printer distribution for Mexico and Latin
America. Printers are shipped in and provided with final packaging in Mexico for about
half domestic consumption and half in Latin America, and (3) LED manufacture. The
LED function was recently transferred from Malaysia to Mexico to take advantage of
proximity to large markets including automotive, (4) domestic sales and services. This
is done through a well developed dealer network throughout the country.

HP/Mexico does not regard itself yet as a globalized unit, but more as a Latin
American and North American regional unit that is moving toward global. This
is reflected in its place in our theoretical model, for which it would seem to
straddle the new markets and new technology cells. In particular, part of
HP/Mexico's product lines are produced and marketed for the brand worldwide.
Like IBM, the product and process dimensions of HP/Mexico’s technology are at
a highly advanced level. Other important sections of HP/Mexico are concerned
with markets in Latin America, French-speaking Canada, and areas of the east-
ern U.S. Regardless of the reach of markets, it is supporting a global brand
name i.e. locally, regionally, and worldwide. It is charged to incorporate new
and advanced process technology especially in printer assemblies as well as to
open new markets where opportunities present themselves. For instance, it has
been encouraged to enter the French Canadian market and to sell into the
European marketplaces if costs justify HP/Mexico over the European HP units.

HP has advanced technology levels in all dimensions and especially in the product and
process arenas. With some expanding segments of products in particular for some
worldwide markets, it is located in the global brands cell of the strategy framework.
The brand growth strategy of HP is to strengthen the brand in house. This includes
strengthening the HP global brand through outstanding efficiency in hemispheric and
global production and strengthening the HP brand in Mexico through supporting a large
network of franchisees in Mexico.
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Alestra

Alestra offers long distance phone and other telecommunications services to selected
urban areas throughout Mexico. It only started business to customers in December of
1996 and has grown from 10 to 3,000 employees in one year. It has succeeded in taking
about 15 percent of the telephone long distance market. This market share was taken
away from the market leader and formerly nationalized but now privatized firm Telmex.

Alestra has minority ownership by AT&T. AT&T offers world class technology
and products as well as a global brand name. Among the technologies coming
from the alliance with AT&T are the design and components of a national fiber
backbone network, network control, switches, operator centers, and others.
The hardware adheres to the international standards of AT&T, rather than to the
less demanding Mexican standards. The Mexican majority owners of Alestra
are the Monterrey conglomerate ALFA and Bancomer, Mexico’s second largest
bank and another of the present cases. Both Mexican partners have provided
important assistance to the start-up, namely sources of administrative help from
ALFA and a nationwide branch network for marketing from Bancomer.

The technology of Alestra has come entirely from AT&T worldwide. The tech-
nology transfer is rapid and complete. For instance, the nationwide fiber net-
work that was installed is equivalent to the best available in the U.S. The tech-
nology has all been imported — Alestra is not capable of providing any of its own
R&D.

The brand name of AT&T provides advantage to Alestra in marketing. For in-
stance, it has found strong markets among large corporate customers and also
for non-Mexicans working in Mexico. These entities would recognize and ap-
preciate the AT&T brand name. Alestra falls into the new technology cell of the
theoretical model. It is remarkable the speed that Alestra has moved into this
cell — it only took the company one year to do so. The technology is advanced
in all four of the technology dimensions, and derives from the alliance with
AT&T as part owner. The threat, however, is the competition from the largest
market provider Telmex that is also modernizing and from Avantel, another new
and dynamic start-up. This competition was reflected in 1997 in “slamming”
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practices alleged to have been used by both Avantel and Alestra. The position
of Alestra in the new technology cell of the model may not continue. There is a
threat that Alestra might move backward i.e. either away from certain market
segments or by not bringing in upgraded telecommunications technology
quickly enough to survive. The maintenance of its position will depend on Al-
estra’'s sound operations and financial strength in the future.

The association of Alestra with the AT&T global brand name illustrates a brand
growth strategy, that is Alestra by itself could not compete with other strategic
alliances such as that of competitor Avantel with MCI. Its chosen brand growth
Strategy is a necessity for market survival of Alestra.

Bancomer

Bancomer is the second largest Mexican-owned bank. It has banking activi-
ties in commercial, corporate, and private banking, as well as finance, insur-
ance, foreign exchange, agency transactions, consumer credit and storage and
leasing. It was privatized along with all of the Mexican banking industry in
1991, but unlike most other major banks, it was not purchased or controlled by
foreign interests. Bancomer has the largest national network for personal and
commercial banking. This includes greater use of technology than the other
domestic banks. It has 1,250 branches; 2,000 ATMs; and 10,000 stations for
banking by public phone. Its internal management systems and applications
software are rather old fashioned. Although it is satisfactory by Mexican do-
mestic competitive standards, Bancomer’s technology base is weak to moder-
ate by U.S. standards in all the dimensions of technology.

It has emphasized expanding into new domestic market segments and niches in a proc-
ess that is referred to as "bancarizacion." For instance, the thrusts into insurance and
phone banking represent new niches not exploited by its banking competitors. It con-
tinues to search for new domestic markets.

It has formed overseas alliances with some prominent organizations, including Bank of
Montreal and its subsidiary Harris Bank of Chicago, to strengthen some banking op-
portunities in the three NAFTA countries. Also, it purchased 54 percent of Valores
Monterrey Aetna and now is able to partner on marketing Aetna insurance nationally
through the Bancomer branch network. It formed an alliance with Travelers Insur-
ance/Commercial Credit. Recently it partnered with the U.S. Postal Service to offer
U.S. to Mexico electronic funds transfer capabilities to consumers in designated U.S.
post offices. Although Bancomer remains predominantly domestic, these alliances
point towards increased North American presence in the future. The alliances are rather
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new. Except for enhanced EFT product technology from joining with the U.S. Postal
Service, they have not resulted in significant technology transfer yet. In the future, if
those alliances become stronger, more technologies may be transferred from these U.S.
and Canadian firms and organizations to Bancomer in the product, management, and
application dimensions.

On the brand growth grid, Bancomer is in the existing brand share cell, but is at the
lower left moving towards new technology, new market segments, and, to a much lesser
extent, global brands. Its brand strategy is in-house development of the domestic brand
and involvement in strategic alliances, so far of limited overall effect e.g. Bank of
Montreal, Aetna, Travelers. There are tendencies pointing in the future to much strong
strategic alliances with North American or global brands, perhaps involving a foreign
takeover.

Bancomext

Bancomext is the import and export bank of the Mexican government. It was formed in
1986 and is associated closely with the federal secretariat of commerce and industry
(SECOFI). lts principal mission to provide a package of services to help small and me-
dium sized Mexican businesses development improved level of export. A total of
50,000 businesses were assisted in 1996. The services include loans, training, market
advice, promotion, technical and information systems assistance, and training. Most of
the money assistance is not provided directly to companies but rather to large commer-
cial banks that in turn provide loans to Bancomext client firms. It also has a growing
segment of loans that are directly given to companies. This part of Bancomext business
resembles more commercial banking, in competing with commercial banks. Since fed-
eral government budget support for Bancomext has been gradually weakening, Ban-
comext is moving towards more emphasis on this commercial-like segment.

Overseas, Bancomext provides an important role of assisting Mexican companies get to
know and move into foreign markets. The bank has 36 foreign offices. Overseas Ban-
comext personnel are members of the official diplomatic corps of Mexico.

Bancomext has a moderate level of technology for a major bank. Its commercial and

operational technology is standard and of moderate sophistication. In the area of infor-
mation resources for its export clients, it has provided some fairly advanced electronic

services including on-line databases, Internet, and CD-ROM products. These appear
more advanced in the context of Mexico, but only moderate vis a vis the U.S. or coun-

terpart advanced nations.

On the branding grid, Bancomext appears to be somewhat in the upper right part of the
cell of "new market segments.” The main new segment is Bancomext's increasing em-
phasis on commercial banking. Its movement into technology is limited. Bancomext is

not strategically developing its brand name, and has not formed a global brand. Instead,
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it continues to rely on its existing domestic status as a quasi-government brand. This
may change if the federal government substantially reduces its subsidy to Bancomext,
forcing it to have competitive commercial status and consequently more competitive
branding.

Seguros Comercial America

Seguros Comercial America (SCA) is the leading insurance firm in Mexico. Across
insurance market sectors, its market share varies from 15 to 40 percent. It is a wholly
owned subsidiary of the conglomerate Grupo Pulsar, which is owned by Mexican bil-
lionaire Alfonso Romo Garza. SCA's major products include life, major medical, per-
sonal accident, homeowners, and automobile insurance. It provides special corporate
insurance products. Some of SCA's products are similar to standard ones in the U.S.,
but others are unique to Mexico. For instance, it offers health insurance customers ac-
cess to a medical network connected to more than 200 hospitals and 4,000 affiliated
doctors. Another unique product is on-site vehicle damage adjustment. This is done
through mobile offices in high tech mini-vans that come to the site of the accident and
provide immediate interviews and insurance assistance for the customer who has had
damages.

Mexican law prohibits SCA from operating overseas, but foreign insurance and other
financial firms can form arrangements with SCA to operate in Mexico.

SCA has emphasized technology corporate-wide. This includes modern information
systems, the high tech on-site mini-vans for accidents, PEGASO an information sys-
tems to produce digital policies centrally, company wide intranet, and voice recognition
technology for agents to access accounts on-line. This technology appears moderate in
terms of advanced nations. It does not compare to the large and sophisticated corporate
information systems of leading insurance providers in the U.S.

The Mexican insurance industry has experienced moderate incursion of foreign owner-
ship and alliances. However, SCA due to its strong financial status and ownership has
no foreign ownership or alliance participation.

On the branding grid, SCA is located in the existing brand share cell but has moved
somewhat in the direction of the new technology cell. Overall, however, it is only mod-
erate on the four dimensions of technology. It is prohibited by law from making a
thrust towards selling in global markets, but is actively encouraging foreign mainly U.S.
firms to enter the Mexican market through SCA. Since it is already dominant in the
vast majority of domestic insurance segments and throughout the nation, it doesn't need
to move into the new segments cell.
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Its strategy is to continue to strengthen its leading domestic brand name, while making
that brand name more recognizable to foreign companies seeking to benefit by it in the
Mexican market.

Hoteles El Presidente

Hoteles El Presidente is a leading luxury hotel company in Mexico encompassing nine
very well known hotels in key tourist locations and big cities in Mexico. It is wholly
Mexican owned. Since 1994, it has been affiliated with Intercontinental Hotels, a
global hotel chain, through a complicated partnership arrangement that is costly to Ho-
teles El Presidente. The benefit is access to the global brand and world class high qual-
ity standards. Seventy percent of its business is foreign and over half of its revenues
are in foreign currency. For the domestic customers, the El Presidente brand name is a
leading one and important. For the foreign guests, Intercontinental is the high profile
brand name with El Presidente of limited importance.

In technology, Intercontinental provides the key state-of-the art hotel industry informa-
tion technology in customer and financial systems. The most important information
system, provided by Intercontinental, is the global reservations system that is utilized by
the vast majority of foreign customers or their agents. Management technology and
product technology are the dimensions emphasized by this alliance.

Hoteles El Presidente straddles the new technology and global brands boxes in the
branding grid. Even for the domestic customers, there is benefit to the cutting edge fi-
nancial and other systems coming from Intercontinental. The foreign customer per-
ceives the product as a global brand. The alliance-based world class management and
product technology are particularly important in attracting and supporting the overseas
customer. The strategy is one of strategic alliance. In fact, prior to its affiliation with
Intercontinental, Hoteles El Presidente had been affiliated with Stouffer/Nestle and has
only been out of a global alliance for eight months of the last ten years.

Dupont/Mexico

Dupont/Mexico is a wholly owned subsidiary of Dupont. The division has been in
Mexico for 72 years, but it has been affected by corporate-wide globalization changes
only the last five years. Dupont/Mexico exports one third of its production, mainly to
Latin America. This substantial proportion is more than in the past. Some of the export
is integrated with other products including automotive, agricultural, textiles, and home
appliances. The quality of products is at world class standards. The chemical engi-
neering design, production facilities, and chemical process technologies are equal to that
of Dupont’s facilities in the United States. Dupont/Mexico stands out as advanced in its
product and process technologies. Its management and application technologies are
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more moderate. The markets are predominantly Western Hemisphere. The skill levels
and technology knowledge of employees are high.

There are several small alliance ventures including with Empresas Frisco to produce
hdyrofluoric acid and with ALFA to produce estartane fibers. These are with Mexican
companies and the brands of Dupont and its products dominate.

There has been a lot of investment in chemical and processing technology that corre-
sponds to Dupont's global standards. This technology is derived from advanced coun-
tries mostly from the U.S.

Dupont falls into the global brands cell on the matrix. It has achieved state-of-the art
process and product technologies and penetration in many segments through the
strength of the global parent company. The old and famous brand name continues to be
developed based on long term global strategy, of which Dupont/Mexico is a part.

Cemex

Cemex is a global colossus in the cement business that currently is ranked second in the
industry worldwide. It is an old domestic company dating back to 1906, but has moved
into the international arena since 1992 by acquiring dominant cement companies in
many nations and parts of the world including Spain, the U.S., Venezuela, the Domini-
can Republic, Colombia, the Philippines, and Indonesia. Many of these firms were ac-
quired at times when the local economies were weak. Cemex is transitioning these to
the global brand name, but retaining often in domestic markets some of the old domestic
brands of the acquired firms. Today, as seen in Figure 3, Cemex sales are 60 percent
outside of Mexico and are located all over the world. It has a worldwide system of
ships that can deliver to many countries throughout the world.

In technology, Cemex is a worldwide industry leader. This includes its own satellite
network in Mexico, GPS and GIS to guide delivery trucks, elaborate MRP and quality
control systems, advanced factory systems, executive management systems. Many of
these systems consist of combinations of advanced purchased products. Cemex uses
technology powerfullyn all four technology dimensiongnd resembles the best U.S.

firms that are using technology.
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In the branding matrix, Cemex falls well into the global brands cell. Its branding
Strategy involves acquisition of dominant national brand names and transition-
ing them to the global name, while retaining some benefits from the use of do-
mestic brands. The global branding is benefited further by aggressive move-
ment into new and broad-based technology dimensions and new geographical
market segments.

Discussion and Conclusion

Our exploratory analysis of the nine firms in Mexico demonstrates the complex role that
technology and strategy play in brand growth and in the ability to target new markets.
We classified the firms that we analyzed into three groups namely: computer and tele-
communication companies, financial companies, and a third group consisting of a mix
of different industries. While all the three groups that we examined were technology
driven, the role of technology in these industry groups was quite different.

In the case of the computer and telecommunications group of companies, technology
has been imported primarily from the U.S. either through strategic alliances as in the
case of Alestra, or through internal technology transfer as in the case of IBM and HP.
Interestingly, technology obtained by Alestra through a strategic alliance with AT&T
has not enabled Alestra to become a global brand. By contrast, IBM Mexico and HP
Mexico cater to global markets. As hypothesized in H2, Alestra is an example of a firm
that is weak in terms of product technology and has formed a strategic alliance to com-
pete with other firms in the domestic market. IBM Mexico and HP on the other hand,
are examples of the kind of firms hypothesized in H4, namely strong product technol-
ogy firms that help grow the brand primarily through exports. IBM Mexico exports
about eighty percent of its production and HP/Mexico caters primarily to the Latin
American market.

The companies in the financial group have adopted by the standards of Mexican busi-
ness, some of the more advanced process technologies in terms of information process-
ing and customer service. However, none of the companies in this group have reached
truly global technology standards, due to the lack of significant domestic competition.
While Bancomer has made some effort to serve markets in NAFTA countries and made
some moves towards forming strategic alliances to improve its competitive position,
Seguros Comercial America has been content to be a major player in Mexico. Ban-
comext, as an institution of the Mexican Government is limited to supporting the export
activities of small and medium sized businesses in Mexico. In general, as hypothesized
in H3, the companies in the financial sector are not particularly strong on a world basis
in terms of process or management technologies, have a dominant market position in
their respective industries, amd not seem to have made substantial attempts to de-
velop global brands.
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In the "others” group of companies Cemex stands out as a Mexican company that is
trying and succeeding in creating a global brand. While cement is traditionally not con-
sidered a high technology product, Cemex has adopted some of the most advanced
management and process technologies to create and sustain competitive advantages in
the global marketplace. Cemex is an example of the kind of firm that we hypothesized
in HI, namely a firm that is strong in management technology, and grows the brand
primarily by strategic acquisition. Hoteles El Presidente (another example of the type of
firm suggested in H2) is not particularly strong in terms of technology use and may be
typical of other Mexican firms such as Alestra, that enter into strategic alliances pri-
marily to obtain competitive advantages in the domestic market. Dupont Mexico a
wholly owned subsidiary of Dupont (a leading multinational in the chemical industry)
views the global stage, by and large, in terms of its ability to export to the Western
hemisphere, and one of the constraining factors may be the presence of other Dupont
subsidiaries around the world. In terms of its brand growth strategy, Dupont Mexico is
an example of the kind of firm hypothesized in H4, and is similar to IBM Mexico and
HP/Mexico.

In terms of our model framework, the addition of strategy as a third dimension, and the
interaction of technology and strategy, provides an enhanced understanding of brand
growth strategies. Our exploratory hypotheses receive support from the cases that we
examined. The case of Cemex supports H1, the cases of Alestra and El Presidente sup-
port H2, the cases of Bancomer, Bancomext, and Seguros Comercial America support
H3, and IBM Mexico, HP/Mexico, and Dupont Mexico supports H4.

In our sample, the most successful Mexican multinational has been Cemex, which has
used a combination of outstanding process (information) technology and strategic ac-
quisition to enhance brand growth. One of the reasons for the success of such a combi-
nation for Cemex, may be the fact that Cemex primarily focuses on an established low
technology product category namely cement. Thus, the combination of outstanding

process technology and strategic acquisition may potentially be a successful formula for
other large emerging market based companies in low product technology industries.

In summary, there have been a variety of strategies adopted by different firms with re-
gard to the use of technology and strategy in growing the brand. With the exception of
Cemex and companies headquartered in the U.S., namely IBM, HP, and Dupont, the
other firms that we studied do not seem to have laid as much emphasis on global
branding for a variety of reasons. Given, the general trend of companies in our sample
towards creating competitive advantages with a domestic focus, one of the interesting
guestions that needs to be examined in future research is the factors that result in com-
panies like Cemex using cutting edge process and information technologies to adopt a
global branding approach. Can Cemex be an example of the potential of information
technology to create a competitive advantage for firms based in emerging markets?

This study has primarily identified the strategies adopted by a sample of nine companies
to grow their brand. This represents a preliminary step in the identification of factors
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that cause companies based in emerging markets to adopt a global branding approach.
While our sample is small, and it would be difficult to generalize to a larger population,
the insights that we gain from this study nevertheless provide useful directions for fu-
ture research into the relationship between branding and technology in emerging mar-
kets.
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Abstract

The paper seeks telate some empirical observations on the impact of information
systems and technology (IS/IT) to the context of global marketing. It initially outlines
the emergence of the integration of these systems with approaches to using them in a
high technology environment. The paper specifically considers the role and growth of
the Internet as an IS/IT mediated medium in this respect. The core argument is that
business performance will need to be based on the development of coherent marketing
vis-a-vis Internet strategies. The specific context of biotechnology companies is consid-
ered which relates to an analysis of their approach to a Web-based presence. It is con-
cluded that earlier notions by global biotechnology firms attention to the value chain
will need to be revised in the light of more direct business-to-business transactional re-
lationships.

Key Words: Internet, Marketing, Strategy, Biotechnology, Global, Enterprises
Introduction

Marketing has evolved over the last two centuries, as the systems of production and
consumption have changed owing to the rapid development of technology. This rate of
change has seen the advent of mass manufacturing, rapid communication systems and
rapid transport systems. It is clear that marketing, in this context, initially moved from
fragmentation to mass and more recently to segmentation activities (Tedlow, 1993).
Owing to IS/IT techniques (Patron, 1996), increasing globalisation of communication
(Cronin, 1996) and the development of technologies for flexible manufacturing (Yasu-
muro, 1993) there is a drive for multinationals to consider the absolute dislocation of

273



time and space in undertaking marketing transactions. The Internet, in turn, offers a
virtual 24 hour experience in any market sector for global information prospecting.

Figure1  The Impact of IT on Marketing

The changes in Marketing from the late eighteenth century

FRAGMENTATION (BEFORE 1880s)
Societal and Technology
induced changes

UNIFICATION
MICRO-MARKETING (1880s-1950s)

Early 1990s /
SEGMENTATION (1950s-1990s)

(Ranchhod & Hackney, 1997)

Figure 1 shows the development of these phases and eludes to the possibility that mar-
kets may yet again be fragmenting (Ranchhod & Hackney, 1997) because of the ease of
communication. This is paradoxically in contrast to the early part of the nineteenth
century when markets were fragmented as a result of poor communications and trans-
port systems. In the last ten years, marketing techniques have put a bigger accent on the
interactive side of the commercial transaction, emphasising the importance of the com-
munication techniques (Csikszentmihalyi, 1990, e.g.; relationship marketing, one-to-one
marketing, etc.). Clearly, any human transaction involves a large amount of information
exchange, as can be seen from the following simplified list:

The stages of a transaction process :

1. Information dissemination.

2. Information contact.

3. Information exchange.

4. Deliberation.

5. Agreement.

6. Exchange of transacted goods and/or services. (Quelch and Klein 1996)

In all the cases at least the first five out of the six stages of a transaction process are
conducted at an informational level. Even the last stage can sometimes be considered to
be an exchange of information. For example, this is true of products and services which
can be digitally transmitted (text, images, sounds, software, virtual currency, etc.). Ob-
viously the use of these goods and services requires electronic consumer hardware sup-
port systems such as Hi Fi, computers, video recorders etc. (Anderson, 1997), as shown
in Figure 2.

274



Where online scores

Hard
Ease
of
Transaction
i ?
Book (Q biotechnology?
@ ¢p
Easy
Less Value added by online ~ More
Services

The Economist 1997

Figure 2

The speed and range of information transfer can, of course, be quite high as new devel-
opments in the field of multimedia software have increased. Information transmitted can
now be expressed in the form of printed text, image, sound, or a combination of all
these. (Watson, et al. 1998). The main general advantages offered by the Internet can
therefore be outlined, as follows;

- high speed of information transfer;

- high level of interaction;

- eliminate the limitations of physical space and time;
- high level of flexibility.

Taking into consideration these features it is possible to recognise the potential value of
the Internet as a tool for the development of commercial transactions. A number of
innovative companies have made attempts to transfer part of their marketing activities
on the Internet, in order to benefit from the advantages noted (Ghosh, 1998; Watson, et
al. 1998) However, their success in this area depends on their capacity to evaluate the
characteristics of the Internet, and to create a strategy for its management. This paper
considers these aspects in the context of biotechnology companies. These organisations
are especially interesting owing to their specific scientific requirements, where there
may be a need to portray complex product (chemicals and molecular) designs.

Internet Strategies

In commercial terms, the Internet can be considered a virtual market for the exchange of
informational goods and services. When the goods are essentially material the use of the
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Internet needs to be combined with the physical production and distribution activities of
the company. The information side of the exchange can be realised in real time, while
the material part of the product must be transferred through classical transportation
channels. A number of authors are beginning to question the role of the intermediaries
in the transaction process (Brenner et al, 1997). However, Sarkar, et al (1998) argue that
there will actually be a growth in the number of virtual dealers, as shown in Figure 3.

Impact of market development on electronic market structure

Percentage Electronic
of Producers Market
Using
Intermediaries

Traditional

Market

Time
Sarkar et al., 1998
Figure 3

The efficiency of the Internet is higher for the companies whose value-added contribu-
tion is concentrated primarily in product information. There is a general trend in all ar-
eas of human activity to create more value through information processing and this is
especially true for the high-tech companies (biotechnology, electronics, and engineer-
ing). The Internet is particularly valuable to this context because not only does it offer
instant information about products and services, but it also allows an efficient interac-
tive medium for value added activities such as ‘virtual’ molecular modelling. This type
of interaction can foster valuable joint research operations between companies on a
global basis.

The use of the Internet for commercial purposes implies the application and the mainte-
nance of certain standards, related to;:

- the reliability of the information exchanged,;

- the confidentiality of the information exchanged,;

- the security of the transaction;

- the compatibility the Internet hardware and software.
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Internet operations, therefore, need to be treated as a strategic unit which must be prop-
erly understood and designed before application by the organisation. The Internet strat-
egy should be compatible with the existing strategic portfolio, and with the long-term
plans of the company (Kassaye, 1997).

Angehrn (1997) has proposed a useful framework for determining the strategic applica-
tions of the Internet for multinational enterprises. The so called ICDT model reflects the
virtue of opportunities afforded by the Web to create ‘space’ for organisations or indi-
viduals to adopt ‘...alternative channels for exchanging information, communicating,
distributing different types of products or services........ ". The Angehrn model is identi-
fied through the notion of ‘virtual space’ fonformation,CommunicationpPistribution

and Transaction activities (ICDT). This segmentation of the various undertakings of
business units or agents allows an analysis of ‘separate’ strategic intentions and objec-
tives, as follows;

- virtual information space is abowusibility

- virtual communication space is abanteraction
- virtual distribution space is abodelivery

- virtual transaction space is abdtatding

These characteristics of the ICDT model are aimed at reflecting the nature of the exter-
nal environment for the organisation (markets and resources) and its internal processes
for analysing existing contexts, as shown in Figure 4.

The Four Virtual Business Spaces

new channels for economic agents to new channels for economic agents to
display and access company product engage in relationship, ideas, and option
and service related information building activities (lobbying, negotiations,

(including advertising, etc) etc)

new channels for economic agents to new channels for economic agents to
initiate transactions and execute business- distribute products and services (digital
related transactions (orders, payments, etc) goods, etc)

Figure 4
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Internet strategies also promise to be even more interactive with the advent of new
technological developments such as XML (Arbotext, 1998). Basically this new tool
will allow easy access to data in formats for different applications which will allow for
novel ways of interacting with the information which are currently not possible. XML is
likely to become the underlying technology for powering intranets and extranets, which
leverage the power of the Internet for complex business transactions. This clearly has
profound implications for biotechnology companies as the Internet sites could become
more than just a marketing window. Several biotechnology sites have already imple-
mented a more pro-active operational approach. Beside providing a 24 hours on-line
customer service, they provide an efficient channel for the transmission of requests, e.g.,
research projects or molecule design, which can be immediately translated into manu-
facturing orders, as shown in Figure 5.

Evolutionary Internet Marketing Strategies
for Biotechnology companies

Niching strategies
/ * Developing key networks
* Enhancing and leveraging current

Consolidation (full-line) strategies product/services
* Enhance and control integration and research
* Control- focused consolidation

Assortment of incremental strategies

* Positioning strategies- entertainment vs. infor’
* Interactive and web - based profit centre

* Offering ‘virtual’ molecular design

Experimental strategies

* Online vs. Internet

* Competition- oriented strategies

* Explore different alternatives and approaches

* Separate web activities from other marketing functions but
integrate into the marketing strategy

* Treat the Web as a profit-centre with a section which
cocentrates on Web design

Entry Strategies

* Day to day management

* MIS and computer focused approach

* Extend current plan/strategy with minor
changes

Adapted from Kassaye (1997)

Figure 5

The sites must obviously be organised and designed taking the strategic objectives and
the resources of the company into account (Angehrn, 1997). Clearly, in order to benefit
fully from the Internet an organisation has to maximise and improve their utility; acces-
sibility; interactiveness and flexibility. Pitt et al. (1998) argue that often a Web-based
presence offers a ‘flat’ landscape where companies need to design ‘attractors’ into their
pages, as shown in Figure 6.
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Figure 6

For biotechnology companies it is not clear what these ‘attractors’ should be as the na-
ture of their business is so different from that of well established companies such as
Ford , Disney, etc. Clearly, biotechnology companies may benefit from a ‘virtual’ re-
search relationship to exploit the features identified by Angehrn (1997) and may adopt a
position on the attractor framework with high customisation and high interaction. Some
of the key factors, discussed above therefore, need to be taken into account (Hoffman &
Novak, 1996).

Biotechnology Internet Marketing

In order to define the Internet marketing strategies of biotechnology companies 150
Internet sites of different sizes and nationality were accessed. The selected sample con-
sisted of 50 US, 50 German and 50 UK biotechnology companies with an Internet pres-
ence. The characteristics registered and measured for each Internet site are shown in
Table 1.

Table 1

1. Nationality of the firm : - German
- UK
- USA

2. Site design : - very simple (1 page, 1 window, two dimensional
text)

- simple (multiple pages, 1 window, two dimen-
sional text and images)
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3. Site structure :

4. Site content :

5. Accessibility :

6. Last update :

7. Interaction capabilities :

8. Company’s size :

- relatively simple (multiple pages, multiple win-
dows, two dimensional texts and images)

- complex (multiple pages, multiple windows, com-
plex background, complex two dimensional objects)
- very complex (multiple pages, multiple windows.
complex background, complex two dimensional and
three dimensional objects, both static and dynamic)

- unipage
- multipage - linear
- tree-like
- network

- company profile
- presentation of products and activities
- distribution operations and/or distribution network
- additional professional information (frequently
asked questions, news, discussion forum, educa-
tional material, etc.)
- database of related sites

a) Place of the site address :
- hard copy publication
- another firm’s site
- Internet database

b) Download speed :
- very fast (less than 10 seconds)
- fast (10 to 30 seconds)
- relatively fast (31 seconds to 1 minute)
- slow (61 seconds to 3 minutes)
- very slow ( more than 3 minutes)

- very new : less than 1 week
- new : between 1 week and 1 month
- relatively new : between 1 and 3 months
- old : between 3 and 6 months
- very old : more than 6 months

- direct e-mail connection
- company’s address and telefon/fax numbers
- search engine

- small (less than 100 employees)

- medium (100 to 500 employees)
- big (more than 500 employees)
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Web-based Research Findings

It is argued that the biotechnology companies could be broadly grouped into firms that
were following three main strategic marketing alternatives.

a) A Passive Marketing Strategy

In this case, the Internet site is mainly used as a promotional tool, offering information
about the companies on the virtual market. The objective of this strategy is to increase
customer awareness on the availability of the products/services on offer.

b) A Reactive Marketing Strategy

In this instance, the site becomes a privileged communication channel, between the
company, its suppliers, customers and the general public. The basic marketing offer
comprises of the details pertaining to price, quality and distribution of products, the
company encourages the virtual customers to acquire additional information about the
company and its activities. The company will therefore give a direct E-mail connection
facility as well as standardised forms for the query.

c) A Proactive Marketing Strategy

Besides communication an Internet site can also have an operational function. The vir-
tual customers have selective access to the firm’s Intranet through a software applica-
tion which allows the use of a search engine within the site. The site provides connec-
tions with other related Internet sites, agents and distributors, legal and financial serv-
ices and regulatory agencies. This interlinking is quite important in this sector. Other

possible applications centre around joint research projects, transfer of specialised infor-
mation or software exchange between the company and its partners or customers.

These three forms of Internet marketing strategies can also be considered as possible
stages in the development of the firm’s Internet site. Each more advanced Internet mar-
keting strategy represents an extension of the previous stage integrating the existing
functions and methods in a larger and more complex operational structure. The level of
interaction is also increased from stage to stage with the site being restructured in order
to permit not only the rapid exchange of information but also the security and the reli-
ability required for virtual transactions.

Figures 7, 8, 9 10, 11 and 12 illustrate the nature and content of the Web-based presence

for the biotechnology companies surveyed, including site design, structure, content,
speed, interactiveness and update information.
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The figures above illustrate the characteristics of the sites studied. Often the site designs
were simple or very simple (104 cases out of 150). the download speed is positively
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correlated with the complexity of the site design with the site structure and the firms’
size.
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Figure 13

Figure 13 shows that there are still only a small percentage of the companies surveyed
offering truly interactive sites and therefore proactive marketing. Most companies were
likely to fall into the passive or reactive type of marketing strategies. This may be at-
tributed to the newness of the medium and the uncertainties surrounding return on in-
vestment. Angehrn (1997) notes, in this respect, the limited extent of the role of the In-
ternet in business strategies generally where little is achieved more than to facilitate
access to consumers. This is clearly evidenced through an analysis of biotechnology
companies.

Given the general scenarios of globalisation of market fragmentation and the increasing
use of the Internet marketers will have to reconsider some of the basic tenets of their
Web-based strategies (Willman, 1998) Increasingly, for example, global marketing ef-

fectiveness will rely on greater involvement on the part of the purchaser. Metcalfe’'s
Law observes, most notable, that consumers will drive down transaction costs faster
than suppliers, owing to the growth and use of IS/IT. Metcalfe (3Com) noted that the
utility of a network rises with the square of the numbers using it. Downes & Mui (1998)
observe that with technology costs falling, and the utility factor rising driving down
transaction costs, company size will be significantly restricted. Suppliers are less ready
to embrace the technology as they have more to lose in the form of sunk costs.

As consumers become more sophisticated and interactive they will be more frequently
drawn to Web pages which allow better access and are attractive. This ‘attractiveness’
has limitless possibilities with the creation of links and product information often with a
multi-media type of interactivity. Interestingly, small companies will be able to adver-
tise more effectively than before, potentially eroding the market share of larger compa-
nies This proposition is based on the cheapness and ease of using the Web. It is entirely
possible that small companies will grow at the expense of the larger concerns as they
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are likely to be more proactive and flexible. (Watson et al., 1998). Kassaye (1997) ar-
gues, for example, that the new medium challenges the advertiser-agency relations. This
overturns the norm of advertising where larger companies can afford to spend more
money to create effective advertising. Bigger companies will obviously continue to
have an impact but the segments will become much more competitive and fragmented.
Clark (1997) notes, for example, that as just one Web site reaches the world so that
markets that are too small on a local basis can become viable on a global one, which
clearly has significant implications for multinational enterprises.

Conclusions

The Internet provides biotechnology companies with the possibility of implementing an
effective marketing strategy. This virtual marketing needs to be embodied into the In-
ternet site of the company. The Internet is a global market which eliminates the space
and time transactional barriers allowing a high level of interactiveness between the us-
ers. It can be used best as a communication tool, and in the case of informatic products,
also as a direct distribution chann&s illustrated in Figure 15, according to Quelch &
Klein (1996) most biotechnology companies would fall into the third and fourth quad-
rants offering either transactions or information on a global basis.

Categories of Web Sites
Web Site Content

Information Transactions
Support/Service Only

Domestic

Audience
Focus

Global

biotechnology?  Adapted from Quelch and Klein (1996)

Figure 15

The implementation of an Internet strategy requires an evaluation of the company’s
resources and objectives as well as the integration of the Internet marketing strategy into
the existing marketing portfolio of the company. The creation of an Internet site will
influence in different degrees many other aspects of the existing business strategy of the
firm which have to be restructured in order to adapt to the new strategic tool. The size
of the company does not appear to be an appreciably influence on the effectiveness of
the Internet marketing strategy. Small companies use this new medium very effectively
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in order to improve their capacity to interact with distant customers while global com-
panies increase the flexibility and the speed of their approach. Few biotechnology
companies appear to be moving towards a pro-active marketing stance. However, unlike
conventional marketing strategies the Internet cannot be assumed to be a proactive me-
dium.. Clearly, the particular characteristics of the company and its level of resources
and strategic objectives are critical. It could be argued that a strategy which is not fully
utilising the specific qualities of the Internet site, i.e.; flexibility, accessibility, interac-
tiveness and utility, will not be entirely effective. The companies need to constantly
evaluate the characteristics of its own site, in comparison with other similar sites, and its
strategic objectives in an attempt to continually improve and update informational and
transactional value.

The use of the Internet is more beneficial for the firms whose products have a large pro-
portion of informational added-value as it is the case of the biotechnology industry. In-
ternet marketing strategies can be designed and implemented by taking into considera-
tion market conditions, objectives and the internal resources of the company. There
should be a balance between its structure, design and content whilst trying to maximise
permanently the utility, accessibility, flexibility and interactiveness of the site. It ap-
pears that the majority (approximately 75%) of biotechnology companies are taking
some advantage of these possibilities but are not fully exploiting the Internet as a strate-
gic option. Further research needs to undertake a full statistical analysis of the various
factors noted together with a consideration of additional parameters such as company
turnover, types of businesses, the importance of scientific information exchange and
intermediaries.
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