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Preface

Jan Baan

Based on my experiences in the world of Enterprise Resource Planning
(ERP) a question has been on my mind for a number of years: “Why is that
software so often hinders collaboration between people, systems and or-
ganisations? What makes it so complicated and what can be done to re-
solve this?”

As modern communication, such as the Internet, enables many more
distributed ways for cooperating, organisations need fast and reliable ways
to connect - and disconnect - their processes. ERP cannot do this. We need
a more advanced technology. Not one that “hard codes’ organisational
processes leaving little or no opportunity to change them, rather one that
allows organisations to capitalise on new business opportunities by re-
specting former IT investments, leveraging their existing systems and de-
veloping new business process driven functionalities. At Cordys we be-
lieve that we have developed a compelling solution to these challenges.
We speak of lightweight, composite application frameworks: a thin layer
of software using existing organisational systems and managing them in an
intelligent way.

I am attracted by the term “business operating system”. In the 1980s
computer operating systems were invented to allow application software to
be run on different hardware platforms. Today we require equivalent
“business operating systems” to run business processes on different organ-
isational platforms. Each process starts a complicated path of activities
picked from the members of its business network. We posed the question:
what should be done to make the outcomes of this network “smart”, that is,
just a little better than that of your competitor? More agile and self-
learning, giving more return to all the members of the network, now and
over time?

The near future will be about event-driven smart business networks
bringing together the qualities of independent professionals and smart
companies doing everything they possibly can to serve their demanding
clients in the best possible way. Potentially, smart business networks can
contribute greatly to the well being of people and to business success. And,
if the concept is worked out thoroughly and sensibly, we can enter a new
age of global collaboration that will benefit all participants.
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This book is the result of research carried out on the question “how do you
make business networks smart” and the resulting discussions at our castle,
“The Vanenburg”, in Putten. From 26-28 May 2004, scientists and busi-
ness people worked together to exchange their experiences and research, to
make predictions on the future of smart business networks. The meeting
was inspiring. Let this book inspire you!

We are talking about new possibilities for the worldwide collaboration
of people, systems and organisations for their joint benefit. Since we are
now on the verge of a new era, I encourage scientists as well as business
researchers to join hands and explore the new opportunities that this tech-
nology presents. Just collaborate.

/

Jan Baan

Founder and

Chief Executive Officer
Cordys



Preface VII

Han van Dissel

Innovation is at the heart of business success. The Internet and mobile and
wireless communication technologies are critical enablers of todays busi-
ness innovation. As we gain deeper understanding of the technological
possibilities, it is becoming clear that their successful application requires
more than simply exploring and exploiting new products or services. What
decides real success is the ability to organise, to build and to sustain a
value network of different business organisations. This book addresses this
“organising capability” as it speaks of “smart business networks”. I believe
the concept of a smart business network will create many progressive and
far-reaching changes: smart organisational networks will have a lasting
impact on our ability to generate wealth in an increasingly global business
world.

The first wave of Internet-enabled business innovation concentrated on
new ways of interacting with the customer, on the “web-storefront”, online
information provisioning and order taking. But great web sites do not nec-
essarily result in great profits. Without the ability to act effectively on what
the customer wants and expects, many of such websites have failed to de-
liver compelling business results. A new way is required to organise and
manage the many parties involved in the creation, and fulfilment, of a cus-
tomer order. This is what we call the “business network”. It becomes smart
if the network allows customisation, personalisation, and relationship
building; if it enables cross-boundary logistics and the strengthening of
brand identity. Logistics should play a dominant role in the enablement of
smart business networks - the more so as the Internet and mobile commu-
nications change the market to a web of interlinked supply chains.

In my view a smart business network is critically dependent on the ex-
cellence of the business process management of the cooperating firms. As
each firm will have access to the same technology, its own competitive
edge will depend on its unique ability to fuse people, business processes
and technology. The decisive factor may well be a firm’s competence to
“out-source” business processes and to “out-task” functions to best-
practice, online players, while at the same time building, enhancing and
sustaining relationships.

Process excellence in smart business networks creates many challenges
for the firm as well as for academia. Let me propose some themes:

1. Most organisations divide logistics over many functions. Implementing
smart business networks will require a much more holistic view on lo-
gistics in order to make business processes more modular and dynamic
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and to gain sourcing flexibility and asset efficiency. We know little
about how to transform existing organisations into smart business net-
works, how these networks should be governed, and how to leverage
their value potential for an individual firm participating in the network.

2. New technological solutions tend to bring new functionalities without
immediate attention to their integration with legacy systems. The inabil-
ity to integrate legacy systems into smart business networks may be a
barrier to their success.

3. The sourcing of business processes to best practice providers may, in the
short term, bring a favourable change to a firm’s capital structure but in-
creases the dependency on the process provider. The provider may be
the one who harvests the profits of moving to the next practices. The
longer term implications of business process outsourcing in smart busi-
ness networks are largely unknown.

4. Embedding business rules in the software of the business network en-
ables customer self-service but, at the same time, a firm runs the risk of
removing the distinctive, humanised content from its offerings. At the
end of the day, the social capital within and surrounding the business
networks may be a very important factor in determining a firm’s com-
petitive position.

The concept of smart business networks provides a strong, new direction
for business research. We, at RSM, are keen to take a lead. As a research-
driven school we must continually investigate new areas in order to pro-
vide the business community with guidance and world-class education for
business excellence. Smart business networks must begin with smart, edu-
cated people. This book brings together experience, research, and predic-
tions on smart businesses. Its creation is a result of the work and enthusi-
asm of the many contributors and, in particular the interest and continuing
support of Mr. Jan Baan, Founder and Chief Executive Officer of Cordys.
This book offers a venue for everybody interested in exploring and partici-
pating this new competitive frontier. I trust you will enjoy reading it.

|".:"I' T ,

Han van Dissel
Dean RSM
Erasmus University Rotterdam
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1 Welcome to Smart Business Networks

Introduction

Rotterdam School of Management is less than a mile away from the big-
gest cargo port in the world. During 2003 this Port of Rotterdam handled
327 million metric tons of cargo. Over 29,000 sea-going vessels docked at
the port. Over 7 million containers (“TEU’s” i.e. 20 foot equivalent units)
were carried through an area less than the size of the center of New York:
20,000 containers each day! (Port Authority of Rotterdam, 2004).

In August 2003 a group of the School’s researchers' put the following
question: imagine that, all over the port of Rotterdam, one could have in-
stant wireless access to the state of all ships, trucks, containers and cargo,
and anyone and anything related to this. If so, could one manage the proc-
esses better, faster, more effectively, and more efficiently? What could one
do that was not possible before? What would be required to do so?

This book is a first result of exploring these questions. Perhaps not sur-
prisingly, our research took us far from transport and logistics into very
different areas. Managing the movement of physical objects, or managing
digital goods or services, all seem to have the following in common: it in-
volves many different parties, linked together in a web of activities, using
different processes with no single organisation in full control over the oth-
ers. What makes this cooperation “smart”? Is the physical logistics smart-
ness the consequence of information smartness?

Embedded Smartness

For many years the Rotterdam School of Management has studied inte-
grated transport logistics, from diverse viewpoints such as operations re-
search, information management, and networking, or telecommunications.
Over the years, the port changed from a pure transportation hub to a
“value-adding hub”. Concepts such as “integral value chain management”
were coined to describe the management of value-adding processes that
are disjoint but need to be “linked”: our view was that processes such as
sale and purchase, transport, and payment can be integrated and “man-

! The group of scientists included professor Peter Vervest, professor Eric van
Heck, professor Louis Pau, Lorike Hagdorn, Martijn Hoogeweegen, Otto Kop-
pius, Diederik van Liere, Jeffrey Teich, Jimmy Tseng, as members of the De-
partment Information and Decision Sciences, Erasmus University’s Rotterdam
School of Management and specialising in the telecommunications of business.
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aged” across different parties over time. It is said that handling cargo is
difficult because it is not self-correcting. Cargo people refer to passage as
“self-stowing cargo”. Passengers themselves correct the transport proc-
esses if something goes wrong (“they complain”). Not so with cargo!
However, this can change. With much more sophisticated telecommunica-
tions with simple and affordable identifiers everything could “communi-
cate”; processes would be self-organising, a system could be “intelligent”.

This is not an idea restricted to the transport business. It can be a general
concept. Consider insurance. Cars and bicycles are already being equipped
with identifier-chips. Theoretically, an insurance company is now able to
continually manage its exposure to car and bicycle risks and everything
that goes with it; from selling insurance products and administering risks,
to handling claims.

With new communication technology comes new competitive capabili-
ties. We are advancing from the ability to move information quickly in a
given supply chain as mentioned above, to the ability to take advantage of
being part of a technological network to rapidly connect to and disconnect
from different chains. This requires a different level of smartness and is a
central theme of this book — but more of this in later chapters.

Networks - Not Chains

A transport process is an interesting phenomenon since it typically in-
volves many different parties that must work together (or cooperate) to re-
alise the actual movement of physical goods in the right direction. The
concept of Porter’s value chain (1985) can easily be recognised: a chain of
actors (or organisations) each carrying responsibility for a certain part of
the chain of activities. Cooperation techniques initially focused on the re-
laying of the chain, i.e. ensuring that the handover from one party to the
other goes well. Once many parties become involved, some with overlap-
ping or competing, capabilities, a selection, or choice needs to be made.
The chain becomes a “network” of cooperating or competing parties.
These parties are the “nodes” or “actors” while the routes are the “links” or
“paths”. We speak of “networks” in the classical sense, see Jay and Goetz
(1984), as a series of points interconnected by communication channels.
Business networks are defined as networks with the “nodes” being busi-
ness entities or “actors” interconnected by “links”, see Miles and Snow
(1992) and Kambil and Short (1994). Much work has gone into analysing
the information flows in organisational communications (Monge and Con-
tractor, 2003) and the governance of cooperation (Thompson, 2003). But
what makes a business network “smart”? What makes a business network
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generate more sustainable and profitable outcomes than other forms of
competitive, or cooperative, strategy?

Smart - or Stupid - Business Networks

It may not be easy to “see” smart business networks. Smartness may be the
result of actions and not always foreseen by the individual actors. Could it
be that even stupid actors could create a smart network together? Could a
stupid network be the result of smart actors? What defines stupidity? In
our discussions we agreed that we did not know! We also postulated that
one, critical component would be the following: a smart business network
segregates the business logic from the executional processes and activities;
i.e. the actors of a smart business network create a business operating sys-
tem. This business operating system coordinates the processes among the
networked businesses and its logic is embedded in the systems used by
these businesses. In practice we see the first glimpses of smart business
networking appearing. For example, Wal-Mart (among many others) is us-
ing radio frequency identification (RFID) technology for smarter product
tracking and tracing. Dell’s modular products and IT infrastructure allow it
to configure its supply chain “on the fly” based on the specific customer
order. Philips is developing ambient intelligence applications for the next
decade consumer homes.

The Research Themes

We set out to explore the scientific and practical implications of the design
and management of, what we called, Smart Business Networks. We identi-
fied the following components:

e Outcome of smart business networks. How do smart business networks
outperform traditional networked businesses?

e Execution of smart business networks. How are smart business networks
designing and implementing their critical execution processes?

e Governance of smart business networks. How are smart networks coor-
dinated and by what or whom?

e Design of smart business networks. What are the rules embedded in the
business operating system and how are they embedded? What can be
standardised and how?

We have not attempted to deal with the underlying technologies of smart
business networks, but rather with how to design and manage smart net-
works and to realise business goals using them.



6 Introduction

A Different Approach

The Journal of Information Technology? invited us to create a special issue
on Smart Business Networks. Cordys Company kindly offered its support
in developing the contents. We sent out a call for papers via the Associa-
tion for Information Systems® and other forums. Reactions came from
many different fields; from technology fields such as webservices, work-
flow, business process management, and (mobile) telecommunications, as
well as management fields such as information systems research, innova-
tion management, and general management strategies. Some offered very
new approaches such as studying interaction patterns as a result of network
topology based on the work of Buchanan (2002) and Barabasi (2003).

We decided to invite a selection of researchers to combine and consolidate
key knowledge and insights in this relatively new field of research. We
preferred that the participants should not have been previously acquainted,
and that they should have a “low” professional degree of removal to each
other, analogous to the well-known concept of the Erdos number. This
worked. We did not predetermine the contents. The contributions could be
based on a variety of research methods and include both scientific oriented
and practice based research. It had been specifically intended to combine
theoretical approaches with in-depth case studies, empirical validations or
demonstrations. Such cases could come from a variety of organisations and
industries, for example:

e Manufacturing industries capturing business process logic in company-
wide repositories that are shared via their intranets and extranets,

e Industries with high modularity of product portfolios that allows them to
manage high product variety at manageable cost,

e Government institutes using smart business network principles to inter-
act with business and citizens in a more customer-centric way,

e Transport and logistics companies providing the latest tracking and trac-
ing solutions that can enable high flexibility of supply chains and net-
works.

2 Journal of Information Technology, edited by Leslie Willcocks, from Warwick
Business School, and Chris Sauer, from Oxford University, UK. See
www.palgrave-journals.com/jit. The Special Issue on Smart Business Net-
works appears in their December 2004 publication.

3 See the Association for Information Systems at www.isworld.org
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The Vanenburg Science Seminar

From 26 to 28 May 2004 approximately 30 selected scientists gathered at
Vanenburg castle in The Netherlands on invitation of Mr. Jan Baan, Foun-
der and Chief Executive Officer of Cordys Group, to present and discuss a
selection of the papers which the participants prepared and shared in ad-
vance. A strict format was applied. On arrival we gathered in table groups
each selecting a theme and developing this into a number of “proposi-
tions”. Selected papers were discussed with a rigid process of short presen-
tations by the author and a pointed assessment by a reviewer. Every ses-
sion ended with questions-and-answers with the participants. A rapporteur
summarised the session. At the close the table groups reported on their
themes. This formed the basis of a vivid interaction with Cordys senior
management during the “Cordys Panel” discussion.

The outcomes of these highly interactive, and at times intense discus-
sions are recorded in the Introduction of this book. The four constituent
components of smart business networks, as given above, are the Sections
of the book. The papers by participants are the Chapters and have been
grouped according to the Sections - but we must ask you not to regard this
grouping too strictly! We believe the result is interesting and highly com-
mendable reading, providing critical insights for management practice and
theory, today and in the near future.

Readers Guide

The book aims to bring a novel approach to digital business and value
chain management for:

e Executives, high-level organisational managers, strategists and senior
marketers,

o Information managers and IT specialists in large companies and gov-
ernment,

e Industry specialists and consultants in business process management,
logistics, webservices, and software,

e Business scientists and researchers involved in the fields of management
of Information and Communication Technology (ICT), innovation man-
agement, social networking and global value-chain management.

Table 1.1 is intended to guide readers to those sections that should be of
most interest to them according to their professional interests.
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Table 1.1 Reader’s guide

Executives,  Information  Industry Business
Target readers managers, managers specialists scientists
Secti strategists, and IT spe- and and

ection marketeers  cialists consultants  researchers

Introduction (XN N ) o000 o000 (XN N
Section 1. Outcomes o0e0 o0 eo0e0 (X NN
Section 2. Execution ) ee0o ) °
Section 3. Governance o0 o0 L N ) (XXX}
Section 4. Design o ( F XN o0 (XX N

@ .... the number of dots indicates the relative importance for the reader group

Introduction

The Introduction is general in nature and should appeal to business persons
as well as to researchers. Chapter 2 lists the participants and contributors,
the “actors” to this production. The Program Committee presents its per-
spective on the importance of smart business networks for today’s business
in Chapter 3. The result of the five “table discussions” during the seminar
is given in Chapter 4. This is a thought-provoking set of concepts derived
from the real-time interaction of all participants. The final chapter in the
Introduction brings you the results of the panel discussion of business and
science, and emphasises the creation of “light” cooperation technologies
and the development of a pervasive business operating system. This chap-
ter also contains two papers by Cordys Group on the market requirements
and enabling technologies.

Section One: Outcomes

Section One concentrates on the outcome of smart business networks:
Why would such smart networks perform “better” than traditional business
networks? What is “better”? Benn Konsynski and Amrit Tiwana present the
spontaneous character and unique pattern of practice that is served by col-
laborative networks. Kenneth Preiss discusses where “smartness” would
be located in a smart business network: in the actors, in the links, in the
network, or elsewhere? A novel approach has been shown by Dan Braha
and Yaneer Bar-Yam who derive new rules for designing cooperation
based on recent developments in network topology theories. Their applica-
tion to complicated product development processes in the car industry is
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very important and challenging. Roger Nagel, Jason Walters, Greg Gure-
vich, and Patrick Schmid define where and how smart business networks
enable strategic opportunities not found in traditional business networking.
Their framework could indicate a way to see “smartness” related to the de-
gree of information integration between the actors in the network. A/ Dunn
presents a pragmatic framework for effective change in the behaviour of
the participating actors of a smart business network. Jo van Nunen, Rob
Zuidwijk, and Hans Moonen discuss sustainable smart supply chains and
provide examples of research projects and results.

Section Two: Execution

Section Two on the execution of smart business networks presents a num-
ber of cases on the design and implementation of critical execution proc-
esses. Since these cases are real-life situations it is not surprising that they
usually make use of functionality in static supply chains: the cases are
mostly not an example of agile connecting and disconnecting to different
chains in a dynamically changing network. They describe, after all, suc-
cessful current businesses. Christopher Holland, Duncan Shaw, and West-
wood take the refreshing example of a company turning its value chain
into a smart business network for international translation services. Martin
Hughes, William Golden, and Helen Burke look at the second-hand book
trade with a novel way to transform a traditional business into a smart net-
work. Katarina Pramatari, Georgios Doukadis, and Panos Kouronthan-
sassis assess the changes in the retail industry as a result of smarter net-
working enabled by RFID technology. Matthijs Wolters, Peter Vervest,
and Eric van Heck adopt a similar approach for the Dutch home construc-
tion industry, applying the concepts of modularity to user-driven housing.
Peter Muller and Gerrit Schipper analyse a case in the insurance industry,
taking a systems view on controlling and building “off the shelf” business
networks. Arun Rai, Jonathan Wareham, and V. Sambamurthy analyse
supply networks for in-flight services and claim that four digital capabili-
ties are key enablers of the design of control systems and learning in intel-
ligent supply network behaviour: visibility, process integration, granular
measurement, and knowledge discovery.

Section Three: Governance

Section Three looks at the complicated issues of the governance, or con-
trol, of smart business networks: how smart business networks are coordi-
nated, by whom, or perhaps, by what. Diederik van Liere, Lorike Hagdorn,
Martijn Hoogeweegen and Peter Vervest present a way of embedding co-
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ordination in a business network by seeing actor organisations as “activity
component networks” enabled by resources and capability networks. This
approach is applied to the insurance industry. Otfo Koppius and Eric van
Heck describe the function of electronic markets as network orchestrators
in two cases. They propose that a smart business network will ensure adap-
tation and adaptability by employing both supply-driven as well as de-
mand-driven coordination mechanisms. Duncan Shaw, Bob Snowdon,
Christopher Holland, Peter Kawalek, and Brian Warboys apply the Viable
Systems Model of Stafford Beer to the deregulation of the UK electricity
market. They have tried to understand how unforecastable, unplanned for
and potentially devastating exogenous shocks to business can be mitigated
by being part of a smart business network. Jens Eschenbacher, Falk
Graser, and Axel Hahn analyse how business networks such as the aero-
nautical industry, handle innovation across the full spectrum of the net-
work. They claim that Distributed Innovation Management is critical to
successful governance of a smart business network.

Section Four: Design

Section Four discusses the design of smart business networks. Amit Basu
introduces the theory and application of meta-graph representation of busi-
ness processes: this formal description of processes is a prerequisite to
share process knowledge within and across organisational boundaries.
Martijn Hoogeweegen and Peter Vervest put the question “how much
business modularity?”. Coordination of complicated business processes is
often achieved by way of componentisation or modularisation of the prod-
ucts and processes but how far should one go? This argument takes us to
webservices-advocates Jos van Hillegersberg, Ruud Boeke, and Willem-
Jan van den Heuvel. The authors develop their own “scenario” to test
whether the technology supporting webservices will indeed enable more
dynamic business arrangements. Their answer is a positive yes but they
make an important qualification: as business networks often lack a formal
“chain director”, intelligence should be added to support “automated” col-
laboration. Louis Pau and Peter Vervest discuss the embedding of business
logic in the lower stacks of communications networks providing examples
and arguments for mobile communications networks. Jimmy Tseng gives a
view on what is smart about credit card payments. Jukka Heikkild, Ma-
rikka Heikkild, Jari Lehmonen, and Samuli Pekkola describe how three
different focal companies are networking their ICT infrastructure to enable
international expansion - and why this fails. Hannes Werthner, Oliver Fo-
dor, and Marcus Herzog describe an ontology-based mediation platform
enabling information exchange between participants and thus forming the
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“semantic” basis for business networking. This is applied to the tourism
industry. Rob Peters and Marijn Janssen present a case of the design of
smarter cooperation structures in the public domain. They develop a con-
ceptual framework of interoperable and retrievable law, applied to a num-
ber of cases.

The reviewers’ summaries of those papers that were reviewed during the
seminar are included with the relevant papers.
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Chief of the Journal of Information Technology for giving us a platform to
expose our ideas.

As the Program Committee this has been the first time we have worked
together in this setting, with this objective and with these unrealistic time
schedules and objectives. Using email and late-night telephone calls from
all over the world we worked well, hopefully smartly together. So far we
made our targets. Let this be a beginning!

Rotterdam, August 2004 Peter Vervest
Eric van Heck
Kenneth Preiss
Louis Pau
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3 The Emergence of Smart Business
Networks

Peter Vervest!, Kenneth Preiss?, Eric van Heck', Louis Pau'

A Joint Vision

Sawhney and Parikh (2001) call network intelligence the Rosetta Stone
that can enable executives and entrepreneurs to decipher many of the phe-
nomena shaping the future of business. They define the network as a “con-
duit of information”. The intelligence of the network is its functionality -
its ability to distribute, store, assemble, or modify information. “Dumb”
networks are simple pipes that transport information without enhancing it.
A complex digital network, like the Internet, is “smart”; it can improve the
utility of information in multiple ways. That, according to Sawhney and
Parikh, is synonymous with creating economic value.

The pivotal question of this book concerns this relationship between the
intelligence of networks and the smartness of the businesses that use these
networks. We aim to connect a long term vision of smart business net-
works with short term implementation issues. Defining the long term with-
out short term details would not give practical results since the implemen-
tation path would be unknown. On the other hand, defining implement-
ation details without a long term view would yield an undefined, and un-
certain direction that business executives may not wish to follow. Hence
the correct approach is to deal simultaneously with both short term imple-
mentation issues and long term vision.

We should note that practice precedes theory in the development of
most technologies. For example, many iron bridges were built during the
eighteenth and nineteenth centuries without using theory and before the
method of engineering statics and equilibrium was known. Even after to-
days method of static force polygons had been invented, bridge designers
did not use it. Eventually the theory of static forces was used, an important
step that allowed bridge designers to extrapolate to much larger spans and
enabled the optimisation of the use of materials. A similar process happens
in the case of smart business networks: These networks are being con-
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2 Ben Gurion University of the Negev, School of Management and Faculty of
Engineering, Beer Sheva, Israel, preiss@bgu.ac.il
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structed, and the practical construction is followed by the development of
suitable theories. Eventually the theory should promote improved business
efficiency of such networks and should enable the expansion of business
networks to much larger sizes. This paper aims to contribute to the theory
of smart business networks.

What Are Smart Business Networks?

We apply the word “smart” to an action that is novel and different, hence
thought of as innovative. Smart actions create remarkable, “better than
usual” results. Smart has a connotation with fashionable and distinguished,
but also with short-lived. What is smart today will be considered common
tomorrow. The word “smart” in smart business networks is therefore not
an absolute but a relative term. Smartness is a property whereby the net-
work can create “better” results than other, less smart business networks,
or other forms of business arrangements. While intelligence in the com-
munications systems and networks may have a more absolute meaning,
smartness of business networks is relative, time-bound and situation-
bound. To be smart in business is to be smarter than the competitors, just
as an athlete considered fast means (s)he is faster than the others.

All three words in the title “smart business networks” are necessary. The
pair of words “smart business” can apply to any business without a net-
work. A “smart network™ can apply to a network that is not used for busi-
ness or organisation. A “business network™ is generic and includes both
smart and not-so-smart business networks. We define a smart business
network as:

e A group of participating businesses - organisational entities or “actors” -
that form the nodes,

e Linked together via one or more communication networks forming the

links, or lines, between the nodes,

With compatible goals,

Interacting in novel ways,

Perceived by each participant as increasing its own value,

Sustainable over time as a network.

Smart Networks, Supply Trees, and Supply Chains

A network is a generalised graph consisting of nodes connected by links. A
fully connected network is a graph where each node is connected to all the
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others. According to social network analysis the nodal degree would be g-
1 for each node (g being the total number of nodes) and the network den-
sity would be 1 (Iacobucci, 1999). A business network is unlikely to be
fully connected but will be partially connected. A tree is a hierarchical
graph. It has no cycles and each node has only one parent. A chain is a
subgraph of a tree where each link connects exactly to one other link.
These constructs of “supply network™, “supply tree” or “supply chain” are
often confused. Let us try to explain. Imagine that we draw a graph of
three nodes, A, B and C, where each node represents a company, and we
draw a link between two nodes if one company (A) is a qualified supplier
or a qualified customer of the other company (B). This graph will almost
always be a network, see Figure 3.1.

For example, there would be links between nodes A and B, B and C,

and A and C. Note that the qualification of a customer or supplier is a
process that requires time and money; it is far from an instantaneous proc-
ess. When a customer chooses specific suppliers from the list of qualified
suppliers in order to assemble a good or service, the graph as seen from the
customer’s view will often (but not always) be a tree. For example the
Eaton Corporation supplies automotive subassemblies to GM, and Dana
Corporation supplies subassemblies both to GM and to Eaton, making the
relevant graph a network and not a tree. If the supplier looks upward into
the graph for a particular product, he will only see his own customer, that
customer’s customer, and so on. This structure is a chain. Hence we see
that the term “supply chain” refers to the supplier’s view of where his
product or service is taken into the end customer. This term is however of-
ten used when the customer’s view is intended, where the correct term is
“supply tree” or “supply network”.
The pre-network economy changed slowly. Product shelf life or turnover
was slow. Once suppliers were chosen for a product, that structure re-
mained in place for a long time. The customer’s attention focused on the
supply tree, and the supplier’s attention focused on the supply chain, since
those were the long-lasting entities in the business structure that required
management attention. The business network of qualified customers and
suppliers existed, but required little management attention. However, the
networked business environment is fast and agile. Supply trees are selected
from the network frequently and rapidly, and they usually have short life-
times because the fleeting commercial opportunities have short lifetimes.
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from the customer’s direction the network
looks like a “supply tree” or “supply network”
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Eaton \
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from the supplier in the (end) customer’s
direction the network looks loke a ‘supply chain’
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Fig 3.1  Seeing directional graph networks up or down the business network

Management attention then focuses on managing the network, on the proc-
esses for joining or leaving a network, and on processes by which to select
supplier trees from the network. Business networks and supply trees and
chains existed before and exist now; it is the center of gravity of the struc-
tures and hence the focus of management attention that has changed. Fine
(1998), based on research into several industry sectors including automo-
tive and electronics, wrote that the fundamental competitive capability was
not product or process, but the ability to construct and manage a supply
chain. We can now go one stage further and say that the fundamental com-
petitive capability is to construct and manage a smart business network.

Note that many of the papers in this book that mention supply chains,
should have used the term supply trees. Such supply trees or chains are
particular instantiations from smart business networks. Business networks
that are smart, however, display quick connect and quick disconnect capa-
bilities; they can pick the best capabilities from many network actors, plug
these capabilities together, and make these play in unison; they also con-
trol, or own, the business logic for cross-actor execution of business proc-
esses.
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What Smart Business Networks Should Be Able to Do:

The following capabilities are seen in smart business networks:

e Establishment of common understandings: of meanings, words, of ethics
and informal commitments, and of the principles followed in contractual
obligations,

e Membership selection: the capabilities to decide which business entities
can act as nodes of the network,

e Linking: the positioning and connecting of nodes to the other parts of
the network. The linking processes can include the directories (search
and select) and routing (path finding) through the network as well as
typical communications tasks such as handshake, authentication, and
trust establishment,

e Goal setting: the coordination mechanisms that determine the goals of
the business network and the tasks and responsibilities assigned to each
member node,

¢ Interaction: the interactive, learning, and self-organising capabilities that
make the network generate novel results, preferably those that no single
member could achieve on its own,

e Risk and reward management: the division of material results (profit and
loss in a monetary but also in a fairly loose and generic sense) and the
perceived value by each of the participating business entities of its
share,

e Continual improvement: the capabilities and processes of joining and
leaving the network over time, of network renewal and sustainability.

Quick Connect, and Disconnect

It is particularly important that actors of a smart business network can
“connect” to other actors in the network. Goldman, Nagel and Preiss
(1995) described this useful concept in 1995. Sanchez (1995) defines it as
“quick-connect electronic interfaces to coordinate product creation re-
source chains... to a network of product creation resources”. This capabil-
ity of quickly-connected plug-compatibility enables superior response
speed and greater component variety when presented with new product
opportunities.

The concept of “quick connect” is useful to smart business networks: It
includes a search-and-select behaviour by the actors. Once the appropriate
actor, or node, is found, and the connection has been established, the proc-
ess of performing a business transaction can begin. Venkatraman (1994)
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defines the scope for business network redesign as transaction processing
and inventory management, followed by process linkage (interdependent
process linkages for unstructured tasks, for example, design and manufac-
turing) and knowledge leverage (the creation of a network for leveraging
skills and expertise). Clearly such connections are much more complicated
to achieve and require higher levels of mutual trust.

What requires more attention is the capability to quickly disconnect, a
process greatly influenced by risk and reward division (Goldman, Nagel
and Preiss, 1995). This will be a vital element of a smart business network.
Unnecessarily open connections can create unwanted information flows
that make a network act “dumb”. We need to understand the topology of
business networks to fully realise the importance of this. Braha and Bar-
Yam (2004) have done so. They examined the statistical properties of net-
works of people engaged in distributed product development. The patterns
of information flows in such networks, say Braha and Bar-Yam, display
similar statistical patterns as in other real-world networks of different ori-
gins such as information, biological, and technological networks. Interest-
ingly the distribution of incoming communication links always has a cut-
off, while the distribution of outgoing communication links is scale-free
(Barabasi, 2003). This could be consistent with Herbert Simon’s bounded
rationality-argument (Simon, 1969). It seems easier to transmit informa-
tion (related to a network’s out-degree) than to process information (re-
lated to a network’s in-degree). Smartness would therefore be related to
the organising capability of the information flows within the business net-
work as well as to the topological structure of the network.

Pick, Plug, and Play

Establishing the - temporary - connection is not to say that the network ac-
tors, or nodes, will interoperate. Interoperability can be facilitated by
modularity. Garud et al. (2003) define modularity as decomposability of a
system by grouping elements into a smaller number of subsystems. Schil-
ling (2000) defines modularity as a continuous variable of a system to
separate and recombine its components as well as the rules governing the
architecture for mixing and matching of these components. Products would
be the result of modular, Lego-like blocks combined in a specific way
(Baldwin and Clark, 2000). According to Hoogeweegen (1997) this would
give the benefits of versatility (the diverse set of products that an organisa-
tion can produce) and agility (the ability to respond quickly to fulfil an un-
predictable customer order) while at the same time, delivering within the
boundaries of value chain total costs and total leadtimes. Hoogeweegen et
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al. (1999) develop a method to design modular business networks and to
optimise the allocation of tasks in the network. Wolters (2002) discerns
three dimensions of modularity: product modularity, process modularity,
and value chain (business network) modularity. Successful modular de-
sign, according to Wolters, should not be restricted to products but must be
concurrent in all three dimensions. It requires definition of the function of
each module and of the communication protocol between modules. It sees
each module as a “black box” that will provide the functionality as re-
quired by the modular design.

However, modular designs require much more coordination than non-
modular designs. What is an optimal degree of modularity (see Hooge-
weegen and Vervest, 2004), or granularity of a system, or business net-
work? Simon (1962) gives an important clue: formal process descriptions
make us understand the relatively simple, dynamic laws that can change
states found in systems. Managing high degrees of modularity requires
much more understanding of the processes that govern the plug compati-
bility of modular network components.

Once a business network has been able to pick and plug the appropriate
product and process modules together, it needs to be able to run, or “play”
these modules in the operational environments of the network actors. This
is what Webservices aim to achieve, apparently with some considerable
success, see Van Hillegersberg, et al. (2004).

Own Business Logic

While workflows define how a process should run, the business logic en-
acts, monitors and controls the process flow in the technical environments
of each of the business network actors; where necessary it passes control
over to external systems through agents or adapters to perform a task. This
logic is controlled by business rules that take decisions on events depend-
ing on the state of the various machines and processes linked to it. There
are two critical components to this: the monitoring of all resources in the
business network, and management through rule-based event-correlation,
see Figure 3.2. It checks the events it receives against the current rules and
“fires” the rules when their conditions are met (Smith and Fingar, 2004).
The creation of logic by individual actors in the business networks takes
a new meaning once this is linked together and managed through auto-
mata, independent of the originating actor(s). Such a business network op-
erates a “business operating system” to run business processes on different
organisational platforms. Think of computer operating systems developed
in the late 1970s to be able to run application software on different hard-
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ware platforms. A business network operating system brings the advan-
tages of making business processes portable and facilitates the end-to-end
management of processes running across many different organisations in
many different forms. It coordinates the processes among the networked
businesses and its logic is embedded in the systems used by these busi-

nesses.
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Fig 3.2 The network business operating system contains the overall business

logic

dvs

performance
dashboards

business operating system
process intelligence

functions - applications

@
@ o >
g T =
g & g
o
-
workflow

monitor
and
report

11OALL

siaulied

Emerging Structures of Smart Business Networks

The levels at which one can analyse and understand the structure of busi-

ness networks, are, from lower to top level:

1. The hardware and systems software infrastructure(s),

2. The application software,

3. Management of an individual business - described in a networked sys-

tems concept as asset and event management,
4. The dynamic control and governance of the business network.
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Studies such as Braha and Bar-Yam (2004) and Barabasi (2003) suggest
that the structure of a smart business network emerges not only from the
realities of the business commerce which it enables, or the technology be-
ing used, but also from the properties of the network considered as a
whole. A number of new determinants for business network structure are
proposed in:

e Bounded group rationality that limits the actors’ group mind share in a
same way as for individuals (Simon, 1969). Measurements suggest that
not only individual human beings are limited by an inability to digest in-
tense input of data: A group of people, or a network of nodes, shows
comparable limitations,

e Dynamic emergence and decay of key information brokers, information
creators, and information users. Measurement on networks shows that
most nodes can be categorised as one of these three types,

e Resilience to the effects of both random and malicious malfunction in-
cluding business malfunctionings, e.g. bankruptcy and contractual
breaches.

Each node in a business network has a minimum set of attributes that de-
fine the node and link functions. A minimal set of node functions includes
capabilities for information generation, information use, and information
brokerage, the computational capabilities for each of these, and the alloca-
tion of attributes to each of these (such as permissions and rights to the ca-
pabilities, the right to create and delete nodes and links, and filtering pa-
rameters). Link attributes include weights and amplification factors.

What Smart Business Networks Can Do That No Other
Organisational Form Can Do

We require a characterisation of smart business networks based on empiri-
cal observations. Examples from the past give some clue. Li&Fung is
Hong Kong’s largest export trader and innovator in the development of
global supply chain management (Magretta, 1998). It manages an expand-
ing network of currently approximately 7,500 suppliers around the world.
“What we do is close to creating a customised value chain for every cus-
tomer order” says Victor Fung. The Li&Fung operation captures the cus-
tomer critical front end (design, engineering, production planning) and
back end (quality control, testing, logistics) tasks. “We are smart about
dissecting the value chain”. However, smart business networks create a
new competitive game. The agile ability to quickly connect and disconnect
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with a specific tree or chain in a network, and the fact that a given entity
(company or profit center) may belong to different business networks for
different strategic goals, leads to three simultaneous levels of competition.
A smart business network may compete with another smart business net-
work; a smart business network may compete with other strategies of one
of its members, and the members of a smart business network may com-
pete in other strategies while cooperating within the smart business net-
work.

There are more examples of smart business networking. Often, such ex-
amples are from using intelligent technologies, identifiers, or “conscious”
machines. The interest of business is rapidly growing. Bonabeau and
Meyer (2001) present studies of “social insects” by companies such as
Unilever, Southwest Airlines, Capital One, because social insects work
without supervision, are self-organising, and can generate efficient solu-
tions to difficult problems, although the interactions themselves might be
simple. Complex collective behaviour can emerge from individual network
actors following simple rules (Brooks 2002)! That is a powerful notion.

The Research Challenges Ahead

Smartness does not happen by itself, but it may also emerge spontaneously
and not be intentionally designed. Today’s pervasive communications
technologies will have a much more profound impact on how businesses
cooperate and compete than we may be aware of today. We propose that
smart business networks should be a recognised direction for management
and technology research. As a matter of priority the following research
questions are offered to advance the art of smart business networking:

e It is common practice to characterise a single company, usually by de-
fining its product or service sector, possibly with other characteristics.
We need a systematic way to characterise smart business networks. Cur-
rently we do not yet have the suitable concepts and language to do so,

e Does a requirement develop to embed higher-level functionality into
lower levels? If so, should this be done by including the functionality
monolithically within the lower level, or should this be done while pre-
serving modularity? The former enhances static efficiency while the lat-
ter enhances dynamic adaptability,

e How to design modularity? What spectrum of granularities applies, what
modules, architecture, and interface specifications?
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e [s today’s limitation on the functionality of smart business networks the
technical problem of managing complexity, or is it some other question,
possibly in the field of social psychology?

e There will come a day when smart business networks are pervasively
available and used. By then, complexity management will have a practi-
cal solution. What then will govern the design and operation of the
smart business network? In other words, today’s complexity manage-
ment appears to constrain the expansion and management of a smart
business network, but what will be the limitation then? Research could
already focus on this next bottleneck to progress. Will complexity grow
without limit, or will trust and human relationships limit the design and
operation of a smart business network?
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4 Challenges of Smart Business
Networks — Five Perspectives

Introduction

At the start of the Vanenburg Science Seminar, during dinner on the first
evening, participants were seated at five tables. Each table group was
asked to define the phrase Smart Business Network (SBN); to choose one
aspect of the design, implementation or use of a SBN; to predict what
would be the status of that aspect in years 2010 and 2015; and to list the
few most significant barriers to achieving the predicted status. Each group
continued to work on its document during the days of the conference, then
finalised it in the days that followed. The year 2015 is only ten years hence
- a distance that is within grasp, and is not too far at all. Two groups chose
to deal with the design of a smart business network, two chose to deal with
the governance, and one group chose to deal with the business opportuni-
ties enabled by a SBN. The groups spontaneously chose subjects that cover
the spectrum of important issues that lie ahead, and their reports show dif-
ferent perspectives on similar issues.

The format and the style of each group’s document are different - there
is indeed no necessity that they be similar. The five documents that follow
give much food for thought for both practitioners and researchers inter-
ested in bringing smart business networks to reality. Each group document
below lists the names of the members of the group. A reader wishing to
discuss an issue with any of the seminar participants is referred to the List
of Participants and Authors in this book.

Group 1 - Smart Business Networks: Definition and Changes

Willie Golden, Lorike Hagdorn, Rob Peters, Ulad Radkevitch, Arun Rai,
and Jimmy Tseng,

Definition of a Smart Business Network

A Smart Business Network (SBN) is a network of organisations coordinat-
ing their business processes in a manner that exhibits adaptive, agile and
robust behaviour that is generated or reproduced when a robust and neces-
sary set of networked structures and networking processes are established.
This definition recognises that smart behaviour of a business network is
shaped by its structure, process and technology.
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Smart Business Networks are able to generate a continuous stream of in-
novations and implement mechanisms to generate economic rents by ex-
ploiting these innovations in the market. Typically SBNs exhibit a high
degree of organic structure and process at inception and evolve and institu-
tionalise formalised structures and processes over time. The Open Source
movement has exhibited such a shift from organic structure at inception to
a gradual implementation of formalised structures and processes. Through
such shifts, SBNs exhibit necessary structural ambidexterity of (a) organic
structures and processes necessary for value creation through innovation
and (b) formalised structures and processes for value appropriation.

Challenges for Smart Business Networks by 2010

Key challenges identified are grouped into: network structure; coordina-
tion process; monitoring and negotiation process; and information technol-
ogy-enabled integration. Each of these challenges is elaborated below.
Network structure challenges identified include:

o Identification of decision criteria to define strong ties and weak ties with
partners for core business processes of design, sourcing, logistics, distri-
bution, and after-sales service,

e The mechanisms underlying formation of strong and weak ties include
ability of SBN actors to interact in plug-and-play mode when commod-
ity business processes are concerned and to exhibit dynamic negotiation
capabilities to tackle sophisticated processes and one off demands,

e Managing agency conflicts associated with the creation and use of intel-
lectual property,

e Contractual structures for the appropriation of economic rents generated
because of network effects,

e Power and resources to enforce decisions made collectively, or through
arbitration,

e The formation of sustainable alliances given the differences in strategic
intent between the various parties, and given changing circumstances.

Coordination process challenges identified include:

¢ Information sharing processes between SBN partners for coordination of
their distributed and interdependent activities,

¢ Information processing capabilities of a SBN encompasses two major
components: 1) translating customer requirements into product or ser-
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vice specification and 2) translating specification into production
tasks/components,

e Allocation of decision rights for coordination of their distributed and in-
terdependent activities so that expertise and decision rights are co-
located,

e Shared cognition to establish and evolve shared expectations about
roles, assumptions, and norms of practice. Over time these could beco-
me encapsulated as business rules,

e Capability to translate informal coordination mechanisms into institu-
tionalised structural mechanisms that avoid unnecessary transaction
costs while not hampering innovative activity.

Monitoring and negotiation process challenges identified include:

e [nformation sharing between organisations for enhanced transparency of
business processes,

e Generation of rich visibility required to monitor activities and flows and
stocks of resources across business networks,

e Negotiation of decision rights and contractual conditions for the per-
formance of activities,

e Agreement and standardisation of a language of commitments so that
contractual obligations and liability can be expressed in a concise man-
ner (e.g., service level agreements) and disputes resolved in a cost-
effective manner.

Information technology-enabled integration challenges identified include:

o Integration of data and information to generate visibility of execution
and planning across disparate, but complementary, functional, organisa-
tional, and geographic boundaries,

o Integration of knowledge resources across disparate functional, organ-
isational, and geographic boundaries,

e Systems for monitoring performance and generating alerts for manual
intervention when automated business processes fail,

o Integration scalability so that solutions and costs required for data, in-
formation, and knowledge integration are not one-off investments,

e Business investment logic around process integration protocols, applica-
tion integration protocols, and other integration technologies.
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Challenges for Smart Business Networks by 2015

Key identified challenges focus on the business operating system required
to dynamically regulate, organise, and evolve smart business networks.
Such a business operating system requires that the following complemen-
tary capabilities are established:

o Dynamic self-regulating behaviour requires the design of predictive and
reactive control systems that effectively uses predictive and reactive
control. The business logic will calibrate the cycle times for feedback
and feed-forward signals to align with the environmental and network
uncertainty that characterise the business network,

o Dynamic self-organising behaviour requires the use of federated control
structures that exploits centralised control and decentralised control
structures to generate adaptive behaviour. The centralised control estab-
lishes the architectural rules of the network and decentralised control for
the exploitation of each participant’s expertise,

o Dynamic self-renewal behaviour requires selection processes that iden-
tify new network entrants and retire old entrants, by continually assess-
ing compatibility and complementarities of partners. This requires defi-
nition of fitness functions for the network and its participants,
monitoring mechanisms to assess contributions of partners, and scan-
ning mechanisms to prospecting of new partners.

Group 2 - Design of Smart Business Networks: Smartness Is a
Means to an End ( and Some Luck Will Help )

Dan Braha, Hong Chen, Benn Konsynski, Katerina Pramatari, Eric van
Heck, and Matthijs Wolters

Topic

The central discussion topic of this group was the design and structure of
smart business networks. The discussion focused on three issues. Firstly,
the discussion was triggered by the paper by Dan Braha and Yancer Bar-
Yam. Secondly, the predicted states of smart business networks in 2015
have been sketched, and thirdly, the barriers lying ahead are analysed.

Trigger

The discussion was triggered by one of the figures in Dan Braha and
Yaneer Bar-Yam’s paper (see Figure 4.1). The cutoff of in-degree of a
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node in the product development (PD) network may reflect Herbert
Simon’s notion of bounded rationality, where complex PD task networks
are dominated by a few highly central tasks.
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Fig 4.1 Degree distributions for a Pharmaceutical facility development problem
solving network with 582 tasks and 4132 arcs

While information keep increasing exponentially, human ability to process
it remain basically unchanged, so the design goals of a SBN are:

e Move the cutoff to the right with less highly centralised tasks in the
network,

e Achieve optimisation of decision-making based on the design of the
structure of the SBN,

e Minimise the process time for information exchange,

e Maximise the capability of information processing.
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Key Features in 2015
The key features of the SBN in 2015 are:

e Ubiquitous. One of the enabling technologies of tomorrow’s SBN will
be ubiquitous computing. With ubiquitous computing, information will
be provided any-time any-where. Demands can be captured precisely.
(for example, using RFID) and supplies can also be transparent to other
nodes in the network,

e More information in the network. The development of technologies will
bring down the cost of information generating, transmitting and sharing.
But at the same time, more information means more noise in the net-
work,

e Information filtering. Only information that is needed are acquired and
processed by the nodes in the SBN, which is only a small portion of the
whole amount. The rest of the information will be achieved for later us-
age or just dumped,

e Membership. A SBN requires memberships. There will not be free rid-
ers. The members within a SBN are under continuous assessment; they
are competing to cooperate in a closed SBN,

e Plug and Play networks. Each new member to a SBN can join the net-
work without much effort done to his network infrastructure. The inter-
faces of the nodes of the networks are standardised,

e Network as an asset. In stead of human or physical assets companies
value the partnership in smart business networks,

e Fluid networks. The topology of the network can change dynamically.
Different nodes in the network will be working together on an ad-hoc
task. The contractual relationship between two nodes in a network
maybe based on days or weeks, instead of months, neither of years.

Barriers

The barriers lying ahead are:

o IT will increase volume, velocity, veracity and volatility of information.
But how to increase the value? How to design information filters that
can precisely capture the information needed for ad-hoc demands and at
the same time ignore the useless information?

o IT will impact transaction costs and therefore will make shifts in net-
work relationships. What are critical boundaries of transaction costs?
What are essential costs and benefits for firms in the network? What
will be the impact on different firms in the network?
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e How to allocate the decision rights and processes amongst the different
nodes within a Smart Business Network? Does a topology exist that will
optimise the decision-making process? Will the topology change ac-
cording to the size of the SBN? What is the suitable size of a SBN?

e Human brainpower and information processing capacity limits. How to
adopt ourselves to a fast changing world? When technology has ad-
vanced beyond the capability of human being, how can one cope with
the reality?

e Legal rules. The laws in different countries are different. This may put
restrictions on the nodes and prohibit the formation of a SBN.

The essential building blocks of the Smart Business Network are “plug and
play” network components and SBN templates. The latter will serve as the
blueprint to configure and build SBNs.

Group 3: On Smart Business Networks and Their Governance
Al Dunn, Jukka Heikkila, Marcus Herzog, and Louis Pau

The group did not reach a consensus on any scenario for smart business
networks in 2015. While it is possible to determine the attributes of a busi-
ness network that might contain or exhibit “smartness” there was a strong
view that there will be a diversity of business network adoptions some of
which may be described as “smart”. The adoption of such business net-
work models will depend on the conditions in different industry sectors.
There is no one 2015. There will be much diversity with different and con-
flicting models. At this stage the group believes that it is dangerous to
over-generalise.

Smart business networks are enabled when organisations combine to
amplify their cooperative abilities to deliver a specific value to a specific
customer. Therefore to determine the characteristics of the SBN one must
address:

o Amplification: what is the form and metric of this amplification — is it
internal performance or exhibited in its output. It is clear that any am-
plification is enabled by Information and Communication Technology
(ICT),

o Combining cooperative abilities: this requires coordination of the
events and therefore the participants in the network. ICT enables the
ability to coordinate effectively. The form of this coordination will de-
termine the smart business network model,
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e Deliver value to a specific customer: the “customer” is the consumer of
the output of the smart business network according to agreed condi-
tions. This can be the personal consumer (retail), a specific business
(wholesale) or may be “internal” (i.e. product development). The de-
livery of value demands a shared goal that is dispersed and acted upon
by the participants in the smart business network according to agreed
performance conditions. This places the emphasis on the governance
model.

The key characteristic of a smart business network is that it must establish
collaboration between its participants to ensure that the agreed deliverable
(the external goal) to the “customer” is met according to the individual
goals of the participants in the network. In particular, the embedding of
business processes into and between organisations, i.e. embedding the
business logic into the infrastructure they control, will give an edge to
those who take the technology initiatives.

The coordination of smart business networks will not be based on coop-
eration; rather it will be based on finding an agreed equilibrium in the con-
flicting goals of the individual participants according to the network goal.
This joint goal, usually tactical and short term, must be transparently
communicated to all participants. Coordination must resolve these conflict-
ing goals to maintain the joint and individual benefits to each of the par-
ticipants.

This balancing of the individual goals must be based on ensuring indi-
vidual confidence and trust and the organisational and contractual ar-
rangements. This means that, whenever an individual participant’s short-
term goals are not in line with the long-term network goal, it must be com-
pensated with the individual participant’s commitment to the network.
This will demand increased coordination.

It is noted that this emphasises the static part of the business network
(which can be the chosen subset of a dynamic network). While there is an
orientation on market-based exchange mechanisms older and less flexible
industries will tend to retain their current business network behaviours.

This will reinforce pervasive “smart” stable networks that, by not exhib-
iting the characteristics of smart business networks, will provide only
added costs and a range of disadvantages. They are collusive oligopolies
and, as a result, lock-in mechanisms. As a result dominant players in spe-
cific industries will favour them.

Smart business networks — i.e. ICT-facilitated (global) network models
— are feasible. However there are many barriers including the determining
of the economic value of such networks; the implementation of smart
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business network models; violations of participant value; and matching to
the culture of customers and network partners.

The requirements to design and act “smartly” — ensure situational aware-
ness are to be prepared for (unexpected) changes; to be sensitive to cus-
tomer desires and to the joint and individual business codes of conduct; as
well as to be cost efficient.

Effective governance expands the scope of the organisation with respect
to economics, culture, society and technology. Governance of smart busi-
ness networks requires the coordination by the parties using a generic
meta-framework for learning adaptive information handling; for creating
and maintaining trust on the domains; for establishing situational aware-
ness; and for feedback, aiming at coordination and controlled, dynamic
equilibrium.

Important boundary conditions are the capabilities and means of the par-
ties to carry out dynamic adaptation; to communicate of self-interested
goals, roles and responsibilities in a transparent manner; and entry and
exit rules.

Towards 2015

From a smart business network viewpoint, 2015 will be characterised by:

e Ubiquitous/pervasive digital business and digital consumer technologies
(visible, invisible),

¢ [ntense and ubiquitous communication (connectionless and wireless),

e Capabilities for access (communication and informational links with
customer), linking (consolidating and predicting based on customer ac-
tivity data to trigger appropriate linkages in the business network), loca-
tion (geographic and activity identification),

e Smart business networks will link to the customer experience — i.e. be-
come a (invisible/transparent) component of the customer lifeline. As a
result the smart business networks must predict and act on customer
events (trigger points which create requirements) rather than reacting to
customer wants or needs. The demand chain becomes the customer
event resolution chain.

This places the following requirements on the 2015 SBN:
o Predictive awareness: capturing and acting on customer behaviour to ex-

trapolate rapidly according to predictive “rules” to determine the experi-
ence trigger points (heuristic amplification),



40 Introduction

e Flexible conformance: the triggering of the appropriate dynamic busi-
ness network according to embedded governance (the rules of the game:
matching, timeliness, costing, regulatory, behavioural) enacted through
shared and enacted individual and joint smart business network rules
(smart processes in business operating systems),

e New pricing and payment models — close to real time authentication and
payment (“payment operating systems”, new pricing networks, and in-
frastructure-embedded value transfers),

e Ability to absorb and enact regulation (local and international) to ensure
conformance.

The group concludes that, with the present understanding of the attributes
of the smart business network, it is too early to foresee their structure and
organics in, say, 2015. There is much to question and understand. It is ar-
gue that the “governance” of such business networks lies beyond the gov-
ernance models of today and must include new structures for the under-
standing of value distribution in such networks with a concomitant
understanding of the factors that contribute to the increased economic
value of such cooperations. The distribution of this value will contribute to
determining the equilibrium and resolution of internal network conflicts.
Today’s “smart” stable networks are the pre-requisite for tomorrow’s
smart business networks. In particular they will evolve as organisations
seek to realise “internal” smart business networks that will reach out and
implement their smartness with immediate business network partners.

Group 4 - The Governance of Smart Business Networks in 2015

Amit Basu, Otto Koppius, Peter Muller, Duncan Shaw, Jos van Hillegers-
berg, and Peter Vervest

At the heart of the concept of smart business networks is the notion that
the simple dyadic supply chain is an inadequate representation of both cur-
rent business practices as well as projected trends for the future of busi-
ness. Organisations are embedded in networks of relations with their
stakeholders and these stakeholders in turn have relations among each
other, resulting in networks that can both enable and constrain the focal
organisation. Again it is emphasised that the topology of each network is
much more complex than a mere collection of dyadic ties, which results in
more interactions and also more complex interactions between network
members. As the complexity of interaction in a network increases (and
there is no reason to assume that it will not increase further), a crucial issue
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of a smart business network becomes its governance, i.e. how is action co-
ordination within the network? It is contended that most of what one con-
siders to be “smart” in smart business networks is at its core an issue of
smart coordination mechanisms in a network. So, what would an ideal co-
ordination mechanism in a smart business network in the future of 2015
look like? Coordination in a future smart business network, at the mini-
mum, needs to exhibit the following characteristics: awareness, adaptive-
ness and learning capabilities.

At the heart of coordination is the notion of awareness, both of network
states and network processes. Without awareness, there is no information
about the end-goal of the coordination process (the desired state of the
network), what the starting point for coordination is (the current state of
the network) and how to get to the end-goal from the starting point (the
network processes that are available for taking action). Awareness in net-
works in 2015 will be partly reactive, but will ideally be proactive as well.
Reactive awareness is a necessary condition to respond to changes in the
network itself and in the network’s environment, but it is proactive aware-
ness that truly makes a network smart. Proactive awareness implies the ac-
tive monitoring of network states and processes instead of waiting for an
external change to impact the network. In other words, it builds anticipa-
tion into the network. However, the more complex the network, the more
phenomena will have an emergent (as opposed to deterministically pre-
dictable) quality to them, making adequate forecasting and anticipation
much more difficult but at the same of much greater value.

The necessary technologies for awareness such as RFID are already
available at commercially viable costs, so technology will not be a barrier.
The real barrier to achieve network awareness is the willingness of organi-
sations in the network to share information. As the information architec-
ture of the network can become more transparent towards 2015 by means
of technology, more organisations in the network will be concerned with
how the increased availability of potentially sensitive information could be
used to their disadvantage. This will require increasingly powerful incen-
tives and revenue-sharing mechanisms to induce organisations to share the
information necessary for optimal network awareness. This incentive
alignment problem has been a central issue since the beginning of organi-
sation theory and it is therefore unlikely to suddenly be solved by 2015,
unless a change in the mindset of organisations can be achieved.

The second essential feature of a smart business network in 2015 will be
its adaptiveness. Once a network has awareness of its states and processes,
it can react to external changes. The capabilities to react, i.e. the actions a
network can take to coordinate the actions of its members towards the new
desired end-state, characterise the network’s adaptiveness. The smarter the
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business network, the more coordination mechanisms are available and the
more information processing capacity each coordination mechanism has.
However, this is only part of adaptiveness. At least as important is the
availability of knowledge within the network and the capacity to act upon
the knowledge of the best coordination mechanism for each situation. This
issue becomes particularly salient when new actors enter the network
and/or existing actors leave the network and the network has to be recon-
figured. It is highly unlikely that there will be a uniform one-best-way of
network coordination. Sometimes centralised coordination is more appro-
priate, sometimes decentralised coordination. Sometimes market-based
coordination is more appropriate, sometimes long-term relations need to be
in place. To produce such knowledge, a theory of inter-organisational co-
ordination is needed. Although theory in this area has advanced signifi-
cantly in the last decade, it is still focused mostly on the dyadic level. The
theory of coordination mechanisms in a network setting is still in its in-
fancy, and although progress is certainly expected in the next ten years, it
is likely that there will still be large gaps in our knowledge and hence
many coordination misfits in smart business networks will still be present
in 2015.

The third and perhaps most essential feature of a smart business network
in 2015 will be its learning capabilities. This is rooted in the proactive
awareness mentioned earlier: a truly smart business network will be aware
of upcoming external changes before they actually happen. This second
order learning allows the network to anticipate those changes by innovat-
ing before being forced to innovate (reactive, first-order learning), i.e.
building new capabilities in organisations in the network and coordinating
network actions in a just-in-time fashion. This implies not only that or-
ganisations in the network need to learn continuously from the feedback
they receive on their decisions, but also that these feedback processes oc-
cur at the network level, as the network processes themselves need to be
self-referencing and self-correcting in 2015. While this second order learn-
ing capability of the network is what truly makes it smart, this is also
where the most significant barriers exist. Part of these barriers are techno-
logical as standards in this area are likely to proliferate over the next dec-
ade, making it difficult to judge which standard(s) is/are more appropriate,
so 2015 will see a multitude of technological approaches to this issue. Part
of these barriers, and possibly the more difficult ones to surmount, are so-
cial. Traditional learning processes in social networks require significant
effort from human actors, are poorly structured, and have unpredictable
outcomes and benefits. Thus, underinvestment in the future becomes a
likely possibility. Embedding self-referencing and self-correcting proce-
dures in technology (based on network awareness) may decrease the hu-
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man effort required, but at the expense of loss of control. If technologies
become more autonomous, the consequences will be less predictable (es-
pecially given the complexity of a network setting) and there is a risk that
the network will spin “out of control”. Even though such events could be
considered “normal accidents”, a consequence may be that organisations
will be reluctant to cede part of their autonomy to technological systems.
So perhaps the boldest aspect of smart business networks, what truly
makes them smart, is also what will be the biggest barrier to achieving that
goal in 2015.

Group 5 - Projecting Networking Business into the Future
”Scenarios for 2010 and 2015”

Falk Graser, Martijn Hoogeweegen, Roger N. Nagel, Kenneth Preiss, and
Diederik van Liere

Introduction

In the last few years, increasingly turbulent market behaviour, reducing
technological innovation-cycle times, and diminishing trans-national trade
barriers forced enterprises to give up the traditional intra-enterprise pro-
duction paradigm and to challenge their processes with the “make-or-buy”
question. This was the onset of massive outsourcing of inefficient business
processes and the beginning of networked production. Even since then,
many things have changed in business: first enterprise networks proved to
be static with hierarchically structured hub-and-spoke collaborations. With
ongoing acceleration in market dynamics, networks must become more
flexible to be able to quickly respond to these dynamics. Projecting recent
trends into the future reveals a massive lack of applicable management
concepts, technologies, and even mutually accepted visions on what these
networks must look like to prosper in tomorrow’s competition. Neverthe-
less, one thing is certain: enterprise networks must become more innova-
tive, anticipative and agile. The group sees these properties as “smart”,
hence the business networks showing these properties are called “Smart
Business Networks” (SBN). In order to approach the circumstances that
will shape these SBNs the ongoing and foreseeable future shifts in collabo-
rative production paradigms are described, followed by an exposition of
driving forces pushing forward the shift from traditional, static, and
“dumb” Supply Chains to leading-edge Smart Business Networks. Next
the vision for networked production in 2010 and 2015 is presented as well
as obstacles to be overcome for smoothing the path from now to then. Fi-
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nally, an approach chosen by the European Integrated Research Projects
ECOLEAD to address the transition of enterprise networks is given.

Changing the Paradigm — General Observations

Inter-network Competition

Generally, future developments in enterprise networking will be deter-
mined by an increasing degree of collaboration. Thus, the meaning of net-
works in production will become even stronger than today, while the
prominence of the individual enterprise will diminish. It can be assumed
that only those enterprises that are able to integrate their business proc-
esses quickly within an inter-enterprise cooperation will face tomorrow’s
competition successfully.

This implies that tomorrow’s competition will not be based on attributes
of product-based competition, as it was before networks emerged, nor will
it be process-based competition as it is in the age of static supply chains. In
the next years networks themselves will become competitors, hence tomor-
row’s competition becomes inter-network competition.

Decreasing Significance of Difference Between Networks and
Nodes

In the traditional concept of the static Supply-Chain distinction between
the network and its nodes was simple: networks consisted of nodes, repre-
senting enterprises or teams, and links, representing informational, logisti-
cal, or financial flows between the nodes. With an increasing degree of
collaboration, that distinction will become more difficult: not only single
enterprises will act as suppliers in networks (as is now current) but also
networks that need to be integrated and harmonised with the super ordinate
network. Hence, “networks of networks” will arise; examples for this kind
of collaboration are as yet few (e.g. large aircraft manufacturers, like Air-
bus and Boeing) but this model can be expected to become significant over
time.

Driving Forces

Obviously, changes in the environment of production systems (e.g. market
demands, technological innovation) impose pressure on enterprises and en-
terprise networks. Pressures will lead to a new paradigm in collaborative
production that is characterised by a more intelligent, smarter way of col-
laboration. Figure 4.2 summarized the driving forces pushing collaborative
production into its next generation.
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Fig4.2  Driving forces for shifts in networked production

Smart Business Networks: Visions for 2010 and 2015

Enterprise networks of the future will have to become smarter to withstand
upcoming competitive challenges. Thus, Smart Business Networks which
will be important in 2010, will by 2015 be more anticipative in recognising
market turbulences before they actually occur, more agile towards changes
in their environment, and more strongly supported by a variety of intelli-
gent, web-based infrastructures and tools. Some characteristics of collabo-
ration in 2010 and 2015 are outlined in Figure 4.3.

The most important key enabler for entering the next generation of col-
laborative enterprising is the efficient utilisation of knowledge resources.
This applies for the collaboration process itself, and, subsequently, for the
output of the collaborative production process. Thus, in the next years,
knowledge intensive parts of collaboration may be outsourced to specific
SBN providers. Later on, creating a network itself will become a product
offered by highly specialised companies. In 2015 networks will innovate
and interact with each other through fully virtual markets. Implementation
of the mobile ubiquitous computing vision will facilitate and ensure the
path to this new way of collaborative business.
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Smoothing the Path: Obstacles and Solutions

Implementing the visions on networked production in 2010 and 2015 is
threatened by a variety of obstacles resulting from organisational, techno-
logical and conceptual developments that must successfully be imple-
mented before the visions can come true. Figure 4.4 summarises these po-
tential obstacles. Some obstacles will be explained in more detail below.

Successfully implementing both visions depends strongly upon an
agreed understanding of the shape of Smart Business Networks: the con-
cept itself and its necessity need to be understood (2010), perhaps more
critical is the need for business leaders to form and articulate in an action-
able way the right visions of the evolutionary stages of these kinds of net-
works in 2015. Both stages must be supported by credible business mod-
els. To implement trans-national collaboration international regulations
need to be harmonised to overcome existing gaps (2010); further stages
(2015) may encounter fears that some of the multi-national networks may
become more powerful than national governments. As any reorganisation,
transition towards Smart Business Networking in 2010 and 2015 is endan-
gered by organisational inertia and risk-averseness.
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Fig 4.4  Obstacles to Implementation of Visions for 2010 and 2015

Emerging approaches: The ECOLEAD Vision

In April 2004 a major European research initiative on the future of enter-
prise networks was started. This initiative, named ECOLEAD (European
Collaborative Networked Organizations Leadership Initiative) is funded as
an Integrated Project within the 6™ Framework Program of the European
Commission. ECOLEAD developed a roadmap that defines the research
gaps between the state-of-the-art and the anticipated state within the next
years. This path, from now to then, is highlighted in Figure 4.5.
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5 The Cordys Panel — Science Meets
Business

Introduction

At the end of the Vanenburg Science Seminar the participants presented
their themes for discussion (see Chapter 4 for a detail description of the
various inputs from the groups). Representatives from Cordys responded
and presented their own views on market requirements and the enabling
technologies. Their presentations - amplified in the two papers below -
formed the basis of an intense discussion between the audience and a panel
from Cordys and scientists, moderated by professor Kenneth Preiss. This
chapter contains the papers which Cordys presented and the outcomes of
the discussion.

5.1 Surf’s Up: Are You Ready for the Next Big Technology
Wave?

Winfried van Holland', Eeuwe Kamsteeg' and Vivekanand Sangle'

Abstract

Enterprises are struggling with their existing environment to capitalize on
new opportunities coming along. For these new opportunities they need to
combine existing and new functionality. Composite Applications provide
the solution and need specific technology to become extremely beneficial.
A Service Oriented Architecture in combination with web-services and an
Enterprise Service Bus is needed for that. Existing and new functionality
needs to be combined in a process-centric way to create a fast and flexible
enterprise. This is needed within your enterprise, and is a must in a Smart
Business Network where you need seamless collaboration between people,
systems and organizations. Cordys provides this functionality all build on
top of the same technology.

! Product Marketing, Cordys R&D, Putten, The Netherlands, Hyderabad, India,
WvHolland@cordys.com, EKamsteeg@cordys.com, VSangle@cordys.com,
phone: +31 341 37555
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Another Technology Wave?

We all learned it the hard way. We’ve all gone through several periods of
disillusionment with respect to technology waves. The waves of “stan-
dard” packaged applications and the Internet, especially, failed to bring the
expected ROL.

On the one hand, enterprises learned that a wave on its own won’t pro-
vide the answers if you don’t focus on the business benefits. On the other
hand, they learned to be pretty sceptical about anyone who claims to be de-
livering the next solution surfing on a new technology wave, especially if
it’s a software-related wave.

Enterprises have matured now with respect to IT; they are capable of
calculating both costs and benefits in order to come to a valid business de-
cision to start new, continue or stop existing projects. Technology waves in
general tend to be a synonym for rebuilding the functionality with new
technology, i.e., throwing away most of the investments made in the past.
That rebuild-and-throw-away part, especially, will make it extremely hard
for future technology projects.

In the ever changing world of today, enterprises need to change both
their own business and the way in which they cooperate with others. Be-
cause of mergers and acquisitions, enterprises are forced to bundle systems
with different histories together. In larger enterprises, these merger chal-
lenges are even visible on intra-enterprise scale; and as evidenced by the
upcoming demands from Smart Business Networks, where different enter-
prises enhance there cooperation by opening up their internal systems and
provide proper information throughout the whole value chain, they are cer-
tainly there on an inter-enterprise scale. The question is: how to compose
these pre-existing packaged applications and combine them with new func-
tionality. Gartner (amongst others, Pezzini 2003, Schulte 2003) already
identified this problem a long time ago and came up with the solution,
among others, of a Composite Application.

Providing integration in the back-end systems alone will not suffice.
People working with composite applications don’t want to be bothered
with the fact that they are actually working with various underlying sys-
tems. They’re asking for one virtual desktop, where the composite applica-
tion presents itself in one common look and feels like one quick-and-easy
user interface. Current enterprises require a seamless collaboration be-
tween people, systems and organizations. The collaboration between peo-
ple needs special attention because enterprises need to deal with informal
relations and non-structured information. Within and, especially in the
context of a Smart Business Network, outside the boundaries of the enter-
prise, the collaboration between people must support virtual working
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groups, quick-and-easy expert locators, discussion boards with peers, and
workflow systems that alert peers and co-workers to new processes that
need to be executed.

A truly flexible enterprise is capable of changing its internal procedures
very quickly. This must be accomplished by stepping away from tradi-
tional application development and embracing process-centric application
development. A strong prerequisite for the needed flexibility in process-
centric development is that the people who understand the business are ca-
pable of carrying out the necessary changes. Traditionally, the world is
separated into the world of Business Analysts, with an understanding of
the business, and the world of IT specialists with an understanding of the
supporting software systems and the expertise needed to reorganize them
according to new demands from the Business Analyst. They both live in
their own worlds, with their own language and their own systems. Flexible
enterprises need to have process-centric applications where the Business
Analysts are really in the driving seat with respect to changing the systems.

Many enterprises are waiting for the wave that will fulfil their demands
for seamless collaboration between people, systems and organizations.
That wave will, by respecting existing systems, smartly combine existing
and new technologies, together with a flexible process-centric environment
that is adaptable to the constant flow of business changes, and all of this at
acceptable cost and at their own pace.

If you’re ready, you can now benefit from this next technology wave by
placing Cordys in your enterprise.

Composite Applications: Smartly Combining New and Existing
Systems

As described above, enterprises are not eager for a new big-bang solution
in which their existing systems must be rebuilt and thrown away. This cre-
ates a strong demand for reusing existing investments, or in other words, to
extend their lifecycle. At the time when these investments were made, the
systems were not designed or built to cooperate in an environment with
other systems. Nowadays, we need to access these pre-existing systems as
if they were providing services. The outside world is accessing them as if
they were a stand-alone service provider and expects a result in an under-
standable format. Most of the time, these systems were not even aware that
one could access them as a service, and thus without the tightly linked user
interface.

The moment that enterprises can open up their pre-existing systems as ser-
vices and provide them with standard interoperability, they will really be-
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come able to reuse their current investments. This creates a need for a Ser-
vice Oriented Architecture (amongst others, Abrams 2004, Bloomberg
2004), capable of linking different services.

The standardization with web-services and their availability via the
Internet makes web-services valid candidates to service enable pre-existing
systems. Composite Applications (McCoy and Natis 2003) uses services
from different pre-existing systems, which were not initially created for
that purpose, and smartly combines them to provide new functions. The
composite is delivered to the end-user as if it were created as one applica-
tion. It is provided in the user’s virtual desktop with a single look and feel,
combining the strengths and features of the individual services in the right
way.

A Service Oriented Architecture requires other capabilities in the area of
transactions, security and scalability than the ones currently available in
the safe environments of the individual packaged applications. The mo-
ment the architecture is able to take care of transactions outside the pack-
aged applications, provide the right level of security given the chosen
transportation layer, and provide the power to scale up in response to in-
creasing demand, we will be dealing with an enterprise-class service ori-
ented architecture. Such an enterprise-class environment must operate in a
really decentralized manner in which the responsibilities are distributed
and no one place can become the single point of failure in the architecture.
Such an enterprise-class environment can be established by an Enterprise
Service Bus (Schulte 2003) into which all the available services can be
plugged, instead of creating one Application Server as a huge spider in the
web.

In most cases, it will not be enough to combine existing functions into a
new composite application. Most of the time, enterprises will need to com-
bine the existing functions with new functions. These new functions will
immediately be created in a service-oriented approach. It will be highly
beneficial if the new functions can be created in the same environment
used to create the existing ones, thus avoiding needless levels of coopera-
tion. A Composite Application Framework will provide enterprises with
the capability to develop new service-oriented functions together with the
possibility of combining them with existing functions into a Composite
Application.
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Composite Application Framework

Seamless Collaboration between People, Systems and
Organizations

Especially in Smart Business Networks, enterprises feel the need to pro-
vide flexible multidisciplinary project groups. The people in these groups
are no longer located in the same organization, and not even in the same
enterprise, but are really transcending the boundaries between enterprises.
Characteristic of such collaboration between people are the non-formal and
less structured relations compared to collaboration between systems. When
they collaborate, people are less bound by fixed interfaces and technolo-
gies. They share information in different ways, for example, via E-mail,
formal and informal documents, meetings, or discussion panels. Obvi-
ously, this less or non-structured information needs to be supported by an
environment that provides seamless collaboration between people.

As people tend to move about in an organization and do not know eve-
rybody, there is always the challenge of how to find the right person with
the right skills. By capturing the personal and skill-related information on
persons in the system, other users are enabled to locate a particular person
or skill the moment they need them. This is extremely beneficial in larger
enterprises and in a chain of enterprises working in a Smart Business Net-
work
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Another aspect of the collaboration between people and systems is the way
they interact; for example, a user who must react the moment a certain
event occurs in a system. This can of course be done in different ways and
at different levels of granularity. A completely role-based portal frame-
work will support this kind of function, providing key performance indica-
tors, layered reports, business graphics and alerts to a user or a group of
users. All of this is, of course, on top of the personal dashboard offered to
the users, on which they are shown their virtual desktop. That virtual desk-
top will display both role-based elements, company information from the
corporate information center, and personal elements. It will become even
more effective if the virtual desktop can be expanded to multiple channels
so that the user can select the channel (for example, browser, personal
digital assistant, or cellular phone) that is the most appropriate for that
moment and time.
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Fig 5.2 The Virtual Desktop as part of the collaboration between people,
systems and organizations

Process-Driven Applications Bring the Needed Flexibility

To become really flexible, enterprises are tending to step away from the
hardcore functions that need to be created by IT specialists. In general,
there is always a kind of Babylonian misunderstanding between Business
Analysts and IT people. They live in their own worlds and speak their own
languages. And the flexibility is not only frustrated by misunderstanding;
this is combined with the stratified approach in which Business Analysts
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describe their business processes. They describe business processes at dif-
ferent granular levels, from highly conceptual to truly operational. At the
conceptual level they describe the processes according to a value chain
model: the relationships and processes between organizations, enterprises
or groups of them, while at the operational level they describe the proc-
esses according to a model with a flow of system and/or human activities.

To create flexible process-driven applications, the Business Analyst
must be capable of creating stratified models of business processes that can
be published, executed and monitored immediately in their environment.
This is the field of Business Process Management, and in a full-fledged
Business Process Management environment, the IT specialists must de-
scribe the functions offered by the underlying applications in such a way
that the Business Analyst can understand them. Using an easy modeling
tool, the Business Analyst can, by dragging and dropping the needed func-
tion, design the needed flow of activities in the process model. The mo-
ment the business changes the analyst can easily adjust the business proc-
esses and republish them in their environment. A tremendous flexibility is
created by bridging the design and implementation time. In many envi-
ronments, the business processes are created in an improved drawing tool
and thrown over the fence to the IT specialist to implement the process in
the system, an extremely cumbersome and ineffective way of working.

In the majority of cases, the real business benefits are not brought about
by the common business processes that are executed automatically but by
the capability of an enterprise to respond really quickly to exceptional
situations in their enterprise or business. What makes the difference is that
you must be aware of changes in your market and that you’re capable of
changing your business according to these changes earlier than the compe-
tition. This is the area of Business Activity Monitoring (McCoy and Natis
2003), where all the activities in your enterprise are monitored, filtered and
appropriate alerts, events or activities are started the moment that excep-
tional situations occur.

Cordys, the Composite Application Framework

Cordys provides an enterprise-class and yet lightweight Composite Appli-
cation Framework to help companies capitalize on new opportunities at
acceptable cost and at their own pace. Cordys can make your existing sys-
tems web services enabled and plug them into their Enterprise Service
Bus. In this way, we truly respect your existing systems and smartly com-
bine them with new functionality.
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Cordys, the Composite Application Framework consists of the Cordys
Business Collaboration Platform, the technological base, and the Cordys
Component Gallery to really accelerate the creation of composite applica-
tions with predefined functional building blocks.

The Cordys Business Collaboration Platform is a comprehensive, open
and flexible Enterprise Service Bus environment allowing organizations to
easily connect, develop, deploy and manage web-services based solutions.
The Cordys Business Collaboration Platform contains the following func-
tionality in one product all using the same architecture:

e Cordys Integrator to integrate your existing investments as part of a
Service Oriented Architecture by using the enterprise-class and yet
lightweight Cordys Enterprise Service Bus,

e Cordys Orchestrator for the execution of process-driven and event-
driven business activities by using an XML business object cache, with
mapping, transactions, business rules and business flows,

e Cordys Portal as a virtual desktop providing the ability to provide,
measure, monitor and improve business processes from multiple
sources and on multiple channels,

e Cordys Studio offers customers a solution for business modeling at dif-
ferent levels of granularity, from conceptual to operational. It hides the
complexity of the IT specialists and provides the Business Analyst with
easy design functionality to create business models at these various lev-
els. The models can be published and executed in the Cordys Orches-
trator,

e Cordys Business Application Connectors provide access to various
packaged applications, platforms and databases.

Of course, technology is not the only answer. By providing a set of func-
tional components, which can be accessed as services, the creation of a
composite application becomes more of a compilation effort than a com-
plete creation from scratch. In this way, the available components can be
reused in different solutions, and newly created functions can be offered as
components to be used in other solutions. Building new composite applica-
tions becomes in such a way mass customization by simply configuring the
right components.

By means of this ever growing Components Gallery of predefined func-
tional building blocks, all members of the Smart Enterprise Network can
accelerate the compilation of composite applications.
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5.2 Composite Applications and the Kaleidoscope
Concept

Eeuwe Kamsteeg?, Winfried van Holland® and Vivekanand Sangle

Abstract

The most powerful and successful deployment of web-services seems to
finds its application in the upcoming theme: Composite Applications. This
theme has emerged strongly in recent feature stories from respected re-
search companies and analysts.

A Composite Application is an application that can be made up of func-
tions drawn from several different existing applications, possibly supple-
mented by a set of new web-services based business components. The
components may be individual web-services, selected functions from other
applications, or entire systems whose outputs have been packaged as web-
services (often legacy systems). The way these components are used and
configured together into a composite application determines the way in
which the components support specific business functions and processes.
This makes one think of a kaleidoscope, where the ultimate result of con-
figuring and reshaping is highly flexible and of great beauty.

Other articles, such as will elaborate on the concept of Composite Ap-
plications and their architectural beauty. In this article, the author intro-
duces the development and deployment of web-services based business
components as true Composite Application enablement and highlights the
main benefits of deploying the kaleidoscope concept in Composite Appli-
cations.

Introduction

These days, enterprises are constantly searching for new ways to meet
challenges and capitalize on new opportunities. The world of doing busi-
ness is changing daily. Customers get more demanding and new business
opportunities come and go at a higher rate then ever before. Enterprises are
therefore in urgent need of improving their responsiveness, flexibility and
efficiency. At the same time, the operational goals are becoming more

2 Product Marketing, Cordys R&D, Putten, The Netherlands, Hyberabad, India,
WvHolland@cordys.com, EKamstegg@cordys.com, VSangle@cordys.com,
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challenging — cost reduction, higher throughput, return on investment and
improved productivity — measuring rods that mark success or failure.

Even though enterprises cannot do much about this rapidly changing
business climate, they can improve their ability to respond. So as to be able
to respond better and faster, they are increasingly in need of new adaptable
solutions to support their ever-changing business processes while lever-
aging their currently installed systems. They are looking for new ways to
support their growing opportunities through business-to-business collabo-
ration and the development of smart business networks.

For a long time, companies have been trying to achieve this through la-
borious upgrades, painful customizations and never-ending back-end inte-
gration projects. People have been building new applications out of old
applications for some time, but they have been doing it via back-end inte-
gration, hooking up to the data store and then making changes to the appli-
cation. The business logic is not decoupled. The interface is probably pro-
prietary and it is inflexible, costly and time-consuming.

“Now a better method is emerging, which uses standardization and web-
services to make Composite Applications easier to connect and configure”,
says Gartner analyst Massimo Pezzini, who was one of the first to use the
term.

A Composite Application is an application that can be made up of func-
tions drawn from several different existing applications, supplemented by
a set of new individual web-services based business components. The
components may be individual web-services, selected functions from other
applications, or entire systems whose outputs have been packaged as web-
services (often legacy systems).

Web-services fits very well with Composite Applications. Web-services
allow you to encapsulate existing applications or their functions in busi-
ness components. Their interfaces are then published using the Web Ser-
vices Definition Language (WSDL), which can be invoked via the Simple
Object Access Protocol (SOAP) from multiple services consuming front
end applications. This is what we call truly Service Oriented Architecture
(SOA).

Process-centric configuration will bring the application into existence.
The way components are used and configured together into a Composite
Application determines the way in which the application will support spe-
cific business functions and processes. This makes one think of a kaleido-
scope where, based on fixed back-end elements, the ultimate result of con-
figuring and reshaping is highly flexible and of great beauty.
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Fig 5.4 Composite Applications consist of functions drawn from several different
existing applications, supplemented by new web-services based compo-
nents

Benefits of the Kaleidoscope Concept in Compo-Site Appli-
cations

More than just architectural beauty, the kaleidoscope concept of Compos-
ite Applications brings significant benefits to those who adopt it. We will
look at three main areas in which this concept manifests its power and
gives the enterprise the increased responsiveness it so desperately needs:

e Fast development and deployment,
e Increased flexibility and responsiveness,

e Empowering business process experts in application development.

Fast Development and Deployment

For companies looking to break the expensive and time-consuming techni-
cal cycle of traditional application development and integration, adopting
the Composite Applications concept may well be the answer.

New applications can be implemented much faster if developers can reuse
existing application logic. With Cordys, the new application can be devel-
oped in a modern, full-featured studio environment. There is no need to
develop complex extraction and reconciliation routines or recode applica-
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tion logic to access data if existing data and business logic is shared. In
"well-behaved" Composite Applications, the composition logic is sepa-
rated out and may be organized into a service-oriented architecture. This
composition logic provides an access interface to a given application and
can be reused across many projects. This reduces costs, and makes applica-
tion development much faster and more flexible.

The time needed for a new application to become available to its users
to support existing or newly defined business processes will improve dra-
matically. This will bring a competitive advantage to any enterprise doing
business in today’s rapidly changing marketplace.

Increased Flexibility and Responsiveness

In this new era of doing business and with the rise of Composite Applica-
tions, customers should no longer focus on what it takes to build an appli-
cation, but on what it takes to change it. Composite Applications do not
only enable fast development of new applications but also give companies
the flexibility to respond quickly to new business opportunities by allow-
ing rapid reconfiguration of the application to accommodate new business
structures, processes, and customer or partner requirements.

A Composite Application consists of web-services, either being
wrapped functions or newly built application components, all working to-
gether to support certain business processes. Reconfiguring the business
process model and web-services accordingly, would mean a change in be-
havior of the end-user application. With this completely new way of proc-
ess-centric, flexible application development and configuration, solutions
will become highly flexible and adaptable to the enterprise’s needs. This
will improve one’s ability to respond to change enormously and will fi-
nally give enterprises the agility to capitalize on opportunities.

Empowering Business Process Experts in Application Development

Composite Application Frameworks will increasingly provide tools that
can be used by less technically skilled and more business-oriented devel-
opers for building new applications. Business Process Managers (BPMs),
rules engines and programmatic integration services will all empower
process-centric configuration of Composite Applications by business proc-
ess experts, while driving complex orchestration of large numbers of basic
components into a Composite Application.

In its Composite Application Framework, Cordys provides a rich, multi-
tier application development environment to develop new process-centric,
web-services based Composite Applications. This will enable the business
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analyst to visually model both business processes within the enterprise and
the processes of business-to-business collaboration. These models can then
be published to the runtime environment where they can be executed. The
people that are familiar with the processes and understand the business are
not only capable of creating new applications but are also able to introduce
the necessary changes into existing Composite Applications.

Leveraging the Kaleidoscope Concept of Composite Applica-
tions

We have just discovered that shaping new Composite Applications is done
by configuring different components into new process-centric applications.
This new way of building solutions will bring about a faster time-to-
market, increased flexibility and improved responsiveness in any enter-
prise adopting this concept.

Still, the strength of Composite Applications will only attain a real peak
with the availability of an extensive library of generic web-services based
components that can easily be deployed in a wide variety of Composite
Applications.

Clearly, the availability of an extensive library of new web-services
based components will truly accelerate the development and deployment
of a Composite Application. Development can be turned into a non-coding
configuration of new applications. Based on business process models, the
new application can be created by both reusing wrapped functions of exist-
ing systems and calling on web-services components that are available.

Cordys is building such a library, called the “Cordys Component Gal-
lery”. This is a continuously expanding set of reusable solution compo-
nents. It contains individual generic web-services based components like
the:

e Cordys Object Life Cycle Manager (OLCM) and some directly related
functional components, to generate and manage life cycle information
on objects,

o Cordys Multi-Dimensional Hierarchic Modeler (MDHM) for automatic
generation, modeling (tree structure), filtering and smart searches on ob-
jects,

e Cordys Label Generator for automatic generation, design and printing
of labels and work instruction sheets (supporting barcodes and industry
standards).
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In line with this methodology, Cordys offers not only individual generic
business components but also pre-packaged sets of application components
that, together, will accelerate the development and deployment of a Com-
posite Application in specific business domains and verticals.

Good examples of these Packaged Composite Applications are the:

o Cordys Service Manager - This provides all needed application compo-
nents to build a comprehensive service solution that supports perform-
ance-based (field) Service Management. It provides a flexible, compre-
hensive suite of functions designed specifically for enterprises engaged
in post-sales maintenance and product services,

o Cordys Kanban Manager - This provides all the needed application
components to fully support the design, maintenance, daily management
and execution of an electronic “pull based” Kanban Management Sys-
tem.

Both the Cordys Service Manager and the Cordys Kanban Manager de-
ploy a number of the same generic individual web-services based compo-
nents from the Cordys Component Gallery, like the ones mentioned above.
In both cases, these are supplemented by a number of more specific func-
tional components and pre-packaged as a solution set. Assembled together
with existing functions from applications like ERP at a customer’s site,
these Composite Applications will fully support the business functions
concerned within the enterprise.

The Packaged Composite Applications are Based on Cordys,
the Composite Application Framework

Both the Cordys Service Manager and the Cordys Kanban Manager are
based on Cordys, the Composite Application Framework. Cordys provides
an enterprise-class and yet lightweight Composite Application Framework
to help companies build Composite Applications to capitalize on new op-
portunities.
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Fig5.5 Cordys Packaged Composite Applications, like the Cordys Service
Manager, are based on Cordys, the Composite Application Framework
reusing individual components from the Component Gallery

Cordys contains the Cordys Business Collaboration Platform, a compre-
hensive, open and flexible Enterprise Service Bus environment allowing
organizations to easily connect, develop, deploy and manage web-services
based solutions. The Cordys Business Collaboration Platform consists of
the:

e Cordys Integrator to integrate existing systems as part of a Service
Oriented Architecture,

o Cordys Orchestrator for the execution of process-driven and event-
driven business activities, with mapping, transactions, business rules
and business flow engines,

e Cordys Portal as a virtual desktop creating the ability to provide,
measure, monitor and improve business processes from multiple
sources and on multiple channels,
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o Cordys Studio offering the Business Analyst an easy design tool to cre-
ate business models at various levels. The models can then be pub-
lished and will be executed by the Cordys Orchestrator,

o Cordys Business Application Connectors providing access to various
packaged applications, technologies and databases.

On top of the Cordys Business Collaboration Platform, Cordys developed
the Cordys Component Gallery which contains an extensive set of individ-
ual, reusable web-services based components. As described above, these
components are deployed in several Packaged Composite Applications,
like Cordys Service Manager and Cordys Kanban Manager.
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5.3 Panel Discussion

“Defining the long term without short term details leads nowhere. Defining
implementation details without a long term view leads everywhere, hence
nowhere.” Kenneth Preiss’ observation gave a perspective for discussing
the Cordys view on the development of smart business networking. In do-
ing so, Cordys must act in the details of the present and the immediate fu-
ture while being prepared to capture the long term potential of smart busi-
ness networks.

The question and answer discussions began with the seminar partici-
pants guided by a panel of Kenneth Preiss (chair) and Benn Konsynski
with Winfried van Holland and Hans de Visser of Cordys.

This part of chapter summarises the key themes of the session rather
than providing a detailed record of the actual discussions. As a result,
many specific questions and comments are anonymous, but this anonymity
is not intended to detract from the incisive questions and valuable
comments of those individual participants.
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The Participants’ Reactions

Two comments captured the participants’ positive response to the Cordys
story: “This is about retiring useless IT assets instead of integrating them.
That is very powerful”, Arun Rai and “Over the past days we have had
fruitful discussions on smart business networks; now we have an industry
perspective on the tools that make those ideas reality”, Amit Basu. The
legacy perspective stimulated discussion on the retirement of “old assets”
but was preceded by the question:

What Is Cordys’ Business Perspective With Respect to Smart
Business Networks?

We must take a pragmatic approach to the smart business network and
what it is. Both external and internal factors will influence such smartness.
It may be found in the way non-core activities are outsourced. For exam-
ple, a manufacturing company facing strong competition and low margins
can be forced to redesign their core capabilities and specialise on one sin-
gle part of the value chain. Today this requires very tight and rigid agree-
ments with partners; rigid supply chain governance. Organisations seek to
maintain and/or build their market share and/or improve their margins.
Smart Business Networks enable a company to move from the defensive
strategy of bottom line savings by integrating processes across static sup-
ply chains, to the offensive strategy of top line revenue from new forms of
competition, being agile, quickly connecting and disconnecting from dif-
ferent partners for different and fleeting business opportunities.

The Question of Legacy

Companies seek alternatives that allow them to extend the life cycle of
their current infrastructures. They need to escape from the high costs of the
upgrade traps of large incumbent software systems. The retirement of IT
assets has been viewed as a question of Return on Investment (ROI). In
general decisions are made on a rational evaluation of the costs of main-
taining the current infrastructure against those of implementing a new in-
frastructure. “Often this is not a rational decision, rather it is a political de-
cision. We have seen the dominance of the CFO in IT asset decisions”,
Benn Konsynski.

In the present economic downturn many companies invest only if con-
vincing ROI arguments are there. But we do see different approaches. For
example a manufacturing company is using Cordys to turn its own internal
hub into a supply chain hub for its industry; a bank is using the Cordys
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platform to run industry payments. This involves more than a straightfor-
ward ROI argument.

Retiring legacy systems is more than an ROI decision, it is driven by
changing environment and the gradual loss of people. There are now
smaller numbers of people who understand how to sustain existing sys-
tems.

Kenneth Preiss concluded, “Smart is not an absolute measure. The smart
business network is smarter than that of the competitor. Like a smart ath-
lete you only need to be faster than your competitor. The decision to out-
source certain activities should not be made purely on the basis of cost cut-
ting. Companies should not outsource their core capabilities. There is a
danger that, in off-loading personnel, the smartness of the organisation can
be degraded. We tend to forget that the systems are not the assets. The real
assets are the data, the longest living thing we have in the systems”. Louis
Pau responded, “Do not forget the people. The people make the money for

2

you”.

How Do You Persuade Your Customers of the Value of
Cordys?

While the Cordys platform is broad, often customers approach us with a
very specific, narrow problem. This is usually a symptom of a much
broader problem. By providing one unified view to the end user with the
ability to synchronise data between different systems we can unlock op-
portunities beyond the resolution of a narrow problem. The initial discus-
sions often focus on bottom line cost savings rather than on top line reve-
nue opportunities that can be realised over time.

In fact there is not a single answer to this question. The answers change
over time and situations. Consider the example of a retail chain. They in-
tended to embark on a major ERP implementation to combine 17 legacy
systems. In reality, with the ERP implementation, the result would be 18
systems. Their basic problems would remain unsolved with future compli-
cations and new costs introduced. They really need to master data man-
agement across multiple systems to give each user a single experience
across the various processes. In doing so they would reduce immediate and
future costs, avoid lock-in and, most importantly lay the foundations for
future opportunities.

Generally, the first driver is to fix a problem and save money. The first
discussions center on “integration” but they do lead to “development”. The
customer sees the value in the first step rather than in consideration of the
true value that can be unveiled in the subsequent developments.
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Roger Nagel concluded, “When a new technology emerges the usual driver
is to do existing things better and smarter. The next step is to then do
things that you could not do before”.

Rapporteur’s comment: this discussion stimulated questions and issues
that have been absorbed into the research questions, below. Pragmatism
must dominate Cordys’ immediate thinking — winning business with to-
day’s customers. However, the potential of their formula for applying
lightweight solutions to release intra- and inter-organisational processes
from the entrapment of legacy systems provides the basis for pragmatic
analysis of building the “operating system” component of the smart busi-
ness network and, importantly, to shift Cordys’ discussions with individual
customers to business network benefits.

Assuming that Cordys Can Establish Itself as the “Business
Operating System” of Choice, Will it Become the Next Legacy
Infrastructure?

Every software provider claims to be “open” but reality has shown that this
is rarely the case. The real question is “how easily can our platform inter-
work with others? Are we simply integrating integration technologies?”
We believe not. We are moving to a higher level — the process — and, as a
result, to the business network. Technology becomes legacy because it
cannot adapt and move forward. By capturing business processes into a re-
usable, reconfigurable, shared family of business network resources we
enable a process engine that is independent to the technologies, interfaces,
individual business activities, and the structure of the network itself.

Louis Pau concluded, “business networks need to act in uncertainty. The
beauty of “software” should be its ability to handle unexpected shocks.
The robustness of the network must be a key characteristic, one of the
network metrics”.

What, Are for You, the Most Important Research Questions
Around Smart Business Networks?

1. Knowledge Management

The response from Cordys was slow in coming. Not because of a difficult
question but rather, because the research-oriented participants in the semi-
nar challenged current understanding and directions to ask “what do you
really need to understand?”

The first response from Theodore van Dongen, Cordys, was, perhaps,
unexpected: “How do people learn in a business network?” Knowledge
management is the weakest point in business network collaboration. Do we
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really understand how people learn? What are the tools (simulation, multi-
player games, forums, discussion boards) that support individual and col-
lective learning? How do and can we “share” what we know and what we
can do as a result? How can the knowledge and ideas from the various dis-
tributed people be linked, acted upon and applied to the business network?

Key question: how is “thinking” enabled in the smart business network?
What is “network-based learning? How do we capture and correlate
knowledge?

2. Value Creation and the Business Network Models

“In 2015, profitable competition will include that between business net-
works rather than between individual companies”, Kenneth Preiss. The
concept of the smart business network will change the understanding of the
definition and distribution of value between the participants in that net-
work. “We are moving from one-actor sales situation to a network of ac-
tors — how do you convince people to facilitate development of this poten-
tial network?”, Eric van Heck.

We are, perhaps, dividing the existing “pie” rather than trying to in-
crease it for each individual. This “breaks existing conceptual frameworks:
create the pie then divide it, automatically rather than by coercion”, Oftfo
Koppius.

How do smart business networks uncover new ways to make money?
What is the top line potential? How are smart business networks exploited
collectively for customer and competitive advantage? What are the argu-
ments that move organisations into new directions? There is a need to de-
termine new criteria and metrics to measure the degree of success, or
“smartness” of a business network. Does the network topology, combined
with its dynamics, determine the smartness of a business network? How do
you classify and characterise a business network and determine precise
metrics to compare “success”? Key question: how is the economic model
for the smart business network constructed and translated into effective
business argumentation?

3. Transforming Business Understanding of the Networked World

How can we convince a potential network of organisations that competi-
tion and value should be viewed at the business network level rather than
only at the level of the individual participants? What are the drivers for
business network evolution? How can we overcome such barriers as the
instinct for people to shield information from others?

Cordys views the network as “virtualised software with market being de-
fined by the “network architect”. But we do not ask “Who is this network
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architect?”, Henk de Ruiter. Who will trigger and lead the formation of the
smart business network: an individual, a collective? “We are too oriented
on the supply chain. We speak of robustness, management and govern-
ance, the process...but where is the discovery of the business network ca-
pabilities? Look at the understanding that can be gained from elsewhere,
for example genetic engineering...”, Louis Pau.

Key questions: Is there empirical evidence and research that can determine
the route map for the evolution to smart business networks and provide the
business argumentation for this evolution? Is there a role for the “network
architect™?

4. Customer Readiness Assessment

“Can we define a “readiness assessment” for the customer’s propensity to
initiate smart business networks?”, Roger Nagel. Is there a “customer will
to be smarter”? Eric van Heck.

We see the failure in implementation projects such as CRM, MRP, and
ERP. This is more than qualifying a sales target. When we look at the po-
tential of smart business networks we need to determine and assess the to-
pologies of these networks. Peter Vervest commented that Erasmus has
worked on Ex Ante Assessment Tools that could be an engine in the Cor-
dys approach. Rather than assessing “more of the same” and “speeding up
the mess” we should absorb Dan Braha’s paper suggesting that we could
be very different, rather than assuming an extrapolation of current ap-
proaches. We should seek out recurring interaction structures in business
networks that are today perceived as smart and find how to take advantage
of these.

Key questions: can we determine the “readiness assessment” based not
only on a single participant but also on the ability of other participants to
participate in the smart business network? What are the attributes and ca-
pabilities needed to find the partners in the network?

Conclusions by the Moderator

This has been a wide ranging discussion. It is difficult to determine the
important question that we might have missed. However, [ might assume
that many organisations and their business networks will start using
platforms such as provided by Cordys; initially for data integration but, as
their eyes open, as a platform for the business operating system and a basis
for enabling smart business networks. 1 could foresee that, worldwide,
many business networks may begin using such solutions. The corollary is
that they can then only operate their business applications if they use a
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single business operating system. What then? How will companies connect
across different Business Operating Systems?

I am reminded of the analysis in the book by the economists Shapiro
and Varian describing how first movers can become the dominant
controller of software in the networked marketplace. In our understanding
of the Cordys tools, we could foresee the application of the business
operating system in the realisation of smart business networks. The tools
are in place...but is the marketplace ready? Our scientific research will
help determine possible shapes of the future while organisations like yours
prepare and implement the building blocks.

I thank everyone for their inputs, opinions and questions. I close with a
goal for our hosts and friends from Cordys “be the business operating
system for smart business networks and command the world of business”.
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6 Spontaneous Collaborative Networks

Benn Konsynski' and Amrit Tiwana'

Introduction

Smart Business Networks (SBNs) reflect an ability of trading partners to
establish a unique pattern of practice that serves the participating member
firms in a unique and positive fashion. Trading partners establish a disci-
pline of processes and decision rights that serve the community of collabo-
rators. This involves both a business practice element and a technical in-
frastructure element. The term “smart” merely distinguishes the mundane
form of these networks from the interesting forms that create a differentia-
tion in the market of competitors. We expect to see attributes of agility,
collaboration, self-organization, responsiveness, and other characteristics
of cooperation in volatile markets.

The majority of such networks are planned and executed by trading
partners along a fixed program of buyer and seller processes that serve the
network membership. Some of the market processes and protocols are con-
sensually defined, while others are imposed by the influence of buyer-side
directives that impose a discipline on the seller communities. Such “pro-
grammed” arrangements are of great interest as they dominate the scene of
current smart business networks.

For our purpose, we will focus on the form of SBN that are highly dy-
namic and even spontaneous in formation. We focus on the architecture
that supports such networks and the governance of their operating envi-
ronment. Rapid formation of partnering entities into a high performance
network is no small challenge. It is only with the employment of effective
business governance policies and information technology architecture that
we are able to have confidence in our ability to handle the complexity that
attends such a pursuit.

Principles of Spontaneous Collaborative Networks

The utopia of the modern market involves a business and technical net-
work that is proactive, dynamically flexible, yet efficient. It is not bound
by static form or function in exploiting emerging market opportunities. At

! Emory University, Goizueta Business School, Atlanta, Georgia 30322, USA,
benn.konsynski@bus.emory.edu, atiwana@bus.emory.edu
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the core of this environment lies knowledge—about market processes,
competitive practice, and cooperative opportunities. The pathways for this
knowledge are etched in information systems through which this knowl-
edge flows intra-organizationally and inter-organizationally.

From an enterprise view, the idea of seamless connectivity has been
pursued in perfecting the concept of the extended enterprise (Hitt, 2002).
A firm, or market participant, makes decisions on resources, rights and au-
thorities as an extension of the legal boundaries of the firm. The goals and
objectives of the firm are projected into the external environment and pat-
terns of influence are brought to bear to influence behavior of entities that
extend beyond ownership — usually buyers creating “discipline” among
seller communities.

Consider for a moment where the realization of a perfect extended en-
terprise—if there is one—brings a firm. The epitome of a well-oiled ex-
tended enterprise machine is efficiency and near-zero transaction costs.
And transaction costs are increasingly growing as solo firms increasingly
morph into networks of collaborators and co-conspirators—business part-
ners, suppliers, complementors, and customers. Excessive attention to the
boundary where one firm ends and another begins in a collaborative net-
work can undermine the efficiency of the entire enterprise. Paradoxically,
volatile markets reward efficiency and flexibility.

It is this market agility that demands an operational efficiency while tol-
erating a high degree of complexity. Volatile, unpredictable, and complex
customer needs coupled with exogenous factors that vary unpredictably
puts inflexible firms at the grave risk of becoming unnecessary in the mar-
ketplace (Ciborra, 1996). Achieving efficiency has now become the prime
vulnerability of the contemporary enterprise and the architectures on which
it is built. Why? Because it has often come at the cost the ability to be
adaptive and spontaneous.

In this paper, we consider how the guiding logic of contemporary inter-
firm network architectures introduces strategic handicaps by maximizing
efficiency but undermining flexibility. We consider how these organizing
logics can be refined into adaptive business networks that maintain the ca-
pacity to explore new opportunities while exploiting existing ones. Six
structural attributes and two governance attributes are key to realizing such
spontaneous collaborative networks. These are discussed next. We later
describe how these characteristics translate into some of the defining char-
acteristics of the architecture of such networks.
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Structural Attributes

Both the business environment and the technical environment define the
limits of the possibility for formation of spontaneous community and sus-
tainable partnership. In this section we enumerate a number of attributes
and considerations that characterize the environment of business policy
and technical capability that are needed to support the formation and adap-
tation of spontaneous networks that remain improvisational. These reflect
observations of environments conducive to ready adaptation in response to,
or in advance of, market shifts. Many of the attributes are structural, re-
flected in both the business governance practice and in the technical capa-
bilities of the participating entities.

Effective market practice includes attention to loose coupling and rele-
vant modularization, a separation of knowledge sharing from process roles,
increased visibility of operations across partnering organization, heteroge-
neity retention, and a self organizing swarm architecture. We observe a
continuous alignment of near and long term objectives reflecting the dif-
ferent views of the participants, accommodation of heterogeneous inter-
face, and active relational governance that frequently reviews roles and
contributions to adjust behaviors. We consider each of these shifts in be-
havior as indicators of readiness to participate in spontaneous collaborative
networks.

Loose-coupling and Modularization

The relationships between firms in an inter-organizational network define
its inter-organizational coupling (Orton and Weick, 1990). Coupling refers
to how events in one member firm of the network affect the internal prac-
tice of another firm in the same network. Contemporary tightly-coupled
networks are built around partnering firms that have made complementary,
dedicated investments that facilitate integration of information and busi-
ness processes. However, dedication to a given network can reduce flexi-
bility in each participating organization as well as in the collaborative net-
work. Improvisational networks require room to maneuver more freely.
Consider a clothing manufacturer that can identify an emerging fashion
trend and be the first to exploit it, irrespective of whether it currently has
the capabilities to do so. This requires both an ability to draw in new or-
ganizations with the necessary capabilities that do not already exist in a
network.

Clearly, this requires modularization of the inter-firm collaborative
process itself. Modularity refers to the attribute of a system to shift inter-
dependence between components to the interfaces between those compo-
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nents (Schilling, 2000; Djelic and Ainamo, 1999). The key principle is that
all interdependence between firms or entities in the SCN must be moved to
the inter-entity interfaces and complete independence must simultaneously
be maintained within each entity?.

Separation of Knowledge Partitioning from Process
Partitioning

Business processes such as manufacturing, maintenance, and delivery are
often partitioned among partner firms in business networks. For example, a
focal firm might assemble a product, different parts of the product might
be manufactured by various partners, another partner might market it, and
yet another partner might provide after-sales support. A problematic as-
sumption embedded in this approach is that firms confound the partitioning
of business processes with the partitioning of the expertise that is needed to
perform the tasks (Takeishi, 2002). An improvisational approach requires
firms to treat the two as separate but interdependent approaches to spe-
cialization. On one hand, firms in improvisational networks must maintain
deep specialization in the process domain but despecialize in their knowl-
edge domain. Deeper specialization means that specialist firms will de-
velop deeper expertise beyond their specialized process and task domains
and are therefore are more likely to be attuned to technical advances and
environmental shifts in those domains (Powell et. al, 1996). In other
words, it is useful for firms to have some understanding of their partners’
domains for planning and execution of collaborative processes to con-
verge. This distinction allows a network to reduce coordination complexi-
ties without compromising the benefits of specialization inside individual
member firms?.

Interdependence Visibility

The third shift is to enhance management of changing interdependencies
among business partners. Information visibility in smart business networks
is a useful mechanism for enhancing coordination, but only when inter-

2 For example, a printer parts manufacturer can have exact variable specifications that its

components must meet but all of the interdependence with other parts should be exclu-
sively moved to this interface. The manufacturer must have complete independence for
how the individual component accomplishes the specified functions. Such process
modularization requires both technological as well as governance considerations.

Some early evidence of the value of this distinction is visible in recent studies of inter-
firm collaboration in the software development (Tiwana, 2003) and automobile indus-
tries (Takeishi, 2002).
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organizational interdependencies are relatively stable (Konsynski and
McFarlan, 1990). As information access migrates, so does the interest in
allocation of decision rights and decision authorities. With Glasnost
comes Perestroika.

Continuous Alignability

Strategic alignment of business and technology strategy is often treated as
a one-time activity. A well conceived IT architecture that supports the
business strategy of member firms in a network might help in the short run,
but the two must remain aligned over time. When shifts in markets, partner
portfolios, and products cannot be anticipated, inflexibility rears its head
again: The existing inter-organization coordination technology becomes
the bottleneck in adapting business strategy. Smart business networks
therefore must allow business and technology strategy to be continuously
realigned. The structure of interorganizational relationships and their un-
derlying information architecture must be separated to allow the two to be
continuously aligned.

Heterogeneity Retention

Most new knowledge—new product ideas, creative process innovations,
new technologies, and recognitions of emerging markets—is likely to be
generated outside any given firm. The enterprise challenge is to recognize,
appreciate, and exploit such shifts. But some of these shifts might be so
removed from existing organizational capabilities that a firm in a tradi-
tional business network will be under-equipped to do so. Heterogeneity
then is a valuable attribute for flexibility although it appears—on the sur-
face—to reduce efficiency. The trend towards relying on partner organiza-
tions to perform part of the value-creation function allows individual firms
to squeeze more flexibility from their specialized expertise for one simple
reason: it widens the repertoire of experiences and possible solutions be-
yond the routines, worldviews, and mental models of similar specialist
member firms. In other words, retention of heterogeneity in the collabora-
tive network broadens the locus of search for potential responses to yet-to-
occur changes that remain elusive and unpredictable.

But, this organizing logic relies on islands of seamless coordination in a
sea of heterogeneity. A firm with a loosely-coupled approach to inter-
organizational collaboration can organize to partner on the fly with other
firms that have the complementary expertise, specialized assets, and com-
plementary resources required exploit an emerging opportunity. The prob-
lem of being caught short of sufficient resource portfolios appears particu-
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larly pronounced in industries faced with turbulent technologies or mar-
kets. Case in point: Apple Music’s move to position itself as an orchestra-
tor for digital music sales in collaboration with five of the largest record
companies. Nike’s shoe business is another example of a product line
fraught with uncertainties such as changing fashions, international laws,
and global markets. Nike has retained the flexibility to reduce the idea-to-
shelf time for introducing new shoe designs by encouraging its many sup-
pliers to become more competent in some product design activities. How-
ever, by retaining the core design innovation activities in-house, it has both
managed to make itself indispensable without homogenizing its collabora-
tive network.

Self-Organizing and Swarming

Unlike the hierarchical logic of organizing collaborative networks, partners
in a smart business network are deeply specialized in a narrow domain. In-
creased task specialization and simultaneous disaggregation of the locus of
coordination means that each firm in the network narrows its internal focus
by deepening its expertise in a few selected areas while relying on network
partners to invest in and develop specialization in complementary func-
tional and technical areas. At the same time, higher levels of interdepend-
ence demand greater coordination using malleable rules for coordination.
In effect, this reduces the capacity of each firm in the network to relate to
the knowledge domain of its network peers. The key to compensating for
these tensions lies in differentiating yet appreciating task partitioning from
knowledge partitioning across firms in the network. Therefore mechanisms
are needed to summarize, synthesize, and apply the knowledge flows
across the network. Much of the weight of this task falls on the self-
organizing ability of IT architectures. Self-organization refers to the orga-
nizing logic where activities are neither centrally controlled nor locally su-
pervised (Bonabeau and Meyer, 2001). The capability for self-organizing
through network-level knowledge management is embodied in two fea-
tures of the IT architecture: (1) shared meaning and (2) swarm intelligence.
Shared meaning refers to agreed upon “vocabulary” to describe specialized
concepts. There capture the subtle ambiguities that are not fully definable
in, say, XML extensions. The challenge is not unlike EDI systems except
that such vocabularies evolve over time.

Swarm intelligence requires that IT architectures that support improvisa-
tion must be intelligent, but based on simple rules. Intelligence in a SBN is
not merely in the nodes themselves. Indeed, the effect of a collaborative
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environment involves a “forming” of a proper community of decision
makers and decision influencers. Spontaneous networks bring together
(virtually) those that have information and opinions and those that have
decision rights and authorities. Thus even the most primitive of nodes (as
low as RFID tagged objects) cooperate and communicate with each other.
It is the “swarming” or “flocking” of information and expertise that may
define the success or failure of the spontaneity of the network. Swarming
through such embedded dumb tags allows cognitive reapportionment i.e.,
cognitive responsibilities can be allocated to a human or humans, or to a
system or systems.*

Governance Mechanisms

Essential to the success of spontaneous collaborative networks are the gov-
ernance mechanisms that establish protocols for attainment and severance
of participation. In addition, the means by which participants make deci-
sions on allocation of decision rights define the limits of the cooperation as
a network system. Both the business policy environment and the IT archi-
tecture need to be “readied” for effective participation in spontaneous col-
laborative networks. Two elements of governance are germane to the de-

4 Most early automation efforts focused on taking thinking responsibilities from individ-

ual workers and putting them into information systems. The creation of the massive pol-
icy transaction systems that formed the back office of most life insurance companies
saw tremendous substitution of computing power for human clerical work. Much of the
early history of computerization was logged in accounting and finance--the factories of
financial services. This automation was also largely static--that is, the dialogue between
the system and the human cognitor was static. Regardless of the skill of the person in-
teracting with the system, the machine always performed the same repertoire of cogni-
tive acts. In cognitive reapportionment there is a conscious design decision focused on
the dynamic allocation of thinking responsibilities. The best analogy is the idea of dele-
gation from superior to subordinate. When a superior delegates a decision, he or she
gives up direct decision control, but reserves the right to re-take control. In cognitive
reapportionment the design consciously takes into account the ability to allocate deci-
sions to people and/or systems with the ability to dynamically share, or even take back
control. Thus, in certain situations the expert may be more interested in taking on cogni-
tive responsibilities that might otherwise by handled by the system. In this sort of envi-
ronment, the human being acts as a co-cognitor or computer as colleague. As computer
support environments are more able to support this form of situational movement of de-
cision capabilities from systems to humans, we will become more accustomed to sharing
decision-making responsibilities in these human/system dialogues. Moreover, more of
these human/system dialogues and more of their important details, will be available for
manipulation and design.
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sign of such networks: (1) relational approaches to governance and (2) re-
allocation of selective decision rights across entity boundaries.

Relational Governance

Smart business networks reap the flexibility benefits of specialization
while distributing the locus of coordination across multiple partners. How-
ever, the absence of dedicated investments by member firms reduces the
level of lock-ins to the network (Bensaou, 1997, 1999), thereby creating
threats of opportunistic behavior by individual firms in the network. Suc-
cessful realization of such networks therefore demands higher levels of
quasi-relational governance mechanisms based on mutual trust, market
reputation, and strong relational norms (Kale et. al, 2000). The information
architecture used to build improvisational networks should help reinforce
such governance mechanisms. 3

Decision Rights Reallocation

Decision rights allocation deals with location of authority that are associ-
ated with judgment and decision-making (Jensen and Meckling, 1990). At
the core of the rights apportionment concept is the idea that decision re-
sponsibilities can be allocated to one or more participants in a smart busi-
ness network. Most early automation efforts focused on taking decision
responsibilities from individual organizations and putting them into the
SBN for allocation to the proper entity. Every day, retailers move critical
merchandising decisions from their organization to their suppliers — offer-
ing decision rights for stocking and allocation that might historically have
been perceived as an essential right of the retailer.

A useful framework for analyzing decision rights is the classification
developed by Fama and Jensen (1995): decision control rights and decision
management rights. Decision control rights refer to the authority to set
controls such as pricing, timing and schedules, and quality expectations for
which each member firm will be held accountable. Decision management
rights refer to the authority for deciding on how to implement actions that
lead to those outcomes. It is instructive to separate the two types of deci-
sion rights and treat them differently in considering how to distribute the
two types of decision rights in SBNs.

5 For example, eBay’s use of buyer/seller reputations creates a visibility of behavior and
experience that is shared by the community to effect decisions that may influence deci-
sions on interaction and participation.
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The classic challenge in organizing is that the expertise needed to make or
“exercise” a decision right might be located elsewhere from the decision
right itself. The architecture of SBNs allows migration of information for
decision rights exercise to the location of those decision rights in a fashion
that is much more pervasive than extended enterprise networks. For exam-
ple, swarming technologies such as RFID tagging devices, “smart dust”
transmitters, and global positioning technologies facilitate moving infor-
mation from its locus directly to where decision rights ought to be located.
In contrast, traditional disciplined enterprise architectures required that de-
cision rights be located where information (rather than expertise or incen-
tives) for those decisions resided. This creates fundamental rethinking and
flexibility in redistributing the allocation of decision control rights and de-
cision management rights in SBNs. We believe that organizations must
begin by reconsidering reallocation of decision management rights before
they reallocate decision control rights. This shift will allow entities with
strong incentives for ensuring effective exercise of implementation aspects
of decision rights (e.g., to suppliers and contractors) while retaining con-
trol in the locus firm.

Architectures Accommodating Spontaneity

Historically, enterprise architectures have focused on the growth of hierar-
chies. In contrast, spontaneous collaborative networks add market-like at-
tributes on top of hierarchy-reinforcing architectures. This allows firms in
the network to engage in dynamic partnering of the nature that is typically
found in spot markets, but without losing the efficiencies associated with
hierarchical configurations. This shift is illustrated beginning with siloed
architectures that preceded the more disciplined enterprise architectures in
Figure 6.1.
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Siloed Network Disciplined '
Enterprise Network . Spontaneous

Collaborative Network

Fig 6.1 From Siloed Networks to Spontaneous Collaborative Networks

The move from traditional organizational architectures to spontaneous col-
laborative networks requires an organizing logic in which the boundaries
of the collaborative network are malleable. Malleability requires that firms
that do not belong to the network at a given point in time and be brought in
without the cost of dedicated technology investments by such prospective
network participants. This form of network approach to partnering thus re-
quires an inherently reconfigurable architecture. The enabling inter-
organizational technology architecture must reflect this loose-coupling.
Loose-coupling is not synonymous with decentralized processes. It is quite
the opposite, where the processes are more tightly coordinated because the
rigidity of the IT architecture is no longer a constraint. Four defining at-
tributes of the inter-organizational information architecture enable this
shift: (1) loose-coupling, (2) swarming, (3) use of open standards, and (4)
staged investments that create strategic real options.

Loose-coupling

Loosely-coupled IT architectures are the building blocks of spontaneous
collaborative networks. The looser the coupling in the inter-organizational
architecture, the higher is the burden on the information technology archi-
tecture that is used to coordinate activities across a network. A viable
loosely-coupled architecture must be modular, which means that the inter-
faces among member firms in the network must be plug-and-play. Merely
adopting open standards does not ensure such modularity. The design issue
must be approached from a 1,000 foot altitude systemic view. If imple-
mented well, the payoffs of such architectures can be manifold. They allow
member firms in a collaborative network to interconnect their existing sys-



Spontaneous Collaborative Networks 85

tems both robustly and without the hurdle of dedicated investments in
common systems. The resulting connections are inherently flexible, which
allows any underperforming firms to be easily dropped from a product
value chain or from the network and be replaced by a different one on an
as-needed basis. Such flexibility is rarely possible in contemporary enter-
prise architectures because of the time lags and expense associated with
rapidly integrating a new participant into an existing collaborative net-
work. If glitches surface at any node in a complex collaborative network, a
loosely-coupled network can swap one firm for another on the fly. Such
architectures therefore lend robustness to the collaborative network,
wherein one underperforming participant does not bring down the entire
network process.

Swarm Intelligence

With embedded information technologies becoming inexpensive, the fea-
sibility of pervasive tagging of objects is growing. This allows discrete ob-
jects to communicate with each other following simple rules; collectively,
they create powerful swarming behavior that can be surprisingly “smart.”
We believe that this is one of the key technological architectural elements
of SBNs.

Open Standards

Collectively agreed-upon standards tend to shrink the size of collaborative
networks because each member must make dedicated investments in coor-
dination technologies. Many of these investments are network-specific and
carry limited redeployability outside a given network. EDI systems are a
classic example of this tradeoff: partnering firms made dedicated invest-
ments in developing protocols, implementing systems, and increasing con-
nectivity with a focal firm in the EDI network. A widely-cited example is
Wal-Mart’s supply chain that uses deep, Wal-Mart-specific connectivity
into its suppliers’ systems. Emerging Web standards and protocols hold
promise to change that. Open standards for business collaboration work in
the same way as other open standards such as rail-track widths, USB inter-
faces, and electrical power outlet shapes. The most immediate benefits of
open standards lie in their ability to further exploit existing applications
and extract more value from them. The trick to making myriad existing
systems, databases, and applications communicate using open standards is
in using more recently Web-driven innovations such as eXtended Markup
Language (XML), Web services and e-utilities (which we discuss later).
The move towards complying with open standards does not necessarily in-
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volve accepting some kind of one-size-fits-all tradeoff. Industry-specific
extensions to XML for example are being developed in the public domain
by industry groups led by early adopters such as Dell, General Motors, and
Merrill Lynch. As a result, variants of the base XML-type standards are
further refined to meet the type of coordination requirements in specific
industries. The same trends hold in related emerging technologies includ-
ing IBM’s computing-on-demand architectures. Their collective power lies
in allows trading partners to interact in unprecedented ways, but without
imposing the rigid precondition of having to make irrecoverable dedicated
investments or scrapping existing systems. Together, open-standards and
loose coupling enhance the modularity of the collaborative network archi-
tecture.

Stageability

The third attribute of improvisational IT architectures is the ability to stage
investments. Stageability refers to the ability to partition a larger IT in-
vestment into standalone increments that build on the preceding ones. This
creates opportunities for embedding real options at each step of the way;
such real options are by definition more valuable when they are sur-
rounded by considerable uncertainty and unpredictability. In contrast, tra-
ditional IT investments follow a “big-bang” approach: A new system is
developed, tested, implemented, and finally turned on. The inherent risk in
this approach is that the benefits of the investment begin only after the pro-
ject in completed. If the business environment, markets, or technology
change during the implementation trajectory, this approach cannot easily
adapt to accommodate them. Moreover, if a project has to be abandoned
halfway through implementation for any reason, there are almost no resid-
ual benefits from the sunk investments. This is illustrated in Figure 6.2(a).
On the other hand, stageable architectures mitigate this risk by delivering
incremental, standalone benefits at each milestone (Panayi and Trigerois,
1998). Stageability therefore creates future option value and the total value
of this option can be manipulated by choosing the sequence of staging in-
vestments in the architectural elements. Perhaps more importantly, stage-
ability allows flexibility during the implementation process. At each stage,
the plan for the following stages can be revisited ands refined. At the level
of the entire collaborative network, this attribute reduces the risk of creat-
ing prisoners’ dilemmas among investing firms.
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Viability of Spontaneous Collaborative Networks

Smart Business Networks exist in many forms. We have considered the
particular class of SBNs that encourage fluid membership and active col-
laboration on roles, rights and responsibilities. Decisions for participation
in spontaneous collaborative networks require careful consideration as the
risks and rewards are both significant. Managers considering such partici-
pation require the proper control environment and collaborative practice.
Among the considerations:

. Need to shift thinking from know-how to know-why,

. Systemic view, not piecemeal view of the role of the firm in a network,

. Alignment between business network architecture and IT architecture,

. Decomposition of strategic intent into a portfolio of capabilities,

. Development of a shared language in the vocabulary of the market,

. Linking of distributed knowledge and decision rights through swarming
architectures and decision rights reallocation.

AN DN AW —

Clearly, caveats exist. Enterprises preparing for participation in spontane-
ous collaborative networks must ask themselves three fundamental ques-
tions:

1. Can they rely on network partners without diluting their ability to im-
plement their own competitive strategies?
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2. To what extent can they err on the side of overspecialization while trust-
ing their partners to supply the complementary capabilities that can
make or break their firm?

3. Can they honor governance contracts and the associated penalties that
together are the bloodstream of spontaneous SBNs?

To summarize, this chapter developed the concept of one type of SBN that
is spontaneously adaptive. We discussed the key IT capabilities govern-
ance mechanisms that are simultaneously required to realize this form of
SBN. With inexpensive emerging technologies such as RFID tags, novel
opportunities have arisen for firms to reconceptualize how they collaborate
with other firms as well as trillions of discrete entities and objects in the
extended network. Firms seeking to nurture such capabilities must be cau-
tious that the technology without governance restructuring is a hollow sil-
ver bullet.
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7 Where Are the Smarts Located
in a Smart Business Network?

Kenneth Preiss!

Introduction

Weizenbaum (1977) wrote: “Tools shape man’s imaginative reconstruction
of reality”. That has always been so. The creations of the visual and per-
forming arts follow not only from the tools, but also from the concepts of
technology. The defining technologies of the 20" century were mechani-
cal; everyday conversation, news reports and talk shows use mechanical
metaphors, such as to “push the gas pedal”, to “overhaul”, to “mesh with”
and so on. The defining technology of this decade is communication tech-
nology. Management systems of the 20™ century focused on making the
company seen as a machine, efficient. Management systems of this and the
next decade focus on the company as part of a communicating network.
Economic and management structures follow not only from requirements
of lowered costs, faster work and higher quality, but more deeply from the
images and concepts which we all absorb unconsciously from the envi-
ronment, and which are changing from the images of mechanical machines
to the images of a globally-connected fluid network of interacting nodes.
The network provides much more than a tool for enhanced business prac-
tice; it provides a conceptual framework that changes perceptions of or-
ganizations and of business strategy and operation.

The title of this book, “Smart Business Networks” is taken to mean
businesses using electronic networks. An “old boy network™ or a social
network in which individuals do business based on social interaction, is not
within the context of this paper. In the network referred to here a node is a
business unit, and a link carries information, goods and services, and
money, between such nodes.

This paper deals with a question that initially sounds banal, and that is to
trace the meaning, location, and business purpose of smartness in a “Smart
Business Network”. FElucidation of these words is not an abstract exercise
in semantics; it provides a scaffolding upon which we construct our strate-
gic and operational business concepts.

What is considered to be technical smartness today, may very well be
considered to be run-of-the-mill tomorrow. When a technology becomes

! Ben Gurion University of the Negev, School of Management and Faculty of En-
gineering, Beer Sheva, Israel, preiss@bgu.ac.il
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mature it enters the fabric of society and is not any more considered as
technology. When telephones were introduced lessons were given on how
to use the telephone, and grandparents asked grandchildren to make calls
for them, just as today the younger generation helps the older to use a
computer. In the developed world no one would dream of giving lessons
on how to use a telephone. Such understanding has become part of the cul-
ture and natural understanding of everyone. Smartness is in the end a term
with an emotive meaning, indicating creative novelty.

The development of smart business networks is within a competitive
business environment that is becoming increasingly agile. Agility is
(Goldman, Nagel & Preiss, 1995) a comprehensive response to the busi-
ness challenges of profiting from rapidly changing, continually fragment-
ing, global markets for high-quality, high-performance, customer-
configured goods and services. It is dynamic, context-specific, aggres-
sively change-embracing, and growth-oriented. Agility is a comprehensive
response to new competitive forces that have undermined the dominance
of the mass-production system.

The paper will follow the traditional method of scientific analysis of a
system, by dividing the system into components, then analyzing each com-
ponent, and then analyzing the actions of components working together.
This division into components and then combinations of components will
follow the seminal work of Mackworth (1977) who provided the optimal
ordering of algorithms to analyze a constraint network, namely first indi-
vidual nodes, then links between pairs of nodes, then paths of many con-
nected links. This paper will deal with the network in that order, first dis-
cussing smart nodes, then smart links, a chain of links, then a network as a
whole. For each categorization, technical smartness and business smartness
will be discussed, as well as smartness that derives from the union of tech-
nology and business.

The Smart Node

A node in the network is considered to be a business unit or profit center.
The unit may of course use technical networks within itself, but this fact
does not invalidate this definition of a node, because payments are not
made within the node, not even transfer payments if the nodal units are
within one corporation. The list of technical smartness at a node (a busi-
ness unit) would today include programs that give rapid analysis. An ex-
ample is the credit card company Capital One that has 11,000 employees
and 17 million customers. It can predict with reasonable accuracy what the
customer is calling about before the customer utters a word. After a tele-
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phone caller punches the last digit of the phone number, and before the
caller hears the first ring, data analysis at Capital One, enabled by analyses
of background information on all the accounts, has identified the customer
from the calling phone number, gathered the data of that person’s account,
correlated the data to what previous customers had asked for, and predicted
what the customer is likely to be calling about. The call is then passed on
to the appropriate recording or person. The computer also predicts what
service the caller is likely to want to buy and passes that to the computer
screen of the person taking the call. Capital One has pushed personalized
and rapid service to new levels, greatly increasing the value of the com-
pany in doing so. This is just one example of rapid analysis that leads to
increased efficiency. Other examples are financial portfolio management,
improved inventory management, ERP systems, customer relationship
management systems, and many other systems that use rapidly improving
available computational ability.

In addition to increased efficiency of a node due to improved computatio-
nal capability, sensors and RFID devices create smartness at a node. The
size and cost of sensors has been steadily coming down over the years
even while the capabilities have been improving. Today small sensors
available include those that sample light energy, such as TV cameras, that
sample physical data such as pressure and temperature, or location data
such as GPS and active RFID or passive printed barcodes. In addition, the
algorithms and computing capability to interpret the data have improved
remarkably. Sensors as well as computational capability have led to new
nodal capabilities.

If this paper were written 20 years ago, than the business advantages
deriving from the items referred to above would have appeared to lie in the
future and would have been discussed in detail. Today, the year 2004, such
discussion of business advantages is superfluous.

The Smart Link

Attention will now be focused on the relationship between two business
units, which are links in the supply chain. Such a link can behave any-
where on the spectrum from networked communication between disjoint
business processes, to intense interaction between highly integrated proc-
esses of different businesses. The word “interprise”, made up of “interact-
ing enterprise”, has been coined for this latter relationship.
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Fig 7.1  The interprise relationship model

This interprise relationship model - shown in Figure 7.1 - is based upon the
primary variables in a relationship between a pair of companies (Goldman,
Nagel & Preiss 1995; Preiss, Nagel & Goldman 1996). When modeling a
system, it is desirable that the variables for the model cover the situation to
be modeled, are independent, and are a minimal set. The three variables of
this model are such a set.

The X-axis represents the added value conferred on a customer by a
supplier. This can be any combination of hardware, software, service, or
knowledge over the entire lifespan of a project or product. These can in-
clude special services, customized product design, customized delivery,
upgrades, maintenance, decommissioning, recycling, and more.

e The Y-axis represents the reward or payment made by the customer,
from fixed price through variable payments to shared risk and reward,

e The Z-axis represents the degree of business linkage between compa-
nies, starting with disconnected processes, using technologies such as
mail, fax, and telephone, through electronic data interchange, to a com-
plete integration of operations.
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In short:

e The horizontal, X-axis represents what the supplier gives the customer,
e The vertical, Y-axis represents what the customer gives the supplier,
e The third, Z-axis represents how they work together.

These three factors define a space within which a relationship between two
companies is located. Figure 7.2 shows the same values using parallel ar-
rows, and is a generalization of this model to many serial links between
companies, for example as a path in a tree structure.

% Money
Goods and
Services

W Inform ation

Fig 7.2 The primary flows in a chain of links in the demand chain

Mass production and product-focused trade, where a predefined product is
exchanged for a price, and where cost is the only decision variable, is at
the origin of the axes in Figure 7.2. As real time interactions between
companies increase in intensity, the relationship moves out into the volume
of the three-space.

It is interesting to note how efforts made in any one of the three axes
must be balanced by efforts in the other two. Movement has to be coordi-
nated along all three axes in order to achieve a higher value in one of them.
Using the three dimensional space of Figure 7.1 allows one to discern an
optimal region for an inter-company relationship, in the region of the 45
degree diagonal in space. This can be understood as follows. Imagine a re-
lationship being located at a low value of Y and a high value of X. Here a
supplier is required to provide much variable support to the customer while
paid on the basis of unit price of product. Such a relationship creates an in-
tolerable strain on the supplier and inevitably leads to friction and possible
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divorce. It is an untenable region of that diagram. Now imagine a relation-
ship at a high value of Y and a low value of X. Here the customer takes
standard product but pays based on shared risk and reward. This creates an
intolerable strain on the customer as it is detrimental to his success. Simi-
larly, viewing the Z-axis, the effort and expense of integrating business
processes can be justified only for high values of X, where the supplier
constantly provides much value-adding service and information. At low
values of X the supplier sends standard product with little or no added
knowledge. For this case of low X, if one wanted (theoretically) to reach a
high value of Z, the expense and effort of establishing business process in-
tegration would be both unnecessary and wasteful. Low values of X and
high values of Z are hence impractical. Similarly, for high values of X
where the supplier supplies much value-adding service and information
over the life of the product, it would be impractical to work at low values
of Z, where the communication is by mail, phone and fax in disjoint busi-
ness processes. It is therefore desirable to operate in the region of the 3D
space diagonal.

The biggest barrier to the emergence of the interprise today is alignment
between the three major flows of Figure 7.2. In practice these flows are
choked, discontinuous and misaligned. Overcoming barriers to the flows
provides opportunities for research, consulting and for new software prod-
ucts.

This model gives a mechanism for relating use of technology (on the Z-
axis), with the business implications (the X- and Y-axes). It is intuitively
clear that a culture of trust is increasingly needed as one moves up the axes
from the origin outward. Shunk et al (1998) have investigated this on
seven intercompany customer-supplier projects in a variety of companies,
and provide a gradation of seven categories of cultural alignment that
move up the Z-axis and are necessary preconditions that the installed tech-
nology for inter-corporate interaction should in fact yield successful busi-
ness results.

The discussion above referred to information, money, and goods and
services. These are linked. The information flow governs the flow of goods
and also the flow of money, by including instructions to banks to transfer
money. Also, the product or service may be pure information, as for in-
stance a legal opinion or a financial report or reccommendation. Even if the
product is a physical entity, it includes a significant quantity of information
within it. For example, Proctor and Gamble found that to make and sell
their products, 65% of their expenses were to gain and disseminate knowl-
edge, while 35% were for raw material, buildings and machines (Stewart
2001).



Where Are the Smarts Located in a Smart Business Network? 97

A Serial Chain of Links

A chain or even a network is composed of many single links tied together.
Any one company will be both a supplier to many customers and a cus-
tomer to many suppliers, and is located on many supply chains. For each
link in the network (or chain, which is a subset of the network) the model
of the previous section is applicable. In this context it is interesting to note
the considerable number of companies that do not subscribe to the tenet
"do to your suppliers as you would have your customers do unto you".

The flows of information, goods and services, and money, between each
pair of links influence each other. The flow of information between each
pair of companies influences the flows of goods and services between
them, which in turn influence the flows of money. For any single response
to a customer requirement, information and money will flow down a subset
of the network that will have the topology of a tree. From the customer’s
perspective this is a tree; when viewed from the supplier’s perspective up
to his supplier and beyond, the flow of goods and services is as a chain.
Such a serial chain of links is often termed a “supply chain”. The supply
chain has systemic properties that do not exist in any individual link, and
are not extrapolations of the properties of a single link. The best-known
such property is the “bullwhip effect” (Lee et al 1997, Fine 1998). This is
an oscillation in flow rates of goods and services along the chain, and is a
cause of tangible expense since extra inventory is needed to cover the val-
leys of the oscillation. The reasons for the oscillation include inaccurate
forecasting, possibly due to intentional error by “gaming”, or over-
ordering to ensure supplies, then later reducing or canceling the order.
However, Vekstein and Preiss (2002) showed that even when making to
order under ideal conditions, oscillation can occur due to time delays in in-
formation transfer.

For example, companies such as Proctor and Gamble find that if they
generate a small increase in an order, that change shows an amplified os-
cillation as it is propagated down the supply chain, and the lowest tier sup-
pliers may experience a great increase or decrease in the quantity ordered
by their direct customer. This may be understood by considering the
analogous system of interacting automobiles. Imagine that the first car in a
long line increases speed by 10 kilometers per hour. The second car first
experiences a time delay, then also accelerates, and so on. Because of the
accumulated time delays, any one car may see a large space suddenly open
up to the next car, over-accelerate then need to decelerate so as not to col-
lide with the car ahead. At any instant then, as a helicopter pilot views the
whole system, he will see a wave, with some cars accelerating and some
decelerating. Similarly, because of time delays in the ordering processes of
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the supply chain, at any instant some suppliers will see decreases in orders
and will see some increases, even though at that instant the first customer
up the line ordered an increased quantity of goods.

In a serial supply chain the information seen by each supplier is local,
from the company each side of it, and action at each supplier is triggered
by an order from its local customer. When producing to order, a company
in the chain is sent an order, then in turn sends an order for raw materials
to its local supplier. Vekstein and Preiss (2002) showed that there is a criti-
cal value of time delay, which becomes shorter as one goes from the cus-
tomer down the supply chain. If information is delayed more than that
critical value at even one supplier, the chain will oscillate. The critical de-
lay time for a low-level supplier is so short as to be impossible to achieve
in practice. However, in a parallel information flow topology the critical
delay time is the same for all suppliers, and is long enough to be achiev-
able. In this topology all suppliers in the supply chain read information in
parallel from a central or global depository, for example a web site. The
material goods of course flow in series from one supplier to the next; it is
the information that flows in parallel. As soon as an order from the end
customer is noted, work begins without waiting for an order from the local
customer, who is the next link in the chain. To be competitive in today’s
business world requires damping of oscillations in the supply chain. One
way of doing so would be to revert to disconnected processes along indi-
vidual links, in other words taking the chain apart. That would not be smart
because it would increase response time as well as inventory requirements
and expense. Today’s smart business establishes processes that maintain a
tightly integrated supply chain or network, while damping the oscillations.
It is easier to install the technicalities of this than to successfully introduce
the change of culture and work procedures that would be needed.

Note that the delay time for information transfer is never zero. Informa-
tion quality considerations require in practice that a human approve sig-
nificant information before sending it, but even if the information were
checked and dispatched automatically, the transfer time would never be
zero. The more integrated the supply chain, the shorter is the critical delay
time, the more rapidly must information be sent and the greater the ten-
dency for bullwhip oscillations to occur.

The Smart Network

Up to this point the paper has discussed “smartness”, both technical and
business-wise at a node, at a link, and along a serial chain of links, in a
network. Consideration is now given to the network as a whole.
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Just as a serial chain of links has properties that cannot be inferred from
the properties of a single link, a network as a whole has properties that
cannot be inferred from a single link or single chain. It is only in recent
years that such properties have been observed and are being researched.
Barabasi (2002) quotes experimental measurements of the number of links
from nodes on the world-wide-web on the Internet. This number is given
by equation (1), where N(k) is the number of web pages with k outgoing
links and A is a constant.

Nk)=A *k > (D

The implication of this observation is that on the continuum of the degree
of the nodes in the world-wide-web, there will be few high-degree nodes
(such as Google or Amazon) and many low-degree nodes. Barabasi also
shows that the degree of a given node on the world-wide-web, which is the
number of other nodes connected to it, changes dynamically. The reasons
for this dynamism are both technology and business acumen. Technologi-
cal improvement in the processes and data available at a node, as well as
increased access speed, can increase the links to that node. In addition,
business acumen can create business incentives to connect to a node and
can therefore increase the degree of a node in a network.

Braha and Bar-Yam (2004) expand on the results reported by Barabasi
(2002). They also showed that problem-solving networks have properties
(sparseness, small world, scaling regimes) that are like those displayed by
information, biological, and technological networks. Their work also un-
covered other characteristics of task-related networks.

The Interprise Relationship Model above separated the flows of money,
goods and services, and information. Shunk et al (1998) expanded this
model and showed the cultural alignment necessary between companies, in
order to effectively use the information network infrastructure. The net-
work can be considered as a set of many links, and so the Interprise Rela-
tionship Model with the expansion of Shunk et al, constitutes a suitable
representation for analyzing a network as a whole.

Pau and Vervest (2004) point out that when considering information
flow, control information should be considered separately from content in-
formation flow. It is likely that time delays in the control information will
have a very significant effect of the business behavior of a network, since
we know that to be so from general considerations of control systems, and
as the results of Vekstein and Preiss (2002) show. This question has not
been adequately investigated in the literature of businesses and networks.
What is clear is that when businesses (nodes) are loosely connected, with
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buffers of information or goods between them, there is less oscillation. But
the demand for customized and speedy response to a market opportunity
requires that businesses be tightly coupled, the whole supply chain operat-
ing functionally as one operational unit. In such a system smartness is re-
quired to minimize or otherwise deal with oscillations of goods and infor-
mation along the supply chain.

Van Asseldonk (1998) suggested the approach of Kaufman (1993) for
biological systems to compute thermodynamic information properties of
networks such as network entropy, which is a measure of connectivity and
concentration.

The digital network infrastructure has reduced the time and cost for
companies to rapidly set up a temporary networks of business connections.
These can be thought of as virtual private networks of business connec-
tions within a global network. They are known as a virtual organization,
since to the customer each appears as a single, tangible, organization, even
though such a single legal entity or organization does not exist. Innova-
tiveness in finding the correct partners or nodes with which to connect is a
source of competitive advantage (Fine 1998). The ability to do so requires
pre-planning. Experience in setting up Virtual Organizations (Preiss, Nagel
& Goldman, 1996) has shown that one needs to pre-organize a collection
of suitable companies that have agreed to common rules and ethics, with
matching technologies and cultures. These are potential participants in a
virtual organization, ready to spring to action within the pre-agreed
framework when a market opportunity arises. They can be thought of as
companies “sitting on the bench”, who know the rules of the game and are
capable and ready to run onto the playing field when needed. Modularity
of processes within companies and plug compatibility to rapidly make and
break connections are necessary requirements for setting up a virtual or-
ganization. A key decision here is the design of the granularity of the proc-
ess modules. Too coarse a modularity inhibits flexibility and increases in-
ertia when joining or separating processes; too fine a modularity may lead
to increased overhead cost when joining or separating processes and can
increase the tendency for oscillatory behavior in the flow of information
and goods. Smartness is required in designing and implementing the pre-
conditions necessary for competitive capability in organizing and manag-
ing a virtual organization.

Looking ahead especially to the influence of ubiquitous sensors on net-
works, it appears that networks will develop that dynamically reconfigure,
contract and grow. At the level of the dynamic total network a number of
interesting questions arise. One such question is whether in fact an equilib-
rium efficiency point exists for use of resources in the network. As Simon
(1981) points out, and is known from theories of operations research, in
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such a dynamic system an equilibrium point may not exist and rather than
searching for an optimum operational point, one should be content with a
“satisficing” solution.

When the automobile was first developed and traveled very slowly by to-
day’s standards, a paper in the journal of the American Medical Associa-
tion published a prescient prediction. The paper made the point that above
the speed of 80 mph (130 kph) a human would not be able to control the
vehicle safely. Today there is no technical barrier to producing a car that
can travel hundreds of kilometers per hour, but indeed a car is uncontrolla-
ble and dangerous at this speed. The speed of the automobile is limited by
human capabilities, not by technology.

By analogy, with regard to properties of the network as a whole, it is
gradually becoming very clear that the contribution of a network to busi-
ness may in the end be limited not by technical considerations such as
speed of communication, but by human behavior. The e-mail system is
tangibly disrupted and made less efficient by spam, hackers, wreckers, and
other anti-social activities and individuals. Throughout the history of
commerce, human behavior has led to decreased transaction efficiencies.
Since anti-social activists have access to the same technologies as does
business, we may expect that the competition between commerce governed
by national and international law will constantly be challenged by improv-
ing capabilities of persons or groups of people who disregard, or try to
outwit, the law.

Conclusions

This paper discussed “smartness”, which can be technological or business
smartness, or a combination of both. The smartness is located at a node, on
a single link, on a chain of links or in the whole network. Choosing strate-
gic directions for a company, and designing and implementing its business
processes, should be influenced by knowledge of what kind of smartness is
invoked and where it is.

The strategy chosen for a company, and the processes needed to imple-
ment the strategy, should be informed by understanding of network proper-
ties and the core capabilities of the company relative to those properties.
Misunderstanding of these issues can lead a company into serious loss of
direction. For example presume that a company works to increase the de-
gree of integration of its supply chain operations, but neglects to dampen
the oscillations. This can result in severe operational problems: periods of
shortage of raw material followed by periods with excess material for
which there is insufficient storage space. In companies that do not under-
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stand the characteristics of an integrated chain of links the management
method of dealing with oscillations is by expediting, which is not a sys-
tematic business approach.

Or imagine that following modern thinking, a manufacturing company
that has worked within a defined industry sector, selling its products to an
established list of customers, wishes to provide customized total solutions
to new customers via the Internet. Achieving this would require fast and
comprehensive computation capability within the company (the node on
the network) to analyze information for individual customers as well as to
identify general trends in requirements, and to locate reusable information
and components within the company. It also would need to implement in-
tense interaction with an individual customer on the one hand and with the
supply chain on the other, as well as maintaining control of information
and material so that items in the company or the supply chain are in fact
available when needed, all the while retaining control of its core compe-
tencies and ensuring that cooperation with suppliers and customers does
not lead to them cutting the company out of the work flow by detouring
around the company. Furthermore, the phrase “total solution” may mean
that the company retains contact with the supplied product to provide ser-
vice and upgrades using networked sensors. Successful implementation of
the systems needed to implement this strategy while being profitable
would require an understanding of the behavior of chains of links in the
network, as well as understanding how new customers can be contacted
and kept. Successful companies will assimilate the knowledge of how net-
works work and will undergo significant internal change so as to take ad-
vantage of this knowledge. Naive companies will conceive of this imple-
mentation as an extrapolation of old business practice and will in most
likelihood suffer inefficiencies and unnecessary expense, as well as being
unable to provide good response and service to customers.

We are in a transition period where the last century’s mechanical meth-
ods, imagery and metaphors for management concepts, are being replaced
by the methods, imagery and metaphors of networks. This book is a stage
along that transition path.
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8 Information Flow Structure
in Large-Scale Product Development
Organizational Networks

Dan Braha'? and Yaneer Bar-Yam?3

Introduction

On February 1, 1997, a major fire swept through one of Aisin Seiki’s
plants supplying brake fluid proportioning valves (or P-valves) to all Toy-
ota vehicles manufactured by Toyota-group plants in Japan (Reit-
man,1997; Nishiguchi and Beaudet, 1998). The sole reliance of Toyota on
Aisin Seiki’s supply and the low inventory levels of the P-valves inventory
due to a just-in-time (JIT) operating environment threatened to shut down
Toyota’s 20 auto plants in Japan for weeks and damage local economies.
Surprisingly, Toyota’s car factories succeeded to recover their operations
in only five days after the fire. The admirable Toyota’s quick recovery can
be attributed to the cohesive network structure of suppliers working with
Toyota directly and indirectly. This enabled Toyota to rapidly reconfigure
the supply chain network and pull together 36 suppliers, supported by
more than 150 subcontractors, who produced small batches of P-valves on
nearly 50 separate improvised tooling systems and production lines Reit-
man (1997). The above supply chain disaster recovery illustrates the im-
portance of coordination and collaboration among supply chain partners
(e.g., manufacturers, suppliers, and retailers) as a means for achieving
greater strategic and operational value to the organization. Today, supply
chain integration is further realized by complex business-to-business inter-
actions via information technology, most importantly the Internet (Kambil
and van Heck, 2002). In such supply chain networks partners are involved
in an intricate web of information transfer such as demand data, inventory
status, and shipment schedules.

The usefulness of understanding organizational network structure as a
tool for assessing the effects of decisions on organizational performance
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2 New England Complex Systems Institute, Cambridge, Massachusetts 02138,
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has been illustrated in the social science and management literatures (Cross
et al., 2002). There it has been shown that informal networks of relation-
ships (e.g., communication, information, and problem-solving networks) --
rather than formal organizational charts -- determine to a large extent the
patterns of coordination and work processes embedded in the organization
(Cross et al., 2002). In recent years, networks have also become the foun-
dation for the understanding of numerous and disparate complex systems
outside the field of social sciences (e.g., biology, ecology, engineering, and
internet technology, see Albert and Barabasi (2002) and Newman (2003).
The goal of the this paper is to examine, for the first time, the statistical
properties of an important large-scale information network -- new product
development — and discuss their significance in providing insight into ways
of improving the strategic and operational decision-making of the organi-
zation. In general, information networks constitute the infrastructure for
exchanging knowledge that is important to the achievement of work by in-
dividual agents. We believe that our results will also be relevant to other
information-based networks.

Distributed product development (abbreviated as “PD’), which often in-
volves an intricate network of interconnected tasks carried out by hundreds
of designers, is fundamental to the creation of complex manmade systems
(Alexander, 1964). The interdependence between the various tasks makes
system development fundamentally iterative (Braha and Maimon, 1998).
This process is driven by the repetition (rework) of tasks due to the avail-
ability of new information (generated by other tasks) such as changes in
input, updates of shared assumptions or the discovery of errors. In such an
intricate network of interactions, iterations occur when some development
tasks are attempted even though the complete predecessor information is
not available or known with certainty (Yassine and Braha, 2003). As this
missing or uncertain information becomes available, the tasks are repeated
to either verify an initial estimate/guess or to come closer to the design
specifications. This iterative process proceeds until convergence occurs
(Yassine and Braha, 2003; Klein et al., 2003; Yassine et al.)

Design iterations, which are the result of the PD network structure,
might slow down the PD convergence or have a destabilizing effect on the
system’s behavior. This will delay the time required for product develop-
ment, and thus compromise the effectiveness and efficiency of the PD
process. For example, it is estimated that iteration costs about one-third of
the whole PD time (Osborne, 1993) while lost profits result when new
products are delayed in development and shipped late (Clark, 1989). Char-
acterizing the real-world structure, and eventually the dynamics of com-
plex PD networks, may lead to the development of guidelines for coping
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with complexity. It would also suggest ways for improving the decision
making process, and the search for innovative design solutions.

The last few years have witnessed substantial and dramatic new advances
in understanding the large-scale structural properties of many real-world
complex networks (Strogatz, 2001; Albert and Barabasi, 2002; Newman,
2003). The availability of large-scale empirical data on one hand and the
advances in computing power and theoretical understanding have led to a
series of discoveries that have uncovered statistical properties that are
common to a variety of diverse real-world social, information, biological
and technological networks including the world-wide web (Albert et al.,
1999), the internet (Faloutsos et al., 1999), power grids (Watts and Stro-
gatz, 1998), metabolic and protein networks (Jeong et al., 2000; Jeong et
al., 2001), food webs (Montoya and Solé, 2002), scientific collaboration
networks (Amaral et al., 2000; Newman, 2001a; Newman, 2001b; New-
man, 2001c¢), citation networks (Price, 1965), electronic circuits (Ferrer et
al., 2001), and software architecture (Valverde et al., 2002). These studies
have shown that many complex networks exhibit the “small-world” prop-
erty of short average path lengths between any two nodes despite being
highly clustered. They also have found that complex networks are charac-
terized by an inhomogeneous distribution of nodal degrees (the number of
nodes a particular node is connected to) with this distribution often follow-
ing a power law (termed "scale free" networks in Barabasi and Albert
(1999)). Scale-free networks have been shown to be robust to random fail-
ures of nodes, but vulnerable to failure of the highly connected nodes (Al-
bert et al., 2000). A variety of network growth processes that might occur
on real networks, and that lead to scale-free and small-world networks
have been proposed by Albert and Barabasi (2002) and Newman (2003).
The dynamics of networks can be understood to be due to processes
propagating through the network of connections; the range of dynamical
processes include disease spreading and diffusion, search and random
walks, synchronization, games, Boolean networks and cellular automata,
and rumor propagation. Indeed, the raison d’étre of complex network stud-
ies might be said to be the finding that topology provides direct informa-
tion about the characteristics of network dynamics. In this paper, we study
network topologies in the context of large-scale product development and
discuss their relationship to the functional utility of the system (a more de-
tailed model of PD dynamics is presented elsewhere in Braha and Bar-
Yam (2004)).

Planning techniques and analytical models that view the PD process as a
network of interacting components have been proposed before (Yassine
and Braha, 2003; Eppinger et al., 1994; Steward, 1981). However, others
have not yet addressed the large-scale statistical properties of real-world
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PD task networks. In the research we report here, we study such networks.
We show that task networks have properties (sparseness, small world, scal-
ing regimes) that are like those of other biological, social and technological
networks. We also demonstrate a previously unreported asymmetry in the
cutoffs between the distribution of incoming and outgoing links.

The paper is organized as follows: In Sec. II, we review the basic struc-
tural properties of real-world complex networks. In Sec. III, we describe
the data on PD tasks. In Sec. IV, we present an analysis of the PD task
networks, their small-world property and node connectivity distributions.
We demonstrate the distinct roles of incoming and outgoing information
flows in distributed PD processes by analyzing the corresponding in-
degree and out-degree link distributions. In Sec. V we present our conclu-
sions.

Structural Properties of Complex Networks

Complex networks can be defined formally in terms of a graph G, which
is a pair G=(V,E) consisting of two sets: a set of nodes
V={L2,.,N}, and a set of lines E ={e,,e,,...,e, } between pairs of
nodes. If the line between two nodes is non-directional, then the network is
called undirected, otherwise, the network is called directed. A network is
usually represented by a diagram, where nodes are drawn as small points,
undirected lines are drawn as edges and directed lines as arcs connecting
the corresponding two nodes. Three major characteristics have been identi-
fied to play a major role in the understanding of “real-world’ complex
networks (Albert and Barabasi, 2002; Newman, 2003). The first character-
istic is the average distance (geodesic) between two nodes, where the dis-
tance d(i, j) between nodes i and j is defined as the number of edges
along the shortest path connecting them. The characteristic path length /¢
is the average distance between any two vertices:

1
¢ —mzd;f (1)

i#j
The second characteristic measures the tendency of vertices to cluster in
densely interconnected modules. The clustering coefficient C; of a vertex

i is defined as follows. Let vertex i be connected to k; neighbors. The to-

tal number of edges between these neighbors is at most k,(k, —1)/2. If
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the actual number of edges between these k, neighbors is #,, then the

clustering coefficient C; of the vertex i is the ratio

2n.
C =—""
! k,(k, —1) @)

The clustering coefficient of the graph, which is a measure of the net-
work’s potential modularity, is the average over all vertices,

1N
C=—>»C. @3
NZI (3)

The third characteristic is the degree of a vertex, denoted by k,, which is

the number of nodes adjacent to it. The mean nodal degree is the average
degree of the nodes in the network,

N
>k,
E _ i=l

N 4)

If the network is directed, a distinction is made between the in-degree of a
node and its out-degree. The in-degree of a node, k,, (i), is the number of

nodes that are adjacent to i. The out-degree of a node, k,,(7), is the

number of nodes adjacent from i .
Regular networks, where all the degrees of all the nodes are equal (such as
circles, grids, and fully connected graphs) have been traditionally em-
ployed in modeling physical systems of atoms Strogatz (2001). On the
other hand, many “real-world’ social, biological and technological net-
works appear more random than regular (Strogatz, 2001; Albert and
Barabasi, 2002; Newman, 2003). With the scarcity of large-scale empirical
data on one hand and the lack of computing power on the other hand scien-
tists have been led to model real-world networks as completely random
graphs using the probabilistic graph models of Erdos and Rényi (1959).

In their seminal paper on random graphs, Erdos and Rényi have consid-
ered a model where N nodes are randomly connected with probability p .

In this model, the average degree of the nodes in the network is k = PN,
and a Poisson distribution approximates the distribution of the nodal de-
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gree. In a Poisson random graph, the probability of nodes with at least k
edges decays rapidly for large values of k. Consequently, a typical Pois-
son graph is rather homogenous, where most of the nodal degrees are con-
centrated around the mean. The average distance between any pair of
nodes in a Poisson random graph is the smallest among all connected
graphs with the same number of nodes and edges. In particular, the average

distance between any pair of nodes / scales with the number of

random
nodes as ¢, ~In(N) / ln(<k>) . This feature of having a relatively short

path between any two nodes, despite the often large graph size, is known
as the small-world effect. In a Poisson random graph, the clustering coeffi-

cientis C =p= k / N . Thus, while the average distance between any

random
pair of nodes grows only logarithmically with N the Poisson random
graph is poorly clustered.

Regular networks and random graphs serve as useful models for com-
plex systems; yet, many real networks are neither completely ordered nor
completely random. Watts and Strogatz (1998) found that social, techno-
logical, and biological networks are much more highly clustered than a
random graph with the same number of nodes and edges (i.e.,

C..»C ), while the characteristic path length ¢, is close to the

real random real

theoretically minimum distance obtained for a random graph with the same
average connectivity. Small-World Networks are a class of graphs that are

highly clustered like regular graphs (C,,, » C, ), but with a small char-

random

acteristic path length like a random graph (/¢ , =/ ). Many real-

random
world complex systems have been shown to be small-world networks, in-
cluding power-line grids (Watts and Strogatz, 1998), neuronal networks
(Watts and Strogatz, 1998), social networks (Amaral et al., 2000; New-
man, 2001a; Newman, 2001b; Newman, 2001c), the World-Wide Web
(Albert et al., 1999), the Internet (Albert et al., 2000), food webs (Montoya
and Solé, 2002), and chemical-reaction networks (Jeong et al., 2000).

Another important characteristic of real-world networks is related to
their nodal degree distribution. Unlike the bell-shaped Poisson distribution
of random graphs, the degree distribution of many real-world networks
have been documented to have power-law degree distribution,

pk)~k™ (5)

where p(k) is the probability that a node has k edges. Networks with
power-law distributions are often referred to as scale-free networks
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(Barabasi and Albert, 1999). The power-law distribution implies that there
are a few nodes with many edges; in other words, the distribution of nodal
degrees has a long right tail of values that are far above the mean (as op-
posed to the fast decaying tail of a Poisson distribution). Power-law distri-
butions of both the in-degree and out-degree of a node have been also ob-
served in a variety of directed real-world networks (Albert and Barabési,
2002; and Newman, 2003) including the World-Wide Web, metabolic
networks, networks of citations of scientific papers, and telephone call
graphs. Although scale-free networks are prevalent, the power-law distri-
bution is not universal. Empirical work shows that the total node degree
distribution of a variety of real networks has a scale-free regime with an

exponential cutoff, i.e. p(k)~k™" f (k/ k") where k is the cutoff (Stro-

gatz, 2001; Amaral et al., 2000). The existence of a cutoff has been attrib-
uted to physical costs of adding links or limited capacity of a vertex
(Amaral et al., 2000). In some networks, the power-law regime is not even
present and the nodal degree distribution is characterized by a distribution
with a fast decaying tail (Strogatz, 2001; Amaral et al., 2000).

The goal of the present paper is to investigate the statistical properties of
large-scale distributed product development networks. We show that large-
scale PD networks, although of a different nature, have general properties
that are shared by other social, information, technological, and biological
networks.

Data

We analyzed distributed product development data of different large-scale
organizations in the United States and England involved in vehicle design
(Cividanes, 2002), operating software design (Denker?), pharmaceutical
facility design, and a sixteen story hospital facility design (Newton and
Austin’, pers. comm.). A PD distributed network can be considered as a di-
rected graph with N nodes and L arcs, where there is an arc from task v;

to task v, if task v; feeds information to task v;. The information flow
forming the directed links between the tasks has been based on structured

interviews with experienced engineers and design documentation data (de-
sign process models).

4 Denker, S., private communication; Available at
http://necsi.org/projects/braha/largescaleengineering.html

> Newton A., and S. Austin, private communication; Available at
http://necsi.org/projects/braha/largescaleengineering.html
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Fig 8.1 Example of a diagram from a design process model used to construct the
pharmaceutical facility and the sixteen-story hospital facility networks
(adapted from Austin et al. (2000))

In all cases, the repeated nature of the product development projects and
the knowledgeable people involved in eliciting the information flow de-
pendencies reduce the risk of error in the construction of the product de-
velopment networks. More specifically, Cividanes (2002) obtained the ve-
hicle development network by directly questioning at least one engineer
from each task “where do the inputs for the task come from (e.g., another
task)?” and “where do the outputs generated by the task go to (e.g., another
task)?” ¢ The answers to these questions were used by him to construct the

¢ Cividanes, A., private communication. See also A. Cividanes, MSc. Thesis,
Mechanical Engineering Department, Massachusetts Institute of Technology,
2002. A complete description of the tasks, the list of interviewees, and the re-
sult of the survey are available at http://necsi.org/projects/braha/largescale-
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network of information flows (Cividanes, 2002). The operating software
development network was obtained from module/subsystems dependency
diagrams compiled by Denker; and both the pharmaceutical facility devel-
opment and the hospital facility development networks were compiled by
Newton and Austin’ from data flow diagrams and design-process model
diagrams Austin and Baldwin (1999) deployed by the organizations. An
example of a diagram from the pharmaceutical facility and sixteen-story
hospital facility process models is shown in Figure 8.1.

Results

Small World Properties

An example of one of these distributed PD networks (operating software
development) is shown in Figure 8.2. Here we consider the undirected ver-
sion of the network, where there is an edge between two tasks if they ex-
change information between them (not necessarily reciprocal). We see that
this network is sparse (2L/N(N —1)=0.0114911) with the average total de-

gree of each node only 5.34, which is small compared to the number of
possible edges N —1=465. A clear deviation from a purely random graph
is observed.

We see that most of the nodes have low degree while a few nodes have a
very large degree. This is in contrast to the nodal degree homogeneity of
purely random graphs, where most of the nodal degrees are concentrated
around the mean. The software development network also illustrates the
“small-world’ property (see Section 2), which can be detected by measur-
ing two basic statistical characteristics: 1) the average distance (geodesic)
between two nodes; and 2) the clustering coefficient of the graph. Small-
world networks are a class of graphs that are highly clustered like regular
graphs ( Crea » Crandom )» DUt with small characteristic path length like a

random graph (£ ou1 = £ random )- FOT the software development network, the

network is highly clustered as measured by the clustering coefficient of the
graph ( Cyofiware = 0.327 ) compared to a random graph with the same num-

engineering.html. For further details regarding the data collection process at
GM’s Research & Development Center see Cividanes’s thesis.

7 For a detailed description of data flow and design-process model diagrams see
S. Austin, A. Baldwin, B. Li and P. Waskett, “Analytical Design Planning
Technique: A Model of the Detailed Building Design Process,” Design Studies
20 (3), 279-296 (1999).
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ber of nodes and edges ( Crandom = 0-021) but with small characteristic path
length like a random graph (/¢ fiware =3-700 = £ andom = 3-448).

In Table 8.1, we present the characteristic path length and clustering coef-
ficient for the four distributed PD networks examined in this paper, and
compare their values with random graphs having the same number of
nodes and edges. In all cases, the empirical results display the small-world
property ( Creal » Crandom and / real = { random )-

We restrict attention to the largest connected component of the graphs,
which includes ~82% of all tasks for the Operating Software network, and
~92% of all tasks for the Sixteen story Hospital Facility network.

Fig 8.2 Network of information flows between tasks of an operating system de-
velopment process. This PD task network consists of 1245 directed in-
formation flows between 466 development tasks. Each task is assigned to
one or more actors (“design teams” or “engineers”) who are responsible
for it. Nodes with the same degree are colored the same

An interpretation of the functional significance of the architecture of PD
networks must be based upon a recognition of the factors that such systems
are optimizing. Shorter development times, improved product quality, and
lower development costs are the key factors for successful complex PD
processes. The existence of cycles in the PD networks, readily noted in the
network architectures investigated, points to the seemingly undeniable
truth that there is an inherent, iterative nature to the design process (Braha
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and Maimon, 1998). Each iteration results in changes that must propagate
through the PD network requiring the rework of other reachable tasks.
Consequently, late feedback and excessive rework should be minimized if
shorter development time is required.

Table 8.1 Empirical Statistics of the four large-scale PD Networks

Network N L C 14 Crandom £ random
Vehicle 120 417 0.205 2.878 0.070 2.698
Operating 466 1245 0.327 3.700 0.021 3.448
Software

Pharmaceutical 582 4123 0.449 2.628 0.023 2.771
Facility

Sixteen story

Hospital Facili- 889 8178 0.274 3.118 0.024 2.583

ty

The functional significance of the small-world property can be attributed to
the fast information transfer throughout the network, which results in im-
mediate response to the rework created by other tasks in the network. The
high clustering coefficient of PD networks suggests an inherently modular
organization of PD processes; i.c., the organization of the PD process in
clusters that contain most, if not all, of the interactions internally and the
interactions or links between separate clusters is eliminated or minimized,
see Alexander (1964), Braha and Maimon (1998), Yassine and Braha
(2003). The dynamic models developed in Yassine et al., Braha and Bar-
Yam (2004) show that a speed up of the PD convergence to the design so-
lution is obtained by reducing or “ignoring’ some of the task dependencies
(e.g. eliminating some of the arcs in the corresponding PD network). A
modular architecture of the PD process is aligned with this strategy.In-
degree and Out-degree Distributions

We compared the cumulative probability distributions P, (k) and P,,, (k)

that a task has more than & incoming and outgoing links, respectively (see
Figure 8.3)%. For all four networks, we find that the in-degree and out-

8 Note that a power-law distribution of the in-degree distribution (respectively,
the out-degree distribution) p;, (k) ~k 7" with exponent y,, translates into a
power-law  distribution of the cumulative probability distribution

0 1
P (k)~ Xk T ~ 707D with exponent Vin—1.
k =k
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degree distributions can be described by power-laws (“scale-free” prop-
erty) with cutoffs introduced at some characteristic scale k" ; k7 (k/ )
(typically the function f corresponds to exponential or Gaussian distribu-
tions). More specifically, we find scaling regimes (i.e., straight-line re-
gimes) for both P, (k) and P, (k); however, the cutoff k* occurs lower
(by more than a factor of two) for P, (k) than for P, (k). The “scale-free”

property suggests that complex PD task networks are dominated by a few
highly central tasks. This is in contrast to the bell-shaped Poisson distribu-
tion of random graphs, where each node has approximately the same num-
ber of links (in such a homogeneous network each node equally affects the
network behavior). The “failure’ (e.g., excessive rework, lack of integra-
tion ability, or delays) of central PD tasks will likely affect the vulnerabil-
ity of the overall PD process. Focusing engineering efforts and resources
(e.g., funding and technology support) as well as developing appropriate
control and management strategies for central PD tasks will likely maintain
the sustainability and improve the performance of the PD process.

The edge directedness of the task networks enables us to study the rela-

tionships between the in-degrees and out-degrees of tasks. Thus, for exam-
ple, we are interested in questions such as “Do tasks with high in-degree
also have high out-degree?” or “Do tasks with high in-degree have small
out-degree?” We address these questions by analyzing the functional rela-
tionship between the in-degree and out-degree of tasks.
Interestingly enough it turns out that to a large extent, when considering
product development networks, the results reveal almost no correlation be-
tween the in-degrees of tasks and their out-degrees; i.e. there are tasks that
have a small in-degree but yet have a large out-degree, and vice-versa. To
illustrate this finding, we listed the top 10 tasks of the vehicle development
network at General Motors’ Research & Development Center ranked ac-
cording to their in-degree and out-degree centrality measures. We have no-
ticed that only 2 out of the 10 tasks appear both in the in-degree ranking
and in the out-degree ranking. This finding implies that, generally, there is
a clear distinction between large-scale generators of information (i.e. with
high out-degree) and large-scale consumers (i.e. with high in-degree); a
high generator of information could be a low consumer and vice versa.
This further suggests that a distinction has to be made between in- and out-
centrality as far as control and management strategies are concerned.
Moreover, those tasks that have both high in- and out-centrality (e.g.,
“track total vehicle issues’ at General Motors’ vehicle design) should be
carefully protected and maintained against uncertain disturbances during
the PD process.
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Fig 8.3 Degree distributions for four distributed problem solving networks. - log
plots of the cumulative distributions of incoming and outgoing links show
a power law regime (Pearson R > 0,98, p < 0,001) with or without a fast
decaying tail in all cases. - degree distribution has lower best visual fit
k;,* in each case. a.Vehicle t with 120 tasks and 417 arcs. exponents of
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ity development with tasks and 8178 arcs, 7/;1,,57,,-,1,”"”:1,8 +0,03 and
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The presence of cutoffs in the in-degree and out-degree distributions is
consistent with a conjecture by Amaral et al. (2000) that physical costs of
adding links and limited capacity of a node should lead to a power-law re-
gime followed by a sharp cutoff (this conjecture has been tested for undi-
rected networks). Our empirical results are also consistent with Mossa et
al. (2002) who suggest that making decisions on new Internet links, based
on filtered information, leads to an exponential cutoff of the in-degree dis-
tribution for networks growing under conditions of preferential attachment.
Both Amaral et al. (2000) and Mossa et al. (2002) comment that, in the
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context of network growth, the presence of costly connections, limited ca-
pacity of a node, or limited information-processing capability of a node are
not unlike the so-called “bounded rationality” concept of Simon (1998).
Our findings suggest that although the cutoff may be attributed to con-
straints on the information-processing capacities of the actors carrying out
the development process (in accordance with the “bounded rationality”
concept), there is an asymmetry between the distributions of incoming and
outgoing information flows. The narrower power law regime for P, (k)

suggests that the costs of adding incoming links and limited in-degree ca-
pacity of a task are higher than their counterpart out-degree links. We note
that this is consistent with the realization that bounded rationality applies
to incoming information, and to outgoing information only when it is dif-
ferent for each recipient, not when it is duplicated. This naturally leads to a
weaker restriction on the out-degree distribution.

An additional functional significance of the asymmetric topology can be
attributed to the distinct roles of incoming and outgoing links in distributed
PD processes. The narrow scaling regime governing the information flow-
ing into a task implies that tasks with large incoming connectivity are prac-
tically absent. This indicates that distributed PD networks strive to limit
conflicts by reducing the multiplicity of interactions that affect a single
task, as reflected in the incoming links. This characteristic reduces the
amount and range of potential revisions that occur in the dynamic PD
process, and thus increases the likelihood of converging to a successful so-
lution. This empirical observation is found to be consistent with the dy-
namic PD model (using /inear systems theory) developed in Yassine et al.
There it was shown that additional rework might slow down the PD con-
vergence or have a destabilizing effect on the system’s behavior. As a gen-
eral rule, the rate of problem solving has to be measured and controlled
such that the total number of design problems being created is smaller than
the total number of design problems being solved.

The scale-free nature of the outgoing communication links means that
some tasks communicate their outcomes to many more tasks than others
do, and may play the role of coordinators (or product integrators see Yas-
sine et al.). Unlike the case of large numbers of incoming links, this may
improve the integration and consistency of the problem solving process;
thus reducing the number of potential conflicts. Product integrators put the
separate development tasks together to ensure fit and functionality. Since
late changes in product design are highly expensive, product integrators
continuously check unfinished component designs and provide feedback to
a large number of tasks accordingly.
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Conclusions

The study of complex network topologies across many fields of science
and technology has become a rapidly advancing area of research in the last
few years, see Strogatz (2001) Albert and Barabasi (2002), Newman
(2003). One of the key areas of research is understanding the network
properties that are optimized by specific network architectures (Amaral et
al., 2000; Valverde et al., 2002; Cancho and Solé, 2001; Mossa et al.,
2002; Shargel et al., 2003). Here we analyzed the statistical properties of
real-world networks of people engaged in product development activities.
We show that complex PD networks display similar statistical patterns to
other real-world networks of different origins. In the context of product
development, what is the meaning of these patterns? How do they come to
be what they are? We propose several explanations for these patterns.
Successful PD processes in competitive environments are often charac-
terized by short time-to-market, high product performance, and low devel-
opment costs (Clark, 1989). An important tradeoff exists in many high
technology industries between minimizing time-to-market and develop-
ment costs and maximizing the product performance. Considering the PD
task network, accelerating the PD process can be achieved by “cutting out”
some of the links between the tasks Yassine et al. Although the elimination
of some arcs should result in a speed up of the PD convergence, this might
worsen the performance of the end system. Consequently, a tradeoff exists
between the elimination of task dependencies (speeding up the process)
and the desire to improve the system’s performance through the incorpora-
tion of additional task dependencies. PD networks are likely to be highly
optimized when both PD completion time and product performance are ac-
counted for. Recent studies have shown that an evolutionary algorithm in-
volving minimization of link density and average distance between any
pair of nodes can lead to non-trivial types of networks including truncated

scale-free networks, i.e. p(k)=k™7 f (k/ k") (Valverde et al., 2002; Cancho

and Solé, 2001). This might suggest that an evolutionary process that in-
corporates similar generic optimization mechanisms (e.g., minimizing a
weighted sum of development time and product quality losses) might lead
to the formation of a PD network structure with the small-world and trun-
cated scale-free properties.

Another explanation for the characteristic patterns of PD networks
might be related to the close interplay between the design structure (prod-
uct architecture) and the related organization of tasks involved in the de-
sign process. It has been observed that in many technical systems design
tasks are commonly organized around the architecture of the product (Ep-
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pinger et al., 1994). Consequently, there is a strong association between
the information flows underlying the PD task network and the design net-
work composed of the physical (or logical) components of the product and
the interfaces between them. If the task network is a “mirror image” of the
related design network, it is reasonable that their large-scale statistical
properties might be similar. Evidence for this can be found in recent em-
pirical studies that show some design networks (electronic circuits by Fer-
rer et al. (2001) and software architectures by Valverde et al. (2002)) ex-
hibit small-world and scaling properties. The scale-free structure of design
networks, in turn, might reflect the strategy adopted by many firms of reus-
ing existing modules together with newly developed modules in future
product architectures (Braha and Maimon, 1998). Thus, the highly con-
nected nodes of the scale-free design network tend to be the most reusable
modules. Reusing modules at the product architecture level has also a di-
rect effect on the task level of product development; it allows firms to re-
duce the complexity and scope of the product development project by ex-
ploiting the knowledge embedded in reused modules, and thus
significantly reduce the product development time.

Of greatest significance for the analysis of generic network architec-
tures, we demonstrated a previously unreported difference between the dis-
tribution of incoming and outgoing links in a complex network. Specifi-
cally, we find that the distribution of incoming communication links
always has a cutoff, while outgoing communication links is scale-free with
or without a cutoff. When both distributions have cutoffs the incoming dis-
tribution has a cutoff that is significantly lower, in the cases studied by
more than a factor of two. From a product development viewpoint, the
functional significance of this asymmetric topology has been explained by
considering a bounded-rationality argument originally put forward by
Simon in the context of human interactions Simon (1998). Accordingly,
this asymmetry could be interpreted as indicating a limitation on the ac-
tor’s capacity to process information provided by others rather than the
ability to transmit information over the network. In the latter case, bound-
edness is less apparent since the capacity required to transmit information
over a network is often less constrained, especially when it is replicated
(e.g., many actors can receive the same information from a single actor by
broadcast). In light of this observation, we expect a distinct cut-off distri-
bution for in-degree as opposed to out-degree distributions when the net-
work reflects communication of information between human beings as a
natural and direct outcome of Simon’s bounded rationality argument. It
would be interesting to see whether this property can be found more gener-
ally in other directed human or non-human networks. It seems reasonable
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to propose that the asymmetric link distribution is likely to hold for such
networks when nodes represent information processing/using elements.
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Review Comments
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Rapporteur: Hong Chen

One of the key issues of this paper is understanding the network properties
that are realized by specific network architectures. This paper analyzes the
statistical properties of real-world networks of people engaged in product
development (PD) activities. The authors show that complex PD networks
display similar statistical patterns to other real-world networks of different
origins. In particular:

e PD complex networks exhibit the “small-world” property, which means
that they react rapidly to changes in design status,

e PD complex networks are characterized by an inhomogeneous distribu-
tion of nodal centrality measures,

o PD task networks are dominated by a few highly central tasks,

o Focusing engineering and management efforts on central PD tasks will
likely improve the performance of the overall PD process,

e PD tasks can be classified into three major categories: “Information-
Receivers,” “Information-Generators,” or “Information-Brokers”,

o “Failure” of central PD tasks affects the vulnerability of the overall PD
process, and7) PD Networks have inherent nested modularity, where
many highly integrated small modules group into a few larger modules,
which in turn can be integrated into even larger modules.
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The paper analyzes an intra-organizational network (where PD tasks are
nodes) whereas Smart Business Networks (SBN) should be analyzed at the
inter-organizational level (where enterprises form the nodes). It would be
interesting to see if the statistical patterns uncovered for intra-
organizational networks remain invariant when moving to the level of
SBN. The authors believe, though, that the level of abstraction will not
significantly change the qualitative structure of the network’s topology;
but may change the embedded parameters underlying the network’s char-
acteristics (e.g., coefficients and cut-offs of the power-law distributions).

The main finding of this paper is that topology provides direct informa-
tion about the characteristics of network dynamics. As a further step, it is
instructive to detail the managerial implications of the theory as well as
develop some guidelines for managers to follow. For example, in the con-
text of a SBN, what are the network design and operational principles that
will render a SBN more resilient to unanticipated crises (such as supplier’s
delays, lost delivery, server failure)?

The authors conclude that the cut-offs observed in the in-degree and out-
degree distributions (see Figure 8.3) reflect Herbert Simon’s notion of
bounded rationality, and its extension to group-level information process-
ing. It would be interesting to see (by direct observations) if the group-
level information-processing capacity can be extended; e.g., by redesign-
ing the structure or topology of the network or by incorporating sophisti-
cated information technologies and transaction protocols.

The authors identify three generic categories of network nodes: “Infor-
mation-Receivers,” “Information-Generators,” and “Information-Brokers.”
It is suggested to expand this set by considering two further types of nodes:
“Control” and “Decision-based”. The authors believe that this further cate-
gorization can be achieved by at least two methods: 1) analyzing the struc-
ture of sub-graphs (“building blocks”) embedded in the networks; 2) as-
signing richer data structures that more naturally describe a SBN; e.g.,
adding characteristics to each node or adding information bandwidth
(weights) to links. The authors remarked that for some networks (e.g., cita-
tion networks) the qualitative properties remain unchanged even when link
weights are incorporated.

The paper focuses on network topology as a means to obtain direct in-
formation about the characteristics of network dynamics. It is recom-
mended to explore the effect of richer data structures (e.g., bandwidth as-
signed to links or information-processing capabilities assigned to nodes)
on the dynamical properties of SBN.

The authors have created the network of information flows between
tasks, where each task is assigned to one or more actors (“design teams” or
“engineers”) who are responsible for it. It is also suggested to create the
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network at the level of individuals involved in the system. This can be
achieved by mapping the task network to the corresponding human net-
work.

The authors mentioned Toyota’s 1997 quick recovery from a major op-
erational crisis as a prototypical example of the benefits that can be ob-
tained from a “well-designed” network of enterprises (e.g., suppliers and
manufacturers) working directly and indirectly. The review concludes that
this case study should be further expanded by analysis of additional large-
scale supply chain networks. This would be a valuable contribution to un-
derstanding the effect of network structure on SBN behavior.



9 Smart Business Networks Enable
Strategic Opportunities Not Found
in Traditional Business Networking
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Introduction

Almost ten years ago, Xerox executives began to worry about a network
phenomenon they saw as an inevitable and critical challenge to their major
printing systems business. Their large web printers were used in the pub-
lishing industry whose operations were characterized as “print and then
distribute” information. They saw a time in the not too distant future when
the use of networks would make a simple reversal in that business to “dis-
tribute and then print” information. The Xerox executives were very wor-
ried, not only because it would disrupt the demand for large-scale web
printers, but also because they envisioned the reversal of the two words
“print and distribute” to “distribute and print” as reinventing their industry.
To survive, they perceived a need to partner with a network of firms in a
virtual organization, and create totally new strategies. Xerox therefore as-
sembled their own key executives, and invited senior executives from po-
tential partners including Adobe, Kinko’s, AT&T, IBM, Apple, Ermnst and
Young and a small number of other potential partners for a two-day brain-
storming retreat. Gary Hammel (re-engineering) and Roger Nagel (virtual
organization) were asked to facilitate the brainstorming sessions. The
group quickly concluded that the reversal of the two words “print and dis-
tribute” to “distribute and print” had massive strategic implications for
them all.

Today, we would suggest that Xerox understood implicitly the need to
form a smart business network in order to reinvent the way business is
done. The company had realized that the market of the future could not be
served by its traditional business network, especially because it was lack-
ing key partners in the areas of network communications, information in-
tegration and cooperation across traditional business lines. Xerox thus

! Lehigh University, 200 West Packer Ave., Bethlehem, PA, USA, 18015,
rna-gel@lehigh.edu
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transformed itself into a network business operating as a node in a smart
business network.

There is no doubt that smart business networks are currently emerging
and transforming many industries at an ever increasing pace. In the future,
business networks instead of individual business organizations will be the
competitors (Preiss et al., 1996). Those networks need to look smart
through the goods, products, services and experiences they provide and be
smart in terms of how the individual members coordinate, collaborate, in-
novate and organize themselves. However, even though they are facilitat-
ing new strategies and business everywhere around us, we do not have a
good understanding of their concept. What we do know is that smart busi-
ness networks are information fueled, networked enabled, and operate
across the traditional boundaries of individual organizations. We also
know that technology is a key enabler of new and changing business
strategies and relationships. Furthermore, we have observed that techno-
logically enhanced smart business networks enable the development of
new or altered strategic advantages across and between traditional busi-
nesses, simply not found in traditional business networks. Finally, we
know it is critical to integrate technological and business expertise to cre-
ate benefit from these new strategies.

Information is at the heart of every smart business network. Information
is a necessary, but not sufficient qualifier of a smart business network,
which means that the existence of information in itself in a business net-
work does not render it any “smarter”. The key factor is how this informa-
tion is used, or, in other words, how the information is integrated into the
business network. The concept of information integration is therefore cen-
tral to understanding smart business networks. We present in this paper an
overview of our research of this fundamental concept.

The term information integration has been the source of confusion be-
cause it is used in many different ways. For some people, it deals with the
technological aspects of integrating information systems, e.g. integrating a
CRM into an ERP system. For others, the term might refer to the organiza-
tional challenges of the integration process. We believe that information
integrates humans and machines enabling them to collaborate and to func-
tion in a way that empowers the creation of value and the achievement of
goals. Some of these goals were previously not feasible or even possible
without the exchange of information in smart business networks. We in-
troduce a classification system that we define as levels of information inte-
gration and define six levels of information integration for smart business
networks. It is important to understand that this is not an absolute classifi-
cation system. The smartness of a network is defined only relative to other
networks, or sometimes only to its competitors. The levels are not mutu-
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ally exclusive, nor are they strictly hierarchically inclusive. We define six
consecutive levels, but they really have to be regarded as two groups of
three levels each.

The first three levels — Access, Transaction and Digitization — are about
what a business network can do to be perceived as smart. The network ap-
pears smart to the outside, because it assimilates and integrates the infor-
mation dispersed in it to create value through innovative products, ser-
vices, solutions and experiences as explained below. In this context, the
business network itself is a node that is part of a larger network, namely its
marketplace. We dedicated most of this paper to the discussion of these
three levels, because we believe that a smart business network which acts
smart, but is not seen as smart, is not viable. Therefore it is crucial to any
smart business networks to understand the first three levels of information
integration.

The second three levels — Virtual Organization, Collaboration Network
and Innovation Network — are about what a business network can to do to
act smart in the way its partners coordinate, collaborate, innovate and or-
ganize themselves. This is achieved through the integration of information
with the people, cultural and organizational issues that could otherwise
prevent the network from being smart. Although these levels are not cov-
ered in detail here, the transition from one level to the next requires a ma-
jor paradigm shift that should not be taken for granted. They are summa-
rized below to provide the reader with a perspective on what is possible.

Information Integration in Smart Business Networks

Information integration is a term that has been used to represent many dif-
ferent levels of integration. We define six levels and indicate key strategic
benefits which can accrue at each level. Even the simplest integration,
which allows for information access, can create new strategic advantage,
by offering “convenience” to clients who find it valuable. At each level we
define several value based factors similar to convenience and provide a
brief example of a company that used the value proposition to redefine or
significantly change the way business is done in its industry. In addition,
each level sees the emergence of some unique value creation mechanisms.
In many cases, this value proposition is further enhanced at subsequent
levels as is done with convenience. For ease of understanding, many of the
examples deal with consumers, but the value propositions clearly extend to
business to business relationships as well. Further, as with any emerging
concept, the pioneers who intuitively find, invent or create new value
propositions do not always use the terms we give them in retrospect. Thus
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while what we describe below takes place in a Smart Business Network
(SBN), the participants in the SBN frequently do not know the term, and
do not use it in describing how they are operating. This section introduces
the six levels, followed by an in-depth discussion of the first three.

Access

Access is the ability to look-up or request information in one or more “ses-
sions.” Strategic value is created by introducing convenience (Amazon),
transparency (FedEx), and by performing introductions or referrals
(Google). In all three examples, the information access provided by the
company changed the way business is conducted in its industry. All three
factors — convenience, transparency, and introductions — are achieved
through SBN enhancements to traditional business concepts. At the “ac-
cess” level, transactions also take place. However, we place these value
propositions in access, because the new value created is based on informa-
tion access innovations, not transaction innovations.

Transaction

Transaction refers to the setting of the structure for actual business transac-
tions, or, more generally, for the exchange of goods, services and money.
Information access is used to set a context for defining and executing
transaction. Dell redefined the way business is done in its industry by us-
ing a SBN to offer customers the ability to configure Dell’s products in
real time and provide “customized products” for each customer (Dell and
Margretta, 2001). Cisco uses their SBN “customization” strategy with its
partners and eliminates the need to own its manufacturing capability, while
“partnering” with clients who order and configure their products (Cisco,
1998; Nolan et al., 2001). In other cases a SBN is used to create a virtual
marketplace or transaction hub as was done by Covisint, Dupont and many
others. eBay uses the virtual transaction space to facilitate new markets ex-
tending the referral and introduction based value propositions of the access
level. FreeMarkets.com creates a new form of transaction by introducing
and facilitating a virtual market place for reverse auctions (Rangan, 1999).
In addition by integrating and automating simple transactions stock bro-
kers redefine their industry adding convenience as a transaction based
value proposition. Transaction based convenience is migrated and copied
by transportation networks who now provide “transaction convenience” to
clients through E-ZPass (windshield based transponder) for consumers
passing through toll booths.
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Digitization

Digitization is the process of using information technology to replace, en-
hance or substitute for physical processes, resources and delivery systems.
Digitization can redefine an industry or distribution mechanism by provid-
ing for digital delivery of music (Apple iTunes), the delivery of printed
material through a “distribute and print” mechanism (E-Stamps, Kinkos
and others). Digitization can also create value by facilitating virtual inter-
actions as is done by WebEX for business meetings and N-Gage for multi-
player games. In many emerging applications digitization provides self
sufficiency for the client in the smart business network, e.g. empowering
purchasing agents, business travelers, etc.

Virtual Organization

A virtual organization is a dynamic set of companies that come together
for a time based and opportunity driven goal. Relationships vary from for-
mal to informal, and typically include only moderate interaction and a lim-
ited scope of activities. Many fail over trust issues, but some succeed such
as the One World airline alliance, the groups of organizations working on
standards, e.g. Rosetta Net, and many franchise operations, such as hotel
networks, etc.

Collaboration Network

A collaboration network is a set of companies who share a short and long
term roadmap or vision and focus significant resources on value-producing
intensive interaction. Companies are typically committed and each is in-
volved in the goals and success of the other collaborators. An integrated
infrastructure facilitates both people and information sharing in a proactive
SBN environment. It can provide value in many ways such as through the
swarm effect, which enables the VISA network to compete effectively
with American Express. Collaboration networks are also used to create a
distributed location and authority governance model for a smart network,
as evidenced by CNN.

Innovation Network

This is a network that evolves to build and deliver value through products
& services, solutions & experiences, e.g. by creating & managing networks
of suppliers. An agile network of partners in innovative seamless relation-
ships, using a variety of infrastructures to optimize for each client. It can
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redefine an industry and provide value in many ways. Li & Fung, e.g., cre-
ates and manages a unique supplier network for each client (Warren and
McFarlan, 2002), whereas the Agile Web of PA organizes itself differently
for each client project. This last level of information integration is only
now emerging and still evolving.

Value Propositions

The following value propositions for each of the integration levels could

be distinguished, see Table 9.1.

Table 9.1 Integration Levels and Associated Value Propositions in SBNs

Level Value Proposition Enabled Simple Example
Access Convenience Amazon
Transparency FedEx
Introduction Google
Transaction Customization Dell, Cisco
Facilitate market Covisint, EBAY
Transaction convenience EZPass
Digitization Digital delivery ITunes

“Distribute and print”
Facilitate interactivity
Provide self-sufficiency

E-Stamps, Kinkos
WebEX, N-Gage
Airline check in

Virtual Organization Standards Rosetta Net
Global Alliance One World,
Franchise Holiday Inn, Hertz
Collaboration Network Collaboration hub DuPont
Node and network charisma Cisco
Swarm effect VISA, MasterCard
Innovation Network Dynamic teams Agile Web of PA
Network economy Li & Fung Enterprise

Virtual Reality worlds

Asheron’s call

Access

A SBN can use relationship and experience-based results to redefine the
way industries operate and introduce new ways of doing business even
with simple information access. For example, Amazon used the strategic
value of convenience made possible in a SBN environment to reinvent the
way books are sold. The strategy used by Amazon is not new in concept,
rather it is a network communication and information enhanced version of
the killer category strategy used by Toys R Us and others. While tradi-
tional business networks have been able to copy the killer category strat-
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egy over time, the networked and information enhanced version used by
Amazon has grown at network speed, and changed not only the book in-
dustry, but a host of others as well.

Convenience

Convenience has different meanings to different people. It might be the
ability to easily locate and find what you want, regardless of whether you
know exactly what you want, or just have an idea. Another form of con-
venience includes the ability to look at something in detail before you buy
it. Thus the ability to find and then sample a chapter or excerpt out of a
book at Amazon, hearing a sound clip of a song at Apple’s iTunes store, or
taking a virtual tour of a suppliers plant, offers convenience which changes
the value proposition of how those industries operate. Convenience can re-
sult from suppliers offering access to information, including virtual visits,
which allow customers to make better, more informed decision with the
same or less effort. It can offer less complicated steps in acquiring a prod-
uct, a service, or a solution, or it can simply be the ability to complete a
process in a timely and self-sufficient way. Convenience is created via the
use of information based tools such as large distributed databases, intelli-
gent agents, Customer Relationship Management (CRM), Supply Chain
Management (SCM) and other software systems and tools. These software
systems enhance and create value using information access to offer buyers
and sellers ways which stretch the concept of convenience far beyond the
ones originally introduced by the killer category stores. A SBN offers a va-
riety of new and enhanced strategies for using convenience as summarized
in Table 9.2.

Table 9.2 Convenience through information access in a SBN

e Savings: Information saves resources — a combination of time, money, or effort.

e Empowering: Information makes complex things simple and/or possible.

o Fewer steps: Fewer interactions provide the information needed rapidly.

e Mistakes: Prevents one from making an uninformed or bad decision.

e Self Service: Reduces reliance on other people, organizations or processes.

e Full Service Solution: Details are handled in the customer’s context, creating a so-
lution.

o Knowledge: Information arms executives with the ability to enhance decisions and
their value.

e Trust: Information provides peace of mind.
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Transparency

The ability for members of a SBN to see information not under their con-
trol is related to transparency. In its simplest form, as introduced by
FedEx, transparency is the ability to track an order in another organiza-
tion’s computer system. It was used first to build trust. People would be-
lieve the data they see in FedEx’s computer. Later, the tracking systems
provided the ability to integrate information access in one organization
with another and provide for the support of some simple SBN capabilities
(Goldman et al., 1999). For example the ability to find out if suppliers have
certain parts or subsystems in their product line, or to gather the descrip-
tions, functional specifications, price, lead time and availability are critical
factors in the creation of third party proposals, scheduling production and a
wide variety of other decisions. Transparency, which in this case refers to
the ability to have access to the data in the SBN, regardless of its location
can and does enhance the ability of a SBN to create and offer value. The
value of transparency raises the issue of timeliness and accuracy of the in-
formation one is accessing. We introduce the concepts of static and dy-
namic information systems, and discuss at length the impact of this in a
longer version of this paper (Nagel at al., 2004). For example, a common
clock speed in a dynamic information system enhances the value and reli-
ability of real time scheduling decisions across partner SBN organizations.

Introductions and referrals

Search engines like Google are now so popular that “Google” has become
a verb, like its predecessor “Xerox” did years ago. It is worth noting that
search engines refer the user who is seeking information to other locations
which may have it. The value is in the introduction and directly related to
the relevance of the material at the location referred to. Referrals and in-
troductions operate in three modes to create value. We call these modes the
context, and have found a generic, focused, and customized context capa-
bility. In the generic case the referral is based strictly on the inquiry, with
no knowledge of the context of the user. In the focused case, the referral is
based on focused categories, e.g. the user is a doctor, lawyer, or shoe com-
pany with a request for information. In the customized context significant
information about the request and or requestor is used to enhance the value
of the referral. This is perhaps easiest to understand in the operation of the
e-harmony online dating service which uses over 500 questions to learn
about each prospect, before introducing them to someone they might be
compatible with. We see the use of context as a significant advantage for a
SBN that is trying to leverage resources in creating and executing business
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using a network of resources. Furthermore, referrals and introductions are
now proven to be of value as demonstrated by the fact that businesses and
individuals now routinely pay for them. Again, in the longer version of this
paper we provide information on the value propositions of current search
engines, in the generic and focused domains (Nagel et al., 2004). We
leave the topic of introductions and referrals with the suggestion that the
value of this form of information is only emerging. We see it as a valuable
network phenomenon which will be the focus of significant attention in fu-
ture SBN operations and their strategic evaluations.

In closing our discussion of information access, we raise the concept of
solution versus service. In most uses of information access users and in-
formation access providers attempt to get the information to the requestor
so that the requestor can then use it to his or her advantage. The Apple
Sherlock system instead tries to infer what problem the user has and pro-
vide a solution rather than arming the user to achieve a solution. For ex-
ample, when looking up the phone number of a restaurant, Sherlock pro-
vides the number, address, directions from one’s location and a map.
Similarly when finding out what is playing in the movies, Sherlock shows
the film names, where they are playing in the neighborhood, the show
time, a description of the film, and the movie trailer can be played. The
challenge we see for a SBN is to use information access and the subse-
quent levels of information integration to create and enhance smart solu-
tions for themselves and their customer’s ala Sherlock. This means, to try
and focus on what problem is being solved and use the information to
solve it, not just to arm the user with the ability to solve it.

Transactions

When we speak of transactions, what we mean are the innovation and
value creation concepts that can be introduced via transactions. The value
created by a transaction is more than just the ability to organize and store
information. It is the types of business solutions and experiences that are
made possible by the transaction. We show that transactions create value
through customization, facilitation of markets, and through smart conven-
ience.

Customization

Dell Computers began its operation as a traditional maker of computers us-
ing forecasts to pre-build computers it predicted would be wanted by its
customers. Only when their predictions were so wrong that the cost of
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“build and then sell” almost drove them out of business did they invent the
concept of “sell and then build” (Dell and Margretta, 2001). The fact that a
make to order company would be more profitable than a make to stock
company was of course well known and part of every business 101 strat-
egy course. What was not well known is that one can, in fact, reverse the
order and sell before one builds, if one lets the customers configure or
“customize” the products. Customers appreciate this, because they get
what they want and control their decisions and cost/time implications.
What Dell invented is the use of a network of companies electronically in-
tegrated at the transaction level to offer customized configuration of modu-
lar products. Like Xerox before them, the reversal of two words implied
the need for business partners in a network, operating for mutual benefit to
reorganize and reinvent the way computers are sold. The companies
throughout Dell’s SBN see the whipsaw effect in the supply chain elimi-
nated, and no longer stockpile obsolete parts. The Dell SBN eliminates the
traditional ramifications of poor information communication found in a
typical business supplier network. Dell also uses the networked based or-
dering capability to target more sophisticated business customers and con-
sumers who order expensive upscale products.

Facilitate Markets

Transactions facilitate the creation of new markets which operate in cyber
or virtual space, but conduct real business. The role of a SBN is again in
the enabling and facilitation of the new market space. In most industries
the manufacturers, distributors, or possibly buyers exercise control over
the way business takes place in their industry. For example, in the automo-
bile industry the manufacturers are in control, in the entertainment industry
the distributors have the power, and in the construction industry the build-
ers exercise industry wide power. The concept of using a SBN to facilitate
a market goes beyond the idea of enhancing the standard way of doing
business. It offers changes in the control of industry wide decisions and
norms of operation. When first introduced, the concept of digital markets
or transaction hubs was considered to be a major breakthrough. The basic
concept is that a network of companies can get together and create effi-
ciency in either transaction cost or market price in order to create value for
the network members (Cisco, 1998). The reasons why some fail and some
succeed are in understanding the details of how to facilitate transactions,
and the benefits that can accrue from them. This is covered in many long
papers and beyond our scope here. Nonetheless, we offer the reader simple
lessons from two organizations that created virtual markets to facilitate
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transactions in cyber space. Both required a cooperating network of par-
ticipants, a SBN.

The simpler example is Freemarkets.com who conceived the idea of or-
ganizing a network of suppliers who would bid in a reverse auction for the
right to manufacture parts for a client customer. Freemarkets.com created
value by organizing the bidding process, and assembling a qualified net-
work of suppliers who could produce the parts. The reverse auction was
found to be a useful tool in some cases, but often the process destroyed re-
lationships and created negative long term effects. We are convinced that a
SBN requires a belief in a common destiny and assurance that each of the
partners receives his desired benefits. The creation of a network of compa-
nies to bid against each other and whose success results in lower profits for
the bidder is not a good concept for a SBN. The real value in digital mar-
ketplaces lays in the facilitation of transactions which could not otherwise
take place, or which generate benefit for all players. eBay has introduced
such a model. eBay uses the principle of introduction and referral to facili-
tate markets without borders. eBay uses a network of formal and informal
partners to make this possible, and to grow its impact. We believe a SBN
can learn a lot from the eBay model, specifically in its organization and the
marketing possibilities it offers.

Transaction Convenience

The use of information as a substitute for time, or other valued resources,
is not new. However, the creation of a network of businesses that share in-
formation to create more convenient transactions can create strategic value.
Consider the transportation network of toll collectors, who now share in
the E-ZPass system. In the Eastern United States, five state governments
and more than a dozen toll authorities partner in a network with credit card
companies, police and many others to offer and utilize digital toll collec-
tion. All players see a benefit though information integration and transac-
tion automation. In a similar fashion transaction convenience is now of-
fered by a network of organizations called third and/or fourth party
logistics providers who routinely organize and facilitate the completion of
transactions which require physical movements of goods and or services.
The idea is to use information integration to create value in the real
world through the use of transducers, transponders, or even logistic net-
works to allow for the automation and completion of transactions which
can be global in scope. The key concept for a SBN is to understand that in-
formation integration begins with simple information sharing or access.
However, when transactions take place, they may not be limited to infor-
mation based transactions, e.g. database updates. In fact, frequently trans-
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actions take us into the physical domain for completion, and require the
use of various services or devices to be completed. In the case of E-ZPass
a smart card based transducer is needed, in other cases we begin to take
advantage of the myriad of devices which now can provide closure to
transactions. Airlines ask customers to use printers to print a boarding
pass; theaters do the same with tickets. As we add photo printers, music
players, disk writers, and digital analog interfaces for cars, etc, we enter
the domain of what we call “digitization”.

Transactions have the capability to align several differing parties and al-
low them to interact in a focused manner. The value created by a transac-
tion is not just the ability to organize and store information. It is the types
of business solutions and experiences that are made possible by their very
existence. Transactions are important in today’s business, not because they
exist, but rather what they are capable of enabling.

Digitization

Digitization enables something more than just the convenience of self-
service. Its value is in taking a task not previously possible before and
making it possible and profitable to “distribute and then print.” We can do
more than just “distribute and print”. We can generalize it to digital deliv-
ery, e.g. of music. We can also use digitization to facilitate interactivity as
is done by WebEX and others who facilitate virtual meetings and collabo-
ration space or by N-gage with multiplayer interactive games. We can also
provide for self-sufficiency by enabling people to do on their own what
used to require trained professionals. Consider for example making travel
reservations, printing and sharing photographs, editing movies, etc. We see
self-sufficiency in the business world through the empowerment of people
throughout an organization to purchase materials and parts, make rapid
prototypes, conduct research, automate testing, create publishable materi-
als, etc.

The topic of digitization is an incredibly important emerging phenome-
non. We are only just beginning to see its use become widespread. In what
we articulate below we hope to stimulate the thinking of the readers. This
topic is covered extensively in a longer paper (Nagel et al., 2004) and is
the subject of brainstorming efforts in many executive board rooms. The
creation of strategic value, the reinvention of the way business is done, and
the shift of power from traditional business networks to SBNs using digiti-
zation has only just begun.
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Distribute and then Print

We now distribute airline boarding passes, tickets to concerts and shows,
and stamps to self-print. Email, instant messages, pictures, and a variety of
other information is now distributed and then printed, and in some cases
not even printed anymore. The digital archive is searchable, indexable, and
provides a legal and useful record of what was previously a collection of
information in books, papers, memos, mail, etc. This is such a valuable
concept that significant research is being invested in developing and com-
pleting digital libraries for enhanced business and research usage.

Digital Delivery

The digital delivery of music, by iTunes and others which is changing the
power of traditional music distributors, and is putting the power in the or-
ganizers of digital distribution, is only one example of things being deliv-
ered digitally. Beyond the obvious extension to videos, books, and elec-
tronic media, consider also the digital delivery of directions, driving
instructions, and medical advice based on one’s own history.

Facilitate Interactivity

Digitization is not just surfing the Internet. It is enabling people and sys-
tems to interact to create value and build relationships beyond transactions.
Consider for example the information system integrated into a modern car
or airplane. The driver/pilot uses GPS, and many sophisticated digitization
based systems to operate the car or plane. The concept of fly-by-wire in-
troduced years ago has been extended many fold and reached into con-
sumer based products. SBNs need to ask how they can facilitate interaction
in ways which will create value for them and their customers and suppli-
ers.

Provide Self-sufficiency

Digitization can empower the user to accomplish tasks which previously
required the expertise of professionals: For example, to arm purchasing
agents with shopping bots, doctors with automated diagnostic tools and or
diagnosis; to provide tools to allow the distribution of authority for pur-
chasing goods and services, etc.; 3D CAD systems, automated process
planning systems. The myriad of computerized enhancements to individual
professionals are now the subject of possible integrated digitization proc-
esses used to create new and enhanced system wide value, e.g. dynamic
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scheduling, the development and use of global sourcing, and selling in
global markets.

Conclusion

We live in an increasingly digitized and networked world, and the old
ways of doing business need to be re-examined in light of smart business
networks. We have presented information integration as central to such
networks, and discussed six levels of information integration. The purpose
of this paper is to stimulate the thinking and imagination of the reader. To
assist the reader in evaluating the applicability and value of each level to a
particular business situation, we close by presenting two resulting network
characteristics.

In Figure 9.1 we show the network of companies associated with the
Cisco hub. The companies shown benefit from the SBN’s network cha-
risma, which also attracted them to it in the first place. They benefit from
being

&

Node Charisma

Network Charigma w0 Recursively Embedded

Fig 9.1  Cisco network (Frendo, 2002)

Cisco partners, receive business, and share in the SBN’s information which
adds to their competitiveness. In a similar manner, Cisco is itself a node in
a bigger manufacturing network shown at the top of the figure. Cisco has
node charisma in that it has a certain reputation and power in its industry.
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Organizations deal with and do business with Cisco because of its node
charisma. Note that Cisco thus represents both a network and a node. We
believe this is not unusual and that networks really are made up of recur-
sively embedded networks of nodes. We further believe that the charisma
of'a node and or a network is but one of the phenomena which SBN’s need
to think about as they position themselves for success in the global com-
petitive environment emerging in the 21* century. For this, truly smart
business networks will not look to find the recipes for success rather they
will seek the understanding by which they can craft dynamic information
based strategies to meet the evolving challenges they will face and estab-
lish their own charisma.
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Review Comments

Reviewer: Marcus Herzog
Rapporteur: Rob Peters

What interests Roger Nagel is the fact that “smart” is value added by an
Agile- solution-experience. It then follows that information complexity
follows the same range of complexity as Agility. Smart is Information
technology applied to create strategic new business and value propositions
and opportunities. This leads to a six level classification of information in-
tegration ranging from access to transaction to digitization to virtual or-
ganization to collaborative network to innovation network. In consequence
this in-depth sharing in a network it is not only a technological issue: It is a
challenge of trust: virtual organizations have failed because of lack of trust.

The discussion started with the comment of the reviewer Marcus Herzog
pointing out that handling complexity always involved increasing costs.
Any classification failing to identify this aspect would leave important
drivers. Another remark of the reviewer was made in relation to the added
value-for-all perspective: We cannot assume there is equal distribution of
value in the network: value for one may mean costs for another, see the
automotive industry. Roger Nagel replied that this example illustrates bad
networks. One of the keys is to measure IT costs in relation to customer-
perceived value, so the perception of core competences and the experi-
ences of the customer (access to new markets, convenience, self suffi-
ciency, multiplayer game environment, etc) govern which costs may be al-
located where in the network. The discussion proceeded with the question
of innovation as smart in itself: are smart networks innovative networks?
One of the first remarks was that innovation is relative and time-related.
There seems to be evidence that the most innovative companies are indeed
networks. However, innovation may not always be beneficial and smart
but it is unavoidable and probably exponentially increasing. Its limitations
are set by human characteristics, not technology. The best route map for
innovation follows innovative added value for customers. A question
raised the issue about description of networks in terms of what they are
versus what they do. The point is to illustrate a relationship between in-
formation exchange and value networks. With respect to the power in a
network it is clear that much is unknown, because we still have to learn
how to collaborative effectively. Most organizations in this field started
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only 10 years ago, for example university research teams. Some promising
developments like the Game industry will affect organizations. It is also
clear that discussing classification helps understand what “smart” is about.
A number of models of this aspect have to be tested. The graphical repre-
sentation is useful but different graphs have different meaning for different
science domains. If a graph does not include a cycle, then in some domains
it is not considered a network. The best way of division between hubs and
nodes in the smart network is also a factor yet unknown, but with time we
are getting closer.



10 Unlocking Smart Business Networks
Al Dunn!

Introduction

A smart business network emerges when organisations combine to amplify
their cooperative capabilities to deliver specific value to a specific cus-
tomer. The arguments for the “smart business network” are compelling. By
enabling different organisations to combine and collaborate in close-to
real-time they can improve the ability to determine and deliver an agreed
service to a customer while improving resource usage and reducing costs.
By improving performance for the customer and releasing the capabilities
of the joint business network their joint competitive position can be im-
proved.

Smart business networks ensure performance improvement by stream-
lining and aligning activities to ensure accurate and profitable fulfilment
and to attack organisational waste. Speed and accuracy can ensure that un-
necessary delays, resources and uncertainties and can be removed from the
“supply chain”. This brings not only significant cost savings but also, more
importantly, customer retention and growth of customer profitability
through recognised performance improvements. Yet, despite these oppor-
tunities and the available capabilities, there are few organisations that can
claim to act in a smart business network.

Evolving Towards Smart Business Networks

The “business network” must be as old as business itself. Organisations
have always called on the skills of external organisations. In 1980, Was-
senberg wrote on the “structure of mutual relations among independent or-
ganisations”. In 1986, Thorelli viewed business networks as two or more
organisations involved in long-term relationships. In 1992, Miles and
Snow discussed the dynamic network where numerous firms operated at
each of the points on the value chain ready to be pulled together for a
given run (i.e. a particular customer order) and then disassembled to be-
come part of another temporary alignment. This was reflected by Osterle et
al. (2000) in observing an organisational form of a “temporary network of
independent companies — suppliers, customers and rivals — linked by IT to
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share skills, costs and access to one another’s markets”. In 2000, Kliiber et
al. wrote of the move from “vertically integrated hierarchies towards flexi-
ble network organisations and the ability to quickly and efficiently set-up,
maintain, develop and dissolve partnerships with business partners”. Bar-
rett and Konsynski (1982) analysed inter-organisational information sys-
tems. Porter (1984) emphasised the pervasive role of “information systems
technology” in the value chain enabling competitive differentiation by act-
ing on the linkage between units inside and outside of the organisation.
Cash and O'Callaghan (1985) concluded that the “most dramatic and influ-
ential uses - of information technology - involve systems that transcend
company boundaries”.

The concept of the information system as a competitive weapon gained
intense attention during the 1980s as computing and, increasingly, com-
munication capabilities pervaded business. The view developed that ICT
could create competitive advantage rather than merely automating existing
behaviour. It could redefine the boundaries of markets (Keen, 1991; Scott
Morton, 1991). Rather than simply facilitating operations, information ser-
vices were bringing a promise of effecting the competitive position of the
firm or the structure of its industry (Porter, 1984; Keen, 1986).

In reality most businesses were not realising this potential. In 1990 Ben-
jamin et al. (1990) voiced a growing concern that “the reality of develop-
ing and maintaining electronic linkages between companies is not as easy
or profitable as the optimistic preaching of IOS advocates would lead us to
believe”. The technology platforms and tools were limited. The business
network benefits were restricted to larger organisations and between adja-
cent participants in the supply chain. They certainly did not reach out to
the end-customer. As a result ICT acted on the existing supply chain to re-
inforce the stable network, Miles and Snow (1992): “one core organisation
maintaining tight relationships with a limited set of outside suppliers and
distributors that also serve organisations outside the network™.

Breaking the Chain

Vervest (1995) proposed that “effective communications can result in
value chains being organised in a flexible and even an ad-hoc way” to be-
gin and end with the “ultimate customer”. The value defined at the point of
customer contact signals the start of the relay race in the chain. The chain
is linked together rapidly to deliver to the customer. This reflects the dy-
namic network as proposed by Miles and Snow (1992): “numerous firms
(or units of firms) are operating at each of the points on the value chain,
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ready to be pulled together for a given run (i.e. a particular customer order)
and then disassembled to become part of another temporary alignment”

The dynamic network enables coordinated action to facilitate clearly de-
fined objectives from a family of potential business network participants —
the customer specific supply chain. The network acts to deliver to the spe-
cific agreed requirements of a “customer”. In the mid-90s technology
could not deliver the dynamic network. It was an inflexible inhibitor forc-
ing business networks to retain their historic and deeply embedded func-
tional and hierarchical structures. Smart stable networks were improving
performance but reinforcing the status quo.

Breaking the Frame

In May 1994, CERN organised the First International World Wide Web
Conference. The subsequent emergence of the Internet combined with per-
vasive digital business technologies and digital consumer technologies re-
defined how information systems could act. One result is a confrontation
between customer expectations and business capabilities. Having become
web and technology confident, the consumer now expects and demands
with near-immediate gratification, clear time-defined delivery or, at mini-
mum, no surprises. The majority of organisations, restricted by their tech-
nologies and organics, struggle to react.

Organisations struggle with the collision between the new outside world
and the old inside world. Meeting the increased demands and bandwidth of
the customer requirement and delivering to its completion conditions chal-
lenges the capabilities of current business networks with their propensity
for failure: transaction integrity can be broken; transaction informational
can be decoupled.

Digital consumer technologies provide a high definition lens on organ-

isational activities. They show capabilities but reveal inabilities or incom-
petence. Many customers feel they suffer from technology abuse as walls
of automation (such as call centres) have been erected to ensure that the
business process cannot be interrupted. More than ever before those or-
ganisations able to act with immediacy or guaranteed timeliness will gain a
competitive premium.
There is an increasing mismatch between the expectations and require-
ments of the customer and the ability of organisations to deliver to these
requirements. This performance gap can and will widen as digital con-
sumer technologies pervade. It will drive organisations to lay the founda-
tions of “smarter” business networks.
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Discovering Smartness

Today I can log in to expedia.co.uk to organise a holiday or to arrange spe-
cific business travel. Is this a smart business network? The user interface
(web page) allows the combination of available travel components to meet
my needs by constructing a solution from their portfolio of travel capabili-
ties according to various parameters (type of holiday, price, location, date).
This is a “smart” stable network. It provides structured access to the prod-
uct database of the pre-determined business partners acting in a stable net-
work. Other travel sites have equivalent capabilities. “Smartness” is exhib-
ited in the ability to manage the customer requirement to suggest and act
on pre-determined solutions. These smart stable networks converge the
bandwidth of the customer requirement (holiday, flights, hotels) to the nar-
rower bandwidth of the capabilities of the existing business network (these
holiday choices, these flights, these hotels), see Figure 10.1. They are put-
ting their smartness at the customer edge and echoing it in their business
network.

Business network smartness can be exhibited at the edge in the ways in
which it acts to ensure that the customer requirement can be defined and
met. It can also be embedded in the business network itself to organise the
value web to react and deliver to the customer requirement.

An effective business network must:

1. match the requirements bandwidth of the customer and the portfolio
bandwidth (made up of internal and external capabilities) of the organi-
sation by acting - negotiating - with the customer to ensure an agreed fit
from the bandwidth of the portfolio (service/product components) to-
gether with the conditions of delivery,

2. organise production from the portfolio. Ensure that the portfolio partici-
pants (production partners) can combine to deliver the agreed portfolio
fit to the delivery conditions,

3. fulfil to the agreed customer requirements with necessary informing of
the customer.

Smartness can lie in the nature of the customer interaction. A simple nar-
row bandwidth transaction (a book, CD, flight, hotel) can be enabled and
completed by strings of automated business processes. However, as the
customer requirement bandwidth increases so does the complexity of the
matching process and, more importantly, the complexity of the portfolio.
This creates a greater propensity for failure in matching and in fulfilment
resulting in a greater number of business network partners and the con-
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comitant need for rigorous coordination of the internal and external net-
work participants.

customer space

e requirements bandwidth

matching

portfolio bandwidth

internal
organize o portiolio ¢ il ]

external

Fig 10.1  Key functions of the business network

The Characteristics of the Smart Business Network

“Smart” is subjective and comparative. The essence of “smart” is that the
business network applies intelligence to outperform other competitive
business networks. The performance advantage may be perceived by the
customer in terms of the business network’s ability to act effectively ac-
cording to that customer’s benchmarks thus being a customer attractor or it
may be achieved with imbedded intelligence (the structuring of the organ-
ics) to realise internal advantages (such as cost performance).

“Smartness” emerges with amplification of the participants’ capabilities.
This amplification is delivered by the network’s combined ability to enable
and coordinate matching (determine the specific value) and fulfilment (de-
liver the specific value) to provide improved performance that is recog-
nisably “better” than that of other providers to the end-consumer or to a
business customer.

The main functions of a smart business network include:

1. match: determine and agree the specific customer value (the desired
product/service) including the conditions for delivering,

2. configure: definition, execution and management of the appropriate
“supply chain” selected from the business network according to the
network’s “fulfilment rules™),

3. fulfil: organise and coordinate activities between the selected chain par-
ticipants to deliver according to the fulfilment rules, and
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4. monitor: continual reporting of the fulfilment activities in the selected
chain with the ability to reconfigure the chain on failure (or on redefini-
tion of the customer requirement).

These characteristics seem beyond those of today’s stable business net-
works. Breaking the frame of current business and business network or-
ganics seems to restrict the ability to combine matching and fulfilment into
a more dynamic network. The requirement that the business network is
configured with a flexibility to meet the customer requirement and, on
agreement, configured according to the organisation’s or business net-
work’s fulfilment (business) rules present a significant challenge as does
the close-to-real-time monitoring of the different participants to ensure
corrective actions on the failure of a participant

Building the Smart Business Network

The smart business network cannot be enabled in isolation from the dy-
namics of the participating organisations. The complexity and, in many
cases, the inertia of organisation behaviour can cause theory or vision to
dissolve. Organisations exhibit great difficulty in absorbing substantive
change. Continual change or adjustment is essential but breaking the logic
of the status quo is difficult. Many reasons are given for failure — the
wrong idea, time, reasons, or leader.

There is a digital dilemma: the conflict between “traditional” organising
the way we were and are — and acting in the “smart digital world” - the
way we could, or must, be.

Resolving the Digital Dilemma

In “Total Action”, Vervest and Dunn (2000) formulated a business tem-
plate for organisations and their business networks to address this di-
lemma. The approach was derived from experiences with larger business
clients and academic research. Its key proposition was that the company or
the business network must ensure that every action is an action for the in-
dividual customer so removing unnecessary activities and centring on the
matching and fulfilment of customer requirements, see Figure 10.2. Total
Action recommends three fundamentals to ensure that the business net-
work acts to make every action an action for the individual customer:

1. make the customer the locus of decision making,
2. ensure that customer information drives the organisation, and
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3. enable excellence in fulfilment.
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3 the organisation

excellent ! [value system]
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Fig 10.2  The Total Action framework

Total Action centres on a “customer leader” being the point of business
network coordination, see Figure 10.3. The “customer dashboard” is the
information and activity monitoring resource. The customer leader is re-
sponsible for directing the relationship with the customer, agreeing the
customer solution and triggering fulfilment. The customer leader captures
and acts on knowledge of the customer and the organisation’s performance
for that customer. The role is much more than taking the order and trigger-
ing the order process. The customer leader acts as the coordination point
for the smart business network to ensuring the completion of the customer
service cycle: from seduce through deliver to renew. Augmented by ap-
propriate informational support (the customer dashboard), the customer
leader can be aware of and can act on the service cycle.

The customer leader may be permanent for a particular customer, as in
account management, or temporary as in, for example, a customer call cen-
tre. The customer leader may be a person, supported by a customer
dashboard, or captured in software. This may be a Web Page that serves as
a customer leadership window to manage the relationship with the cus-
tomer, trigger fulfilment and ensure the subsequent fulfilment process (as
exhibited by Amazon, Dell Computer, and many other customer-web inter-
faces). In each case the principles of customer leadership are the same.
With temporary or permanent responsibility for the customer there is the
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clearly defined ability to determine the customer’s portfolio solution, in-
voke fulfilment, and then monitor its completion.

The customer, or activity, dashboard is the information window between
the customer and the business network and within the business network it-
self. It allows the customer leader to act on the necessary information on
the customer and on the portfolio participants to define and invoke fulfil-
ment of the customer solution.

Market Customer
Knowledge Base Knowledge Base
= market status/development = customer status & history
= customer analysis = customer planning/forecasting
= competitive analysis = solution configuration
= strategy determination = customer team management
Customer
{-: Leadership I
Dashboards
= portfolio structuring = fulfilment configuration
= portfolio development = partner management
= skills management & development = resource planning
= partner management = fulfilment monitoring
Portfolio Fulfilment
Knowledge Base Knowledge Base

Fig 10.3  Framework for the customer dashboard

In addition, it can support management by providing information on the
organisation’s performance for the customer and the customer’s contribu-
tion to profitability.

The customer dashboard is not a single point. In fact it is a family of
dashboards presenting information according to the specific situation and
requirements of the business network participants. It is, however, the point
of coordination for matching and fulfilment by the business network. The
customer leader works with a customer dashboard providing relevant in-
formation on the individual customer and that customer’s context. It must
also work with fulfilment to configure the “solutions” and monitor their
realisation. This does not mean that the customer leader (in whatever form
she, he, or it will take) continuously monitors every activity on the fulfil-
ment chain but rather is informed of variances (current and potential fail-
ures) and is able to negotiate the changes with the business network and
the customer.
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To be effective each interaction between the participants on the chain de-
mands unambiguous clarity during the commitment phase (matching)
combined with the orderly and timed execution of the fulfilment phase. Ef-
fective collaboration and interaction between the participants is needed for
integral management of the network to:

1. define all activities that must be undertaken according to the customer
agreement,

2. find and commit the parties (the smart business network participants)
that can undertake these activities within the agreed metrics of time,
cost, etc, and

3. manage its sequenced execution.

Modular network design, e.g. Hoogeweegen (1997), provides a useful ap-
proach to enact such capabilities. It concentrates on the translation (match-
ing) of the service elements required for the specific customer solution into
the organisation of the production elements (the participants in the smart
business network) to deliver them, see Figure 10.4. Modular networks can
provide indicators for structuring and identifying the participants on a
smart business network, in particular the matching (service elements) and
the fulfilment (production elements) coordinated by a customer leader.
However, there are questions of the relationship between the degree of
modularisation and concomitant coordination costs.

Modular network design proposes more than “product modularity”:

1. service modularity: determining the elements that are combined to pro-
vide the desired outcome for the customer (enabling matching),

2. production modularity: the individual elements of production that must
be combined to deliver the required service combinations,

3. process modularity: defining a “library” of the processes (between par-
ticipants) that are called on and combined to enable matching and ful-
filment.

In particular the “process module network™ determines the enactment of
the smart business network. By capturing business logic and business rules
within and between the participants they can begin to provide the “busi-
ness operating systems” that determine the operating rules for the business
networks and allow the differing organics of the participants to combine.
However, organics are much more than the technologies, the process and
the business rules. They reach across all components of organisational be-
haviour and its effective structuring.
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Fig 10.4  Structuring for modularity

Smart business networks cannot be enabled in isolation from the dynamics
of the individual and collective participants in the business network. To
enable smart characteristics, the business network must ensure the combi-
nation and coordination of the “people” and the “technology” factors
Vervest and Dunn (2000):

1

. engagement — ensure that the business network goal is preserved - the

ability of the network participants (as organisations and people) to com-
bine and act for and with the network customer according to agreed
goals and business rules. This requires communication,

. completeness of communication — ensure the availability of full relevant

information (the dashboards) to all participants in the business network
- the ability to give all participants clear and relevant information. Com-
plete communication is achieved when the business network knows ex-
actly what is happening with and for the specific customer at all times.
The business network is customer aware and is able to take corrective
action on fulfilment failures.

Even with a single organisation (acting in a stable network) such syn-
chrony is essential for success. Experience reveals that asynchrony be-
tween four key inter-linked components: people, processes, (information)
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platforms, and the portfolio of capabilities are a major barrier to realising
smartness.

e people: the human skills acting in and supporting the matching and ful-
filment activities. These skills can be “automated” or made available by
applying smart processes (decision-making capabilities that are embed-
ded in business process automation tools). Key requirement — people
engagement and knowledge exploitation,

e process: the structuring and coordination of goal-based activities: “the
specific ordering of work activities across time and place, with a begin-
ning, an end, and clearly identified inputs and outputs. Key require-
ment: automation of key business processes with future proofing,

o platforms: information technology platforms — the infrastructures across
which the necessary information is gathered, managed and provided to
the participants in the business networks. Key requirement: legacy mi-
gration and destruction — emphasis on intelligence building,

e portfolio: the combination of products and services combining into the
capabilities that deliver value to the customer. Key requirement: move
away from “product management” to modular structuring with the
match/fulfil model.

With an understanding of a five-to-ten year vision of the smart business
network (agile, self-organising, contextually aware, temporary but always
available) it is important to consider the struggle of organisations as they
seek to overcome the present and move into “smart” capabilities that are,
indeed, available today. In reality they are trapped in disparate technology
solutions from powerful suppliers to effect a sub-optimal compromise be-
tween their legacy systems and an unsure instinct for the future informa-
tion platform technologies.

Larger organisations have a propensity for maintaining their stability by
applying gradual, well-justified and non-disruptive evolution. There are
many experiences reflecting the dangers of tampering with one or more of
the 4Ps according to some grand intent resulting in a decrease in syn-
chrony. Usually only severe crisis will break this evolution. However,
many organisations are faced with a creeping, almost invisible, crisis.
There may be compelling arguments for investigating and initiating smart
business networks but many organisations will concentrate on immediate
optimisation. As a result, there may be only few organisations ready to
combine into a smart business network.
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Incumbent (bricks and mortar) smart business networks will be triggered
by internal rather than inter-organisational networking. Smart business
networks will evolve as sub-networks of existing stable networks as the
“smartness” extends from a core organisation and its immediate partners to
a wider range of participants. Today one sees examples of this evolution as
the stable network hubs seek to smarten the links with the fulfilment part-
ners to improve performance in the full customer service cycle.

In addition organisations are concentrated on new models for organising
and managing their product/service portfolio working closing with partner
organisations included in their portfolio production and delivery. As they
break from the more rigid product management forms to seek a more
modular approach (service and production module combinations) and em-
bed increased process automation capabilities, the core of their future
smart business networks will be formed.

Concluding Remarks

There are compelling arguments for the smart business network. Under-
standing of the organisation and structuring of ICT-enabled inter-
organisational networks has developed over many years. However only in
recent years have technology tools emerged to realise the dynamic rather
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smart stable network. In particular, the emergence of business process
automation tools that allow the capture, enactment and sharing of business
processes are creating the possibility of enabling cooperation and collabo-
ration between a web of business network partners. There are barriers to
understanding and creating smart business networks. Understanding will
be determined by academic and empirical research and by increasing visi-
bility of the benefits and advantages that smart business networks can pro-
vide. The barriers lie in the capabilities of the core constituents of an or-
ganisation — the people — to absorb and act on the possibilities.

There is one key driver: the competitive imperative to optimise the cus-
tomer experience — to ensure that any organisation within its business net-
work can deliver effectively and efficiently to its customers’ requirements
and act to the benefit of all participants in the network As organisations
seek to meet the requirements of their individual customers they must en-
sure their internal synchrony and ensure the organics — people, processes,
platforms and portfolio — to be the agile and externally-aware organisations
that smartness demands. To achieve this they must extend their smartness
to their immediate business partners, their co-participants in an effective
business network.
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11 Smart and Sustainable Supply Chains

Jo A.E.E. van Nunen', Rob A. Zuidwijk', Hans M. Moonen!'

Introduction

Over the last decades, companies have utilized supply chain management
principles and practices as instruments to gain advantage in competition
between business networks. In this chapter, we explore the use of Informa-
tion and Communication Technologies to make supply chains smart and
sustainable.

It is customary to refer to the supply chain instead of the supply net-
work, and we shall adhere to this convention. According to the definition
of the Council for Logistics Management, Supply Chain Management en-
compasses the planning and management of all activities involved in
sourcing and procurement, conversion, and logistics. It involves the plan-
ning and control of the forward and reverse flows and storage of goods,
services and related information within the supply chain in order to meet
customer requirements. Importantly, it also includes coordination and col-
laboration with channel partners, such as suppliers, intermediaries, third-
party service providers, and customers. In essence, Supply Chain Man-
agement integrates supply and demand management within and across
companies (www.clml.org).

Recently, an increased focus on sustainable supply chain management
practices has been evident. This is due to external drivers such as environ-
mental legislation and customer requirements, as well as internal drivers,
such as business economics.

In sustainable supply chains, the creation of economic value is based on
efficient processes that minimize consumption of scarce resources. For ex-
ample, waste materials during production, distribution and use are col-
lected, sorted, and recycled. Products and service packages are designed in
such a way that repair and maintenance, updates, and returns of products
are synchronized with value recovery processes, such as remanufacturing
and refurbishing. These processes extend the life of products and parts to
several use cycles. Customer relationships that support the use of the prod-

1 RSM, Erasmus University Rotterdam, PO Box 1738, 3000 DR Rotterdam, The
Netherlands: jnunen@fbk.eur.nl, rzuidwijk@fbk.eur.nl, hmoonen@fbk.eur.nl
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uct instead of ownership are also extended through the provision of cus-
tomized services such as proactive maintenance and repair, updates based
on user profiles, and profitable take-back options (Van Nunen and Zuid-
wijk, 2004). Sustainable supply chains are henceforth characterized by
three P's:

Profit Creation of economic value through efficient use of scarce re-
sources and design of innovative packages of products and ser-
vices that create opportunities both for suppliers and customers.

People Creation of customer value through the offering of profitable
service packages while taking social responsibilities of envi-
ronmental impact due to sourcing, making, delivering, and re-
turning products.

Planet Minimizing the consumption of natural resources through effi-
cient use of materials and energy, and reducing the environ-
mental impact of hazardous waste.

As indicated above, some sustainable supply chains are characterized by
the fact that value is being recovered from product returns. Figure 11.1
represents the basic processes in these so-called closed loop supply chains.
The forward supply chain processes are source, make, deliver, and use of
the products by the end customers. After the initial delivery of the product
to the end customer, additional deliveries of parts may be required to repair
or upgrade the products installed in the market. Customer returns consist of
e.g. products at the end of their life or parts that have been replaced during
repair. During the manufacturing process, returns are generated that consist
of e.g. raw materials surplus, quality test returns and production leftovers.
Returns can also be initiated by an actor in the distribution channel and in-
clude product recalls due to safety or health problems with the product,
commercial returns induced by agreed take back options, collection of per-
ished goods or redistribution of goods. Returns are collected via the for-
ward distribution channels or via special reverse channels. The quantity,
quality and timing of returns can be anticipated using monitoring data, but
in quite a few present day cases, test data is obtained only after arrival at
the collection facility. Based on the quality assessment and demand, re-
turns are either disposed or forwarded to recovery options. Recovery proc-
esses such as recycling recover value on the material level, while remanu-
facturing and refurbishing restore products to as good as new state and
upgraded state, respectively. In some cases, products are simply returned
to the market after repackaging. As indicated in Figure 11.1 the recovered
materials, parts and products are fed into the forward supply chain.
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Fig 11.1  Closed Loop Supply Chain

Among others, costs of resources, governmental policies and regulations,
and customer markets, are important drivers for the geographic positioning
of facilities and resources that support the processes and flows in Figure
11.1. As a result, they are dispersed across continents. The management of
supply chains that span the globe is confronted with additional challenges
in terms of coordination and collaboration. Global transport systems, for
example, involve several transport modes, such as aircraft, sea vessel,
train, truck and barge, transshipment hubs at air- and sea ports, and a di-
versity of organizations that are involved directly or indirectly in the logis-
tics processes. Logistics service providers add value by coordinating these
transport chains while using Information and Communication Technology
as an enabler.

The European project RevLog (Reverse Logistics), which focused on
the management of closed loop supply chains and logistics in particular,
resulted in the development of quantitative methods for optimizing closed
loop supply chains (Dekker et al., 2004) and applications in practical envi-
ronments reported in case studies (Flapper et al., 2004).
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Monitoring and Controlling Supply Chains

Monitoring and control of supply chain operations and flows has always
been aimed at mitigating uncertainty through information retrieval and
process interventions. Information and Communication Technology now
acts as an enabler by lowering the costs for these activities through auto-
mation. Computational power as well as embedded sensors and chips,
available against low costs, help create smart products and smart processes
through the entire global supply chain. The application of new technology
enables supply chains to become more responsive and proactive, with a
large role for autonomous decision making- and event-handling technol-
ogy, and henceforth utilizing human intelligence only where it is truly re-
quired. In the case of maritime transport of fruits and vegetables, the de-
velopment of smart reefer containers is under development as can be seen
in the exposition below.

Monitoring the global food supply chain of maritime reefer
containers.

Reefer containers deploy climate control in order to minimize deterioration of
product quality. Transport of reefer containers is still characterized by high en-
ergy costs and use of harmful chemicals. Moreover, short interruptions in the
control of the so-called cold chain may result in immediate deterioration of
product quality. Design principles for new types of reefer containers include
the use of embedded monitoring and control devices enabling remote climate
control in order to arrive at sustainable supply chain processes characterized by
more efficient use of energy and less use of hazardous chemicals. In this man-
ner, a reefer container should be used as a smart container, in which sensors
can monitor cargo status, and recognize when certain parameters, such as lev-
els of ethanol, acetaldehyde, carbon dioxide and oxygen, lead to e.g. fermenta-
tion or respiration. Remote monitoring may induce appropriate action to main-
tain the quality of the cargo through e.g. an injection system for chemicals.
The sensor devices need to have certain characteristics, like robustness, low
energy usage, accuracy, sensitivity, low-costs, precision, employability, and
appropriate size and shape. A supervisory control strategy is to maintain the
best product quality at all times through continuously determining the best
condition strategy for the cargo. The control strategy’s target is to optimize
transport through leverage between energy savings, quality and logistics, while
taking into account external influences such as weather conditions.

New monitoring technologies that enable remote identification, diagnosis
and maintenance are used in supply chains in which customers, products
and processes are monitored worldwide. For example, recovery processes
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are commonly associated with uncertain yields. Monitoring these proc-
esses provides immediate yield information and may even help improve
yields. Customers have their own requirements, usage patterns, and
budget. Monitoring usage profiles together with preferences may enhance
customer relationships while respecting customer autonomy and privacy.

In order to manage products, processes and customers, information on
the following attributes is required: The state of the product, such as usage
and repair history, and configuration, product preferences of the customer
including user requirements and budget, and recovery options for a prod-
uct. The recovered value of the product can be measured in terms of mar-
ket price for the recovered item minus costs of the chosen recovery option.
Therefore, the value of the recovered product depends on the product state,
the customer preferences and the available recovery processes. Since the
value of recovered products like computers deteriorates in time due to
technical and market properties, information needs to be provided in a
timely fashion so that product returns and recovery processes do not suffer
from serious lead times. Maintenance and repair of business machines in-
stalled at customers using smart product technology is the issue of the ex-
position below.

Monitoring and controlling copiers and printers at customers

CopyMagic assembles copiers and printers, but actually sells document han-
dling services to its customers. The customers will buy the function of these
business machines that enable a smooth flow of information and documentation
through their offices. In particular, smart copiers and printers contain sensors
and processors that measure, analyse and report on machine status to enable
pro-active maintenance planning, remote usage control, and even self-
maintenance to enhance the operational readiness of the installed machinery.
Moreover, comparing actual usage profiles with product and service capabili-
ties may result in beneficial upgrade proposals to the customer. These upgrades
can be offered against sharp prices when synchronized with demand and supply
of recovered parts and products elsewhere in the market. The customer experi-
ences a copying and printing function that is not only very reliable, but also
matches his requirements throughout the development of his business. On the
other hand, CopyMagic can offer these enhanced services in a sustainable way
by monitoring the products installed in the market, and controlling forward and
reverse flows of parts and products. Although the technology has become avail-
able, the integration of product and services development, customer relation-
ships management, and marketing remains challenging.
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From Tracking and Tracing to Sensing and Pacing

In today’s supply chains, data and information is available in every node
and link in the chain. Processes are monitored and controlled automati-
cally, as well as products which get a certain amount of intelligence built
in through the application of embedded chips, sensors and software. Smart
Products are capable of sensing their own technical status through e.g.
temperature or movement sensors, register usage patterns, perform diagno-
sis and even conduct self-repair, such as image enhancement in a copier
when image quality has degraded. These products either flow through the
supply chain or are involved in adding value processes, such as production
or distribution.

Software developments play a large role in this trend. From the func-
tions of data storage and basic financial transaction-processing in the
1960s, enterprise software today provides the backbone systems for almost
all companies. Enterprise Resource Planning (ERP), Advanced Planning
Systems (APS), Customer Relationships Management (CRM), Supplier
Relationships Management (SRM), and Product Lifecycle Management
(PLM) systems are widely deployed in large multi-nationals, as well as in
SME’s.

Having focused on island-automation, such systems still do not truly
support the core supply chain management concepts, despite the success of
tools such as Enterprise Application Integration (EAI). However, with the
appearance and rise of new generations of technology such as Web Ser-
vices, the Semantic Web, Grid Computing, Ubiquitous Computing, Busi-
ness Intelligence, Electronic Auction mechanisms, and Agent Technology
we may expect smart business networks to become a reality soon; see for
example (Fleisch, 2001) and (Hagel, 2002). An important example related
to smart products is Agent technology, which consists of software behav-
ing autonomous, proactive, goal-oriented, and truly focused on communi-
cation and interaction with other agents to arrive at solutions.

Dynamic planning and control of road logistics through a Mullti-
Agent System

Agents are a powerful, natural metaphor for conceptualizing, designing and im-
plementing complex, distributed applications (Scholz-Reiter and Hohns, 2002).
The nature of intelligent agents enables decentralized control of (processes of)
the enterprise, which is desirable in a dynamic and flexible environment.
Wooldridge & Jennings (1995) define the four main characteristics of an agent:
(1) autonomy, (2) social ability, (3) reactivity, and (4) pro-activeness. Erasmus
University Rotterdam participates in a large Dutch government funded research
project titled DEAL, which stands for Distributed Engine for Advanced Logis-
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tics (DEAL project proposal, 2002). This project aims at creating an agent-
based-system to support a network based truck-scheduling system. In the
DEAL architecture, each truck, shipment, truck-company and customer is rep-
resented by an agent. An agent representing a truck resides on the truck’s board
computer and is aware of its location, speed and planned route. An agent that
represents cargo is aware of its planned destination, penalties for late delivery,
specific transportation requirements etc. As cargo is presented to the DEAL
network, agents are created that represent the cargo. These agents then start ne-
gotiating with nearby trucks. Based on the negotiation rules, goals and con-
straints, a successful ‘Deal’ is made. Trucks of different truck companies can
collaborate by exchanging cargo whenever this is in their mutual benefit. As
multiple customers and suppliers are connected through DEAL, this agent sys-
tem is an example of a true supply network-wide inter-organizational informa-
tion system. Future generations of the platform are likely to link tightly with all
kinds of external monitoring and control systems, to make the planning and
execution of road-transportation even more dynamic, and cost-optimal. Exam-
ples include a strong integration with traffic technologies (such as traffic-
congestion information systems), dynamic cargo functionalities (when cargo is
tagged with an RFID+ chip, it is no longer passive when transported), and cost-
saving-leveraging technology (like links with information on dynamic fuel pric-
ing, toll, et cetera). The DEAL project demonstrates that the use of this new
generation of technologies (encapsulating all three categories of technology as
shown in), can provide good help in actually achieving dynamic control in sup-
ply chains, in order to achieve true Sustainable Smart Networks.

Other important developments are the advances made in mobile telephony
and data-communication. Technologies such as 3G telecom make it possi-
ble to submit large data streams in real-time from anywhere in the net-
work. The exchange of data in global supply chains is a prerequisite for
coordination and collaboration. Moreover, combined with location-
determination technologies such as GPS or the European alternative to
GPS, Galileo, which is to be integrated with GPS by 2008, supply chains
are no longer bounded to fixed tracking and tracing points, but can be con-
trolled and optimized in real-time, all around the globe, resulting in sens-
ing and pacing the supply chain; see Figure 11.2.

Micro technology and its application in supply chains and products are a
third important technological development. Products can be quipped with
smart sensors, (RFID) chips, or small computers. Furthermore we see an
increasing utilization of micro technology in resources such as trucks (e.g.
board computers), warehouses, and even on shelves in the shop.
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Mobile technology

Micro technology

Enterprise software

Fig 11.2  Technological developments enable smart products, processes and customers

Conclusions

The coordination of global supply chain activities through collaboration
with customers and suppliers enhances performance in supply chains. Ena-
bling technologies support data exchange, automated control mechanisms,
and integrated planning involving smart processes and products. The bene-
fits are not only in terms of profit, but also in terms of planet and people,
so that these technologies may contribute to the sustainability of supply
chains.

The aforementioned technological developments contribute to the avail-
ability of a vast amount of data and processing power in the supply chain.
The challenges are in utilizing these capabilities as information and intelli-
gence. Some of today’s most innovative companies do pioneer in their
supply chains already, and achieve promising results. However, the best is
yet to come.
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12 Marketing Translation Services
Internationally: Exploiting IT to Achieve
a Smart Network

Christopher P. Holland', Duncan R. Shaw', J.B. Westwood',
and Ian Harris?

Introduction

The global market for translation services is extremely fragmented. There
are a small number of large companies including Bowne global solutions
and Lionbridge, but the largest five companies account for less than 5% of
the worldwide market and there are literally thousands of extremely small
companies and individuals offering different types of translation services
around the world, often in a very limited geographic range. Large compa-
nies rarely co-ordinate their global requirements and consequently use dif-
ferent translation services suppliers in different divisions and geographic
regions. “Thebigword‘ company (www.thebigword.com) recognised that
in order to escape severe local price competition and commoditization of
its own translation services it needed to differentiate its services and offer
them on a global scale to international customers. This paper describes
how it is implementing its strategy in terms of distinctive product offerings
based on the innovative use of IT and the re-design of business relation-
ships with customers to create smart translation networks.

Thebigword’s customers are typically international organisations in a
wide variety of industries including financial services, technology, manu-
facturing, travel and retailing. These organisations need to adapt their
products for local markets, and as part of this adaptation process must use
their customers’ preferred languages and cultural concepts. In order to de-
liver translation services that take into account the technical requirements
of language translation and also satisfy the local cultural needs, thebigword
employs approximately 4,500 “mother tongue’ linguists, often based in the
target translation country. These linguists translate content and must also
take into account specific local cultural dimensions of language translation.
All translators must have translation qualifications and where relevant
must also have qualifications and training for specific markets such as

! Manchester Business School, Booth Street West, University of Manchester,
Manchester M15 6PB U.K., chris.holland@mbs.ac.uk
2 Thebigword,59 Charlotte Street, London W1T 4PE, UK: www.thebigword.com
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technical engineering or medicine. The organisation of the company is
complicated because its customers are based worldwide, its translators are
located in its own offices and also include a large number of home work-
ers, and there is a wide variety of language translation permutations. Their
strategy is based on the innovative use of technology to support every as-
pect of its operations including relationship management with customers,
product design and delivery, allocation of resources and monitoring of ser-
vice quality. An example of a large client is given to illustrate the problem.

Marketing Problem

British Airways operates in 93 countries, uses five operating languages and
wants to standardize brand messages on sites that contain several hundred
pages of ever-changing content. BA’s customers come from cultures all
over the world and in recent years BA has endeavoured to portray itself as
a global organisation rather than as a purely British company. This is a
marketing technique designed to make itself more attractive to a wider
segment of air travellers. In addition to this BA wishes to realise the bene-
fits of strategic procurement by moving from many suppliers to fewer
partnerships negotiated around scale and scope economy-based deals.
BA’s procurement strategy is to work with a very small number of pre-
ferred suppliers and this strategy has been applied to its global translation
services procurement requirements.

Thebigword has chosen to standardise its services around four key
products that are targeted at specific market segments. All of the products
employ what the company terms “translation memory’ as an integral part
of its definition. Translation memory is a record of previous work done for
the client. Many translation requests are revisions of previous work
whether this is a revised technical document or an update to a website. It is
therefore very inefficient if the whole document is translated from scratch.
The translation memory works by cross-checking the revised document
with the database of previously translated phrases and documents. The
benefits are to improve the quality and consistency, to reduce costs, and of-
fer a faster service. In the case of BA, the content management system of
BA’s website is linked to thebigword so that a change on BA’s website
triggers a request for new translation which is passed to a dedicated team
of translators who are already familiar with the client’s specific require-
ments and are supported by the translation memory and automatic docu-
ment management and web services technology. Translation memory was
the company’s first effort at moving away from a commoditized market
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characterized by one-off transactions to longer-term relationships where it
could add more value to the client and improve its own profitability.

The four translation services are collectively termed ‘“TranzManagement
Suite‘, and individually the products are called Portal, PC, Content and e-
procurement. All of these products offer translation services but vary along
key dimensions: target market; strategy; business processes; IT architec-
ture and systems; and network intelligence which are shown in Figure
12.1.

Tranzmanagement Solutions

Target market

]

Network Strategy Business
Intelligence Processes
IT Architecture

and Systems

Fig 12.1 The product dimensions of the “Tranzmanagement’ suite of translation
services

Strategy is at the centre of the model because it drives the development
and implementation of different product offerings. For all products, from
the simplest portal to the e-procurement service, the overall strategy is to
create a differentiated service that creates customer value, and one that
creates a reciprocally strong business relationship between thebigword and
its customers based on shared systems, and shared business processes.
Over time, as the customer uses the services, thebigword is able to use its
systems to create a memory of previous transactions and adapt or personal-
ize the offering.

The target markets are defined primarily by size: individual/SME; mid-
sized corporate; and multinational. All of these companies may start with
the simplest portal translation service and the marketing objective is to
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move larger customers with more complex requirements onto longer-term
relationships based on PC, content and e-procurement systems, depending
on individual circumstances and requirements.

Business processes define the nature of the interaction. For example in
the portal service, the business processes create a simple workflow system
that manages the exchange of files that is initiated by the client, typically
on an ad-hoc basis. The content management system is very different be-
cause the work is initiated automatically when the client’s web content is
changed, and the resulting translation requirements are carried out and
posted back to the client’s website.

IT architecture and systems are the information systems that connect
thebigword to individual clients. Again, they vary in complexity from the
relatively simple file exchange system in the portal service, through to the
sophisticated content management system and e-procurement product. The
technology used is standard web technology to support data exchange in
the case of the portal, and fully shared systems in the content management
system. The actual deployment of different technology is dependent on the
service. Standard technology is used to differentiate the service by using IT
to support shared business processes that over time create a smart organ-
isational translation network with thebigword as the hub.

Network intelligence is the knowledge that thebigword gains about indi-
vidual customers that is then built into the service offerings and evolves
over time. This is another facet to the company’s differentiation strategy.
To give an overview of the “tranzmanagement’ solutions, each individual
product is described in Table 12.1 using the product dimensions detailed in
Figure 12.1.

“Tranzmanagement’ Solutions

The four distinctive services represent an emergent strategy based on the
broad principles of product differentiation and market focus. The portal
service uses the basic capabilities of the internet to attract new customers
and deliver a secure, reliable translation service either on an ad-hoc basis,
or on a continual request basis by customers. Marketing to new large cus-
tomers is managed through a field-based sales force. As new customers use
the service more frequently, thebigword builds up a history of usage and is
able to offer value-added information in areas such as budget control,
management information and customer defined access control.



175

Sharing Process Knowledge Across Business Networks

“JURI[D Ay} 10§
UOT)BULIOJUI SS90J.
[01UOD pUE SjudW
-noop SuIpue)sIno
‘moppIom 4a3pnq
[INJ 9AIS 0} UOIRULIOJ
-ur oy 9je3a135e pue
SIOSN [eNPIAIPUT WIOIJ
SOOIAIOS UOTB[SURT]
Jo oyeydn oy yoen
ued pIom31qay [,

*K1Inoas

sainsud uondAioug
‘asn s1 Surmp uon
-eorjdde dopysop Dd
B UIY)IM WOIJ POjeId
-uo3 sysonbau rewryg

‘paodwods uaym
J1asn 9y} 0} pauIny
-31 pue payoen aIe
Koyp a10ym AJ[eorew
-0Jne Sa[If Jruqgns
s1as) “A3ojouyo9)
21n03s SUISN IOAISS

s .pIom3iqay) 01 Dd
) SYUI] Jey) AOIAIAS
Jo uonerejsur Aseq

'S99
-IAIS JUAISISUOD dIOW
19JJ0 0 SI 9A1d3[QO
SYL 'SDd [enplalput
0} podUI| 9IIAIIS OljeW
-ojne ue Surpraoxd

Kq SOOIAISS UONJB[SUET)
93U} $S9908 0 S10Sh
[enpialpur Joj 9[qissod
se Aseo se 31 eI

*SJUSWINdOP

Ppaseq Dd 01 payul|
SIOIAIOS UONB[SURI)
oSenSue| Jo osn Juonbouy
ynm suonesiuedio agie]

Jd

“INOJARYQQ JULIND UO
paseq PaId)jo sIAN
-enul Sunesiew mou
puE SIOWOISND YIM
pareys aq 0} uonew
-loJul JuowoSeuew
SO[qeUD SIY) pue

auII) JOAO Payorl) Sl
INOIARYQQ JOWOISND)

"JOSMOIQ qoMm
plepuels e ySnoayy st
Tex0d oy 03 ss200Y

*AILINOAS [[eMAll) pue

1SS Mq-8T1 yim
uonoauuod SJLLH
plepue)s & asn suor}
-eSIUBSI0 JWO0)SNO
uIy)im wolj s1dsn

‘[rewd Aq pauLog

-UI ST JUSIO 3}
paodwos st sjIom
o) USYM PUE JUSIO
) WoJj SI Spuew
-3p jIom Jo uon
-eNIul Ay ], "Juowode
-UBWU MO[J3[IOM puB
93ueyoxa 91y wod
-dns 01 uo3o[ aInoeg

“JUSWAFRURL JOSN

pue Sunadpnq ‘jon
-Uu09 $S9008 YNM J1od
-dns Josn-ninw s130
‘suonjesiue3io j31e) ul
panqLsIp A[ises pue
papueIq 2q Ued Jey)
SI3SN J0Y-pe 10J OIA
-10S paseq-qam IJJO

s oYy Suriofdxa s19
-wojsnod a31e] [enusjod
pue ‘uonestuedio deiod
-100 93JB[ B UNIIM WO
s)sanbar ooy-pe ‘s1osn
[euoISe200 Wolj Suiduer
SIOWOISNI JO dFUBI IPIM

[e110g

QUISI[AuUY
MIOMPIN

STWII)ISAS
pue 2In)d331ydae L[

$3ssad0.d ssaursng

A39)eNS

J9ydew )Gk ],

suonnjos
JUIWIZRURAZURL],

SUOISUIWIP JONPOIg

suonnjog uone[suel] juowoSeurNZuLl] S, pIoMSIqaY) JO MIIAIOAO UY  [°T] d[qeL



Networks

1ness

f Smart Busi

Execution o

Section 2

176

'S9)IS gam
11 ss010€ AOU)SISUOD
S2INSUD PUE U0}

-op 23ueyd ‘|onU0d UoIs
-IOA 9)BINOOR 0] WSIU
-eyoaw e sapiaoid osfe
11 "91sed pue no Sursn
SI0JRNSIUIWIPE IO SIOY}
-ne qam Aq pasnpoxnur
SI01I9 SPIOAR PUE J)ep
0} dn soSed qom sdoay
A[[eonewoIne SIy, “Jud
-19 9 AQ pasn a1e SIS
o3en3ue[ 1910 J9AD
-Jeym ojul A[[eonewoine
Ppagueyo 9q ued IS
QoM S,JUI]D B UO dpewl
sagueyd ‘syuowdoIde
[9AS] AOIAIDS IR[NON

-1ed oy uo Surpuadoq
*PA1OAUU0 A[2SO[O AWOD
-0q SwaIsAs s prom3iq
-0y} PUB SWIISAS S,JUd
-110 3} ‘uone[sues) Ay}
IOAT[OP 0} 9ITAIIS qoM

e Suisn £g ad£) Juoju0o
S[OpOW JeYy) pIepue)s
TINX Ui pue dVOS Jo
AsN SAYBW JBY]) 2INJOJ)
-1yo1e pajdnos A[asoo|

® sasn pIom31qay ]

‘woyt yonpoud oduurs
© 0JOM I JI SB Paseyd
-1nd oq uay) ueos uone|
-suer) jo 20a1d anbrun
‘[enpiAIput ue 31 yey)
0S SWA)SAS § JUAI[O
Ay ur Appoaarp paoerd
st uorjeonb padod
-0' Uy "TINXO Suisn
wo)sAs Judurdindoxd
-9 0} S)00UU0))

aun)1 ouy| d[Sus B

SB W)SAS JuowaInoold
-9 S JUSI[D Y] Ul JIom
Jo 90a1d Jenoned e 10§
ajonb oy saoeyd Ajeo
-1JeWOINE PUE SWIISAS
JuawaInd01d-9 0y A1)0a1
-Ip SYUI| pIOMTIQaT)
‘woyqoid sIy) aWO0IIA0
0], "uone[sues) se yons
SOOIAIOS PIEPUR)S-UOU
Anq 0} paudisap jou o1e
SWA)SAS JudwaINd0Id-7

*SWR)SAS JuawdIndoxd

-0 suonesiues

-10 931e] y3noxy payjon
U0 SI JBY) AITAIIS UOHE]
-sueI) 90IN0S J[JUIS Sk 1oy

*SUI9)SAS JuowaInooxd
-3 pajeonsiydos Kojdwo
jey) suonesiuedio og1e|

JudwRINY0Id-g

“Iowo)

-Snd Ay} Yyim paoide
plepuels TINX Ue

Ul USYILIM ST JUJUO))
‘UOTJBWLIOJUI JOJRUISLIO
s prom3iqay oy
sysanbax SIND ay 1091
-Ip 01 pasn st (dVOS)
1090101 $5999Y 199
-qQ 91dung onpoid
SOJTAIIS qOM B ST SIY[,

IS

oM S JUDI[D S} YHIm
AT10011p 901AI0S UOT)
-e[suer) & sojesdajur jey)
Q0IAIOS qOM & ySnoIyy
9591} 0} SJOAUUOD PIOM
-S1qay [, "sayIs J10y) U0
JUUOD qIMm JSIUESIo
0] SWAISAS JuowoSeuew
jJuarpo pajesnsiydos
derado sjuarpo oSre

Qweyow padide

ue urgim parepdn ore
Sa)Is paseq a3en3ue] 1210
119y) Jo [[e pue a3enue|
Quo Ul YIS 112y} dSuLyd
9I0J9I3Y) UBD JUAI[D
[eNpIAIpUL UV *PIOMBIaY)
01 paynou AJ[eonewomne
a1e opew saueyd Aue
JeY]) 0S SIOAISS JoURHUI
pUE JOUIdIUI S, JUII]D OJUL
ooy 03 st A393ens ay L,

SIOAIDS
JoUIRIUT PUE S}OUBIUT
10 SOJIAIDS JudtoSeuRUL
JuaIu0d pajesnsiydos

anmbai yey) ‘feuoneunnw
udyo ‘suonesiuedio oie|

SWIYSAS
JUIWISRURA] JUIUOD)

AQUISI[AuUY
MIOMPIN

SWIA)SAS pue
EXLREITURRTIN Y |

$3s5320.1d ssaursng

£393e0)8

JoyIeW JISae],

suonnjos
JUIUWISRUBAZUR.L],

SUOISUIWIIP JINPoIJ

(ponunuood) 1°7T dIqeL



Marketing Translation Services Internationally 177

The PC connection offers similar translation services but it links directly
with PCs in the customer workplace for organisations that use translation
services on a regular basis and wish to have an easy and automatic way of
sending documents directly from individual PCs. The effect is to increase
the level of integration between thebigword at the level of data sharing ca-
pability.

The content management system takes this a stage further by sharing
applications with customers’ information systems. In this way the business
processes and IT systems become shared across organisational boundaries
and thebigword is able to respond dynamically to changes in an individual
customer’s web content that often needs to be replicated in different lan-
guages very quickly. This is an example of the web services concept.

Most large organisations are now moving towards consolidated and
formal procurement systems based on company-wide enterprise systems,
and thebigword has set up the e-procurement system so that it slots directly
into the main IS vendors’ purchasing applications such as those found in
SAP and Oracle. A limitation of standard e-procurement systems is that
they only work for standard product items that can be described and priced
on a standard basis. For translation services this is very difficult to achieve
in a manner that is fair and transparent to both the customer and the trans-
lation services company. For example if a translation service is priced on a
per document basis then the client gains at the expense of the supplier for a
long document and vice-versa for short documents. If the work is priced on
a per word basis the client may be paying too much for a slightly revised
document that has already been translated in the recent past, and too little
for a brand new document that requires extensive translation work. The-
bigword uses a concept called “punchout’. A request for translation is
made directly from the e-procurement system and this generates a quota-
tion for a particular piece of work that takes into account the difficulty,
scale and complexity of the work. If the quotation is accepted, it is then
automatically placed onto the client’s e-procurement system so that the
administrative processes for ordering and payment are tied into the busi-
ness relationship between the client and thebigword. In this way a unique
translation requirement is fitted into a global e-procurement system that
achieves the administrative benefits of standardization of systems, whilst
retaining the unique translation services needs. The web services concept
for a sophisticated content management system is described in more detail
below.
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Content Management and Web Services

The most sophisticated of all the translation services is the content man-
agement system that exploits web services technology. A diagram of the
service is shown in Figure 12.2.

(S) Content (S) NoZa O

1 |

o (520
P Content Pl| Pm

APP Lo ] O

Dealing articles Language versions

authored at m available at m

Fig 12.2  Web services in the translation market

The example shown is that of an international bank that creates new
documents on its web site at 6.30a.m. The content management system of
thebigword is alerted of the change and the content of the changed docu-
ments is transferred to thebigword through a SOAP link. The work is dis-
tributed to specialist translators who must complete the translation in a
specified time frame. In this case the whole process must be completed in
less than 48 minutes in order to be able to distribute the information
worldwide to different national audiences simultaneously. The translation
memory contains a record of previous jobs so that translators are able to
familiarize themselves with the type of problems that were tackled in the
past, and also with possible mistakes that were made regarding conven-
tions, styles or use of language. This improves the quality and consistency
of the service, and with experienced translators, reduces the amount of
time required. The concept is similar to what Simon (1969) proposed when
he referred to problem solving being more efficient when it was carried out
in the context of previous similar problems and knowledge of established
solutions because there is inevitably an element of re-use in the new solu-
tion based on past efforts on similar problems.
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Case Analysis

The description of services in Table 12.1 demonstrates that thebigword
connects with customers using web-based technology to differentiate the
translation services that it offers. The main methods of differentiation are
to exploit the translation memory to add intelligence about individual cli-
ents’ specific requirements based on previous experiences and the use of
technology to connect customers’ systems and business processes to those
of thebigword. The connection between thebigword and customers organi-
sations at the multiple levels of strategy, business process and IT infra-
structure and systems is shown in diagrammatic form in Figure 12.3.

The description of services in Table 12.1 demonstrates that thebigword
connects with customers using web-based technology to differentiate the
translation services that it offers. The main methods of differentiation are
to exploit the translation memory to add intelligence about individual cli-
ents’ specific requirements based on previous experiences and the use of
technology to connect customers’ systems and business processes to those
of thebigword. The connection between thebigword and customers organi-
sations at the multiple levels of strategy, business process and IT infra-
structure and systems is shown in diagrammatic form in Figure 12.3.
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The simple model shown in Figure 12.3 illustrates that B2B relationships
occur at multiple levels. Early examples of EDI were focused on connect-
ing disparate IT infrastructures and systems across organisational bounda-
ries. EDI systems implicitly changed some business processes, but most of
the effort was technical in nature and focused on data standards. More re-
cent efforts to exploit web technologies, particularly XML, takes the early
ideas from the EDI innovators into the internet age and standards bodies
and commercial organisations such as RosettaNet and Covisint now ex-
plicitly focus their efforts on standard business processes that in turn de-
termine data standards. The web services model exploited by thebigword

Full B2B
interaction
Composite ser- Composite ser-
vices vices
AAAAAAAAAAAAAAAAAAAAA >
Composite pro- Composite pro-
cesses cesses
NSRS RO >
Integrated hu- Integrated hu-
man man
..................... >
People & Tech- People & Tech-
nology nology
Supplier Customer

A supplier process servicing a customer process (e.g. trans-
lated documents). Other processes (e.g. payment) go diago-
nally in the opposite direction.

Fig 12.4  Business processes producing services for the different levels of a
B2B partner’s own processes (partly based upon Kalakota and Robin-
son (2003))

supports the B2B relationship at multiple levels. Web services connect the
IT infrastructure and systems and links the applications in customers’ sites
directly to the translation services of thebigword. Web services also inte-
grates the business processes of both companies because it defines the
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roles and activities required to happen whenever a change is made to the
customer’s web content. The business process element of Figure 12.3 is
expanded to show more conceptual detail in Figure 12.4 above.

The central idea contained in Figure 12.4 is that the service offered by a
supplier (in the case of thebigword, the translation service) is an input to
the composite processes of a customer. The overall purpose is to achieve a
sophisticated workflow system with guaranteed service level agreements
in the context of a contractual agreement. The shared systems make this
possible and also add new possibilities to share information about the
translation process with customers. In this way thebigword gains intelli-
gence about customers prior behaviour, new requests, and overall usage of
the system, and customers gain better service and support because they are
provided with the translation service itself and all of the tools and informa-
tion to manage the associated workflows.

Information Technology

The information systems that makes the connections work is based upon
the following technologies:

1. A model of possible services that gives flexibility of language type.

2. Internet and WWW technology that enable data sharing capability.

3. XML language carrying messages about the model that enables systems
integration.

4. A SOAP addressing protocol to ensure messages go to the correct desti-
nation.

Intelligence is embedded within the architecture of thebigword’s delivery
channel. It has enough flexibility to “fully overlay” other non-Smart Net-
works — i.e. it is a smart overlay whose function is to process one natural
language and set of cultural concepts into another, on demand.

Conclusions

Thebigword’s smart distribution architecture connects into a customer’s
information systems in such a way as to meet highly diverse language
type, structural and volume requirements. It does this by decoupling back-
office processing from front-office interaction; by the smart design of its
front office systems architecture and by the use of internet technologies.
The case study is an illustration of a smart network that is controlled by a
single organisation, which uses intelligence encapsulated within distrib-
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uted business process models and loosely coupled information systems to
solve a global translation services problem.

The core service of translation appears to a casual onlooker as a straight-
forward product offering. However this is not the case when the translation
service is placed in the context of a global company that is managing intel-
lectual assets expressed as information in whatever format (printed docu-
ments, technical papers, web site content, printed or e-mail communication
with economic partners) that needs to be managed in a dynamic and timely
fashion. The marketing of thebigword is based on an event driven system
where changes or requests from clients are managed through a smart busi-
ness network that connects clients with thebigword on multiple levels: data
systems; business processes and strategy. XML and web technologies en-
able the sharing of data from the clients’ systems to the translation engine
of thebigword. The automatic workflow systems that overlay each of the
product offerings of portal, PC, content management system and e-
procurement, co-ordinate the business processes from the initiation of a
new request through to the final payment. The strategy link exists because
thebigword is arguably helping its clients manage their global identities
and brands through the consistent management of their information assets
and communication channels. In terms of potential future development,
thebigword may only have exploited a fraction of what is possible in the
translation services market, especially when one considers the rate of
change in just the past couple of years and the development of new mobile
technologies.

The value of the translation service is obviously much higher when the
client and the translation services company work together using advanced
information systems that enable the loose coupling of the translation ser-
vice with whatever internal systems and processes the client wishes to use.
The case illustrates the strategic value of translation services and also iden-
tifies the potential of web services in other sectors and business contexts.
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The paper by Christopher Holland, Duncan Shaw, J.B. Westwood, and lan
Harris presented an example of a smart business network implemented be-
tween a leading provider of translation services, a company called The-
bigword, and its customers and service providers. This smart business
network involves several levels of IT-enabled integration of business proc-
esses between service provider community and its customer community.
Services range from support for one-off projects to full integration with the
procurement systems of the client. On the highest levels of business proc-
ess integration, translation services are performed in a mode similar to the
concept of web services. Also, translation services leverage a customer-
specific knowledge base labeled “translation memory” that serves to estab-
lish a record of the vocabulary, grammar and style preferred by the client.

Participants of the discussion were unanimous in acknowledging that
the case study presented an excellent example of a smart business network.
A few comments made explicit what features of the network developed by
Thebigword contributed to its “smartness”. The company’s approach to
organizing collaboration with its customers is new and highly innovative.
This business model has been noticed by the competition and produces
considerable impact on the structure of translation services industry. The
accumulation of “translation memory” allows network intelligence to de-
velop as time goes by. High degree of integration between customer and
service provider enables the latter to provide more value to the former and
also makes it more difficult for the customer to switch to another service
provider.

Several comments were elaborated on the mechanisms underlying the
smartness of Thebigword’s approach. Flexible integration achieved
through the use of web services enables customized response to customer’s
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requests. At the same time, the network operates in a plug-and-play mode
that makes it possible to connect new customers to the service provider in
a timely and efficient manner. A high proportion of value created by the
service provider is achieved due to the knowledge of the customer’s con-
text. For example, translation consistency empowered by “translation
memory” helps customers preserve its brand identity across different mar-
kets. The knowledge transfer from customer to service provider is gradual
and does not incur additional costs for the former. The knowledge transfer
is empowered by IT support for the learning process. However, technology
is not the single factor contributing to service excellence; communication
on the level of individuals is still important as development of relation-
ships of Thebigword with its customers benefits from contributions of in-
dividual translators.

In the course of the discussion, development of a teaching case on the
basis of the presented material was discussed. This work is already under
way; video interviews with Thebigword’s employees and, possibly, its cus-
tomers will be carried out. The participants of the discussion were also in-
terested to learn about the structure of Thebigword’s model of margins and
profitability to gain more insight into generation of customer value.
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Introduction

For the last number of years the Internet, electronic commerce and elec-
tronic business have being offering exciting new competitive opportunities
for SMEs to extend their customer base into the global marketplace and
broaden their involvement into new international markets. Web based
business can be an extremely attractive option for SMEs to create a global
presence without vast expense when compared to other media and the
emergence of internationally active SMEs is a worldwide trend (Fellen-
stein & Wood, 1999).

One area where the Internet can help lessen the impact of geographical
distance is in enabling the restructuring of supply chains with a view to
enhancing alliances and promoting the efficient and timely exchange of in-
formation between business partners. The integration of advanced technol-
ogy and partnership sourcing offer SMEs unprecedented opportunities
within the global marketplace (McGloin & Grant, 1998). Through partner-
ships, SMEs can increase business on their web site; conduct low risk
business experiments; gain access to information technology competen-
cies; and serve foreign markets through the use of local partners (De Man
et al. 2002).

Establishing e-business partnerships has therefore become a strategic
means for retailing SME firms to gain access to new markets, new chan-
nels to serve customers and enhance the value of their offering through an
infinite array of complementary products and sophisticated value-added
services without losing autonomy and at lower levels of investment and
risk (Rahman & Raisinghani, 2000). Partnerships help to bridge the gap
between the firm’s present resources and its expected future requirements
(Hoffman & Schlosser, 2001). The network nature of the electronic me-
dium makes it easier for online retailers to develop their unique competen-
cies and bring together or borrow resources and expertise from a wide
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range of alliance partners (Chatterjee, 2002). Alliances improve the com-
petitiveness of firms by providing access to external resources, by provid-
ing synergies and by fostering rapid learning and change (Hoffman &
Schlosser, 2001). The Internet provides SME’s with opportunities to create
their own business network by adding partners virtually where appropriate.
By taking a proactive approach to establishing such partnerships the SME
has the capability of creating a smart business network with the SME as
the node that organises the network.

These alliances provide the possibility for SME’s to divorce information
about the product from the actual physical product and thus create virtual
value chains (Rayport & Sviokla, 1994). Such virtual value chains can then
be exploited via virtual marketplaces which capitalise on the separation of
the physical and informational processes associated with the sale of the
product (Kambil & van Heck, 1998).

This paper presents the case of an SME that has proactively managed
the creation of a smart business network in the second-hand book trade.
The case details how the SME succeeded in creating a virtual network, in
which the SME remains central, by utilising the separation of the physical
and informational processes. The case also illustrates how the SME estab-
lished its own virtual value chain to achieve scale and scope benefits inhib-
ited by the economics of a physical value chain alone.

Case Study

Kenny’s Bookshop & Art Gallery Ltd. is a family run small business,
based in Galway, Ireland. Currently the business employs just over 40
people and have an annual turnover of approximately €5 million. The
bookshop side of the business sells both new and second-hand books. The
business was established in 1940 and during the initial years of the busi-
ness the focus was on serving customers who came into the bookshop.
However, in the 1970’s in order to expand its business the bookshop
started selling books internationally by mailing paper catalogues of the
books they had in stock to libraries in the US. This focus on export became
a central component of the business and by the 1990°s the company had
become the leading supplier of books of Irish interest to U.S. libraries. In
addition, it also started to grow its personal book club —Kennys Irish
Book Parcels” through which Kenny’s supply Irish books to over 1,500
customers in 45 countries. In the mid 1990’s new export markets were
identified and the company commenced selling books to the Asian market,
especially Japan.
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The sourcing of second-hand books for re-sale is predominantly done on
the basis of buying a full library or consignment of books. Out of each
consignment approximately 20% of the books can be quickly resold by
Kenny’s to previously identified customers. However, the remaining 80%,
while still very valuable stock, needs to be displayed in the bookshop so
that it is accessible for customers to browse. In a period of rapid growth in
the late 1990’s the company bought a large numbers of second-hand book
consignments, which resulted in them accumulating over 900,000 second-
hand books. Only 10% of these can be displayed in the retail store while
the rest had to be put in to storage.

Concurrent with the expansion in second-hand stock within the com-
pany was a growing use of the Internet by the company. Their initial web
site (www.kennys.ie) went on-line in 1994 and provided little more than a
brochure-ware presence to the company. However, as web site traffic grew
the company became increasingly aware that the web held the potential to
radically transform the business. The web was identified as a strategic tool
that could be used to better manage current export markets, enhance the
book-parcels service, explore emerging markets in a cost effective manner
and as a means of making the in storage stock visible and saleable.

Early experiences of the company with using the Internet were very
positive. One of the early benefits was the use of e-mail to gain efficien-
cies. Prior to using the Internet the company sent libraries in the U.S.A.
monthly lists of all new Irish publications and a list of some of the high
value second-hand books that were available for sale. Initially these lists
were typed, copied or printed, envelopes addressed, stamped, and the in-
formation inserted into them. By 1998 the paper-based process had been
replaced by email, which reduced communication costs and increased effi-
ciency benefits. The number of mailing lists has grown to over 50 with
over 5,000 registered customers. Kenny’s now supply in excess of 150
U.S. academic and research libraries and have clients in other countries in-
cluding the U.K., France, Germany, Australia, Russia and Japan.

The success in being able to cost effectively reach existing customers
via the Internet and in particular by using electronic book catalogues,
(word-processed or Pdf documents) distributed via e-mail provided an im-
petus to expand the company. In order to better service the export market
for second-hand books and to provide space to store the burgeoning stock
of second-hand books in an accessible manner a major business decision
was made in 1999 to build a new custom-built book warehouse and elec-
tronic cataloguing facility on the outskirts of Galway city.

The decision to setup the book warehouse was primarily based on the
success the company had achieved in selling books via the Internet and the
belief that this sales avenue possessed substantial growth potential. Infor-
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mation on the books available in the warehouse was only available via
electronic book catalogues. As such the warchouse was not open to the
public and existed as a pick-and-select location for books that existing cus-
tomers had opted to buy as a result of seeing them in the electronic cata-
logues that had been e-mailed to them. The sales being achieved via elec-
tronic catalogues continued to increase steadily, but the communication of
the catalogues was only reaching those who had subscribed to the com-
pany mailing lists. To expand the reach of the electronic catalogues
Kenny’s designed a second web site www.kennyscollections.com for their
Japanese clients so they could view all Kenny’s catalogues and prices.
This site provided a cost efficient and effective way for Asian clients to
view Kenny’s catalogues with emails arriving daily with orders from these
clients.

In a further effort to expand access to their stock of second-hand books
Kenny’s began to list their stock on second-hand book marketplaces,
which were appearing. The company realised that the marketplaces could
provide both extended geographic and customer reach. E-partnerships
were formed with Alibris, Abe, Amazon.com, Bibliodirect, Bibliology,
Tomfolio, Ilab-Lila and other marketplaces. These marketplaces act as an
intermediary, to facilitate booksellers to list and sell online and for buyers
to find and purchase books. They do not take title to any books; they sim-
ply facilitate the transaction between buyer and seller to make the transac-
tion as seamless and easy as possible. In Kenny’s web orders arrive daily
from customers worldwide through these e-marketplaces. By 2002 over
150 orders for books coming from these sites were being shipped each
week accounting for 25% of export sales.

By 2002, Kenny’s were enjoying considerable success on the Internet.
However, the technological infrastructure underlying the Internet presence
was quickly becoming inadequate and was resulting in a number of prob-
lems for the company.

The first issue was that the book marketplaces require that booksellers
such as Kenny’s who use their site have a high fulfilment rate — i.e. be able
to find and send with 24 hours of receiving the order 95-98% of the books
selected. As the number of books that Kenny’s were cataloguing increased
the ability to quickly and efficiently find a particular book in the ware-
house became problematic. To alleviate this problem an ERP system was
purchased and implemented in 2003 to enable each catalogued book to be
tracked and located.

A second problem was that cataloguing each book for sale was a slow
and expensive process. A more efficient cataloguing system was needed if
the company was going to catalogue the 900,000 remaining items in a rea-
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sonable timeframe. While the ERP system provided logistic and financial
functionality it did not possess the ability to catalogue books. Having built
up considerable experience of using technology the company sought out a
way that it could use the Internet to reduce it cataloguing costs while also
making it more efficient. It entered negotiations with the largest database
of bibliographical records in the world - the Online Computer Library Cen-
tre (OCLC). The OCLC is a not-for-profit organization, which provides
bibliographical records to public libraries. Kenny’s were the first commer-
cial organization to negotiate a deal with the OCLC for the supply of bib-
liographical records — which would be delivered electronically via the
Internet.

Once agreement with the OCLC had been reached software specifically
designed for cataloguing — a Library Management System was purchased
in 2003. This software supports the OCLC cataloguing standard and en-
ables bibliographical records to be purchased from OCLC and seamlessly
inserted into Kenny’s database which enables much more efficient cata-
loguing. Prior to the agreement with OCLC a cataloguer in Kenny’s had to
complete the entire bibliographical information for each book, which in-
cluded entering data in approximately 20 separate data fields. Now rather
than typing in all the bibliographic information for each of the book, they
simply submit certain information about the book to the OCLC database
and the OCLC returns, if they have it, a full bibliographic record.

The cataloguing of a book is central to the business model and is re-
flected in the fact that for accounting purposes un-catalogued item are
nominally valued at a cost price of €1. When the item comes back from
OCLC with its complete bibliographical record it is given a cost price on
the internal system of €4. The intent behind this cost price evaluation is
twofold, first to highlight the fact that the book is not a salable item until it
is catalogued and secondly to reflect the actual cost of cataloguing an indi-
vidual book.

A third problem the company faced was the incompatibility of the data
formats required by each of the book e-marketplaces. Due to these incom-
patibilities the daily additions and deletions that had occurred to Kenny’s
stock had to be individually uploaded manually to each e-marketplace. To
solve this problem Kenny’s started using the services of BookRouter.com.
What this service does is “automates the task of uploading database files to
various book indexing services. It is as fast and easy to send data to ten
services as it is to only one, once you’ve signed up with them. You send
your list once to BookRouter, which will then automatically configure it in
the format each indexing service requires. BookRouter offers convenience
and saves time. Indexing services may come and go, or change procedures,
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but you will never need to change yours -- BookRouter takes care of the
behind-the-scenes hassles” (www.bookrouter.com/routerFAQ.html )

Using bookrouter.com has enabled Kenny’s to fulfill one of their strate-
gic initiatives, which is to get their books listed on as many book market-
places as possible.

As a result of all of the changes made by the company the Internet has
become the main sales channel with approximately 75% of all books now
being sold are via the Internet. According to Conor Kenny, Managing Di-
rector these changes have dramatically impacted the business to the extent
that:

“We are not booksellers any more. We are information providers”.

Discussion

The advent of the Internet has dramatically changed the second-hand
books industry. In particular the advent of e-marketplaces such as
ABE.com provide an extensive database of second-hand books. ABE.com
operates both as a B2C and B2B site. Booksellers use it to procure books
for their own stock and a standard book-traders discount of 10% is given
on the retail price. Due to the convenience of such sites more and more
B2B book sales are happening through these marketplaces. A consequence
of this is that if a small bookshop is to survive and prosper it needs to be
able to cost effectively find ways of publishing it stock of books to such
sites.

For Kenny’s effectively distributing information about books to poten-
tial customers has long been a successful sales strategy. As illustrated by
Figure 13.1, the initial strategy was to leverage the capabilities of a com-
pany website. While providing another listing for second hand books
available at Kenny’s the site was limited by the number of active users.
Achieving multiple listings and attracting increased customers was
achieved by extending the business network to include e-partners. The
ability of the company to take advantage of the new developments offered
by e-business was the result of a cumulative learning experience with the
Internet. Over time the use of the Internet increased within the company
and the expertise gained enabled them to make strategic decisions with re-
spect to enhancing the internal IT infrastructure of the company by acquir-
ing an ERP and a library management system. At each stage in the devel-
opment of the IT infrastructure the cost escalated and soon the company
was making substantial investments in new technologies. While such in-
vestments are high they have provided the company with an infrastructure,
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which provides them with the capability to operate as a central node in the
emerging smart business network of second-hand books. In particular,
their alliance with OCLC provides them with a cost advantage in catalogu-
ing books. At the customer end their ability to send information electroni-
cally to bookrouter.com enables them to obtain extensive reach on the
Internet through multiple marketplaces in a timely and cost effective man-
ner.
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Fig 13.1  Evolving Value Chain

The advent of book e-marketplaces has greatly facilitated the complete
separation of the physical and the information value chains for the stock of
second-hand books. Figure 13.2 illustrates the increasing importance of the
virtual value chain for Kenny’s. The virtual value chain incorporates the e-
business system, the multiple information distribution channels and the
customer interface. By exploiting the virtual value chain the company has
achieved multiple virtual copies of the bibliographical record for the same
book and greatly increased the number of potential sales opportunities.
Indeed the bibliographical record has become a product in its own right
with such records being purchased by Kenny’s from OCLC. Kenny’s also
sell such bibliographical records in instances where the record does not ex-
ist on the OCLC database. When this occurs, Kenny’s catalogue the book
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to OCLC standards and send the record to OCLC, and receive payment on
a record-by-record basis.
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Fig 13.2  Virtual and Physical Value Chains

The decision to use the intermediary bookrouter.com has greatly facilitated
the virtual value chain by creating a seamless smart network for the trans-
fer of bibliographical records to multiple e-marketplaces. The cost effec-
tiveness of this technological solution provides a single access point
through which all data is routed and batch updated on a daily basis.

However, the move to a more sophisticated e-business network has pro-
duced one unanticipated consequence. While the use of bookrouter.com
facilitate a daily update, it is still in batch format and thus the individual e-
marketplaces do not immediately register the deletion of an item from
Kenny’s stock on the basis of a sale. As the sales orders have increased so
also have the incidents of “already sold’ problems as two or more custom-
ers attempt to purchase the same book before the network can be updated.
Further iterations of the network will require the movement to a smarter,
real-time update mechanism.
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Conclusions

The Internet has dramatically changed the second-hand book trade — in-
formation about a book in the form of a bibliographical record has become
more important as an Internet sales tool than the physical book. This
change has provided the possibility for companies providing specific ex-
pertise to be combined together through alliances to create a loosely cou-
pled smart network based on information exchange.

In this case study the company has created a smart business network by
combining components from separate virtual partners. The two main vir-
tual partners of note are OCLC, which is used for the cost effective elec-
tronic downloading of bibliographical records and bookrouter.com, which
is used as a single point for publishing their stock of second-hand books on
multiple internet sites specialising in the sale of such items. The ability of
the company to create such a smart virtual business network is predicated
on the fact that they have put in place an internal IT infrastructure, which
enables them to connect electronically relatively seamlessly to these virtual
partners. As such any company wishing to emulate this companies strategy
will first have to build equivalent internal systems and then negotiate the
virtual partnerships that Kenny’s have negotiated. While their competitors
are doing this Kenny’s — if past experience is anything to go by - will be
using the time to refine the virtual business network they have already cre-
ated — thus remaining ahead of the competition by continually innovating
at a business network level.
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The audience quickly agreed that the Kenny’s case is a fascinating exam-
ple of the industry changes taking place through the possibilities that e-
business offers, although some argued that the fundamental smartness of
the network may actually reside more in Bookrouter.com than Kenny’s it-
self, since Bookrouter.com is what enables the interoperability between
customers on one hand and the network players in the second-hand book
trade on the other hand. This turned into an interesting discussion of sev-
eral conceptual issues surrounding smart business networks and as the dis-
cussion challenged several preconceptions of various participants, the is-
sues are formulated as three tensions:

e Tension 1: short-term adaptation vs. long-term adaptability. A focus on
the end-customer may overemphasize adaptation to current customer
wishes at the expense of adaptability to future market changes, thus
jeopardizing the long-term viability of the network,

e Tension 2: effectiveness vs. efficiency. Within the same market, differ-
ent types of customers exist with different priorities. Some care mostly
about the effectiveness of the network, i.e. getting the product in the
first place and are relatively insensitive to delivery time and pricing is-
sues, i.e. the efficiency of the network, whereas other customers may
have a different tradeoff. A network focused on effectiveness will most
likely have different organizations involved and a different network
structure than a network focused on efficiency, yet a smart business
network needs to deliver on both counts, necessarily resulting in slack in
the network,

e Tension 3: organizational goals vs. network goals. Profit-maximization
behavior of individual organizations in the network may impede the co-
operation between organizations that is necessary to create value for the
end-customer at the network level and maximum value creation at the
network level may result in sub-optimal profits for individual organiza-
tions. Alignment of incentives, goals and expectations within the net-
work becomes a crucial issue here.
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Obviously, these tensions were not resolved within the time frame avail-
able, but highlighting them here will hopefully sensitize readers to them
and analyze how smart business network manage these tensions in prac-
tice.



14 Towards Smarter Supply and Demand
Chain Collaboration Practices Enabled
by RFID Technology

Katerina Pramatari', Georgios I. Doukidis', and Panos Kourouthanassis'

Collaboration in the Supply and Demand Chain

The advent of e-business has created several challenges and opportunities
in the supply chain environment. The Internet has made it easier to share
information among supply chain partners and the current trend is to try to
leverage the benefits obtained through information sharing (also called
visibility) across the supply chain to improve operational performance,
customer service, and solution development (Swaminathan and Tayur,
2003).

Since the early 1990s, there has been a growing understanding that sup-
ply chain management should be built around the integration of trading
partners (Barratt and Oliveira, 2001). Bowersox et al. (2000) state that
firms collaborate in the sense of “leveraging benefits to achieve common
goals”. Anthony (2000) suggests that supply chain collaboration occurs
when “two or more companies share the responsibility of exchanging
common planning, management, execution, and performance measurement
information”. He goes further suggesting that “collaborative relationships
transform how information is shared between companies and drive change
to the underlying business processes”. Research carried out by Andersen
Consulting, Stanford University, Northwestern University, and INSEAD,
as reported in Anderson and Lee (1999), recommends that industry partici-
pants “collaborate on planning and execution” of supply chain strategy to
achieve a “synchronised supply chain”.

Some scholars suggest using the term demand chain management
(DCM) instead of supply-chain management (SCM) (Vollmann et al.,
2000; Vollmann and Cordon, 1998). This puts emphasis on the needs of
the market and designing the chain to satisfy these needs, instead of start-
ing with the supplier/manufacturer and working forward. The main stimu-
lus behind this has been the shift in power away from the supplier towards
the customer (Soliman and Youssef, 2001).

' ELTRUN, Athens University of Economics & Business, Department of Man-
agement Science and Technology, www.eltrun.aueb.gr, k.pramatari@aueb.gr,
gjd@aueb.gr, pkour@aueb.gr
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In retailing, supply-chain collaboration has taken the form of practices
such as Continuous Replenishment Program (CRP), Vendor Managed In-
ventory (VMI) and Collaborative Planning, Forecasting and Replenish-
ment (CPFR). VMI is a technique developed in the mid 1980s, whereby
the manufacturer (supplier) has the sole responsibility for managing the
customer’s inventory policy, including the replenishment process, based
on the variation of stock level in the customer’s main warehouse or distri-
bution centre (Cooke, 1998; Frantz, 1999). VMI is probably the first trust-
based business link between suppliers and customers (Barratt and Oliveira,
2001). CRP moves one step ahead of VMI and reveals demand from the
retailers’ stores. The inventory policy is then based on the sales forecast,
built from historical demand data and no longer purely based on the varia-
tions of inventory levels at the customers’ main stock-holding facility
(Andraski 1994).

Collaborative Planning, Forecasting and Replenishment (CPFR) can be
seen as an evolution from VMI and CRP, addressing not only replenish-
ment but also joint demand forecasting and promotions planning, focusing
on promotions and special-line items. CPFR is based on extended informa-
tion sharing between retailer and supplier, including point-of-sales (POS)
data, forecasts and promotion plans. Pramatari et al. (2002) further suggest
a new form of CPFR, which they name Process of Collaborative Store Or-
dering (PCSO), addressing the daily store replenishment process. This
process is supported by special IT infrastructure (collaborative platform)
allowing the daily online sharing of store-level information (e.g. POS sales
data, store assortments, stock-level in the store, promotion activities, out-
of-shelf alerts, etc), the sales forecasting and order generation, the online
collaboration of the trading partners, and finally the order exchange and
order status tracking. Any user connects to this collaborative platform
through a secure Internet connection using a simple Web-browser inter-
face.

Based on these short descriptions, VMI and CRP are more about supply-
chain collaboration, whereas CPFR puts more emphasis on the demand
side. What makes the distinction in the evolution path followed by these
collaboration practices is the amount of information exchanged between
the trading partners and the process(es) enabled by this information shar-
ing. In this paper we discuss the next generation of supply and demand
chain collaboration practices empowered by the additional information that
becomes available when the technology of Radio Frequency Identification
(RFID) is used to identify product delivery units (e.g. pallets, cases) and/or
individual items.

In the following section we discuss the technology infrastructure that
has enabled collaborative practices up-to-now and what are the current
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trends in this area. We then discuss the technology of Radio Frequency
Identification and the processes that are enhanced by the new information
that becomes available in this “smarter” context. In the fourth section we
describe the underlying infrastructure required to support RFID-enabled
collaborative practices in the demand and supply side and conclude with
some closing remarks and future directions in this area.

Enabling Collaboration Between Trading Partners

Efficient information and data exchange is the most essential requirement
for implementing the collaborative practices referred to above. In the tradi-
tional ordering process, retailers provided manufacturers with only data on
quantities of goods required once a week (through ordering). VMI/CRP
and CPFR dramatically increase the total volume of information transmit-
ted between retailers and suppliers.

Table 14.1 summarises the evolution in information exchange from pure
ordering to CPFR and the underlying technology supporting the exchange
of information and collaboration between the trading partners.

As we move from VMI/CRP to more advanced forms of collaboration,
such as CPFR, and the amount of exchanged information increases, so do
the requirements towards the underlying technology infrastructure.

Electronic data interchange (EDI) (Doukidis et al., 1994) has been a key
enabling technology for efficient replenishment and supply chain coordi-
nation (Hill and Scudder, 2002). Without EDI, CRP wouldn’t have been
economically viable, as the amount of daily information processed and
transmitted in the channel is too large to handle manually. Information
technology is a necessary condition for the CRP innovation, thus serving
as an enabler of this new form of interorganisational relationships and joint
channel process redesign (Lee et al., 2003).

However, EDI is also expensive and too complicated compared to the
alternatives that have emerged lately for secure and reliable communica-
tion over the Internet and for information exchange in XML format (Ste-
fansson, 2002). Furthermore, EDI confines the exchanged information to
certain types, as defined by the respective standard EDI messages (e.g. In-
ventory Report (INVRPT) message supporting CRP) whereas new forms
of supply-chain collaboration require a lot more types of information to be
exchanged between the trading partners and these types may vary signifi-
cantly in different occasions.
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Table 14.1 Information exchanged and underlying technology

ordering to CPFR

Section 2: Execution of Smart Business Networks

Supply-Chain Collaboration Practice

from traditional

Traditional VMI/CRP CPFR PCSO:
ordering Daily,
process storelevel CPFR
Information Orders Orders Orders Orders
Exchanged Dispatch Suggestive Inventory reports  Store inventory
advices orders Aggregated POS  Daily POS data
Inventory report  data Store product
(including store Sales forecasts assortment
orders and ware-  Promotion plans  Store promotion
house shipments activities
in CRP) Dispatch advices
Collaborative Replenishment  Central CWH Replen- Store
Business Warehouse ishment Replenishment
Processes (CWH) Replen- Store
ishment Replenishment
Promotion
planning
Technology sup- Paper EDI (mainly) XML/ ASCII XML/ ASCII
porting informa- EDI EDI over files over files over
tion exchange EDI over Internet (lately) Internet Internet
Internet
Technology sup- Internal ERP Internal Collaborative Collaborative
porting systems application platform — retail platform — retail
collaboration (mainly) exchange exchange

Collaborative
platform — retail
exchange (lately)

In order to cope with this increasing need for extended information ex-
change, the retail sector has started moving away from EDI to new ways of
information exchange, mainly enabled by Internet-based communication
platforms and retail exchanges (Sparks and Wagner, 2003), also referred to
as electronic marketplaces (e-marketplaces). Such exchanges are charac-
terised by the retailers’ direct access to distributors and suppliers, enabling
businesses to interact via a neutral intermediary (the exchange) to conduct
either one-to-one or multiple transactions. Thus, suppliers gain access to
more buyers, and buyers can contact many suppliers. Such exchanges also
hold out the hope of a more efficient supply system, through better and
more rapid communications facilitating improvements in planning, de-
ployment of transport fleets, warehouse management and procurement
procedures (WWRE 2000). Pramatari et al. (2004) specifically discuss the
requirements of an Internet-based platform supporting information sharing
and collaboration with the objective to streamline the store replenishment
process.
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A recent investigation by Eng and Spickett-Jones (2002) reported that cur-
rent Internet exchanges are more suitable for commodity-based products
and services, and that key issues concerning collaborative planning, fore-
casting and replenishment have been impeded by short-term focus of
transaction-based activities in e-marketplaces. Furthermore, the Internet so
far has been confined to internal processes and not yet been used to exploit
opportunities beyond the traditional ownership of supply chains or in-
volved collaboration with external firms to reach new markets and syn-
chronise product planning and promotional activities (Eng and Spickett-
Jones, 2002). Retail exchanges are intuitively compelling, but it is still not
really clear how they are going to affect retail industry competitiveness
and their influence on the supply base (Sparks and Wagner, 2003).
However, the third-party operated e-marketplace is not the only option
for operating an Internet-based collaboration platform. Sparks and Wagner
(2003) report that suppliers are wary of further involvement in e-
marketplaces. Disillusioned by pricing and other concessions, they are still
waiting to see the promised volume and liquidity levels. On the other hand,
they see the emergence of private exchanges, namely invitation only net-
works that connect a single company to its customers, suppliers or both. A
few retailers e.g. Wal-Mart, have had the will and the finance to create pri-
ority supply chain information systems and the power to force suppliers to
adopt them.
Eng (2003) further identifies two main barriers to implementing strategic
collaborative supply chain processes:

1. Technical uncertainty on reliability of e-marketplaces in that migration
from EDI to an e-marketplace system requires technical support and in-
tegration of various supply chain activities in a company,

2. Sharing of strategic information with other participant organisations is
not a common practice. This hinders the extent of the types of collabora-
tive and strategic supply-chain management activities that can be carried
out in the e-marketplace.

These points raise several discussions as to what form will supply chain
collaboration take, especially when considering new types of information
exchanged and new forms of collaboration among supply chain partners,
such as those enabled by RFID, as will be discussed in the following sec-
tion.
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Enhancing Retail Business Practices Using RFID Technology

Radio-Frequency Identification Technology (RFID) falls under the um-
brella of Automatic Identification (Auto-ID) technologies along with tech-
nologies such as magnetic stripe, smart cards, voice data entry, touch
memory and so on (Agarwal, 2001). RFID technology has been exten-
sively used for a diversity of applications ranging from access control sys-
tems to airport baggage handling, livestock management systems, auto-
mated toll collection systems, theft-prevention systems, electronic payment
systems, and automated production systems (Agarwal, 2001; Smith et al.,
2003; Tierney, 2002; Wilson, 2001). Nevertheless, recent advances have
made possible the identification of consumer products using RFID.

Traditionally, the retail sector uses barcodes as the main identifier for
cases, pallets and products. Today, over 5 billion products are scanned
everyday in 141 countries. Whilst it is clear to retailers and manufacturers
that the barcode’s relevance and importance to the industry will remain for
years ahead, many in the industry are now looking to the business case of
RFID as the “next generation of barcode”.

The technology uses radio waves to automatically identify individual
items. In effect, RFID technology comprises of two main parts:

e The RF-tag consisting of a small, versatile, and cheap (predicted to
eventually cost less than five cents by 2006) microchip attached to an
antenna, which can be easily and invisibly embedded in most products
packaging, clothing or parts. Tags can be characterised as active, semi-
passive, and passive depending on whether they incorporate a power
source (battery) or draw power from the reader. Moreover, RF-tags can
either be read/write or read-only. Read/write tags are useful in some
specialised applications, but since they are more expensive than the
read-only ones, they are impractical for identifying low-value items,

o RF-Tag readers are able to scan tags when they reach their range. Read-
ers are usually connected to a computer, which in turn communicates
with a back-end information system (e.g. a warehouse management sys-
tem, a management information system, and so on). The antenna on the
tag enables the microchip to transmit the identification information to
the reader.

The prospects of RFID have attracted the attention of large retailers and
suppliers. Over the past few years, we have witnessed several initiatives in
the retail sector that have tried to field-test RFID in different application
areas; Metro has launched the “store-of-the-future’ initiative in Rheinberg,
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Germany, a converted traditional supermarket that uses RFID technology
as a means to enhance the shoppers’ experience during their visit to the re-
tail outlet (Wolfram et al., 2004). Moreover, Metro has installed RF-
Readers at their distribution centre at Essen (Wolfram et al., 2004). By at-
taching RF-tags in boxes and pallets and integrating the RFID infrastruc-
ture with its existing Warehouse Management System, Metro is able to ac-
curately and automatically monitor which products arrive and exit the
distribution centre, reducing significantly labour costs and receiving addi-
tional benefits such as automated proof-of-delivery.

MyGROCER, a European project in which Procter & Gamble and the
Greek supermarket chain ATLANTIC participated, also investigated the
potential of RFID to the downstream environment and in particular its ef-
fect to the traditional shopping experience (Kourouthanassis et al., 2002a).
This was supported through an intelligent shopping cart equipped with a
display device and an RFID sensor capable of scanning the contents of the
cart. Shoppers could use their loyalty card to log in the system and receive
the following facilitating services:

e continuous monitoring of the products that are currently in their shop-
ping cart along with their cumulative value,

e areminding list of products they wish to purchase during their shopping
visit,

e a list of all available promotions,

o fully personalised based on their shopping behaviour and past consump-
tion patterns,

e display of valuable information for each product (such as nutritional
value, recipes and so on) complementing or even extending the informa-
tion available on the product packaging,

¢ and advanced navigation capabilities (Kourouthanassis et al., 2002a).

Finally, Gillette investigated the potential of RFID in store management
focusing on the elimination of out-of-shelf conditions (Cantwell, 2003). In
particular, Gillette in collaboration with the MIT Auto-ID Centre and
Metro implemented a “smart-shelf” where RF-Readers were able to moni-
tor RF-tagged razor blades and initiate replenishment and theft alerts, and
proceed even to automatic re-ordering. The increased interest of the retail
sector in the RFID technology can also be depicted from Wal-Mart‘s deci-
sion to have its top 100 suppliers to begin shipping tagged pallets and
cases by January 2005 (Roberti, 2004).
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RFID can thus enhance core supply and demand chain management opera-
tions, ranging from the upstream to the downstream side. Figure 14.1 illus-
trates the different classes of RFID-enhanced applications.
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Fig 14.1 A taxonomy of different classes of RFID-enhanced applications

The prospective RFID-enhanced applications are classified across two
axes: The first axis spans across the value chain, from the upstream side
(referring to applications targeted to the supplier and intermediate distribu-
tion centres), down to the retail outlet, and finally, the end consumer. The
second axis refers to the perceived value of the individual application for
the interested stakeholder. This value derives from the nature of the appli-
cation and its perceived benefits; high value applications introduce totally
new means to operate a particular process resulting, in most cases, to in-
creased business effectiveness; low value applications simply automate or
provide an alternative means to conduct a particular operation.

Smith et al. (2003) characterise the integration of RFID technology to
supply chain management operations as “an internet for physical objects”,
implying that the new technology will introduce significant changes in the
way that companies conduct business. RFID does not simply embed new
hardware and software in the retail arena. On the contrary, it is a major
business undertaking focused to and driven by the retail sector. It is all
about delivering innovation through enhanced business processes. Differ-
ent forms of business collaborations will emerge mainly in order to benefit
from the rich information availability that will exist in the retail sector. The
following section discusses an approach that tries to integrate the existing
collaborative schemes that have been discussed in the beginning of this
paper with the underlying RFID infrastructure.
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Supporting RFID-enabled Collaboration

The previous section presented a brief overview of the capabilities and po-
tential application areas of RFID technology for the retail sector. Most of
these applications refer to internal information systems operating either in
the retailer or the supplier in order to streamline and automate internal
business processes. However, RFID solutions need be integrated with the
existing back-end infrastructures of retailers and suppliers and this requires
significant overhead, especially if we take into account that such infra-
structures have been developed incrementally over a rather long period of
time and thus their current architectures have been evolved rather than de-
signed. Still, this integration represents the initial phase for the retail sector
in order to benefit from the rich information provided by RFID. In this
phase, companies investing in RFID systems will reap the expected bene-
fits by creating proprietary systems owned and controlled solely by them.

The second phase will require the creation of the necessary infrastruc-
tures that support information sharing and collaboration among the retail
value chain. While the Internet has provided new means for retailers and
suppliers to collaborate and share information using dedicated platforms,
we argue that RFID will significantly enhance the depth and quality of the
information exchanged over such collaborative platforms, leading to
smarter forms of collaboration. Indeed, the capability to know on a real-
time basis the current stock level at the warehouse or the shelf will lead to
gradually eliminating out-of-stock and out-of-shelf situations. Similarly,
tracking a product along the supply chain on a real-time basis, even within
the retail outlet, will enable suppliers to effectively manage replenishment
and product recalls, have better forecasting accuracy and provide more tai-
lor-made promotional plans.

Table 14.2 gives an overview of the extended information that can be
exchanged among trading partners in the RFID context and the collabora-
tive processes than are empowered based on this information exchange.
We expect that, in this context, information exchange and collaboration
will be supported by an intermediate collaborative platform, either e-
marketplace or private retail exchange, driven by the high amount of in-
formation to be exchanged and sophistication of the collaborative proc-
esses.
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Table 14.2 Characteristics of RFID-enabled collaboration

RFID-enabled collaboration

Information Exchanged e Products shelf position
e QOut-of-shelf indication
e Accurate inventory information (including lot num-
bers, expiration dates, etc.)
e In-store shopping route
Order and place of product selection

Collaborative
Business Processes

Replenishment

Shelf management

Evaluation of promotion effectiveness
Promotion planning

Technology supporting information e XML/ ASCII files over Internet (expected)
exchange

Technology supporting collaboration

Collaborative platform — retail exchange (expected)

The new collaborative mediator will act as a hub that manages and inte-
grates the information generated from the various sources, process it, and
use it for offering value-added smart services to the entire business net-
work. Figure 14.2 provides an integrated map of the applications men-
tioned in the previous section to the revised smart business network.

The RFID technology can ultimately be embedded in our everyday-
lives. Fully aligned with the recent developments pertaining to “smart in-
formation appliances’ (Roussos, 2003; Roussos et al., 2003b), RFID read-
ers may be embedded in the last mile of the supply chain towards the con-
sumer: the consumer’s own household. In this scenario, the consumer can
be fully supported by a “ubiquitous commerce’ system, which is able to
continuously monitor the home inventory and generate “out-of-stock’
alerts when a product needs replenishment. Extending this scenario, the
shopper can receive in his/her mobile phone (or other wireless device) the
automatically generated alerts (accompanied with personalised promotion
messages) and proceed, should he/she desires, to replenishment orders.

Alternative scenarios pertaining to the deployment of RFID into our
everyday activities have been extensively discussed in (Roussos et al.,
2003a). Ultimately, RFID technology can generate “intelligent’ supply and
demand chains where the product instead of the end user triggers the busi-
ness process.
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Fig 142  RFID-enabled smart business networks

Conclusions

The previous discussion assumes that all the technical barriers regarding
the application of RFID have been overcome and that RF-tags have been
introduced on all or a big proportion of the consumer goods. However, this
assumption is still far from reality, as the technical barriers have not been
totally overcome yet, especially when considering great scale implementa-
tions, and standards are still evolving to support the wide adoption of
RFID technology across the industry.

And while research is progressing fast on the standards and technology
front, there is an ever increasing concern about consumer privacy relating
to the use of RF-tags on consumer goods, which has recently led compa-
nies like Benetton and Wal-Mart to temporarily shirk off RFID-at-
consumer-level pilots (McGinity, 2004). Analysts predict that while four
or five years will pass before consumers are directly affected by RFID,
privacy will be a major problem if it isn’t addressed up-front. These con-
cerns, in combination with the lower costs associated with introducing RF-
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tags on product cases and pallets instead of consumer units, currently lead
the industry to implementing warehouse applications at first round. Even-
tually, privacy concerns will be overcome, as has happened during the ini-
tial introduction of barcode technology several decades ago, allowing
companies to adopt advanced RFID applications and smarter collaboration
practices. This perspective opens up many new directions for research and
development in this area, both relating to technology but also to the many
different business aspects associated with it. The work presented in this
paper is a first attempt towards this direction.
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15 Building Networks In-Sync
Matthijs J.J. Wolters!, Peter H.M. Vervest?, and Eric van Heck?

Introduction

This paper discusses the smartness of networks in the Dutch building in-
dustry. A recent trend in this industry is the mass-customization of newly
built houses. Due to increased demand for customized houses and changed
governmental regulations, the Dutch housing industry tries to shift to more
customer participation. This brings many new problems and challenges for
the building organizations.

Recently, in the Dutch city of Almere an experimental project has been
carried out to explore these organizational and technical difficulties evolv-
ing from a mass-customization strategy. This project was called “Gewild
Wonen’, which may be translated as Sought-After Housing. The Gewild
Wonen project was analyzed to see which of the participating networks
were “the smartest’. That is, which of the networks outperformed the other
ones, in terms of degree of customization, financial measures and customer
satisfaction.

The starting hypothesis for this investigation was that networks that
were designed “in-sync’ would outsmart networks that were “out-of-sync’.
Whether a network is designed in-sync or not, depends on the degree of
modularity it uses in its design of the product, the business processes and
the business network itself. When these dimensions are all three equally
modular or equally integral (the opposite of modular), the network is la-
beled “in-sync’. On the other hand, when for example one dimension is
highly modular and the other two are integral, the network is labeled “out-
of-sync’.

In the project the in-sync hypothesis was confirmed. The houses de-
signed for Gewild Wonen were, in general, more modular than houses built
in regular housing projects. The building networks that also increased the
modularity of their production processes and the structure of the network
itself outsmarted the networks that did not do this. However, the more
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modular these dimensions are, the more difficult it becomes. In these cases
effective use of ICT is really needed to manage the increased complexity
of product, process and network design as well as the interaction and dia-
logue with the customer. It was also found that increasing the modularity
of all dimensions is only fruitful when the end-customers, the buyers of the
houses, are both willing and able to participate in the design.

Being Smart = Being In-sync

Whether a network is designed in-sync or not, depends on the degree of
modularity it uses in its design of the product, the business processes and
the business network itself. When these dimensions are all three highly
modular or highly integral (the opposite of modular), the network is la-
beled “in-sync’. On the other hand, when for example one dimension is
highly modular and the other two are integral, the network is labeled “out-
of-sync’. The hypothesis that in-sync-networks will outsmart networks
which are out-of-sync, when it comes to mass-customization, finds it ori-
gin in the work of Fine (1998). He claims that product and supply chain
architectures tend to be aligned along the integrality-modularity spectrum.
That is, integral products tend to be developed and built by integral proc-
esses and supply chains, whereas modular products tend to be designed
and built by modular processes and supply chains. They tend to be mutu-
ally reinforcing and conducive to each other. It is hypothesized by Fine
that a synchronous, concurrent design in these three dimensions leads to
better results and performance than a more asynchronous approach. The
synchronicity between processes and supply chains is also addressed by
Feitzinger & Lee (1997) who state that manufacturing processes should be
designed such that they, too, consist of independent modules that can be
moved or rearranged easily to support different distribution-network de-
signs.

For effective mass-customization modularity is suggested by many au-
thors as the key-factor. Therefore, we expect to find strong proof for the
in-sync hypothesis in networks that specialize in mass-customization. The
concept of modularity is further explained below.

Modularity

Several different perspectives and definitions of modularity (and its oppo-
site, integrality) exist. Although these perspectives and definitions mutu-
ally differ, a number of key characteristics and features of modularity in
general and modular systems in particular can be distinguished.



Building Networks In-Sync 213

Distinctiveness/autonomy of components,

Loose coupling between modules; tight coupling within modules,
Clarity of mapping between functions and components,

Standardization of interfaces,

Low levels of coordination (self-organization; coordination embedded
in the architecture).

The first issue is distinctiveness of components, originating from the work
of Weick (1976) on loosely coupled systems. We combined distinctiveness
with autonomy while Orton & Weick (1990) argue that responsiveness of
the system’s components is just an important feature of loose coupling and
we believe that autonomy is a very good indicator of this variable. Espe-
cially for processes and supply chains, autonomy is a better indicator than
distinctiveness. In the case of products, distinctiveness will be used.

The second feature is the loose coupling between modules whereas the
modules are tightly coupled within themselves. This feature builds forth
upon the previous feature, with the addition that the modules themselves
can be seen as black boxes, i.e. we do not need to know the inner structure
or functioning of the modules in order to be able to use the modules.

Third, a modular design is characterized by a clear mapping between the
components and their functions. Ulrich and Eppinger (1995) introduced
this feature and argued that a 1:1 mapping is most clear and typifies a
modular architecture while a more complex mapping, say n:m, denotes in-
tegrality. In the latter case many (n) functions are performed by many (m)
components; their exact allocation (an n:m mapping) is unclear however.

Such a clear mapping of functions and components is often combined
with standard and well defined interfaces between the modules. That is, the
way the modules interact or come together is predefined and clear (to all
module designers). Standardization of interfaces also enables the easy in-
terchange of modules that make use of the same interface. It further en-
ables easy separation and recombination of the modules. In the case of
process and supply chain modularity, these interfaces could refer to con-
tracts, transaction protocols, operating procedures and input/output agree-
ments.

Finally, modular architectures exhibit low levels of coordination, thus
enabling self-organizing of the modules. Coordination is, in other words,
embedded within the architecture. In this respect, coordination of product
modules may be somewhat ill-defined. What exactly is meant by coordi-
nating product modules? In product development literature this often refers
to the process of developing a new product, i.e. the process of specifying
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design rules, initial design, fabrication, prototype testing, final design etc.
(Baldwin & Clark 2000). In management literature, Sanchez (1999), Schil-
ling (2000), Worren et al. (2000) and O’Grady (2000), focus on the end-
result of this process: the product offered to the customer. Coordination in
this respect simply refers to "managing dependencies", as defined by
Crowston (1997). Combining these features into one single definition leads
to:

A system is modular when it consists of distinct (autonomous) components,
which are loosely coupled with each other, with a clear relationship be-
tween each component and its function(s) and well-defined, standardized
interfaces connecting the components, which require low levels of coordi-
nation.

With this definition we are able to determine the degree of modularity of
different levels (or dimensions) of a “business system’, i.e. products, proc-
esses or networks.

The in-sync hypothesis is moderated by two other variables. The first is
Customer’s Disposition to Participate, the second Information Technology.
Both variables are explained below.

Customer’s Disposition to Participate

The essence of (mass-)customization is that customers should be allowed
to customize their products or even more, be involved in the design of the
production processes and supply chains. The degree of customization or
personalization should be as high as possible (or necessary), without the
loss of efficiency and effectiveness. As an organization, one should how-
ever wonder whether their customers actually care about this type of ser-
vice (Hart 1996). Do they want to spend time on choosing between all the
different options offered and are they sophisticated enough to make these
decisions at all? If customers do not care about variety and do not want to
participate in the design process, chances are high that mass-customization
is not the right strategic choice for an organization.

Huffman & Kahn (1998) also note the limitations of unlimited variety
by arguing that the optimal amount of variety to be offered depends on the
competition and customer values in a particular industry. The mere consid-
eration of the question how much variety to offer suggests that there may
be such a point where there is oo much variety. Large assortments can be
perceived as negative by consumers, if instead of offering possibilities and
choice, they seem monumental and frustrating. Although consumers
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nowadays have become much more autonomous and individualistic, a re-
cent study by Schwartz (2000), published in the American Psychologist,
shows that there is another side to this. Schwartz claims that our contem-
porary culture has gone too far in stressing freedom and autonomy. Con-
sumers are given too much freedom of choice, which makes them unhappy
and depressed. Experiments show that if people only need to choose from
a few alternatives, they are more satisfied with their choice. For most peo-
ple in the world, Schwartz argues, individual choice is neither expected nor
desired.

Furthermore, if it is difficult for a customer to choose appropriate com-
ponents, or to assemble those components into the product configuration,
then a non-modular product may offer additional functionality by eliminat-
ing the selection and assembly responsibilities of the customer. In order for
a customer to choose components of a modular system, the customer must
be able and willing to distinguish among the performance, quality and
value attributes of different components (Schilling 2000). This frequently
means that a customer must have understanding of how the components
function individually as well as how they work together and interact.
When products are very complex this may be more difficult for customers.

Hart (1996) calls this customization sensitivity, Larsson & Bowen
(1989) denote this as the customer’s disposition to participate in the de-
sign. We will use the latter definition.

Technological Feasibility: Use of ICT

Applying modularity is often a complicated and complex task. Developing
the individual modules and assembling them requires knowledge and in-
formation about the individual modules and the way they interact with
other modules. Baldwin & Clark (2000) stress that modular systems are
much more difficult to design than comparable interconnected or integral
systems. An organization must be technologically capable to manage this
increased (informational) complexity. If not, using modularity will not lead
to the desired effects, such as innovation and customization, but instead
will increase costs or decrease quality of the product or process. A less
modular design is in this case preferable.



216  Section 2: Execution of Smart Business Networks

Customer’s

disposition to TeCPmC_)lc_)gical
participate Feasibility
\‘ Modular /
/—. Product ‘\.

Modular
Process

Modular
Network

Business
Performance

Fig 15.1 The in-sync hypothesis

In traditional business models mass-customization, even in combination
with modularity, is always more expensive or less profitable than fewer
customization with integral designs. The advent of information technol-
ogy has made it much more cost-effective to address individual customers’
needs. It is hypothesized that only by using ICT in an efficient manner can
one remove the cost-flexibility paradox. ICT can be used to link the differ-
ent modules (being either product, process or network modules), coordi-
nate their development and execution or automate the modules themselves
(Pine 1993). One could think of the use of multi-media systems to enable
clients to build their car in the showroom and for forwarding the order for
the car to the distribution centers. Information technology and extensive
databases allow the marketer to understand how likely a consumer is to
buy in a new category, given his or her current purchases from the firm.
Implementation of intelligent datasystems, such as point-of-sale datasys-
tems and customer information systems are other options (van Hoek &
Weken 1998). Furthermore, Nadler et al. (1992) point out that the creation
of effective architecture hinges on the use of structural materials capable of
implementing the architecture and stress ICT’s power in creating future
organizational architecture.

The in-sync hypothesis, together with the two moderated variables, is illus-
trated in Figure 15.1.
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The “Gewild Wonen’ Project

To explore the organizational and technical difficulties belonging to more
mass-customization in the housing industry, the city of Almere, a 25-year-
old town in one of the Dutch polders, decided to initiate an experimental
project in early 1999: Gewild Wonen. The Gewild Wonen project origi-
nates from the ideas of Carel Weeber, a professor in architecture and a
well-known architect in the Netherlands (Weeber 1998). In 1997 he intro-
duced the concept of “Het Wilde Wonen’ (in English: Building Wildly or
Spontaneous Housing). Het Wilde Wonen disputes the governmental influ-
ence on and interference with the architecture and urban design in the
Netherlands. It resists the rigid way of urban planning, the uniformity and
the lack of variation within the housing industry. Houses should be built in
lower densities, avoiding the compact housing areas dictated by the gov-
ernment. Weeber argues for more informal types of living, where no cen-
tral direction or control is present. The customer should get freedom in
choosing the shape, the building method and the exterior of the house.
Building companies need to reorganize their processes to be ready for
more customer-oriented development and building, according to Weeber.

The city of Almere decided to initiate an exposition around the theme of
Het Wilde Wonen. However, the “wildness’ of the project could not be as
large as Weeber originally had in mind. Almere felt the market (both the
customer as well as the supplier side) was not ready for this. It was decided
to invite a number of professional property developers to come up with ar-
chitectural designs, based on the theme. Therefore, because there is still no
direct interference of the buyer with the architect and builder, the project
was renamed into Gewild Wonen®. The project in its entirety had to display
the image of housing in the 21st century according to the initiators. The
objective was to design and build houses with such a variety that on the
one hand no house would look the same, while on the other hand the ad-
vantages of project-wise (mass-produced) building were preserved.

The initiative of the project was taken in early 1999. Almere invited 11
property developers to participate in the projects. Later on, three public
housing corporations were invited to participate as well, just as Carel
Weeber himself. Each property developer was asked to invite two archi-
tects, which they could select from a list offered by the city of Almere or
search for themselves, to come up with a house design. Subsequently, the
city of Almere chose, based on a number of criteria, one of the two designs
of each of the property developers.

3 The transition from Wild to Gewild is, in Dutch, both in meaning as linguistic a
nice find.
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The initiators of the project came up with only a minimum set of rules. The
exact position of the house on the plot should be free to choose for the
buyers, as long as the privacy of the adjoining dwellings was not ham-
pered. The appearance of the houses was bounded by only a minimum of
rules. Only the building height was limited to three floors. Flat roofs or
topped roofs, both were allowed. Furthermore, the shape of the roof was
free, as well as its slope and its direction. Complete freedom also existed
with respect to the materials and the colours. The houses could be built as
detached houses, semi-detached or three in a row at most. Most houses
were low-rise houses, complemented with five urban villas along the cen-
tral canal. Four of these villas were built with seven floors (plus a pent-
house). The fifth urban villa could be built higher than the other ones, be-
cause of its different position in the neighbourhood, on a crossroad
between two canals.

The project was located in a part of Almere-Buiten, the Eilandenbuurt
(Island neighbourhood). The total number of houses to be built was ap-
proximately 600. The area in which the exposition took place consisted of
a dry and a wet part. The wet part has been developed as a series of is-
lands. The dry part consisted of one large island surrounded by canals.

Research Protocol

A three-step approach has been followed in the Gewild Wonen case study.
In the preparation phase of the project, semi-structured interviews with the
stakeholders (architects, property developers, builders, public housing cor-
porations, estate agents, employees of the city of Almere etc.) were held to
gain more background knowledge about the project and the viewpoints and
experiences of the participants. The content of each of the questionnaires
was appropriated for the participant being interviewed, either focusing on
the design phase or focusing on (the preparation of) the execution phase.
Questions about the design phase were mainly posed to the architects and
property developers. Questions about the execution phase were posed to
the builders and again, the developers.

After most of the stakeholders were interviewed once, we were able to
come up with a global impression of all projects, the problems they were
facing and the solutions they had found. At the end of the sales period, the
stakeholders were approached once again and they were asked to fill in a
more structured survey. This enabled us to further validate our initial con-
clusions and to confront the stakeholders with each other’s remarks. After
the sales process an investigation was held among the buyers of the houses
to assess their perceptions and experiences in the project. The opinions of



Building Networks In-Sync 219

the customers, together with financial data, were used to obtain a measure
of the success of the individual sub-projects within Gewild Wonen.

Building Networks In-sync?

In general, the houses designed in Gewild Wonen were more modular than
houses built in regular housing projects, although the difference was not
that big in a significant number of sub-projects. Regular houses in the
Netherlands are most often integral designs, without much possibility for
switching and/or separation of the modules. Most of the Gewild Wonen
houses did possess this feature: they needed to be expandable or change-
able in the future and customers were able to select from a (sometimes
small) catalogue of modules in order to design their own house. Most of
the architects decided to introduce modularity on the level of the exterior,
that is the most rigid level of house design, which determines the size and
shape of the house. Flexible house systems were designed instead of more
integral fixed hulls and floor plans, where the customers could only decide
about the accessories of the house. The architects did not go as far as de-
signing already predetermined — and prefabricated — bedroom — or living
room-modules*. The mapping between function and modules therefore was
certainly not 1:1. Neither was the standardization of interfaces — the
scheme by which the modules are connected. The building industry has not
developed such standardization yet. As a consequence, the architects had
to design every specific interface in detail.

Most of the Gewild Wonen houses were designed as follows: a core
module containing all necessary facilities, such as entrance, staircase, stor-
age rooms and the “wet cells’ (bathroom, toilet, pipes etc.), which could be
further extended by the customer with other modules, selected from some
sort of catalogue. Still however, the customer was limited in two ways: he
could not choose anything that was not in the catalogue and he could not
decide about the design of the core. Even when the fixed core was omitted,
the customers were limited in choosing only from a fixed catalogue of op-
tions. The granularity of the product modules was thus quite low.

Although the degree of product modularity was only a little higher than
“normal"”, manufacturing processes still became more modular as well.
That is, builders needed to use production techniques that actually allowed

4 In the USA many “modular homes” are built. They consist of three-dimensional, volume-
enclosing units that are shipped as complete components from a factory and assembled on
site. Essentially, a modular unit is thought of as a “box”, with all the internal or external
features and finished completed in the factory, and only the connection to adjoining units
and the hook-up of services are completed on site.
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for building of these more modular homes. This meant that the more inte-
gral techniques, such as concrete building, were replaced by more flexible
techniques such as wood frame building, assembly building or the so-
called “Open-Building” method (Habraken, 1961). By using the “Open
Building” method it is possible to produce different houses, while using
the same hull. The hull is fixed, while the infill (inner walls, pipes and in-
stallations) can be done in different ways. The idea behind the method is
that a hull should last for at least 50 years, while the layout of a house can
change many times within this period. This way of designing and building
houses not only means that within a fixed hull, mutual different layouts
can be made, which are easily replaceable. It also means that the variable
building elements need to be manufactured and assembled, such that this
easy replacement is indeed possible. All of these techniques allow for late
changes in design, while also making use of many prefabricated elements.

The way the stakeholders in most of the fifteen sub-projects cooperated
with each other really did not differ much from ordinary practice. Partly,
this could have been caused by the new and experimental character of the
project, raising many unexpected problems that needed to be solved first.
Another explanation however, is the following, related to the synchronicity
of the three business dimensions. What we saw most of the times in the
sub-projects was that whenever both product and process modularity were
low, the building network did not require many changes compared to nor-
mal. This was in many cases a successful strategy, at least when the cus-
tomer’s disposition to participate was also low. The participants in these
projects relied on well-proven organizational structures and efficient and
relatively low-cost building methods. We may say that such a conservative
strategy proved its worth, even in such an innovative and ambitious pro-
jects like Gewild Wonen.

A few sub-projects demonstrated a high degree of modularity in prod-
uct, process and network design. It turned out that such a design is more
difficult to accomplish for building companies than one that has low
modularity in the three dimensions. In these cases, ICT is really needed,
customers require support and guidance and the entire network must be
ready for this. Koopmans, the organization that developed one of these
projects, made use of ICT to support their customers and was really look-
ing for multiple suppliers for their key components and use these suppli-
ers’ creativity and knowledge wherever they could. They worked with sev-
eral sub-contractors. At the start of the project, as many agreements as
possible were made, also about prices. They tried to use the creativity and
knowledge of these external parties as much as possible. In return, they al-
lowed them to produce certain modules. However, they did not want them
to produce exclusive modules. If they would outsource the production to
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one single party, then the competition would disappear and they would
limit themselves too much. This is a typical example of using multiple
suppliers for key components. No fixed, long-term agreements are made
with one particular supplier. For each (set of) module(s) and each new pro-
ject, one starts looking in the market for suitable sub-contractors and sup-
pliers. The coupling between the network modules is loose, and more dis-
tinct parties can be identified. The property developer needs standardized
contracts to enable this switching between suppliers, to shorten the process
of price setting and making agreements as much as possible. All of these
features are synonymous with a more modular design of the building net-
work. They managed to make their project profitable and make their cus-
tomers, with a high disposition to participate, satisfied.

Summarizing, in the majority of the projects we were able to validate
the in-sync hypothesis. Either because successful projects designed the
three dimensions in-sync (like described above), or less-successful projects
were out-of-sync. For instance, there were projects that had to deal with a
relatively low disposition of the customer to participate and solved this
with a highly modular product design and a highly modular building
method. This was overdone and unnecessary: the projects were loss-
making. On the other hand, projects with a high customer’s disposition to
participate and a highly modular product design, failed to design their
processes and network accordingly. To keep these type of houses afford-
able and feasible for the customer, one surely needs modularly designed
network, which make it possible to configure a cut-to-fit process design for
each individual house. In this case, if the property developer wants to sup-
port the customer in keeping the costs low, he needs to have access to a
very modular network of actors. For each individual customer he needs to
be able to set up a temporary, loosely coupled network of organizations,
willing to participate in the design of this house. The difficulties in setting
up such a structure were often underestimated.

Conclusions

In the Gewild Wonen project the in-sync hypothesis was generally con-
firmed. In the building industry a strong linkage exists between the design
of the product and the design of the production processes and the accom-
panying network of participating organizations. The dimensions are
closely related to each other. The houses designed in the Gewild Wonen
project were, in general, more modular than houses built in regular housing
projects. The building networks that also increased the modularity of their
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production processes and the structure of the network itself outsmarted the
networks that did not do this, in terms of customer satisfaction and profit.

However, the more modular these dimensions are, the more difficult it
becomes. In these cases, effective use of ICT is really needed to manage
the increased complexity of product, process and network design as well as
the interaction and dialogue with the customer. In addition, it was found
that increasing the modularity of all dimensions is only fruitful when the
end-customers, the buyers of the houses, are both willing and able to par-
ticipate in the design. When the so-called customer’s disposition to partici-
pate is low, it is not “smart” to increase the modularity. An integral design
of all three dimensions is then the smartest thing to do.
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16 “Off the Shelf” Smart Business
Networks

Peter C. Muller' and Gerrit Schipper’

Introduction

Business process outsourcing firms are often self proclaimed “partners”.
Telling your customer that you are not a mere supplier but a “partner in
business” not only conveys the feeling that your futures are bounded but
also that your mutual interests are aligned. Outsourcing business processes
indeed guarantees a long-lasting relationship, for better and for worse. Al-
though the supplier dependency is essentially of a contractual nature,
changing suppliers is costly and impractical. At the same time, insourcing
the activities after the contract period is often impossible, due to the fact
that the necessary skills and knowledge have eroded (Alexander and
Young, 1996; Aubert et al., 1998).

In essence, supplier dependency and loosing control over quality, timing
and service is inherent to outsourcing and should be considered to be part
of the game (Quélin and Duhamel, 2003). Moreover, why worry if the out-
sourcing deal produces the desired results: lower operational costs, focus
on core activities and/ or flexibility. In stable business environments this
could and should be true, although practice often proves to be cumbersome
leading to dismal tales of hidden costs (Alexander and Young, 1996; Au-
bert et al., 1998; Barthélemy, 2001; Earl 1996; Lacity and Hirshheim,
1993) and non-performing suppliers (Aubert et al., 1998; Earl 1996).

However, in dynamic business environments traditional outsourcing is
based on the false premise that the outsourcer’s and outsourcee’s interests
are aligned. Apart from low costs, the outsourcer needs flexibility and re-
sponsiveness while the outsourcee strives for stability. The later is quite
understandable, given the fact that it usually takes a huge upfront invest-
ment to acquire a deal and to implement it. Once the operation has been
stabilized it is in the interest of the outsourcee to constantly refine the op-
eration and make use of the learning curve. The outsourcer however does
usually not benefit from these efficiency gains produced by the outsourcee.
Ultimately, the outsourcer risks to get the worst of both worlds: an inflexi-
ble and relatively expensive service.

I ABZ Nederland BV, P.O. Box 124, 3700 AC Zeist, The Netherlands,
pmuller@abz.nl, gschipper@abz.nl
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Obviously, outsourcing a business process turns it into a “black box™ over
which the outsourcer has little control. According to the philosophy of
smart business networks, the solution lies in opening the black box by
breaking it up in modular pieces and outsourcing the pieces to different
suppliers. This approach results in a loosely coupled “chain” of suppliers
which is inherently more flexible than the tightly coupled solution of a
single outsourcing partner. Moreover, by making the suppliers in the sup-
ply chain exchangeable, expensive suppliers can easily be weeded out in
favor of less expensive suppliers. The disadvantages of traditional out-
sourcing have been tackled effectively. Or haven’t they?

Managing a network of suppliers requires different control measures
than managing a single supplier. Due to the inherent complexity of net-
works the difficulties and associated costs of coordinating the network
may offset the advantages in terms of costs and flexibility. This paper will
discuss the requirements for effectively controlling business networks and
indicate how business service providers may help companies with stan-
dardized solutions for setting up and managing business networks.

Smart Business Networks and Control

Managing a supplier can be seen as a form of control. The systems theory
of control defines control as “any form of directed influence” (Kramer,
1978, in Kramer and De Smit, 1982; De Leeuw, 1982). In its most simple
form, a control situation is represented by a controlling system, a target
system, and an environment. The controlling system exerts goal directed
influence over a target system, while the environment affects both part-
systems (see Figure 16.1). The control situation central to this paper is that
of a company controlling its suppliers. The question is whether and how
companies can effectively control their suppliers in such a way that they
provide low cost, high quality services while retaining flexibility concern-
ing market needs and the ensuing operational processes. The effectiveness
of control constitutes a central issue in the systems theory of control. In
order for control to be effective, there needs to be a balance between the
amount of control required by the target system (control need) and the
amount of control delivered by the controlling system (controlling capac-
ity; Van Kesteren, 1996; De Leeuw, 1982). The amount of control deliv-
ered by the controlling system depends on its “controlling capability” and
its “controlling effort” (see Figure 16.2). These aspects are well under-
stood from a procurement management perspective. Outsourcing activities
to external suppliers often solves problems and creates new ones. The ef-
fort required by a company to manage its so called outsourcing “partners”
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is often substantial. At the same time the capability to manage suppliers is
fairly restricted. In theory, instruments like a service level agreement
(SLA) should enable companies to exert control, while in practice such le-
gal instruments are often mere “paper tigers”.

Environment

Controlling

system

Fig 16.1  Control Situation

The issue is how to increase the “controlling capability” of companies us-
ing the concept of smart business networks. The “controlling capability” is
determined by a number of attributes that the controlling system should
possess in order to achieve effective control. These requirements for effec-
tive control are outlined in Table 16.1 (De Leeuw, 1982).

The requirements for effective control bear relevance for controlling
suppliers. The current state of procurement management theory and prac-
tice makes it abundantly clear that one or more of the requirements is often
missing. The goal for the supplier is often specified as part of the negotiat-
ing and contracting process. However, this goal is usually not updated dur-
ing the contract period. Contracts usually incorporate escalation routines,
but offer little insight in the internal workings of the supplier and hence
provide little certainty with respect of the outcome of escalations. Informa-
tion is scarce, usually ambiguous and certainly not real time. Service level
reports are a small measure of what is really needed. The measures at the
disposal of the outsourcer are usually limited to angry letters from the
CEO and threats of turning to another supplier.
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Table 16.1 Requirements for effective control

Requirement Description

Goal The controlling system should specify a goal for the target system, which
serves as a guideline when control is exerted. The goals may or may not be
constant in time or stated explicitly. The minimum requirement is a mecha-
nism for evaluating the effect of the control measures taken by the controlling
system. Without such a mechanism the influence cannot possibly be directed.

Information The controlling system should have information about the current state of the
target system and the influence of the environment. Together with the control
measures these determine the future state of the target system. Without this in-
formation it is impossible to choose the right control measures.

Information The controlling system should possess the information-processing capacity to

processing turn the incoming information (about the environment and the target system)

capacity into effective control measures (using the model and taking the goal into ac-
count).

Model The controlling system should have a model to predict the (possible) effect of

control measures, or should at least have a good understanding of the target
system. Without such a model the choice for certain control measures cannot
possibly be directed.

Measures The controlling system should have enough control measures at its disposal. In
this respect “enough” means that the variety in control measures should equal
the variety in possible disturbances. This is called the Law of the Requisite
Variety (Ashby 1956).

Controlling

effort
Controlling Controlling
system capacity -~  Controlling
capability
- C trollabilit
Target Control NN RNMNY
system need B
& Controlling
complexity

Fig 16.2  Controlling capacity and control need

The next paragraph will show how smart business networks may provide a
solution. The associated principles will be illustrated using the case of
claims management in the Dutch insurance market.
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Networked Claims Management

The Dutch automotive insurance market represents a total premium in-
come of € 4,2 billion (CVS and CBS, 2003). With 135 car insurers (op cit.)
it is traditionally a highly competitive market characterized by ultra low
margins. The case study will show how Dutch car insurers have dramati-
cally reduced cost by means of networked claims management.

Twenty years ago, insurance companies and body repair shops did not
share the same value chain. Body repair shops supplied their services di-
rectly to consumers. When confronted with a car damage, consumers
turned to a body repair shop, had their car fixed and presented the bill to
the insurance company. This way of working was problematic for two rea-
sons. Firstly, a standardized way of determining the repair costs was lack-
ing, which often lead to negotiation between insurance companies (repre-
sented by claims adjusters) and body repair shops. Secondly, the
communication between insurance company, body repair shop and claims
adjuster took place by mail, fax and telephone and was very inefficient.
The overall result was: soaring claims costs and severe losses.

In 1981 automotive insurers sought a solution to the first problem by
implementing the Audatex calculation standard as an objective instrument
to determine the costs of repairs. ABZ was founded in order to maintain
the calculation standard and to provide the IT support for making the cal-
culations. Implementing the Audatex model prompted the birth of a new
way of working. ABZ developed a claims hub allowing insurance compa-
nies, body repair shops and claims adjusters to electronically exchange
data regarding claims (see Figure 16.3).

Nowadays, about 80% of all claims is calculated using the Audatex
model. The resulting claims information is stored in a central database,
which is used to generate valuable management information. Both insur-
ance companies (the outsourcers) and body repair (the outsourcees) use
this management information to benchmark their own operation and that of
their suppliers. Apart from that about 80% of all claims is processed elec-
tronically. About 90% of all insurance companies, 90% of all body shops
and 100% of all claims adjusters are linked to the insurance hub and gen-
erate more than 4,5 million claims related transactions.
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Pre-hub situation: supply chain chaos

Salvage/ towing companies

Parts suppliers Agents
Claims adjuster e Insurance companies
Rental companies Dealer

Body repair shops

Hub situation: integrated and electronic communication
Salvage/ towing companies

Parts suppliers Agents

Claims adjuster Insurance companies

Rental companies Dealer

Body repair shops

Fig 16.3  ABZ Claims Hub

Obviously, electronic claims processing has generated enormous effi-
ciency gains for all parties involved. Ernst & Young has estimated that the
claims hub saves the insurance branch and their business partners about
250 million Euro each year (Ernst & Young, 1999). So, the savings are
there, largely due to the existence of an infrastructure that enables elec-
tronic exchange of information. The question is to what extent insurance
companies have become networked in an organizational sense. Do they
have become more agile; switching between suppliers and changing their
processes at will? The next paragraph will show how some insurance com-

panies have even gone further in creating networks that are truly smart.
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Smart Networks and Supply Chain Coordinators

Building on the existing central infrastructure in the insurance branch and
the connectivity it offers, some insurance companies have gone further in
their quest for control over their business partners. More specifically, some
constellations of insurance companies have created supply chain coordina-
tors. At present the most prominent supply chain coordinator is Schadega-
rant, a collaboration of 17 intermediary insurance companies.

Schadegarant has been founded with the objective of further reducing
claims losses. Schadegarant’s approach has been to create a network of
Schadegarant body repair shops with whom it has made comprehensive
and stringent agreements concerning hourly wages, repair methods and
procedures. The unwritten win-win in this scenario is that the insurance
companies benefit from advantageous commercial terms and conditions
while the body repair shops receive a certain guaranteed workload. Both
parties profit from the efficiency gains brought about by an integrated way
of working.

There are two important prerequisites for Schadegarant’s success as a
supply chain coordinator. Firstly, Schadegarant coordinates a substantial
volume in the Dutch market. The combined premium income of the insur-
ance companies behind Schadegarant is about 60%. Moreover, these insur-
ance companies have decided that cooperation in the field of claims man-
agement will allow them to compete better where it really matters:
marketing and sales. Secondly, Schadegarant has been able to get control
over the claims intake process, allowing them to direct damaged vehicles
to selected body repair shops. Controlling the claims intake process has
been made possible by stimulating agents to register new claims in a cen-
tral system specifically developed for Schadegarant and serviced by ABZ.

The claims process developed by Schadegarant roughly consists of six
steps (see Figure 16.4). Firstly, the agent registers a new claim after being
contacted by a customer. Secondly, the Schadegarant system automatically
verifies whether the claim is covered by an insurance policy. Thirdly, the
agent selects a body repair shop that is part of the network. Fourthly, the
body repair shop calculates the damage using the Audatex model and
sends the calculation including digital pictures of the damage to Schadega-
rant. Fifthly, the Schadegarant system automatically assess the calculation
based on business rules. These business rules have been derived from his-
torical data concerning the average costs of comparable damages with
similar types of vehicles. In step six, the Schadegarant system sends the
claim to the insurance company advising the insurance company to either
pay the claim directly, to assess the damage using the digital pictures or to
send a claims adjuster.
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Fig 16.4 Schadegarant process

The partnership between insurance companies and body repair shops is
based on trust. Body repair shops in the Schadegarant network (with an A
or B status) are for example allowed to start repairing the vehicle before
the damage has been assessed and has been approved by the insurance
company. In the end this reduces the throughput time of repairs and saves
the costs of rental cars, file handling and so on. “Trust”, however is com-
bined with a system of checks and balances. An important instrument is
the database with historical Audatex calculations. Among other things,
Schadegarant uses this database to benchmark its suppliers. Furthermore,
Schadegarant audits their body shops once a year. Non conformance with
Schadegarant procedures and bad performance in terms of repair costs may
lead to a lower classification of the repair shop (and hence less favorable
terms of operation) or even exclusion from the Schadegarant network.

The network Schadegarant has created is smart in the sense that it offers
real control over the suppliers in the network. Looking at the requirements
for effective control it becomes clear how Schadegarant has achieved this
(see Table 16.2).
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Table 16.2 Schadegarant implementation of requirements for effective control

Requirement Description

Goal Schadegarant has clear guidelines concerning the quality of repair (e.g. use of
new and original part, use of certain repair methods), throughput time of re-
pairs and the way the damage is calculated.

Information Schadegarant makes extensive use of management information to benchmark
the quality, cost and throughput time of repairs made by body repair shops
within the network. Moreover Schadegarant is able to benchmark the average
cost of repair between Schadegarant and non-Schadegarant repair shops.

Information Schadegarant uses an expert system to automatically assess quotations from
processing body repair shops. Its cheap, fast and reliable.

capacity

Model Schadegarant has a clear understanding of the entire claims management proc-

ess and the activities performed therein by body repair shops.

Measures Schadegarant has the ability to downgrade repair shops or to exclude them
form the network.

Clearly, Schadegarant has attained a position where it can control its sup-
pliers and if need be, exchange them for others. However, exchanging
suppliers overnight requires a “quick connect” (Sanchez 1995, 1996) of
new suppliers to the Schadegarant process. Moreover, also the Schade-
garant process is subject to changing market requirements. The ease and
flexibility with which Schadegarant is able to change its processes in re-
sponse to new market needs is subject to the flexibility of its business ser-
vice provider. The next paragraph will outline how ABZ enables a “quick
connect” and how ABZ continues to support Schadegarant’s changing
processes using the concept of business modularity.

Community Resource Planning and Business Modularity

As previously shown, Schadegarant governs the relations between insur-
ance companies, agents, body repair shops, and claims adjusters at a proc-
ess level. ABZ in turn supports these processes at a technological level.
Contrary to Schadegarant, which defines the processes for part of the in-
surance branch, ABZ offers its technology based services to all insurance
companies and their business partners. As will be shown later this central
position is part of ABZ’s quick connect capability. Through ABZ compa-
nies may employ resources in their external environment (Community Re-
source Planning) without encountering the usual problems of disconnected
processes and systems.
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ABZ’s Community Resource Planning (CRP) solutions are based on a
comprehensive portfolio of centrally hosted, generic hub functions (the
XNet suite of services™). These functions consist of four layers (see Fig-
ure 16.5). Firstly, a number of generic services which are necessary to turn
a software application into a managed business service (services that are
housed, hosted, secured, billable, managed, and so on). Secondly, a work-
flow and central archiving capability which links all parties involved in
processing a claim (or any other process). Thirdly, a number of “plug in”
business services which provide specialized claims handling functionality.
These business services may be based on software applications of third
parties. Fourthly, the internet as a medium for secure, anywhere access to
the hub functions.

© Generic Services

@ Workflow and Dossier

© Business Services

@ Internet

Fig 16.5  Layers XNET Suite of Services

The hub functions offered by ABZ have been developed with the concept
op business modularity in mind (Garud and Kumaraswamy, 1995; Sanches
and Mahoney, 1996). The hub functions in the XNET suit of services are
elementary building blocks which may be combined in any order to con-
struct new CRP solutions or to adapt existing ones. By adopting modular-
ity as a leading principle of doing business, ABZ can offer its customers
flexibility and freedom of choice. This is however not enough to make
business networks “smart”. In order to enable players like Schadegarant to
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change their network of suppliers on the fly, one needs a “quick connect”
to the CRP solution that supports the network in its day to day operation.
The quick connect offered by ABZ consists of four elements. Firstly, all
CRP solutions are accessible through the public internet. This means that
participation in a network does not require the installation of software or
network connections. Secondly, all CRP solutions are secured by means of
digital certificates which have been issued by ABZ’s Trusted Third Party.
The wide adoption of these certificates and the underlying Public Key In-
frastructure (at present 50% of all agents and 60% of all body repair shops
have been issued digital certificates) means that almost all potential sup-
pliers have the technological means to join a network like Schadegarant’s.
Thirdly, the CRP solutions that require integration with local back offices
have standardized interfaces (mostly webservices), the implementation of
which is certified by ABZ. This means that suppliers with certified back
office systems have instant connectivity with certain CRP solutions.
Fourthly, the CRP solutions are based on data dictionaries, developed and
maintained by ABZ’s standardization institute.

The keyword in the elements mentioned above is “standardization”. In a
way, smart business networks and the underlying technological support are
nothing more than a set of rules based on standards agreed upon by (part
of) the industry. The central position of ABZ allows it to develop and
maintain these standards in close cooperation with the branch.

Conclusions

Smart business networks constitute a promising and relatively new ap-
proach to outsourcing. In dynamic business environments, cost effective-
ness and flexibility are the prime advantages over more traditional ways of
outsourcing. The advantages are brought about by the fact that the net-
worked approach offers new means of controlling suppliers. The differ-
ences have been illustrated using the five requirements for effective con-
trol.

The first requirement “goal”, has to do with the fact that the outsourcer
needs to set clear goals for the supplier in terms of quality, costs and
throughput time. Traditionally, goals are made explicit in contracts, service
level agreements, and so on. Setting goals in a business network environ-
ment differs in two respects. First, the network owner sets goals for ho-
mogenic (sub)groups of exchangeable suppliers. The fact that the same
goals apply to every supplier in a certain segment, means that suppliers’
performance can be compared. In short: the market has become transpar-
ent. Secondly, the network owner does not only specify its needs, but in



236  Section 2: Execution of Smart Business Networks

some instances also how it wants the results to be achieved. This approach
gives the network owner more control over the delivery process and thus
its output.

The second and third requirement “information” and “information proc-
essing capacity” have to do with measuring the performance of the sup-
plier(s). Again this is nothing new. Parties usually agree that the outsour-
cee will regularly produce service level reports. In a business network
environment the differences are threefold. Firstly, the information is col-
lected and processed real time. This enables the network owner to inter-
vene speedily if things go awry. Secondly, the information is gathered by
the outsourcer instead of the outsourcee, hence increasing the objectivity
of the information. Thirdly, the information is collected at a granular level,
indicating the performance of every step in the process. This enables the
network owner to identify weak spots in the process; the “black box” is ef-
fectively made transparent.

The fourth and fifth requirement “model” and “measures” deal with the
fact that the outsourcer needs to possess enough instruments for control-
ling the outsourcee. In traditional outsourcing situations this is covered by
escalation procedures and termination clauses. However, this negates the
fact that reversing a outsourcing deal or changing outsourcing partners
takes a lot of time and effort. A business network offers a solution, which
is different in two respects. Firstly, the model which stipulates how the
network owner wants the suppliers to act is embedded in workflow soft-
ware. This makes it easy to predict the effect of a measure (e.g. stopping a
work item to go to the next phase). Secondly, network owners can easily
switch between suppliers due to the existence of a “quick connect” and the
fact that suppliers perform sets of atomic tasks which makes them ex-
changeable with other suppliers.

Prerequisites for smart business networks are a quick connect and flexi-
ble support systems. The quick connect is facilitated by a central infra-
structure that gives suppliers and potential suppliers access to the net-
work’s support systems. The key ingredient of such an infrastructure are
standards with respect to information exchange, network connectivity, and
security. The flexibility of the support systems is realized by adopting a
services oriented architecture which is based on the principle of business
modularity. The huge potential of smart business networks will lead to the
creation of new “community builders”. Both at a technological level (the
business service provider) and at a process and organizational level (the
supply chain coordinator). Business service providers and supply chain
coordinators will provide complementary services and develop their busi-
ness in a symbiotic way.
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17 Designing Intelligent Service Supply
Networks
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Introduction

Intelligent networks are emerging as a class of supply systems that permit
extreme customization and serve-to-order (i.e., minimal inventory) respon-
siveness by co-integrating product design, process redesign, and network-
wide control mechanisms (Rai, Bush et al., 2002; Rai and Sambamurthy ,
2002). The airlines in-flight services involve a globally dispersed partner-
ship of suppliers, manufacturers, distributors, caterers, and airlines where
tens of thousands of SKUSs, including many perishable units, flow through
the logistics systems. In fact, a long haul 747 flight requires over 40,000
SKUs.

There are significant interdependencies between core processes in sup-
ply networks (Lee , 1996), such as the in-flight services supply network.
Changes in service design can create significant oscillations in production
and distribution planning. Lack of coordination of service design planning
with master production planning can result in huge losses due to perishable
inventory. Resource inefficiencies and service pitfalls are very likely to
occur if flight cancellations and delays are not detected in real-time and
corrective action invoked.

We examine the intelligent networks at eGateMatrix, a venture that was
created to streamline supply processes and develop adaptive supply-
demand synchronization for AirCo, a major airline. We develop insights
about the design features of intelligent supply networks, particularly for
service industries. The next section presents the framework used for the
case study and its analysis. We then identify the process capabilities en-
abled by eGatematrix and analyze the digital capabilities used to achieve
these process capabilities. We conclude with implications for the design of
intelligent service supply networks.
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A Framework for Evaluating Intelligence in Supply Networks

Recent advances in information technologies have promoted thinking
about unbundling of physical, information, and financial flows across sup-
ply networks in order to enhance speed, flexibility, customer satisfaction,
and cost economy (Hagel ,1999; Lee , 2000). Unbundling allows the op-
timization of individual value chains and development of greater intelli-
gence around key decisions affecting the effectiveness of the supply net-
work.

Services supply networks can be broadly described in terms of design,
sourcing, inbound logistics, production, and outbound logistics, and asset
management. We take the perspective that intelligence in supply networks
for services, including in-flight services, can orchestrate the conduct of
these core processes and their interaction to generate behavior that yields
superior performance. This intelligence can be embedded in the control
systems of the network and its discovery and learning mechanisms (Choi,
Dooley et al., 2001).

The network’s control system can be described in terms of its predictive
control and reactive control (Simon, 1981). Predictive control enables
greater accuracy and reliability in forecasts about estimates of the future
states of key variables and allocations of resources and capabilities. These
control mechanisms observe deviations of outcomes from established
goals and feed into the next planning cycle. Reactive control uses feedback
about exceptions and asynchronous conditions that have occurred to dis-
cover the need for remedial action plans; that is, recovery from an aberrant
state once the problems have occurred.

Discovery and learning mechanisms can be used to exploit existing
knowledge and competencies or explore new knowledge or opportunities
(March , 1991). Exploitation-oriented learning mechanisms focus on refin-
ing knowledge and their application in processes, whereas exploration-
oriented learning is focused on generating new knowledge and defining
opportunities. Firms can potentially fall into “competency traps” with ex-
cessive exploitation or into “innovation traps” with excessive exploration.
The challenge for firms is to balance exploration with exploitation.

eGateMatrix: Birth of An In-Flight Services Supply Network
Orchestrator

AirCo is a big airline company that flies about two and a half thousand
flight legs every day from many different airports around the country. Re-
quired services included meals, beverages, duty-free items (for interna-
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tional flights), audio and video entertainment, as well as cabin cleaning,
equipment loading and supplies provisioning. In a single year, AirCo
spends well over 100 million dollars a year on in-flight catering alone.
Figure 17.1 shows the nature of its above-the-wing services supply net-
work.
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Equipment (galley, culinary, ) fiights

etc) hand-offs between fiights i

Suppliers Distributors/

Manufacturers Service Providers Airlines
I\ Caterers$ A
| ? ] | T ] | T ] T | :
Flight schedule informatian Flight schedule information Flight schedule
from airlines from airlines information from airlines Inventory and service
Quality performance feedback Quality performance feedback Quality performance avallability updates from all
from airlines from airlines feedback from airlings gloips

Payment from airlines Mark-up payment from Service charges from

airiines for services rendered airlines

e SRS

i Legend:  Information Flows Physical Flows Financial Flows
Il._.._. EEEEEE--E- - I

Fig17.1  Three-Dimensional Features of Above-the-Wing Services Supply
Network

Gate Gourmet is one of the leading caterers of the airline industry and a
major services provider for AirCo. The two partners were increasingly
concerned about the costs, quality, and quality of the in-flight services
provisioning network. In 1999, they contracted SupplyTech, a supply
network management applications vendor, to conduct a strategic assess-
ment. The study concluded that process redundancies, antiquated proce-
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dures and internal inefficiencies of its current supply network were dete-
riorating in quality and increasing costs of above-the-wing services.

e-Gatematrix is a joint venture between the two partners whose goal is
to design, develop, and implement intelligent networks for in-flight ser-
vices provisioning. e-Gatematrix created new operating processes and
paradigms to generate value and allow buyers and sellers to concentrate on
their core competencies and brands. They introduced digital collaboration
solutions targeted at design, sourcing, procurement, inbound logistics, out-
bound logistics, and financial administration processes. Their value crea-
tion strategy focused on building intelligence for strategic procurement,
inventory reduction, inbound and outbound transportation, requirements
planning, and transition planning. The solutions platform provides for
seamless B2B commerce, supply network collaboration tools and complete
visibility to all trading partners within the marketplace.

Process Capabilities for Supply Network Orchestration

Service Design

Traditionally there has been little linkage between meal design parameters
and business outputs. Meal design requirements are subjective, with com-
plex pricing making it difficult to associate costs with meal design
changes. Menu transition was ineffectively coordinated due to ineffective
communication and inventory visibility, and inability to lay out menu
changes on a master plan across the supply network. This resulted in sig-
nificant oscillation of production systems and losses through perishable
foods. It was essential to determine a clear set of meal design parameters
for design communication between AirCo and its supply network partners.
Analytical Hierarchical Process (AHP), which is a structured method, was
applied to make subjective parameters objective. This resulted in a set of
prioritized, consistent, and agreed upon meal design parameters that could
be effectively communicated and managed.

The design management module integrates product lifecycle manage-
ment tools that focus on transition planning with collaborative forecasting
and planning tools. This design management module requires visibility of
supply network-wide capacity, inventory status, and master production
plans, so as to evaluate the implications of a menu design change and its
timing.

To assist in service design planning for retail and impulse sale items,
eGate aggregates data concerning retail sales and special services (gourmet
meals — sold meals, duty free items). For products and services sold on-
demand in-flight, forecasting the exact demand information is impossible.
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However, with data aggregation across many airlines, industry trends can
be assessed to determine optimal inventory levels as well as pricing pro-
motions.

Sourcing and Procurement

Traditionally, Airco had not defined a process for supply base segmenta-
tion and its sourcing practices did not leverage economies of scale. The
heuristics used to classify products, and consequently suppliers, were not
formulated, nor refined, based on supply risk or market value. Further-
more, service design changes were not synchronized with sourcing and
procurement to manage efficiencies.

eGate’s sourcing and procurement module maps the supply base into
suppliers for strategic or commodity products for food, services, and sup-
plies. Heuristics are defined and applied to re-classify products as strate-
gic or commodity. These heuristics are evaluated and refined based on the
procurement savings accrued as a result of the classification. In addition,
standardized web-based procurement processes for proposals, bid and auc-
tion, and purchase execution are defined and enforced.

Inbound and Outbound Transportation

Airco’s catering supply system had many less than full loads and empty re-
turn deliveries. Transportation was managed on a load-by-load or contract-
by-contract basis and the accounting methods did not provide visibility
into overall transportation costs. High levels of inefficiencies were created
due to deadhead backhauls from distribution centers and lack of competi-
tive bidding.

eGate developed intelligent planning modules to coordinate the flows of
distribution trucks across the supply network, fill backhauls, manage re-
verse logistics, optimize loading schedules and constrain costs.

Production Planning

The network includes suppliers as diverse as rice wholesalers to toiletries
to entertainment providers. E-gatematrix deployed Internet technologies
for instant demand information access across the network through three
applications:

a. Flight service schedule application posts daily updates on flight
schedules including menus, provisions and activity codes assigned to
each flight,
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b. Passenger load forecast is a daily update of passenger reservations per
flight combined with a forecast of anticipated passenger loads,

c. Service demand forecast was perhaps the first of its kind in the indus-
try. It gives a concentrated view of service assignments and forecasts
for a given flight based on forecasted passenger loads and scheduled
departures. Service forecasts are revised as passenger loads and sched-
ule updates occur.

Asset Management

Airlines own more than 10 times the amount of catering inventory that
they require, because it is flown out of the hubs and does not come back on
the return flights. There is also inventory shrinkage of assets. For instance,
a blanket is used on average of nine times before is disappears. In addition,
lack of packaging product standardization increases handling complexity,
constrains logistics efficiency, and decreases production efficiency.

eGate has implemented systems to track valuable in-transit and in-stock
inventory and optimize it. Since catering assets are now identified and
tracked, heuristics have been derived and applied to standardize them. E-
gate has derived heuristics and then applied them to standardize packaging
products, such as dish and tray sizes, and containers. This results in an in-
creased scope of their use in galleys. These uniform standards have led to
global improvements across the supply network.

Each airplane has a different internal structure of the galley. As differ-
ent physical plane types were used interchangeably on different flights,
planning what types of cabinets and galley accessories would be used on
specific flights can become complicated. By building a repository of de-
sign specifications of plane galley structures and galley loading equip-
ments, integrating flight scheduling systems, and applying intelligent fore-
casting methods, eGate optimizes galley loading equipment and reduces
overall inventory.

Digital Enablers of Intelligence in In-Flight Service Supply
Processes

Four digital capabilities enable the process capabilities discussed above.
They are visibility, process integration, data mining for knowledge discov-
ery, and measurement and benchmarking (Table 17.1).
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Visibility
Demand visibility has been regarded as important in manufacturing supply
networks (Seidmann and Sundararajan, 1997; Lee and Whang, 2000).
Airco, eGate, and key supply network partners identified key information

that needed to be shared for improved planning and execution of opera-
tions. These include, but are not limited to:

Load and service demand estimates,
Menu rotation plans,

Master production plans,

Inventory and service availability status,
Resource tracing and tracking, and
Flight schedule change alerts

Traditionally each airline provided demand signals by sending out flight
schedules by fax, email, post and EDI to supply network partners fifteen
days to three months in advance of flight departure. Airlines hesitated to
share their passenger load forecasts because of the inherent risks involved.
Thus, the erratically published flight schedules only provided a rudimen-
tary demand signal in the form of a maximum carrying capacity of each
scheduled flight.

Sharing passenger load and service demand estimates addresses the
problems caused by lack of visibility of demand-related information. In the
absence of this shared demand information, caterers and sub-contractors
develop production plans based on published flight schedule information,
which is the only demand signal available to them. Consequently, the sup-
ply network is rippled by the bullwhip effect. As a result, key planning ac-
tivities - procurement, labor, transportation, and distribution — at each stage
are misaligned with each other and eventually with customer requirements.

Though menu rotation policies are popular with frequent, loyal fliers,
they cause tremendous waste in the earliest stages of the supply network,
as suppliers are not fully able to accommodate the consequences of menu
rotation when the information is not relayed to them. eGate complemented
the load forecasting information already transmitted through the supply
network with the menu rotation planning of each airline. This permits the
greatest sense and response abilities to endogenous and exogenous shocks
in this fulfillment system. In addition, eGate is able to acquire price data
from supplying caterers to combine menu rotation policies with current
forecasts of process inputs to constrain catering costs.

Caterers and service organizations are just as vulnerable to flight delays
as the airlines. eGate used real time data to signal aberrations in actual
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flight data to the personnel scheduling systems of the sub-contractors.
This permits caterers and service subcontractors to respond to unantici-
pated shifts in routing, thereby minimizing overtime costs.

In summary, eGate’s approach to visibility includes three facets:

a. Rich demand and supply signals are collected and distributed real-time
through the supply network for planning purposes. This enables adap-
tive planning in place of advanced planning and improves predictive
control.

b. Event exceptions are captured and transmitted in real-time, which en-
ables operational workflow coordination through efficient reactive
control.

c. Resource stocks and flows are made visible through uniform identifi-
cation tags, and near real-time tracking of in-stock and in-transit as-
sets.

Process Integration

Process integration is a significant digital lever for agile responses in or-
ganizational systems (Sambamurthy, Bharadwaj et al., 2003). eGate de-
veloped modular integration across transaction and decision environments
to implement a dynamic and global optimization perspective. This integra-
tion spans reservation, ERP systems, invoicing, suppliers, and B2B ex-
changes. Further, eGate couples systems that operated in a standalone
fashion for the optimization of local objectives that they were built for.
For example, the plane scheduling systems and intelligent forecasting sys-
tems have been integrated to optimize asset management. As a result, in-
flight service assets, such as galley loading equipment, can be dynamically
optimized based on near-real time flight schedules. Allocated service re-
sources can be de-committed from flights when schedule changes occur
making them available for commitment elsewhere for productive use.
eGate also couples strategic and tactical planning systems to evaluate
decisions. For example, the product lifecycle management system is inte-
grated with the sourcing and procurement to evaluate cost implications of
contemplated menu design changes. Transition planning of new and old
services is integrated with the collaborative forecasting and planning sys-
tem, which consolidates inventory and capacity status across the supply
network. This enables assessment of timing of menu service design
changes with a perspective on supply network-wide impacts of a decision.
The process integration initiatives have improved predictive control and
reactive control as exception conditions are automatically cascaded
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through integrated workflow processes and corrective actions focus on sys-
tem-wide efficiencies.

Benchmarking and Measurement

Benchmarking and measurement are increasingly enabled by automated
data collection and analysis (Ravichandran and Rai, 2000). Benchmarking
and measurement encompassed regulatory compliance, performance
against service level agreements, industry norms and customer feedback,
granular cost tracking, resource productivity, and process and event cycle
times.

There are many industry standards and regulatory requirements (e.g.
FDA, USDA, Customs, FAA, HAACP, and ATA) for the above-the-wing
services. E-gate collects compliance information from supply network par-
ticipants along defined parameters, and feedback control information is
generated for external regulators and participant firms. Temporal analysis
is conducted to evaluate trends pertaining to compliance. Similar analysis
is applied across the thousands of service level agreements with vendors

eGate compiles customer feedback concerning services and aggregates
statistics concerning industry norms to manage vendors and suppliers.
Programs collect highly granular customer service data to monitor sub-
contractor performance as perceived by flight passengers. Customer feed-
back is categorized as: (a) operational impact indicating service failures re-
sulted in the interruption of customer service, and (b) customer impact in-
dicates a product or service failure negatively impacted the end user. This
customer feedback can be sorted specific to care provider, station, segment
and cause.

Cost structures are measured at a granular level so that the impacts of
actions can be evaluated from a bottom-line perspective when appropriate.
For instance, service menu design changes are now evaluated in terms of
their cost implications by focusing on inventory impacts of perishables as-
sociated with the current menu design.

Knowledge Discovery

Advanced analytics are used to discover patterns within and across proc-
esses and refine decision heuristics used for strategic, tactical, and opera-
tional planning. Data mining of customer satisfaction data is used to dis-
cover the implications of service design choices, including menu item
substitutions. Dramatic reductions in cost structures have been realized by
discovering customer indifference to product variety and product type of-
ferings. Data about supply risk and value are mined to refine heuristics for
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classifying sourced goods as strategic or commodity. Substantial reduc-
tions in cost structures have been realized by re-classifying strategic goods
as commodity products and changing their sourcing process. Similarly, in-
telligent planning modules are used to discover superior transportation
choices for inbound and outbound logistics, and to improve overall trans-
portation efficiencies.

Implications for the Design of Intelligent Supply Networks

Intelligence in supply networks is shaped by the digital capabilities that;
(a) create and exploit visibility, (b) integrate distributed and fragmented
processes, (c) track and measure activities at low levels of granularity, and
(d) discover knowledge. Our case analysis suggests that supply networks
for services exhibit intelligent behavior when these complementary digital
capabilities are applied to the design of their control systems and learning
mechanisms.

Design of Control Systems for Intelligent Behavior

Interdependencies between planning for service design, sourcing, and pro-
duction require significant intelligence at their edges. Control systems de-
signed to feed-forward information from service design to sourcing and to
production lead to high imprecision and variability in estimates of future
states at all stages of the supply network. Intelligent decision-making per-
taining to service design changes must also process feedback pertaining to
customer utility, sourcing market conditions, and production and transpor-
tation resources. This intelligence is enabled by requisite supply network
visibility, customer value and cost measurement, and process integration.
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The timing of service design changes can cause significant volatility in its
supply network’s operations. Effective evaluation of this timing requires
visibility to procurement conditions, production inventory, especially per-
ishables, and production and transportation capacity. Intelligence in transi-
tioning to new service designs requires a total cost perspective enabled by
process integration and visibility.

Service design parameters that are subjective, unprioritized, and hard to
communicate lead to requirement design errors, and reduce supply net-
work agility. This information crosses boundaries of processes and or-
ganizations and significant loses occur in its transfer and translation. Ana-
lytical techniques that translate these subjective design parameters into a
reliable, consistent, and communicable form, and prioritize them, reduce
information distortion in its transfer. This process of knowledge discovery
for effective representation of design parameters creates essential visibility
for shared cognition on design requirements and planned changes to them.

The case analysis offers insights into the de-centralization of control
systems required for intelligent behavior, an issue recognized as critical in
the context of manufacturing supply networks (Simchi-Levi.and Kamin-
sky, 2000). In the context of the in-flight service supply network, feder-
ated predictive control systems in generates adaptive supply network be-
havior. This approach recognizes the importance of global coordination
and utilization of local expertise for the planning and execution of specific
processes. Global information sharing of demand and supply signals and of
master plans provides critical input for local planning, and compressed cy-
cles of planning and execution improve estimates and reduce goal varia-
tion. In addition, an integrated event management and exception handling
capability enables reactive control systems to identify and recover from
exceptions with minimal degradation of performance.

Design of Learning Mechanisms for Intelligent Behavior

Organizational learning can entail exploration of new opportunities and
discovery of new knowledge or exploitation of existing knowledge by re-
fining and fine-tuning it to better attain current goals. While we limited
our current analysis to focus on digitally-enabled mechanisms for learning,
we recognize that other organization design mechanisms, such as cross-
functional teams, can be used. Nonetheless, the case illustrates the impor-
tance of balancing exploration and exploitation in the design of learning
mechanisms. In the context of the in-flight services supply network, sev-
eral new opportunities were discovered and a granular measurement sys-
tem enabled continuous improvement of existing processes.
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The digital capabilities of measurement, visibility and process integration
create a rich repository for the discovery of heuristics. Our case analysis
suggests that intelligence in supply networks in enhanced by knowledge
discovery processes that explore heuristics for improvements in efficien-
cies or effectiveness without compromising the other. The analysis re-
vealed specific heuristics discovery areas relevant for service supply net-
works. Heuristics can be discovered on customer indifference to service
design elements and their substitution with cheaper elements. Sourcing
heuristics can be discovered to re-classify goods as strategic or commodity
based on their risk-value profiles. Asset management heuristics can be dis-
covered for packaging product standardization that improves logistics effi-
ciency with no adverse impacts on value. Logistics-related heuristics can
be discovered to improve inbound and outbound logistics efficiency with-
out compromising service levels.

Fine-grained measurement systems that track activities and their per-
formance enable refinement of processes. The case suggests that such a
measurement system should at least encompass: (a) customer feedback on
operations and their satisfaction, (b) service level agreements and perform-
ance of outsourced activities relative to them, (c) total cost tracking of ac-
tivities, (d) resource productivity, (e) event and process cycle times, and (f)
regulatory compliance. Timely and granular measurement of these ele-
ments is critical not only for exploitative learning but for effective control.
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Case Summary

This case describes the development of an in-flight service supply network
between Airco and its suppliers. The case describes problems in the fol-
lowing five core process areas: 1) service design, 2) sourcing and pro-
curement, 3) inbound and outbound logistics, 4) production planning, and
5) asset management. The case continues describing four fundamental
digital capabilities to resolve the problems in the above mentioned core
processes, the digital capabilities are: 1) visibility, 2) process integration,
3) benchmarking and measurement and 4) knowledge discovery.

Case Characteristics

The case has the following characteristics:

e it describes complex processes,

o the network constitutes of different organizations with different capa-
bilities and different seizes,

e change is happening at various levels which add to the complexity or re-
solving the problems in the different process areas.
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These factors make the case suitable for smart business network research.

Case Implications

This case has two implications for both academics and business people;
these are the various types of change and interdependence in a network.

The case identifies three types of changes: 1) at the actor level, 2) at the
relational level and 3) at the network level. Changes at the actor level can
be unforeseen, and at the relational level can be incremental. This raises
the challenge of responsiveness to meet those changing circumstances.
Changes at the network level have a more profound impact and require
adaptiveness of the actor.

Next, the case illustrates increased interdependence in a smart business
network. This increased interdependence is a result of:

e reaching agreements on network wide performance measurements,
e shift in decision rights from AirCo to the suppliers,
e greater information sharing.

This creates a challenge for management, process problems that you do not
own become your problem because of increased interdependence in the
network. These process problems cascade throughout the network and ef-
fect the operations of every firm involved in that particular process.
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18 Embedded Coordination in a Business
Network

Diederik W. van Liere', Lorike Hagdorn', Martijn R. Hoogeweegen', and
Peter H. M. Vervest'

Introduction

The organizational capabilities to interact with others have been greatly
improved as a result of modern information and communications tech-
nologies (Butler et Al., 1997; Hall et al., 1997): Nowadays a company can
maintain more relationships with more companies at much lower costs
than before. What impact does this increased interaction capability have on
the company’s choice to perform tasks itself or to ‘outsource’ such tasks to
others (the trade-off between ‘make’ or ‘buy’)? More specifically, how
does this influence the choice of business partners? Business network theo-
ries (Miles & Snow, 1992) place the company in a ‘business network’, a
web of business partners linked together in a flexible way to produce dif-
ferent outputs depending on the customer requirements (Vervest & Dunn,
2000). Research (Hoogeweegen, 1997; Hoogeweegen et al., 1999; Wolt-
ers, 2002) suggests that such business networks require modularization of
the products, the processes, as well as the value chain of interconnected
business partners in order to be effective. Business networks would be
more ‘dynamic’, i.e. can generate a greater variety of outputs with higher
effective value for the participating ‘actor’ organizations. Actors would
develop more links, or ties, with other actor organizations in their network:
They are better able to share their core capabilities and therefore can re-
spond faster, and more effective, to different requirements.

Research Problem and Research Question

The business network is increasingly becoming the locus of resources,
knowledge (Kogut, 2000) and innovation (Langlois & Robertson, 1992; Li
& Williams, 1999). The modularization of processes and products from
within the firm boundary into the business network requires the integration
of those modular processes and modular products as well. According to

I RSM, Erasmus University Rotterdam, PO Box 1738, 3000 DR Rotterdam, The
Netherlands: dliere@fbk.eur.nl, Ihagdorn@fbk.eur.nl,
mhoogeweegen@fbk.eur.nl, vervest@d-age.com
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Hinterhuber (2002) the main task of the network orchestrator is the inte-
gration and coordination of processes, resources and assets. The coordina-
tion and integration task of a network orchestrator poses important re-
search questions to practitioners and academics alike. This chapter will fo-
cus on interorganizational coordination of activity components. We have
formulated the following research question: “How are activity components
coordinated in a business network?”

Modularity as Enabler for Business Networks

Garud and Kumaraswamy (1995) define modularity as “modularity allows
components to be produced separately and used inter-changeably in differ-
ent configurations without compromising sys-tem integrity”. This allows
for the mix and match of components thereby realizing benefits such as
economies of substitution (Garud & Kumaraswamy, 1995), increase stra-
tegic flexibility (Sanchez, 1995), focused organizational learning (Sanchez
& Collins, 2001) and autonomous innovation (Langlois & Robertson,
1992). Modular products tend to favor a modular organization form, be-
cause the design and production processes are not sequential but concur-
rent and autonomous (Sanchez, 1995). Modular components are “compo-
nents whose interface characteristics are within the range of variations
allowed by a modular product architecture” (Sanchez & Mahoney, 1996).
In the case of products they are referred to as “modular components”, in
the case of service they are referred to as “activity components”.

Table 18.1 Building Blocks of a Modular Architecture

Building Blocks of a .

Modulagr Architecture Products Services

Components Modular  components Activity components
(Sanchez, 1995) (Sanchez, 1995)

Interface Interface modularity Multi layer modularity;

such as slot modularity,
bus modularity and sec-

a combination of differ-
ent types of interface

tional modularity modularity to connect
(Ulrich, 1995) and two activity compo-
combinatorial modular- nents.

ity (Salvador, Forza et
al., 2002).

Embedded coordination

Information  Structure
(Sanchez, 1996)

Standards and protocols
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The remainder of this chapter will focus on activity components and ser-
vices because those two have received less attention in comparison with
modular components and products.

Embedded Coordination in a Business Network

The information structure (Sanchez & Mahoney, 1996) provides the speci-
fications for the interfaces of the modular components. Modular compo-
nents, both tangible and intangible, exhibit embedded coordination (San-
chez, 1995). Embedded coordination is not the result of managerial inten-
tion but is the result of the information structure. By defining standards
and protocols for activity components, it becomes possible to embed the
coordination within the activity components. Standards, protocols, agree-
ments and rules, referred to as procedures from hereon, are part of the co-
ordination activities of managers and employees. By embedding proce-
dures within activity components, coordination tasks are partly automated
and efficiency is increased. For example, an activity component can auto-
matically verify data input or establish a link with another business process
without human input. Embedded coordination is a form of automation at
the business process level; IT greatly increases the efficiency of such activ-
ity components. Other benefits include the reduction of errors because of
less involvement of employees and reduction of activities like data verifi-
cation.

Connecting two activity components is more than ‘plug-and-play’ the
two interfaces. The same principle applies to activity components, connec-
tions have to be established at the network, transport, syntax, and semantic
layer. The network and transport layers are covered by the OSI model (Se-
got et al., 1991) and have reached maturity and interoperability. How-ever,
at the syntax and semantic level is the development of standards still in de-
velopment, especially with the arrival of XML has the number of standards
witnessed a dramatic increase (Pentland, 2004). A syntax standard is a
standard that determines how a message should be encoded, a semantic
standards gives context and meaning to the syntax level. A se-mantic stan-
dard defines the entities and attributes to describe a business process. Each
industry is developing its own standard that results in in-compatible stan-
dards and consortia competing with one and another. When consensus has
been reached at the four levels of standardization, including the syntax and
semantic level, interoperability of activity components within and across
organizational boundaries becomes possible.

The information structure delineates the modular components or activity
components and this in turn forces the firm to select which activity com-



260  Section 3: Governance of Smart Business Networks

ponents it will offer in its network. Components, whether they are tangible
or intangible, are produced by a combination of resources and capabilities.
Resources are the material inputs and data required to produce the activity
component. We define a capability (Collis, 1994) as the set of routines and
skills that transform resources into an (part of an) activity component that
is of value to the customer. An activity component describes specific fea-
tures of the service bought by the customer. Each activity component a
firm owns becomes subject to a “make or buy” decision. This means defin-
ing the capabilities of the firm and the strategic importance of the capabili-
ties for the overall product or service architecture. Thus, the firm becomes
a bundle of capabilities (Grant, 1996) that is embedded in one or more
business networks.

Business Network and the Activity Component Network

The building blocks of a business network are the firms and their ties. In
this study, a tie exists when the output of one activity component is the in-
put for the other activity component. Encapsulated in the business network
is the activity component network, the building blocks are the distinct ac-
tivity components and their interfaces. The interfaces are the ties that con-
nect the activity components, for the production of a particular service.
The make or buy decision at the activity component level alters the bound-
ary of the firm. The resources function as the input for the capabilities that
transform them into an activity component. Beneath the activity compo-
nent network is the capability and resource network. Resources and capa-
bilities are linked whenever the resource can function as the input for a ca-
pability. The relationships between the business network, the activity
component network, and the capability / resource network are depicted in
Figure 18.1. Controlling the resources or having access to these resources
is of strategic importance to a firm. Without access to the proper resources,
a firm will find itself quickly in the periphery of a network. Thus, the locus
of both resources and capabilities will gradually move away from within
the firm boundaries and outwards to the business network. Figure 1 illus-
trates how resources, capabilities, activity components are linked and to-
gether form a business network.
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Fig 18.1 Relationship between business network and activity component net-
work

ABZ and the Dutch Insurance Industry

The Dutch Insurance industry consisted in 2001 of 981 non life insurance
firms, 261 life insurance firms and 961 pension funds (Verzekeringssta-
tistiek, 2003). The premium income of the non life insurance firms in 2001
was 15.5 billion Euro and the life insurance firms had a premium income
of 25.5 billion Euro (Verzekeringsstatistiek, 2003). In 2002 there were a
total of 21,590 intermediaries active in the Dutch insurance industry (Ver-
zekeringsstatistiek, 2003), and 408 underwriting agents. An underwriting
agent can accept a customer without prior consent of the insurance firm, an
intermediary cannot do this. Of those 21,590 intermediaries, only 25 firms
had 100 employees or more and 500 intermediaries had between 10 and
100 employees. The fragmented nature characterizes the intermediary
market, of the 21,590 intermediaries 6,070 are one-man businesses (Ver-
zekeringsstatistiek, 2003).

Background of ABZ

ABZ was founded in 1997 and was a merger between the Assurance Data
Network, Atriserv, Eurotax, Audalet, Arisco and other firms. The Assur-
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ance Data Network, founded in the late eighties, facilitated data communi-
cation between intermediaries and insurance firms. Audalet was also
founded in the late eighties and its goal was to introduce a national stan-
dard for the calculation of future loss of earning capacity because of bodily
injury. Eurotax existed for 40 years and was operating in 16 European
countries offering damage calculation information for car insurance. Atris-
erv offered the insurance industry electronic network services to exchange
general and administrative information using a general standard. Finally,
Arisco offered services and products to optimize damage claims.

These companies merged and since 1997 operate under the brand ABZ,
since then ABZ has transformed itself into a trusted Business Service Pro-
visioner (tBSP) who supports, improves, and integrates business processes
in the insurance business network. Typical customers of ABZ are insur-
ance firms and the intermediaries who sell insurance products to the cus-
tomer. The difference between an Application Service Provider (ASP) and
a Business Service Provisioner is that an ASP only focuses on the applica-
tion layer, while a BSP also takes care of the content, business, and presen-
tation layers.

“Our business focuses on improving both efficiency and effectiveness of
process governance and business processes. There are two sides to this:
first, there is the functional or technological aspect, how could you organ-
ize your business? Secondly, is there is the stakeholder aspect, what are
the interests of each party involved? How can you cope with both competi-
tive and non-competitive issues? We are trusted and neutral, and we will
not interfere with the business of our customers” (source: Chief Technol-
ogy Officer ABZ).

ABZ vision is that companies will automatically connect their applica-
tions and business processes using the Internet to increase jointly the effec-
tiveness and efficiency of business processes. ABZ has chosen to function
as a centralized integration hub and it uses the Schiphol, the airport, meta-
phor to describe itself. They function as the hub that offers the necessary
infrastructure to connect business processes across organizational bounda-
ries and are the network developer who develops new standards for inter-
operability of activity components that allow for further electronic integra-
tion.

The Assurance Data Network Case

The Assurance Data Network (ADN) is a communication network for the
Dutch insurance industry and was started in the late eighties based on EDI
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/ EDIFACT standards. Its goal was to connect electronically insurance
firms with their intermediaries and underwriting agents to compete with
direct writers. Direct writers are insurance firms who do not use intermedi-
aries and where the customer is in direct contact with the insurance firm.
Because of the direct contact between the customer and the direct writers,
the direct writers has more up to date and detailed information about the
customers and had at the time a higher level of efficiency because it did
not faced the challenges of connecting business processes across organiza-
tional boundaries. Insurance firms, intermediaries, and underwriting agents
communicate electronically at every stage of the insurance product life cy-
cle. Figure 18.2 shows the different stages of the insurance product life cy-
cle in the Dutch insurance industry. All the activity components depicted
in Figure 18.2 have their origin at the intermediary, but the insurance firm
has to administer at most stages. For example, the “close deal”, “prolonga-
tion”, “mutation”, “inform” and ‘“‘terminate” involve communication be-
tween the intermediary and insurance firm and the activity components
“close deal”, “prolongation” and “inform” take primarily place at the
insurance firm, see also Figure 18.3.

7. Termiz 1. Advice

2. Offer
Product

3. Close Deal

4. Prolongation

Fig 18.2 Activity Components Needed to Offer an Insurance Product

The cycle starts when a consumer wants to have advice regarding a certain
risk he has. This advice is offered by the intermediary who translates those
wishes into a specific product. Next, if the product matches the customer
wishes the deal is closed and the applicant is being checked in numerous
databases whether he committed fraud. During the prolongation phase, the
intermediary receives an amount of money for keeping the customer. The
execution of the prolongation is on a monthly basis and in 2002 the Assur-
ance Data Network conducted 95,000,000 of these transactions. Mutate re-
fers to changes about the customer data in the intermediary database. Dur-
ing the inform phase the mutations of the previous phase are being
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communicated with the insurance firm. In 2002, this accounted for
600,000 messages. The final stage of the insurance product life is “Termi-
nate”, the customer decides to end his / her insurance and this has to be
communicated to the intermediary and insurance firm as well.

Firm A Insurance |g——
sE
" E oo
L S
A =
L T
i Intermediary
B 2
! b
| |

Business Network

Intermediary
C

Activity Component
Network !

B Advice B Mutate

IRl Offer Product [ Inform

[BB) Ciose Deal [T! Terminate

| PL | Prolongate

Fig 18.3 The Activity Component Network and Business Network for Non-Life
Insurance Products

Figure 18.2 shows the different activity components that are needed in the
business network to be able to sell an insurance product. Figure 18.3 illus-
trates the activity component network and the business network; the capa-
bilities from Figure 18.2 are distributed among the parties that are involved
with selling insurance products.

A comparable network was developed for the mortgages business, the
Mortgage Data Network (HDN) and for consumer loans business, the Fi-
nance Data Network (FDN). Fig. 18.4 shows the situation in 1994. This il-
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lustrates only the electronic communication using the AND, FDN and
HDN. There are direct ties between the different participants of the each
network but they have been left out.

Properties of these networks were that the networks are closed. Espe-
cially for the intermediary is this troublesome. An intermediary has to have
three different infrastructures, three sets of standards, three sorts of secu-
rity and has to cope with three different standard setting bodies. Only sin-
gle products could be communicated electronically, it was not possible to
attach more than one product to a customer and this meant redundant data
entry. Furthermore, the networks are asynchronous, which means that once
a day all the messages (such as offer a product, mutate a product or a pro-
longation) are sent and received.

1994 Insurance Firms
L4 100 hnnsi
ntermediaries
i 200 Tinre)
Legend: Intarmediaries

ADN; Insurance Data Metwaork
FDM: Finance Data Netwaork
HDM: Mortgage Data Network

Fig 18.4 The Insurance, Finance, and Mortgage Business Networks

While the communication layer and the syntax layer have been standard-
ized, the level of electronic integration (Malone et al., (1987) is lower than
expected. The reason is that intermediaries, insurance firms and the soft-
ware application providers do not strictly adhere to the standards that lead
to the following possible standard conflicts, see Figure 18.5. There are two
reasons for software application providers not to adhere to the standards,
1) misinterpretation of the standard, 2) standards are updated twice a year
and this requires continuous development efforts of the software firms.
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Some are too small and have not enough money to keep in pace with the
development of the standards.

Questions on the appli- Questions in software
cation form of the insur-  |g¢— Do not match —p| application of the interme-
ance firm diary / fields in database of
intermediary
— _—v
Do not match Do not match
~—aa—

Fields in electronically
generated message from
insurance firms

Fig 18.5 Possible sources of standard conflicts

Within each standard conflict, there are three potential errors:

o Entity level: required entities are missing or asking forbidden entities,

e Value level: entering forbidden values,

e Relational level: certain combinations of values and entities are forbid-
den.

These errors lead to the situation by which some insurance firms stopped
using the ADN, and asked their intermediary to fax the mutations, or the
errors had to be fixed manually using the telephone.

In theory, the benefits of electronic integration should outweigh the costs
and lead to the creation of efficient business relations. Adherence to the
standards was not strictly enforced. As result ADN did not fully live up to
its mission, i.e. to make insurance firms more competitive vis-a-vis the di-
rect writers. The reason that standards were not enforced was because none
of the parties took that responsibility. The large intermediary firms chose
software that did adhere to the standards, the very small intermediaries did
not participate in ADN, and the other intermediaries were very cautious
with any interference from the insurance firms. Moreover, usually one in-
termediary deals with on average ten different insurance firms: The fact
that standards kept evolving and insurance firms customized the standards
for themselves made the situation even more complicated.
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Another common problem with standardization is that two or more levels
are merged into one single standard, for example the syntax and transport
layer are merged into one standard. It creates inflexibility of the standard
and lock-in effects. This has happened for example with EDI and
EDIFACT that became technically separate standards. ABZ recognized
this potential problem early on, and was very strict in keeping the semantic
and syntax level separate. This has allowed them to migrate quickly to the
XML language without having to develop a new semantic standard.

The situation of ADN has changed by 2004 significantly. The three in-
compatible standards used in 1994 by the Insurance Data Network, the
Mortgage Data Network and the Loans Data Network have been integrated
in an All Finance Model. The All Finance Model is used to describe a
broad range of products in a uniform way: non life insurances, life insur-
ances, various medical insurances, mortgages, universal life (an insurance
product with a form of investment), employee benefits (including various
insurances, retirement and health care insurances). Over one hundred in-
surance firms, 25 software application developers, and 5000 intermediaries
have adopted the All Finance Model. The Mortgage Data Network has not
yet adopted this new standard as of early 2004 but expectations are that
this will happen soon (source: Standards and Certification Manager).

To assure the independence of the different standards, a new Standard
Body has been established called SIVI, see Figure 18.6. SIVI has taken
over the responsibility for standards developing and maintaining tasks of
ABZ and is responsible for further development of those standards. Thus,
the end-users take responsibility for their business process and the re-
quirements for standards that emerge from that process. ABZ continues its
role as a provider of standardization for the Dutch Insurance Industry. Not
only at the semantic level have changes taken place, the network infra-
structure has changed as well. The current network is an open Internet
based one, one that is synchronous, and can handle multiple products si-
multaneously.

Because of the adoption of more generic standards and the usage of
XML, which can check whether messages are valid, the three isolated
business networks are becoming more integrated, see Fig. 6. This means
for the intermediaries less costs because of one standard, and one infra-
structure, but also for the customer a higher level of service. While the old
semantic standards still exist, they are being phased out.

Furthermore, three new types of standards have been designed, aimed at
the process, transaction, and presentation level. These three standards fa-
cilitate the coordination of business processes that cross multiple organiza-
tions and applications, or, in terms of Malone et al. (1987), electronic inte-
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gration. The transaction standard Generic Interface Manager (GIM) aims
at the 25 software applications built for the intermediaries and the different
extranets being built by the insurance firms. The process atlas describes in
depth the activity components of the insurance life cycle (see Fig. 2). GIM
establishes the connection between the application running at the interme-
diary and the extranet, which is the portal to the back office of the insur-
ance firm. Finally, the “Style Guide” aims at a uniform web user interface
and uniform data entry for the extranets, the goal is to minimize learning
curves for the intermediaries using the different extranets.

Table 18.2 Development of the Dutch Insurance Standards 1994 — 2004

Situation Situation

Standard Body Agreements Standard Body Agreements

Semantic Process Atlas

- process standard Generic Interface Manager (GIM)

ADN, HDN, FDN data catalo- - transactionstandard  }| pinance Model (AFM), HDN, FDN cat.
-data standard

gues - presentation standard Stvle Guide
Syntax EDIFACT - XML
EDIFACT T ¢
ranspor HTTP(S), SOAP, ebXML, SMTP
X400 N K
etwor TCP /IP
TCP /1P

The pressure towards the software application builders and insurance firms
to adhere to the agreed standards is increasing with SIVI as an independent
party. The penalty for non-compliance with a standard will be higher be-
cause other firms will refuse to cooperate with a firm that behaves in a
non-compliant way. While at the semantic level the standards are reaching
maturity, a new problem has evolved but this time at a lower level, namely
the transportation layer due to the wide assortment of transport standards.

“Sometimes the data has been standardized but the transport layer not!
So while you and I both talk Dutch, I use the telephone and you use e-mail,
and so we still need a connector to connect those two worlds while we do
speak the same language. This is a common problem, the language is stan-
dardized, but the transport layer is not.” Nevertheless, due to the far-
reaching efforts of standardization at the four levels of process integration,
the three separate business networks are being integrated.
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SIVT: Standardization Institute for Insurance
Frms that use Intermediaries
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Fig 18.6 Integration of the Insurance, Finance, and Mortgage business networks

Discussion

By embedding coordination in standards at the network, transport, syntax
and semantic level, business process interoperability across organizational
boundaries becomes a reality. This process interoperability is a first step in
developing a “quick-connect capability” (Sanchez, 1995). A quick connect
capability is the capability to quickly establish an interorganizational tie
that facilitates the exchange of information and transactions. Establishing
such interorganizational ties is a complex process both at the technological
and at the firm level. Some sort of cooperation or exchange has to be es-
tablished between two firms before they can implement a quick connect
capability. However, even when two firms have a business relationship
and see the benefits of electronically connecting, there are the technologi-
cal hurdles to be taken. Standards and protocols have to be developed at
the different levels (network, transport, syntax and semantic), the inter-
faces of business processes need to be standardized or modularized in or-
der to connect them together, and agreements have to be reached about re-
sponsibilities and tasks.

Embedding coordination in the business process results in efficiency gains
unless there are invalid interpretations of the standards or standards are not
strictly enforced, as was the case in the Dutch insurance industry. Benefits
of embedded coordination are 1) business process coordination is auto-
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mated thereby increasing transaction speed, 2) errors are reduced thereby
improving quality and 3) the business network as a whole has the capacity
to quickly embrace new firms in the production process of products and
services and thereby making the network more agile.

ADN illustrates the advantages of the use of modularity. For example, it
gave them the flexibility to quickly adapt to the XML standard while there
was no interference with standards at other layers. Furthermore, by con-
necting the three separate networks it is now possible to offer a wider
range of products to the customer while using a limited set of activity
components.

Returning to the research question “How are activity components coordi-
nated in a business network?” the ABZ case has illustrated that by embed-
ding coordination in standards and protocols, activity components are elec-
tronically coordinated. This is a necessary step to reach activity component
interoperability. Interoperability of activity components leads to the crea-
tion of new business networks or the integration of existing business net-
works.
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19 Supply and Demand Driven
Coordination in Smart Business
Networks

Otto Koppius' and Eric van Heck'

Introduction

It has often been noted that an organization faces a difficult task in balanc-
ing short-term and long-term requirements (Christensen, 1997; Christensen
& Bower, 1996). Similar balancing of seemingly conflicting demands has
been noted in many guises for a single organization, e.g. efficiency vs.
flexibility (Adler et al., 1999), exploration vs. exploitation (March, 1991),
static vs. dynamic (or strategic) flexibility (Sanchez and Mahoney, 1996)
or customer-oriented vs. market-oriented (Slater and Narver, 1998). Within
the context of a business network, it has received much less attention
though, even though it seems equally crucial there. Perhaps the best termi-
nology is the distinction between adaptation and adaptability. Adaptation
is the ability to fit a narrowly defined market segment, whereas adaptabil-
ity is the ability to respond to market change (cf. Weick, 1979; McKee,
Varadajan & Pride, 1989; Lukas, 1999). As the primary focus of a smart
business network is that of fulfilling current customer preferences, the em-
phasis is on adaptation at the expense of adaptability, which potentially
jeopardizes the long-term health of the network. So, the central question of
this study is: how does a smart business network manage adaptation and
adaptability?

To answer this question, we focus on a sector that has seemingly been
very successful in ensuring adaptability while maintaining adaptation,
namely the Dutch Flower Industry. This industry has been the world leader
in the flower industry over the last 30 years and thus seems a suitable case
for analyzing a successful balance between short-term and long-term goals.
We focus on the role of the Dutch Flower Auctions as network orchestra-
tors (Lorenzoni & Baden-Fuller, 1995; Hoogeweegen et al, 1999; Hinter-
huber, 2002) of the network of growers and buyers. We show how the
flower auctions simultaneously employ both supply-driven and demand-
driven market mechanisms and that these each emphasize adaptation and
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DR Rotterdam, The Netherlands; o.koppius@fbk.eur.nl, e.heck@ fbk.eur.nl
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adaptability to varying degrees, by analyzing in detail the business rules
that are embedded in these market mechanisms. Through a study of several
electronic market initiatives in the last decade, we show how IT has en-
abled the introduction of more complex business rules, removed certain
business rules altogether and reinforced successful existing business rules,
making the problem of adaptability easier to manage by allowing for more
varied forms of network coordination.

Theory

Given our focus on network coordination, the question arises: how do net-
work members coordinate activities among themselves? One strategy is
decentralized coordination, in which network coordination “emerges” from
coordination at the dyadic level. For instance in a standard supply chain
setting where the supplier coordinates with the producer, the producer co-
ordinates with the distributor, the distributor coordinates with the retailer
and the retailer coordinates with the consumer. However, optimal coordi-
nation at the local level will often lead to suboptimal coordination at the
global level (Lee and Whang, 1997), making it a somewhat problematic
approach. This implies that at least a partial form of centralized coordina-
tion is necessary to improve network performance. One form this can take
is by establishing a network orchestrator. Such a network orchestrator has
an overview of the resources and capabilities of the network members on
one hand and the demands of the end-customers on the other hand. The
network orchestrator is responsible for configuring the network such that
customer and network member preferences are satisfied. Examples of this
network orchestration role can be found in the role of the “impannatori” in
the Prato industrial district (Kumar, van Dissel and Bielli, 1998), export
agencies (Ellis, 2003) or the lead underwriter in the security issuing proc-
ess (Podolny, 1994; Pollock, Porac and Wade, 2004).

The examples in these articles highlight that these network orchestrators
have to balance the short-term and long-term interests of the network. For
instance in an IPO process for a relatively unfavorable deal, the lead un-
derwriter is less likely to engage high-status underwriters in the network
(even though this would improve the profitability of that particular deal).
This is because the risk of a bad outcome may reduce the chances of being
able to involve those high-status underwriters in future deals in which they
could be even more useful (Pollock, Porac and Wade, 2004). A description
of a similar balancing act is given by Ellis in an interesting analysis of in-
ternational trade intermediaries (ITIs). ITIs are export agencies that are
used by companies seeking to enter new markets with which they are un-
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familiar. They thus seek the help of an ITI to connect to the network of
customers in the target country. As these ITIs are primarily vehicles for
exchange, their focus is on opening new markets and maintaining existing
markets for as long as possible. A crucial aspect of the mediated markets
created by the ITI is that, from the viewpoint of the ITI, have a limited
lifespan. As the supplier organization becomes more experienced with the
market in the target country, it will develop a network of customers of its
own and thus need to rely less and less on the ITI’s network. This will
eventually lead to the supplier organization taking over the ITI’s role in
managing and maintaining the market for their own products. Thus, while
an ITI obviously has to pay attention to the problem of adaptation, i.e. it
has to ensure that its existing customers and markets are well-served, the
problem of adaptability, in this case actively creating new markets for po-
tential customers, is particularly salient for an ITI. It is particularly this
task of balancing the short-term and long-term requirements of the network
that makes the role of the network orchestrator unique and complex.

Ellis’ analysis highlights that the function of the network orchestrator
(in his case the ITI) needs to be analyzed in the context of the networks on
both sides of the exchange that it is mediating. Wathne and Heide (2004)
similarly argue that the analysis of relationship governance needs to shift
from the dyadic level of buyer-supplier to the triadic level of supplier-
manufacturer-buyer. They show that a manufacturer’s ability to adapt in an
existing relationship with a downstream customer, is dependent on the re-
lationship the manufacturer has with its upstream supplier. Another way to
think about this is that from the manufacturer’s perspective, downstream
markets are designed differently than upstream markets. Using a transac-
tion cost perspective, Wathne and Heide (2004) outline two approaches to
govern the uncertainty of the upstream relationship. The first approach is
selection of exchange partners, for instance through qualification and in-
spection programs. The second approach centers around designing proper
incentive structures through mutual relation-specific investments and lock-
in situations. They show that both approaches, i.e. more stringent selection
of suppliers and better incentive alignment, reduce upstream uncertainty
and improve the ability to adapt downstream, but that achieving adaptation
by means of aligning incentives is more difficult than by means of selec-
tion. This is not to say that incentive alignment is less important for the
functioning of a business network, because a study of the European Patent
Office shows that incentive (re-)alignment was a key factor in the redesign
of the EPO’s business network (Delporte-Vermeiren, Vervest & van Heck,
2004).
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This underscores the point made earlier that the network orchestrator faces
a complex task. For instance, Hinterhuber (2002) outlines the following
four functions that a network orchestrator needs to fulfill:

1. Network Architect. defining network objectives and selecting network
members,
2. Network Judge: setting performance standards for network members,
. Network Developer: developing the network’s physical and intellectual
assets,
4. Network Leader: instilling reciprocity, a “network spirit” in network
members.

98]

Of these four functions, only the function of network developer (and per-
haps the network architect to some degree) is explicitly aimed at the long-
term problem of adaptability (see in this respect also Kogut (2000)) as the
other function are geared towards the functioning of the current network,
i.e. adaptation. Similarly, Ritter and Gemunden’s (2003) concept of net-
work competence is defined as the ability to manage the network of rela-
tionships effectively. As argued before, this needs to be complemented by
an analysis of adaptability.

Some useful lessons in this regard can be drawn from the literature on
market orientation and how it is linked to firm innovation, a crucial com-
ponent of long-term survival. Market orientation consists of three compo-
nents: customer orientation, competitor orientation and interfunctional co-
ordination (Slater & Narver, 1994). Gatignon and Xuereb (1997) focus on
the role of demand uncertainty and show that when demand is uncertain,
customer orientation improves the commercial success of a product inno-
vation, but when demand is more certain, it is competitor orientation that
improves innovation success. Lukas and Ferrell (2000) find that customer
orientation is correlated with more new-to-the-world products and less me-
too-products. As this is contrary to Christensen and Bower’s (1996) de-
tailed study of the disk drive industry, it is clear that the relationship be-
tween adaptation to current consumer wishes and being able to adapt to
uncertain future market changes is not straightforward at all.

However, this does not mean that the two are inherently in conflict with
each other. For instance, in a study of the Toyota production system, Adler
et al. (1999) show that the often-argued paradox between flexibility and ef-
ficiency (another variant on the adaptability-adaptation distinction) can be
managed or even solved. In particular, they point to the trust that Toyota
places in administrative structures, procedures and rules. The positive ef-
fect, particularly in dynamic environments, of reliance on explicit guide-
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lines and rules has also been noted several researchers in the strategy proc-
ess literature (Brown & Eisenhardt, 1997; Eisenhardt & Sull, 2001; Grant,
2003; van Fenema & Koppius, 2003), as well as the recent studies on the
role of business rules and workflow management in ensuring process agil-
ity (Gartner, 2003; Basu & Kumar, 2003; van der Aalst & Kumar, 2003).

It is the starting point of our analysis that the different business rules in an
organization affect adaptation and adaptability in different ways. Some
evidence for this is provided in Narayandas, Caravella & Deighton’s
(2002) study of Arrow, a reseller in the electronics industry. The reseller’s
central business is generating demand for electronics products (not unlike
Ellis’ (2003) ITIs), but generating demand for commodities (a case of ad-
aptation) is different from generating demand for new technologies (a case
of adaptability). In the latter case, the focus is on obtaining a first order for
a new technology instead of generating repeat orders. However, obtaining
a first order requires more effort from the reseller than generating a repeat
order. To compensate for this extra effort, new technology supplier have
instituted the business rule of “authorized suppliers’. These are the exclu-
sive reseller channels through which that particular technology can be ob-
tained. For the commodity products, this business rule does not apply be-
cause there is no special extra effort required from the reseller and
therefore the focus is simply on obtaining as broad a market coverage as
possible. The simultaneous integrated presence of these different business
rules for different products and markets enables the reseller to handle both
types of orders, and this integration creates value for its suppliers and cus-
tomers (Narayandas, Caravella & Deighton, 2002). On a more general
level, this shows that supply-driven approaches (creating demand for a
supplied new technology, a case of adaptability) can coexist with demand-
driven approaches (satisfying customer demand for existing commodity
products, a case of adaptation) within one market and even within one
firm, in some sense creating an all-in-one market (Kambil et al, 1999). As
we will describe in more detail in the empirical section below, this is pre-
cisely what we observe in the Dutch flower industry, where the flower auc-
tions employ multiple market mechanisms with different business rules
embedded in them. This in turns enables the flower auctions being able to
simultaneously handle both supply-driven and demand-driven network
configurations, thus allowing them to manage adaptation and adaptability.

Supply versus Demand Driven Network Coordination

In this paper we focus on the role of electronic markets for business net-
work coordination. We ask ourselves:
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e How is business logic embedded in electronic markets for smart busi-
ness networks?

¢ Can different types of business logic be distinguished and what is its re-
lationship with network performance?

Business logic is defined as explicit business rules for conducting business
with a business network. In our research we focus on the flower industry.
We compare two different business logics in that industry:

1. The supply-driven network configuration of cut flowers coordinated via
spot markets with the help of the traditional and electronic flower auc-
tions,

2. The demand-driven network configuration of cut flowers coordinated
via forward markets with the help of traditional and electronic flower
brokers.

The following differences could be distinguished between the supply-
driven and demand-driven network configurations, see Table 1. The theo-
retical analysis above of the two different types of networks, coupled with
the long-term success of the Dutch Flower Industry, leads to our proposi-
tion:

Proposition: A smart business network will ensure adaptation and adapta-
bility by employing both supply-driven as well as demand-driven coordina-
tion mechanisms.

In the analysis of the cases we show how different IT-enabled markets em-
bed different business logics and we analyze how these logics related to
different types of network outcomes We are especially interested in how
rules of executing and coordinating activities of the business network are
embedded in the business operating systems of the participating companies
and how these IT driven systems might make the network smarter.

Each of the cases are analyzed and described in depth. We will use the
following questions that will guide our analysis of the different cases:

e What are important business rules in the network configuration? Why?
e How are business rules embedded in IT systems?
e Which business logic contributes to the network performance?
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Table 19.1 Different aspects of supply and demand driven network configura-

tions

Network Description Supply.-drlven network con- Demand-d.rlven network
figuration configuration

Coordination Mechanism Auction Brokerage

Logistical Stream From growers, via auction to Direct from growers to buy-
buyers ers

Information Stream From grower to buyer From buyer to grower

Financial Stream Payment after delivery Delivery after payment

Network Objectives Supply-driven networks Demand-driven networks

Flexibility Long-term (adaptability) Short-term (adaptation)

Establish price and bring

product to end-customer Satisfy customer demand

Expected Network Outcome

Price Transparency High Low

Product Quality chus on freshness and reputa- Focqs on services and deliv-
tion ery time

Competition Among Suppliers High Low

Supplier Income Unpredictable Predictable

Innovations Product itself Services around product

KOA Case: Auction Market, Supply-driven Network

Kopen op Afstand (KOA), or remote purchasing, was initiated by both the
Aalsmeer Flower Auction (VBA) and FloraHolland, who both have their
own systems. The initiative started in the year 1996. KOA uses the same
technique as purchasing via the clock. The difference between both sys-
tems is that when buying through KOA it is not necessary to be physically
present in the auction room. From behind a company desk buyers have ac-
cess to all auction clocks. This offers the advance of organizing the pur-
chasing process closer to the wholesaler’s own business processes and
thereby increases efficiency. It is possible to connect data on purchased
batches through their own system immediately, and thus process integra-
tion is achieved. When buying through KOA, an electronic purchase
agreement is received real-time, if products are bought in front of the clock
the purchase agreement has a delay of one minute. Through KAO (Klok
Aanbod Online) it is possible to see in advance what products are being
put up for auctioning at which clock. This offers the buyer the advantage
of knowing when and where to buy. By marking the batches that are inter-
esting, the buyer receives a signal that will be given in due time and indi-
cates that the product is about to be auctioned and the buyer can switch to
the correct clock. The technology used for KOA is ISDN direct lines in
combination with the Internet. This makes it possible for buyers to log into
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the system from every place, as long as they are members and thus have
access to the system.

In May 2002 the number of subscribers, i.e. buyers, for KOA initiated
by the VBA reaches 70. KOA has a firm but controlled grow of 50% in
comparison with last year. The KOA system is steadily growing without
additional financial sponsoring.

FlowerXL Case: Brokerage Market, Demand-driven Network

FlowerXL is an initiative started by the Aalsmeer Flower Auction. The de-
scription of FlowerXL is taken from Blok et al. (2003). FlowerXL is
VBA'’s electronic information and ordering system that connects growers
with exporting and importing wholesalers via the Internet. The wholesalers
can choose from a wide committed assortment, in large batches at anytime
and are ensured that these products will be as fresh as possible (and of a
consistent high quality) what will satisfy customer’s demand more easily.
Using FlowerXL saves the wholesalers time and effort. They still play the
same role in the supply chain, only now have the advantage of an efficient
buying- and selling tool. The orders are directly electronically given to the
exporting wholesaler and grower. These can arrange transport, and do not
need to keep products in stock. Furthermore, fewer mistakes will be made
because of the efficient exchange of information between the wholesalers
and the growers. Currently FlowerXL is evolving into “VBA Han-
delsplein”.

The system started with only one customer, but is growing. It is still op-
erational but far from the intended scale. Its origin is called Floweraccess
which was started in 1995. Due to the fact that trade through this channel
takes place in large batches, the addition XL (eXtra Large) was given to
the word Flower.

Comparing Two Cases

Given the exchange processes the two cases are compared, see Table 2.
The main differences are in the search, pricing, and logistics processes.
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Table 19.2 Comparison Exchange Processes of KOA and FlowerXL

Exchange Processes

Case 1:
KOA
Electronic Auction

Case 2:
FlowerXL
Electronic Brokerage

Search Buyers use electronic system to Buyers use electronic system to
search for auctioned supply search potential supply

Pricing Pricing via Dutch auction Pricing via bilateral negotiation be-
mechanism tween broker and buyer

Logistics Logistics from grower via auc- Logistics directly from grower to

tion hall to buyers — hub and
spoke system

buyer — point to point

Payment & Settlement

Within 24 hours via auctioneer

Within specified time frame

Authentication

Products are authenticated by
auctioneer

Products are authenticated by bro-
ker

Product representation

Physical product representation
in auction hall or digital picture
online

Digital picture in database

Regulation

Regulated by auctioneer

Regulated by broker

Risk management

Grower risk - not selling — is
tackled by analysing auction
prices; Buyer risk — not getting
what needed — by analysing sup-
ply and ordering

Grower risk — needing more flower-
growing resources than predicted —
is tackled by optimising input re-
sources (energy, light); Buyer risk —
not being able to sell what was or-
dered — is tackled by analysing cus-
tomer demand

Influence

For grower — sequence of auc-
tioning; For buyer — setting price

For grower — specifying products;
For buyer specifying contract

Dispute resolution

By auctioneer.

By broker.

Lessons Learned

The following lessons came out of the analysis. Firstly, we recall our cen-
tral proposition in this article.

Proposition: A smart business network will ensure adaptation and adapta-
bility by employing both supply-driven as well as demand-driven coordina-

tion mechanisms.

The two cases show that the combination of supply and demand driven
network configurations provide the flower industry with the right balance
between adaptation and adaptability and create for a long period of time a
profitable network outcome.



282  Section 3: Governance of Smart Business Networks

Supply-driven Network

In the supply-driven network the Dutch auction model is a rational choice
due to the fact that it is supply driven and it assumes bargaining power
from the sellers (growers) side. Business network coordination is steered
by the (electronic) auction mechanism. It is an excellent allocation mecha-
nism both in terms of finding the best price/buyer but also in terms of
speed (time specificity: an asset is time specific if its value is highly de-
pendent on its reaching the user within a specified, relatively limited pe-
riod of time (Malone et al, p. 486)). Its strength is also that the seller will
get immediate market feedback and therefore the auction is a strong im-
pulse for sellers to innovate. Electronic auctions impact the buying behav-
iour and have some implications for logistics and transport of products. Its
weakness is related to the supply orientation.

Important Business Rules

In the supply driven network business rules with regard to pricing by the
Dutch auction clock are important and critical. These business rules deter-
mine the value of the traded flowers and allocate the supply to the best
buyer. It is an efficient mechanism in terms of time; 30,000 transactions
are taken place every morning in each of the main auction centres. Sec-
ondly, business rules with regard to logistics are critical. These business
rules govern the logistical stream of flower and determine how and when
flower are distributed to the right buyer.

Embeddedness in IT

Several attempts were developed to implement the auction rules in elec-
tronic systems. Some were complete failures like Vidifleur (Kambil & van
Heck, 1998), others were very successful for example Tele Flower auction
and later KOA. Critical is to automate the business rules with regard to
auctioning without creating disadvantages with regard to the logistical
business rules. Attempts to create a mixture of auctioning with demand
orientation and new logistical forms — see for example Sample Based Auc-
tioning (Kambil & van Heck, 1998) — were not successful. Some new
business rules could be implemented in the electronic auction systems like
“proxy bidding’ and a warning system when specific products will be auc-
tioned.
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Contribution to Network Performance

The network performance in terms of logistical performance and delivery
of a variety products is caused by the combination of the strengths of the
auction with the strengths of the logistics. The business network therefore
is able to deliver within 24 hours flower products around the world.
Smartness is related to the auction and logistical capabilities.

Based on the analysis the following hypothesis is formulated.

Hpypothesis 1: Better aggregation of demand information by the open elec-
tronic auction systems will increase the adaptability and therefore improve
the network performance.

Demand-driven Network

In the demand-driven network the (electronic) brokerage model is a logical
choice due to its forward-driven nature. Business network coordination is
steered by the wholesalers/retailers (given the feedback from the end-
consumers). It is in terms of allocation mechanism less transparent and will
usually lead to less optimal allocations. Usually price information from the
open auction market plays a role as a (possibly inaccurate) benchmark. It
can be argued that there is less stimulus for innovation (also due to the fact
that products are more commodity type of products). Within the demand-
driven networks reverse auction markets could be implemented (as we ana-
lysed in the fruit industry (Leijdekkers, 2001; van Heck, 2004)). In this re-
verse auction scenario buyers specify their demand and growers bid to ful-
fil that demand in terms of quality, lead-time, and price.

Important Business Rules

In the demand driven network business rules with regard to specifying the
contract between buyer and grower(s) are important. The broker is con-
necting buyers with sellers and by specifying the details of the contract the
future demand in terms of product, services and delivery time are speci-
fied.

Embeddedness in IT

The business rules with regard to direct contract between buyers and sell-
ers could easily be embedded in electronic systems. Several attempts were
made to create network wide systems which is much more difficult and
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most systems failed due to the power balance between flower cooperatives
on one hand and wholesalers/retailers on the other hand. Electronic bro-
kerage systems enabled better information exchange between the parties
involved in the contract.

Contribution to Network Performance

The network performance in terms of product and logistical performance is
related to the demand orientation of the network. Flowers are produced on
demand. Smartness of the business network is related to determining the
future demand of consumers with regard to flowers.

Based on the analysis the following hypothesis is formulated.

Hypothesis 2: Better specification of demand information (from end-
consumers to growers about consumers preferences and feedback) will in-
crease the adaptation and therefore improve the network performance.

It is not clear what the impact is of the two different logistical systems. In
the supply driven network the hub-and-spoke system allows efficient dis-
tribution and transportation from growers to buyers. However, its weak-
ness is that specific logistical demands are hardly being met. In the point-
to-point system of the demand oriented network the individual logistical
transaction is effectively carried but the overall efficiency is questioned.

Conclusions and Implications

This article makes three key contributions to the literature of electronic
markets and smart business networks.

First, it shows that two types of network configurations (supply-driven
and demand-driven) with each their own type of business logic and busi-
ness rules can be distinguished in business networks. Smartness is related
to the fact that a business network can handle both configurations at the
same time.

Second, it shows how electronic markets function as a network orches-
trator in a smart business network and how they manage adaptation and
adaptability by facilitating the different network configurations by ena-
bling multiple market-based coordination mechanisms. Both electronic
auction markets as well as electronic brokerage markets create adaptability
and adaptation capabilities respectively that impacts the overall network
performance.
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Third, it formulates hypotheses that show how specific business logic con-
tributes to the adaptation and adaptability of the business network.

Although derived from the context of the flower industry it seems to be
likely that these results also hold in other industries for example direct
sales versus reseller models in the electronics industry or the insurance in-
dustry, and production-on-demand versus cash-and-carry in the furniture
and automobile industry. Further research needs to develop and test hy-
potheses in these and other industrial settings.
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20 The Viable Systems Model Applied to a
Smart Network: The Case of the UK
Electricity Market
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Peter Kawalek', and Brian Warboys®

Introduction

Beer (1979) and Checkland (1981) have written extensively on how or-
ganisations and networks exist within complex environments, which gen-
erate emergent demands upon them (Anderson, 1999, p. 218). In order to
remain viable these networks have to be able to fulfill these demands but
as Haeckel and Nolan (1996) pointed out: emergence cannot be forecasted
and so a sense and respond capability is required. The object of the study
is to understand how unforecastable, unplanned for and potentially devas-
tating exogenous shocks to businesses can be mitigated by the benefits of
being part of a Smart Network. The contributions of our article apply both
to academics and business practitioners and are in its investigation of the
concept of Smart Business Networks. In one such network, an electricity
market, we illustrate how the smart capability functions at a strategic,
business process and technical levels using Beer’s Viable System Model
(VSM) to analyze it.

Research Method

Our case study of the UK electricity market is an illustration of a complex
system that generates highly volatile emergent demands for electricity
supply businesses. These businesses use a Smart Network to help meet
these demands, which are a legal obligation set by the industry regulator.
We suggest that an embedded intelligence allows the accommodation of
extreme flux in user demand. These environmental demands are of the na-
ture of communications and control, which are cybernetic problems.
Therefore we analyze this case using Beer’s VSM, which was designed to
analyze highly complex and recursive systems made up of medium term
viable sub-systems such as businesses (Beer, 1979).
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University of Manchester, Manchester M15 6PB, UK, dshaw@man.mbs.ac.uk
2 Department of Computer Science, University of Manchester
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We then use the VSM as a framework for delineating this complex system
along lines of near decomposability (Simon, 1969, p. 99). We use Simon’s
concept of near decomposability, operationalised as Beer’s VSM, to
“modularize” a complex business network and investigate the interaction
between its “modules”. Of course near decomposability is not the same as
complete decomposability so the subsystems exhibit module-like proper-
ties (Parnas et al., 1985). Their external connections are loosely coupled
(Weick, 1974) relative to their internal connections. Their “intensity of in-
teraction” (Simon, 1969, p 90) is greater for internal than external connec-
tions. This justifies us thinking of them as subsystems and of the overall
network as having a heterogeneous structure rather than being a single
homogenous object.

Beer describes a system as “a group of elements dynamically related in
time according to some coherent pattern”. The interrelations are the busi-
ness processes that are shared between elemental businesses, for example
when a vendor business’ service or product is composed into that of a cus-
tomer’s meta-process. A business network is a system because the busi-
nesses in the network are interrelated via business processes and share de-
pendences such as resources, (e.g. goods and information), and meta-
resources such as trust and power.

VSM Analysis of the UK Electricity Market
The UK Electricity Market

The electricity sector in England and Wales is a connected set of electricity
producers, suppliers and consumers joined by two networks. The first net-
work carries electricity, the raison d'étre of the system, and the second
network carries data between the various diverse organisations and private
individuals that this sector’s supply chain consists of. The second network
is used to control the first network.

In March 2001 the UK government introduced New Electricity Trading
Arrangements (NETA) in England and Wales (National Audit Office,
2003). These arrangements were designed to use market forces to reduce
electricity prices by making the electricity market operate more like other
commodity markets. Prior to this the arrangements for trading electricity,
known as the Pool, were thought to be uncompetitive and open to manipu-
lation. In October 1997 the Minister for Science, Energy and Industry
asked the Office of Electricity Regulation (OFFER), the regulator at that
time, to review the way that electricity was traded in England and Wales
and to suggest a number of improvements in areas that included reducing
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the price charged to the user and improving choice, quality and security of
supply for electricity users (NAO, 2003).

OFFER’s review of the Pool pointed to problems of over regulation that
limited the effect of normal market forces such as competition in price set-
ting, together with supply-side and demand-side price influencing. In short
the Pool, one of the first examples of a wholesale electricity market in the
world, was limited by the complexity of its bidding and price setting
mechanism, the inflexibility of its regulations and openness to manipula-
tion of its payment rules (NAO, 2003). The main proposal from the review
was that the trading of electricity should become much more market-based.
OFFER recommended that the electricity market should operate more like
other commodity markets subject to special requirements for physically
balancing supply and demand in order to maintain the security and quality
of electricity supply.

These special requirements come from the fact that electricity is a com-
modity that is very difficult and costly to store; and whilst its supply can-
not be varied instantaneously its demand does vary instantaneously. Bal-
ancing rather than buffering stores is used to stop frequent small power
cuts caused by high user demand volatility. The Government demands that
users should be shielded from short-term price volatility.

Electricity flow domestlc
retail
electricity electricity supply SME
generation distribution company customers
Six main vertically Tens of supply
integrated generators, companies fronted by
using oil, coal and gas brands and actually industrial &
plus many smaller supplied by a small commercial
generators powered by number of electricity organisations
hydro-electric and wind supply companies
sources
——
wholesale supply
marketplace marketplace

Fig 20.1  Elements of the English and Welsh electricity industry value chain in
2003
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These recommendations led to the current trading arrangements known as
NETA. With NETA the value chain for the industry is divided up into the
wholesale marketplace and the supply marketplace. Here we focus on the
supply market, which consists of generators who are suppliers, pure sup-
pliers and users (see Figure 20.1). Deregulation is such that Credit Suisse
First Boston, a bank, is allowed to trade on the future prices of electricity
in the electricity wholesale marketplace and a grocery firm, Sainsbury, can
supply electricity to a domestic user for their home.

Deregulation has stimulated a large influx of new electricity suppliers.
This increase in suppliers has been in parallel to the increasing number of
electricity users changing and rechanging their suppliers. The UK’s Na-
tional Audit Office found that from May 1999 to June 2000, “6.5 million
customers - one in four - had saved money by changing supplier, and cus-
tomers were changing at the rate of 400,000 a month” (NAO, 2004). This
has lead to a huge increase in user churn: disconnecting existing customers
and connecting new ones. Furthermore, the regulator, now called The Of-
fice of Gas and Electricity Markets (Ofgem), specifies a whole series of
service level agreements that electricity suppliers must meet during this
change process. These mandatory requirements are stated in the form of a
highly complicated set of business processes represented in dataflow dia-
grams. Figure 20.2 shows an overview of these business processes as an
indication of how complicated they are rather than for detailed examina-
tion.

VSM Analysis

VSM is a general architecture for viable systems and it is used to analyze
the ability of this network to deal with large volumes of user registrations
and deregistrations by examining the registration and deregistration proc-
ess from the viewpoints of the subsystems of the four major parties: the
user of the electricity; the old electricity supplier; the new electricity sup-
plier; and the regulator, Ofgem. Beer (1979) defines the five subsystems of
a viable system and how they interact to control an organization (see Fig-
ure 20.3). The decomposition of a system into discrete but interdependent
subsystems with different roles is a key part of the VSM model. Beer
(1979) defined the five subsystems of a viable system as follows:

Subsystem 1 consists of operational processes — the “plants”,
Subsystem 2 oversees System 1’s processes,

Subsystem 3 plans operational strategy inside the organisation,
Subsystem 4 is concerned with outside the system and the future,
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e Subsystem 5 sets policy for the system.

Future and Environment

. A\ J
e M
“Operations” “Manage ment”

Fig 20.3  Standard VSM diagram showing subsystems

These five subsystems interact to produce all the VSM’s behaviors and
control the production of these behaviors. We can use the VSM to decom-
pose the market into subsystem roles. We can also use the VSM to decom-
pose the regulator, the electricity suppliers and the users. For example,
Subsystem 1, the plant, is the subsystem that supplies electricity in the
supplier’s system and consumes electricity in the user. The separation of
controlling subsystem and controlled subsystem is another property of the
VSM.

e Subsystem 1 (operations) — supplying electricity (supplier), using elec-
tricity such as the operation of a hairdryer or electric furnace (user),
regulating the supply and use of electricity (regulator),

e Subsystem 2 (oversight) — supervising day-to-day electricity supply
(supplier), supervising day-to-day electricity use such setting the heat
levels of a hair dryer or an electric furnace (user), regulating the supply
and use of electricity such as availability and price levels (regulator).

e Subsystem 3 (operations strategy) — supplying electricity efficiently and
effectively (supplier), using electricity efficiently and effectively (user),
regulating the supply and use of electricity such as checking user satis-
faction (regulator),



296  Section 3: Governance of Smart Business Networks

e Subsystem 4 (outside and future) — dealing with environmental and fu-
ture requirements that affect the supply of electricity such as oil prices
(supplier), dealing with environmental and future requirements that af-
fect the use of electricity such as electricity prices (user), dealing with
environmental and future requirements that affect, or are affected by, the
supply and use of electricity such as global warming (regulator),

e Subsystem 5 (policy) — whether and how to supply electricity, diversify
or change sector (supplier), whether and how to use electricity (user),
how to regulate the supply and use of electricity such as for supplier sat-
isfaction, user satisfaction, the satisfaction of both or the satisfaction of
another party (regulator).

Herring and Kaplan have used the VSM to generate a Viable System Ar-
chitecture (VSA) for the interfaces that link a viable system, that is itself a
production subsystem (i.e. Subsystem 1) within a greater system, to the
rest of the system and its environment (2001, p. 4). For example, a sales
office of an electricity supplier is a viable system whose product is new
customers. The VSA is developed as a software architecture but because it
is based upon a general model for viable systems is applicable to our case.
Here the production system is represented by the contents of any of the
circles labeled S1 in Figure 20.3. Another example could be a single elec-
tricity supply business operating as part of the UK electricity network. It
could also be a single factory using electricity. The value of this descrip-
tion of inter-subsystem and environmental interfaces is that it allows an
examination of the interface structure and the interfacing protocol.

Herring and Kaplan classify adaptation capabilities into three types:
homeostatic (maintaining control variables within parameters), mor-
phostatic (changing the control algorithms that govern homeostasis) and
morphogenetic (“acquiring new component and discarding others”) (2001,
p- 3). A user maintains profitability by incorporating an electricity price
increase into the price of its products using homeostatic adaptability. A
supplier displays morphostatic adaptation capability when it changes the
method it uses to calculate profitability. The TXU Energy demerger is an
example of morphogenetic capability used to maintain a threat to viability
from negative profitability. All users, suppliers and the regulator display
examples of all three types of adaptation capability to remain viable.

The interface structure is itself composed of an operational and a control
hierarchy. Each interface between subsystems consists of a communica-
tions channel, such as a production manager (Subsystem 3) using an email
channel to inform all factory supervisors (Subsystem 3) of the next week’s
production schedule. This is the operational level. If we were to view the
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interface itself as a VSM then it is the operational subsystem of the inter-
face (Subsystem 3).

The control level of the interface is separate to the communications
channel and acts to maintain homeostasis for its own viability. If this is not
possible morphostatic, and ultimately morphogenetic, adaptation then oc-
cur. In other words an interface is used whilst it serves its purpose and if it
fails to do so then its use is changed; and failing that another interface is
used, i.e. the component is swapped out. An example of this from our case
is the regulation of a single electricity supplier. If a supplier does not fol-
low the strict business process guidelines set out by the regulator then the
regulator takes action.

For example, we will now use the VSM in our analysis to show how the
parties interact using different subsystems during a change of supplier
process. The simple steps occur in this order:

1. Subsystem 4 of user becomes aware of a supplier offering a better deal,

2. Subsystem 3s of user and new supplier agree the deal parameters and
how to connect,

3. Subsystem 3s of user and old supplier agree how to disconnect,

4. Subsystem 1s of user and old supplier disconnect,

5. Subsystem 1s of user and new supplier connect.

Changing supplier involves transferring user information from the old sup-
plier to the new supplier. The regulator row of Table 20.1 shows how the
regulator’s Subsystem 1 checks the effectiveness of this transfer. If the old
supplier takes too long then the regulator’s Subsystem 1 communicates
with the old supplier’s Subsystem 4 to demand an improvement under
threat of action to hinder that supplier’s policy attainment. In other words
the regulator threatens punitive action and the old supplier’s Subsystem 4
asks its Subsystem 1 to hurry and its Subsystem 3 to plan how to stop the
delay reoccurring.

The Subsystem 4 boxes of the user and suppliers in Table 20.1 are shaded
to emphasize that the regulator only interfaces with Subsystem 4. How-
ever, if the interface that the regulator uses to communicate its threat is not
capable of transmitting, or the supplier is not capable of receiving, then the
interface is thus not capable of realizing its goals as an interface.

In our example this may be because the person that transmits the threat
is not trained to use email or the person that receives it has left the supplier
company. The control system of the interface acts to correct this by, for
example, directing the transmitting person to use the telephone or, respec-
tively, acquiring a new reception person. Here the control system for the
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interface is embodied in the responsibility of the manager in charge of
communication with badly performing electricity suppliers.

Table 20.1.

The functions of the subsystems of each stakeholder
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The description of inter-subsystem and environmental interfaces in the
VSA also allows an examination of interfacing protocols, which is the de-
scription of the process for connecting and disconnecting interfaces (Her-
ring and Kaplan, 2001, p. 6). But here we confine our analysis to a simple
change of electricity supplier at the business level rather than at the inter-
face level because this is all that is required to illustrate some of the smart
properties of this network.

The final property of a viable system is self-reference. Self-reference is
the property of a system, which makes the existence, design and behavior
of one part of a viable system naturally complete, fit with and be a conse-
quence of the existence, design and behavior of the other parts of the sys-
tem. In our electricity market case an electricity supplier is a component of
the viable system that is the electricity market. The very nature of the
component causes it to strive to increase custom as its design allows it to
do; and its behaviors, based upon the design and driven by its nature, actu-
ally cause this to happen. On a lower level (i.e. below the network level
and below the organizational level) this driving nature, or policy subsys-
tem, is fuelled by the personal and group motivations of humans that staff
the policy role of the supplier’s business. The same can be seen for the
other subsystems of the VSM when we view them as roles that act to main-
tain system viability with respect to other subsystems via homeostatic
feedback mechanisms.

Discussion and Conclusions

Our analysis shows the very high structural flexibility requirements placed
upon the electricity suppliers during changes in supplier and the regulation
of this process. A customer is able to choose to change to any other elec-
tricity supplier in the market; therefore each supplier potentially has to
communicate data to any other. Furthermore, this complicated process oc-
curs every time a user changes supplier so there is a very high volume of
such interactions between all three parties. Each interaction involves the
preparation, transfer and processing of large amounts of user data thus
generating very high volume flexibility requirements. The suppliers have to
change from transmitting zero data to a given competitor, to transmitting a
high volume of data whenever a customer changes supplier.

The benefits of deregulation were that electricity prices fell (for the us-
ers and the regulator, i.e. the government) and new suppliers could enter
the market (for the new suppliers). The current suppliers did not directly
benefit. This was due to two reasons. Firstly, deregulation led to more
market-like conditions that allowed the entry of more electricity suppliers
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and an associated increase in competition, which drove down prices. Sec-
ondly, as well as service levels the industry regulator specifies in great de-
tail the business processes that the suppliers must enact. In other words the
regulator describes how the suppliers should behave to each other and to
the users.

One example of processes that are enacted by all parties is the descrip-
tion of the business processes that are required to produce a user discon-
nection and a connection, i.e. a change in supplier. These business proc-
esses are completely modeled in dataflow diagrams that are easily
available and whose evolution is strongly controlled by the regulator
(MRASCo, 2003). The model contains the sub-processes: disconnect, con-
nect, check disconnection and check connection. This business process
model is a standard for the interactions of all parties. It /imits variety at any
given stage in the process to a small set of well-defined stimuli and re-
sponse options, i.e. problem types and associated solution types. Also, the
publication and availability of the MRASCo dataflow diagrams ensures
that all parties are familiar with these standard business processes. Thus
type flexibility requirements are fixed to partly compensate for variable
structural flexibility and apparent volume flexibility.

Extreme structural flexibility requirements come from the ability of any
user to choose any supplier. This is mitigated by the Data Transfer Service
(DTS) operated by Electralink (Electralink, 2004), which was formed after
deregulation by the fourteen Public Electricity Suppliers of England, Scot-
land and Wales. The DTS is in itself a network that enables business-to-
business data communications between any electricity suppliers connected
to it, i.e. there are two networks here: the electricity supply chain and the
DTS. Thus the transaction costs of suppliers-to-supplier and regulator-to-
supplier communication is lowered. More importantly the incremental
costs of such communication are lowered and so volume flexibility is
greatly increased. This simple Flexibility Model, incorporating the struc-
tural, type and volume flexibility constructs was developed as part of the
EPSRC funded Flexible Business Integration project.

Another product our VSM analysis, combined with Simon’s insights on
hierarchy, is that whilst the same number subsystems of the user and sup-
pliers interact, the regulator’s operations subsystem (Subsystem 1) inter-
acts only with the meta-systems of the suppliers. This mixing of roles has
the effect of enabling the network to exist on three hierarchical levels. If
we divide the roles of a VSM into two: production (Subsystem 1) and the
meta-process acting on production called evolution (all other subsystems)
we can say that a single supplier, or the regulator, exists on two hierarchi-
cal levels. These are the production level where business processes directly
further the goals of the subsystem (e.g. electricity supply or use) and the
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evolution level where meta-processes act upon the processes on the pro-
duction level (Warboys et al., 1999, p. 26). The implications of this are
discussed in the next section.

The ‘smart’ in smart networks is distributed across the whole network.
One example of this concerns a network of actors. An actor can react faster
if it is located functionally local to an emergent demand upon the network.
The BBC, Reuters and other news networks exhibit this property by dis-
tributing foreign correspondents all over the world. By being located near
to an unforecastable demand upon their network, such as a newsworthy
event, foreign correspondents can report on the event faster. This is be-
cause they may hear about it faster and because they can get to the scene of
the event faster. We use the concept of functionally local to emphasis that
it is the functioning of the actor that needs to be local to the emergent de-
mand rather than the actor’s actual self.

Secondly, network smartness includes some capability. An emergent
demand that requires a response exhibits variety, i.e. it is not of constant
type. A response capability must consist of at least two components: a de-
cision-making capability and response production capability. The decision-
making capability is a choice between possible response production op-
tions and the latter is a set of business processes to execute, e.g. the choice
a foreign correspondent has on if or how to follow the story.

The smart architecture of the UK electricity network is operationalised
partly as a regulatory standard. The regulatory standard, or business proc-
ess model, is an example of embedded intelligence within a network be-
cause it distributes capability to enact a common set of business processes
across many organisations. This capability is functionally local because it
is directly available to local decision-makers; humans or model-driven
Business Process Management Systems (BMPS). Intelligence is embedded
into this electricity market via an intelligently designed standard for behav-
ior. A standard is a model projected onto the B2B interaction partners (like
an ERP vanilla process model is forced onto one organisation). One can ei-
ther abstract a model from an object process or project a standard onto an
object. Both can be used to drive BMPS, or human, process enactment and
be examples of network intelligence.

The business process interactions standardized by the regulatory stan-
dard are not the only example of smartness in this network. Another smart
property of the UK electricity market is provided by the DTS. Infrastruc-
tural communications protocols are also standardized in the form of the
DTS thus limiting the costs of structural flexibility by reducing the number
of possible response production requirements to one standard DTS proto-
col. Thus the decision-making capability of each user only has to deal with
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choosing a supplier, not how to connect to them. Both the standard for
business process (the data flow diagrams) and the standard for interconnec-
tivity (the DTS) take advantage of Simon’s concept of near decomposabil-
ity by modeling on/y the salient properties of the complex system of users,
suppliers and regulator. Thus, by having only to deal with an abstraction,
the full complexity of business operation is reduced for all parties.

Finally, modeling a Smart Network as a viable system may be highly ap-
propriate because viability is a product of a system’s innate homeostasis.
The interactions between subsystems are modeled using a control para-
digm that by its very nature is anti-oscillatory and so strives to maintain a
set point (Herring and Kaplan, 2001, p. 4). This set point can exist at any
hierarchical level and so maintaining it can encompass automatic homeo-
static, morphostatic and morphogenetic adaptation on the part of the viable
system. This has the effect of making the system naturally stable and less
prone to dissolution because of exogenous stimuli.

Smart Business Networks are viable systems themselves and can be de-
composed into subsystems that either together or singularly must display
smartness. These subsystems, such as process networks or telecommunica-
tions infrastructures are themselves networks that must fully overlay the
main Smart Network. They display smart properties that contribute to the
smartness of the greater Smart Network. This is aligned with the properties
of “distributedness” and functional locality. If smartness is not distributed
or functionally local then it is the business that is smart and not the net-
work. This applies across the network span of businesses, in order to affect
all members, and up the hierarchy of all its levels, for dealing with emer-
gence.

Future research in this market is focusing on how business process man-
agement systems can be incorporated into the modeling of the industry.
The current approach of using dataflow diagrams is static and is not archi-
tecturally designed in such a way as to facilitate its own evolution, i.e. it
could be redesigned hierarchically to allow more single action changes us-
ing the concept of loose coupling.
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Review Comments

Reviewer: Katerina Pramatari
Rapporteur: Marcel van Oosterhout

The article gives the impression that the viable systems model is applied to
components of the network, not the network itself. The regulator does act
on the level of the network. Two suggested properties for smart business
networks, i.e. ‘sense and respond capability’ and ‘bounded rationality’ are
not clearly demonstrated in the UK Electricity Market case.

We expect deregulation should lead to benefits / gains for (some of) the
business network actors involved. The article is not quite clear what bene-
fits deregulation has brought, and which business network actors are hav-
ing the benefits? Furthermore, is the whole system becoming more effi-
cient / healthy? In the analyses not only the user should be considered, but
all the other stakeholders. Consider the results of an earlier study on de-
regulated utilities by the World Trade Organization.

In the utilities sector smart business networks are formed and enabled
by electronic marketplaces (like www.utilics.com). Via such marketplaces
electricity can be auctioned, furthermore (aggregated) demands of indus-
trial customers can be represented and brought on the market.

The regulator has a strong role in the further development and deregula-
tion of the electricity market. What will happen if the whole EU market for
electricity is deregulated? According to EU policy this needs to be in place
in 6 years from now. Some countries have already deregulated their elec-
tricity market; others are still in the process of implementing the new mar-
ket structure. Some global standards have been developed, however the
implementation differs per country. Deregulation has led to more rules and
more complexity in the business, thereby increasing the transaction costs.
However, in the end prices for the final consumer should go down, because
deregulation will lead to more market like conditions and competition
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(with new players entering the market). However, in some markets net util-
ity cost went down, however total costs went up because all kinds of taxes
were added (connection fees, usage fees, and local fees).

Business process standards (data flow diagrams) enforced by market
regulators limit the behaviour for data transfer varieties. Dataflow dia-
grams are static models, which are not easy to make adaptive.

Due to deregulation of the market, in the future customers might sell
their excess capacity of electricity on the market, which they had produced
via home-electricity devices. This possibility is not taken into account in
the models.

The question is whether the electricity business network is a structural
system, with a number of generators, receivers and brokers of information
(as posed by Dan Braha). It would be interesting to use his approach to
analyze the electricity business network, including the switching behaviour
(400.000 switching customers per month in the UK).

In the US deregulation forced separation of electricity suppliers (who
control the electricity network) and electricity providers.

With regards to the smartness of a business network, the fundamental
question is which percentage of the network has to be successful, to call it
smart? You don’t have to be successful to be smart. Smartness is usually
related to uniqueness and novelty. In the analyses and design of smart
business networks the authorities should be included as well, since they of-
ten constitute an important actor in the network.



21 Governing Smart Business Networks
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Management
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Introduction

With the recent acceleration of market dynamics, more flexible ways of
collaboration need to be put in the place of traditional static supply chains.
“Smart Business Networks” (SBN) are regarded an appropriate instrument
to meet the challenges of future competition and better innovation man-
agement performance. Their temporary, flexible and dynamic nature re-
quires the necessity to quickly exploit synergies between different enter-
prises to realize innovative common business objectives. Creating new
ideas, transforming them into a product or service, and successfully bring-
ing them to the market is a challenge that is yet difficult to manage within
single enterprises where several players within one singular organization
need to be streamlined to the common objective (O’Sullivan 2002). Inno-
vation management is a major issue to make industrial collaboration in en-
terprise networks of companies more successful (Hauschildt 1993; Klein-
schmidt et al., 1996). Within a collaborative network, the success of
innovation processes highly depends on an efficient network government
(Lentz 2003, Eschenbaecher 2004): Different intra-enterprise innovation
processes run by several players from different organizations, sharing dif-
ferent company cultures and information systems, need to be harmonized
to successfully realize an innovative idea.

This paper takes a three step approach to discuss how the Distributed
Innovation Management can be applied for governing Smart Business
Network. First, a case study will highlight the need of structured and inno-
vation-driven governance for enterprise networks. Secondly, basic con-
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cepts of Smart Business Networks and Distributed Innovation Manage-
ment are to be exposed and integrated into a synthesizing life-cycle
schema for collaborative networks. Thirdly, Distributed Innovation Man-
agement is discussed in more detail and a prototypical web-based platform
supporting innovation-driven network governance is to be introduced.

Case study: The role of Innovation Management in Enterprise
Networks

The following descriptions are based on the “Tooling Manufacturing” case
evaluated by Behnken (2004). Within the last years, more and more large
enterprises have taken strategic decisions to concentrate their procurement
and collaboration on a small group of key suppliers (strategic suppliers).
Participating in this exclusive group requires outstanding economical,
technological and qualitative competences. For small companies, this re-
quirement is difficult to fulfill and they must take significant efforts for
remaining in business either in direct cooperation with the hub or as 2™ or
3" tier supplier. Typically, these suppliers are small and highly specialized
companies that have in-depth knowledge on their own individual busi-
nesses on hand. Designing an innovative product or service in a collabora-
tive network fundamentally requires integration of each partner’s specific
knowledge into the item. Managing these innovation related information/
knowledge flows in a network is one of the most important tasks of dis-
tributed innovation management. Figure 21.1 shows the complexity of in-
formation and goods flows inside a collaborative aerospace engineering
network of one hub and six partnering SMEs.

This clearly indicates the necessity for an inter-organizational, Distrib-
uted Innovation Management (DIM) to support governance and coordina-
tion activities within the network. Hence, establishing an efficient DIM is a
success critical factor for the network’s overall success. Later, we will give
an approach to a methodology and a web-based portal addressing this
problem.

The scenario pictured within Figure 21.1 holds true for a traditional
static supply-chain, and it does not necessarily represent a Smart Business
Network. Anyway, the imagination of a highly dynamic and flexible Smart
Business Network points out even clearer the need for a flexible and adap-
tive DIM as a governance instrument: Whenever a partner enters or leaves
the network, it has to be integrated into or disintegrated from the existing
ICT infrastructures. Since a computer supported DIM must run on that in-
frastructure, the DIM methodology must be able to support flexibility
among the partners.
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Distributed Innovation Management within Smart Business
Networks

The term "Smart Business Network" is used for organizations that are
knowledge-driven, internet-worked, dynamically adaptive to new organ-
izational forms and practices, learning as well as agile in their ability to
create and exploit the opportunities offered by the e-economy,” (Filos,
2003). Therefore, adaptability is a crucial feature of the SBN. The concept
of SBN is currently seen latest development in organizational development
that started with traditional forms of organization (e.g. hierarchies) and had
a first turning point with increased networking structures followed by the
innovative concepts described before.
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A smart organization is an organization that comprises best practice of
various forms of organization. It is thus an excellence model. (Filos 2000)
Three characteristics of the SBN make it unique (Ellmann, 2003).

e Its commitment to build collaborative partnerships which encourage
and promote the clash of ideas. Customer focus and meeting (or even
surpassing) customer expectations is recognized as a key success factor,

e The SBN survives and prospers in the new economy because it can re-
spond positively and adequately to change and uncertainty,

e The SBN identifies and exploits new opportunities by leveraging the
power of smart resources, i.e. information, knowledge, relationships,
brands, and innovative and collaborative intelligence (Filos, Banahan,
2000).

It is therefore a “best-of everything organization” that can respond to the
shift from supplier driven mass production to customer driven mass cus-
tomization and all its consequences.

Evolution Towards Distributed Innovation Management

Throughout the last five decades, practices in Innovation Management
changed significantly (Mohrle, 2003).

Pavitt (2003), Rothwell (2000), Dogson (1994) and others have put for-
ward more than a decade ago non-linear innovation models, such as the
systems integration and networking model or 5th generation model that
conceives implementation as a non linear process of both explicit and tacit
knowledge flows among a network of firms and their suppliers and cus-
tomers. The authors structure innovation management in a four level
model shown in Figure 21.2. The y-axis represents the different team
structure (more information on teams at Cascio 1999; Zedtwitz und Gass-
mann 2002) and the X-axis represents the form of collaboration. The lower
levels in the hierarchy (collaborative, project and individual innovation)
are embraced by the distributed concept. In DIM, collaboration is extended
beyond the limits of a single organization, cutting across the enterprise
network. Next figure depicts an approach to this concept.

Individual innovation has been the main focus of much research in the past
and involves the development of tools such as mind mapping and Triz to
support innovation for the individual or small group of individuals.
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Project innovation represents tools that support project teams, in particular
virtual teams. This area is currently addressed with software tools such as
MS Project and collaborative environments to support information sharing
between small groups, over the intranet or internet.

Collaborative innovation is innovation among a large group of individuals
sharing a portfolio of projects (rather than one single project). In this type
of innovation department goals replace project goals. The tools available
for collaborative innovation environments are typically referred to as “un-
structured collaboration” tools. These types of tools provide an information
framework where organizations can construct their collaboration environ-
ment to share and exchange any type of information including organiza-
tional goals, actions, teams and results. This type of innovation manage-
ment is available as “state of the art”.

Distributed innovation is innovation across a particular intranet within an
organizations supply chain or even virtual organizations. This level of in-
novation is defined by all of the “collaborative”, “project” and “individual”
innovation, taking place lower in the hierarchy. This facilitates in enhanc-
ing innovation across supply chains by reducing the enterprise-centric per-
spective of individual organizations and seeking a more dynamic network-
centered perspective that engages enterprises other than closest suppliers
and customers. The tools required for effectively supporting distributed

innovation are in their infancy.

In developing a DIM methodology and a software tool supporting this
methodology’s utilization, the authors have adopted the idea of non-linear
innovation processes and introduce requirements and an approach for a
flexible technological infrastructure. The Distributed Innovation Manage-
ment approach provides the flexibility to support the application of differ-
ent innovation methodologies to offer the ideal basis for innovation.

Distributed Innovation Management is defined as the process of
managing innovation within and across groups of organizations joined to
co-design and co-produce products and to over co-services to fulfill the
customer’s needs. For doing this, the companies must align their strategies
for business models, organizational structures (processes), exchange of
knowledge and last but not least ICT, to build a stable and efficient
organization. In this context Behnken (2003) stated that enterprises that do
not successfully master their own, intra-organizational innovation
processes are expected to face immense problems in sharing their
innovation processes with other networking companies.
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An integrated Life-Cycle-Schema for DIM in SBN

Many life-cycle models for virtual organizations and SBN have recently
been developed (Telle et al., 2002). Analyzing the latest developments in-
dicates that there is a clear focus on the “creation” which we summarize in
more detail with the term breeding environment and “operation” phases of
the VO life cycle. Every attempt to create a SBN must be accompanied by
a careful analysis of the life-cycle in terms of partner configuration and
mechanisms to organize the collaboration. Figure 21.3 shows the life-cycle
of an enterprise network. A prerequisite for a frictionless operation is an
efficient inter-organizational product data- and process management
(Reinhart et al., 2000).

While in earlier projects the emphasis was mostly on supporting the op-
eration phase, it can be noticed that in the latest projects the complete
management of the innovation process phase is becoming important
(Camarinha-Matos, 2004). Consequently, Figure 21.4 shows the concept of
the Virtual Breeding Environment*, which is embedded into the life-cycle
of'a SBN.

4 A Virtual Breeding Environment creates a community of occasionally collaborating companies. The
community ensures that the partners apply methods and procedures to ensure a certain quality stan-
dard .The term virtual breeding environment was recently developed by Camarinha-Matos and Af-
sarmanesh (2003)
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This life-cycle has been detailed a bit more in order to better stress the
various requirements. When the VBE created an operable SBN, the part-
ners are ready to realize the innovative product and service that is objective
of the partners involved. That objective represents the “Virtual Centre” of
the life-cycle, to that all actions need to be adjusted.

Virtual organisation
[ ]
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@ ..
\' ®
‘0‘
>
A X
| :

0 M—_—
o
(o)
Preparation Operational
phase phase

Fig 21.3  SBN Life-cycle from an organisational viewpoint

In the breeding environment the first phase deals with initiating a SBN.
The main requirement for doing this is ultimate trust between the collabo-
rating partners. The second phase is called draft planning. In this phase re-
duction of uncertainty is a major requirement for the network partners. An
outline or initial plan will support the SBN enormously. Thirdly, the for-
mation phase is responsible for partner selection. In this phase interaction
and readiness to communicate to create any kind of common process in the
SBN. This phase concludes activities in the breeding environment.

The second main area is called realization of innovation products and
services in Figure 21.4. Here the clear focus is on successfully conducting
the distributed innovation process. The detailed planning is a prerequisite
for any realization activities in a SBN. Reciprocity and commitment from
all SBN partner will ensure that all partner share objectives and visions. In
the operation phase the requirements knowledge exchange and disclosure
of competencies ensure that the network invests in the best possible solu-
tions. Finally the SBN disassembles which again sets major requirements
towards reliability and commitment. Figure 21.4 states the overall life-
cycle a Smart Business Networks and integrates some prerequisites that
must be met to run efficient DIM within that life-cycle.
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In the authors’ opinion DIM is a ce

N (Eschenbaecher, 2004)

ntral instrument for governing SBN.

Therefore a clear concept on the related DIM approach must be given. This
is characterized by three main aspects:

fined control mechanisms, power

Coordination by using: Transparent structure of responsibilities, de-

structures, structuring and governing

phase model, definition of organizational forms of virtual teams, steer-
ing committee as project controlling and external support by consult-

ants or non-team members,

Communication by using: Portal structure to save, open and revise

documents, e-mail, calendar, news editor, quick links, status window,

category definition,

face (24 hours availability).

Cooperation with: Subscription opportunity, Web-browser user inter-

It is important to follow a holistic approach taking into account strategic,
structural and technical aspects in order to implement an effective distrib-
uted innovation management in SBNs enabling the partners to share the
success factors risk, purpose and trust. The organizational structure and in-

frastructure influences the costs and e

ffectiveness of the collaboration.
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Strategic Recommendations

Strategic alignment of singular companies must be the sum of their indi-
vidual strategies (Marshall et al, 2001). Hence, the strategic aspects of in-
novation management must focus on the individual partner and its align-
ment. The innovation can be implemented on a green field or introduced
into an existing VBE. In both cases these strategic aspects are (i) respect-
ing individual strategies/ alignment, (ii) accepted mediation instance (iii)
transparency and (iv) communicated individual mutual benefits.

In existing VBE it is strategically important to implement the aspects
stated before to foster innovation processes. For the SBN a strategic inno-
vation management methodology then can be selected and applied accord-
ing to the individual interests of the involved partners.

DIM approach

The general idea is to support scenarios like the one shown in Figure 21.1
with a methodology to commonly conduct DIM. This would enable such
networks to become smarter in the direction of a SBN. As a major compo-
nent the concept of collaboration has a major impact on distributed innova-
tion management in SBN. Our approach splits the innovation process into
specific, discrete phases. Each phase is concluded by a review that clears
the innovation process for the next phase by accepting the previous’ phases
results, or forces the process back into the previous phase for improve-
ment.

These iterative recursions separate the model from traditional, linear in-
novation models. Hence, this model is a non-linear one. Within the phases
“context”, “assessment”, “preparation”, “achieving” and “auditing” many
subordinate parallel activities take place, see Figure 21.5.

Every phase is finished by a review organized by an independent group
of experts. This can be an internal management board, reviewers of a fund-
ing body or a steering committee of a distributed team. Furthermore the
innovation process is separated in the two main stages innovation planning
and innovation introduction. These areas are governed by project teams
which coordinate the project. This methodology shows that conducting a
DIM activity within a network makes a substantial effort in coordination,
cooperation and communication necessary.
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Fig 21.5  Approach for non-linear Distributed Innovation Management (Es-
chenbaecher, 2004)

Evaluation

The non-linear DIM approach stated above was incorporated into a proto-
typical web-based platform. This prototype has been prepared in 2003
(Bremermann 2003). Consequently the usage of the DIM methodology has
been tested within a large user case (see Eschenbaecher 2004). 55 organi-
zations participated in a study on their judgment on a web-based DIM
methodology (www.expide.org/ecolead). The following screenshot shows
the portal, see Figure 21.6.

As a main result, all the testing organizations agreed that a web-based
DIM platform is the appropriate way to support innovation management in
SBN.
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Fig 21.6  Web based distributed innovation management model

Summary and Findings

SBN impose enormous requirements on the ability of companies to col-
laborate and innovate. New methods and approaches are needed to provide
those SBN with the appropriate instruments to face this challenge. Distrib-
uted innovation management has been highlighted as powerful approach to
better govern and structure SBN. Yet, innovation management is not suffi-
ciently implemented in that kind of organization. This is based on the large
set of requirements shown and the missing common strategy development
for the overall network as discussed in the paper. Recommendations for
strategic and infrastructural aspects highlight the need to create a distrib-
uted innovation management system.

The main success factors for a SBN, shared risk, shared purpose, trust
and mutual benefit have to be supported by clear and visible collaboration
mechanisms. Consequently the practical implementation of an innovation
strategy is a key success factor.

The evaluation of the DIM approach took place in a major case study in
2003 (Bremermann, 2004; Eschenbaecher, 2004). Further validation of
these concepts is presently done by implementing them into a number of
case studies. Assessment of these case studies will provide crucial infor-
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mation on success, potentials, and possible weaknesses of the ideas pre-
sented in this paper.
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22 Sharing Process Knowledge
in Business Networks

Amit Basu!

Introduction

Increasingly, firms worldwide are moving away from monolithic structures
with vertically integrated businesses spanning large value chains and to-
wards more tightly focused business capabilities that more effectively lev-
erage each firm’s core competencies. A major factor enabling this trend
has been the dramatic improvement in inter-firm communication and coor-
dination processes enabled through a broad array of information technolo-
gies, ranging from email and the Internet to EDI and Web services. This is
consistent with economic theories such as Transaction Cost Economics
that argue the merits of market mechanisms for business transactions (Wil-
liamson, 1981), but recognize the inherent risks and costs of using markets
rather than intra-firm hierarchies (Malone et al., 1987). As a result, it is be-
coming necessary today for a firm to develop strategic plans that include
consideration of the roles and activities of a variety of business partners as
well as its own. In other words, such firms increasingly function as entities
within a business network, or business web, rather than as standalone
monoliths. Recently, there has been increasing interest in the design of
smart business networks, which can be characterized by the following fea-
tures:

e  Value systems that have more complex topologies than linear
chains or tree-structured hierarchies,

e  Coordination mechanisms that can effectively manage the neces-
sary interactions among component firms and their processes (rec-
ognizing that many firms participate in multiple business net-
works),

e  The ability to adapt to changing markets and environmental condi-
tions,

e  The ability to learn from past performance.

' Cox School of Business, Southern Methodist University, Dallas, TX-75275,
USA, abasu@smu.edu
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The effective functioning of a smart business network depends upon three
major factors:

1. effective management and implementation of key business processes
within each component firm in the network,

2. effective communication and coordination between the various firms
within the network, and

3. creation of an effective interface between the network and its environ-
ment.

Complicating these factors is the fact that each of the component firms
within the business network may be an independent firm, with its own
goals and priorities. In other words, it is unlikely that the firms would be
willing to provide as much transparency about its internal operations and
resources to its business partners as it would to other divisions/units within
the same firm. Thus, an important yet nontrivial challenge in the design
and implementation of a business network is the creation of suitable inter-
faces between the participating firms, geared towards addressing all three
factors above. Furthermore, since the participants in the network and/or
the structure of their business processes can change over time, it is also
important to have tools to quickly and reliably analyze the effects of such
changes on the functioning of the network.

In this paper, we examine the concerns and challenges to the effective
implementation of mechanisms for sharing process knowledge among the
participating firms in a smart business network, and propose an approach
to formally model and analyze shared process knowledge. Our approach is
based on a graph-theoretical approach to the specification of business
processes and workflows, using a construct called a metagraph (Basu and
Blanning, 1994), and presents the following advantages for designers and
managers of smart business networks:

1. The approach is based on graph theory, which combines intuitive visu-
alization capabilities with a mathematical foundation that supports ro-
bust algebraic analysis. An important benefit of this feature is that it en-
ables sophisticated computer-based tools to support process analysis,

2. Metagraph-based representation of business processes enable all the im-
portant components of the processes to be considered, and also supports
multiple views of the processes that highlight interactions between
components such as documents, tasks and resources,

3. There are algebraic procedures that can be used to analyze the effect of
changes such as failures or removal of components such as tasks and re-
sources, and the synthesis and/or decomposition of multiple processes,
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4. Metagraphs also support hierarchical abstraction operators, which en-
able simplified and focused views of complex processes, which reduce
the complexity and visual clutter of “flat” representations.

The paper is organized in five sections. In the second section, we discuss
the issue of knowledge sharing in business networks, and what capabilities
would be needed to support this. In the third section, we briefly review the
use of metagraphs for representing knowledge, processes and workflows.
In the fourth section, we show how the formal properties and operators of
metagraphs can be exploited to achieve the capabilities identified in the
second section. And finally, the last section presents some directions for
further research.

Knowledge in Business Networks

Relationships in business networks between two specific firms can of the
following types:

1. Vertical relationships along the value chain: In this case, each partner
performs business processes spanning a specific component of the value
chain, such as raw materials sourcing, component manufacturing, as-
sembly and manufacturing, marketing, distribution, sales and after-sales
service (the chain in a service industry is similar, with manufacturing
substituted with service assembly and composition),

2. Horizontal relationships across the value chain: In this case, the two
firms may perform the processes in the same or overlapping portions of
the value chain. Examples of this case include two suppliers of parts to
an automobile manufacturer, or two content providers to a financial ser-
vices provider,

3. A hybrid relationship, such as where a firm that is already performing a
process engages a supplier (vertical) partner to augment its capacity and
throughput for that process.

If all the relationships between connected firms are considered, the result-
ing business network can be huge, spanning multiple industries, mutually
competing firms, and firms that have no non-trivial dealing with each
other. Therefore, we use the term business network to refer to the network
of firms that a particular firm interacts with. In other words, given three
firms A, B and C such that A and B interact, and B and C also interact, the
business network of A would include B, but not C (unless A and C also in-
teract directly).
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In order for each firm in a business network to function effectively, it has
to not only manage its own internal processes, but also manage its relation-
ships with its partners. This means that it needs to know how the business
processes of each partner would impact its own processes, and similarly, it
needs to provide its partners with sufficient information about its processes
so that they can function effectively. In order to achieve smart business
networks, we further assume that the specification of shared process
knowledge is in a form that can allow the network to be reconfigured eas-
ily, with new partners and new relationships. Thus, not only the functional
structures of processes, but also relevant business rules that govern the use
of inter-firm process relationships, have to be specified.

In the next section, we show how the use of metagraphs for process rep-
resentation can be leveraged to capture this type of information, and also to
support formal analysis of the business processes spanning the network.

Metagraphs and Process Knowledge

A metagraph is a graph-theoretic construct in which edges are used to de-
note directed relationships between two sets of elements. These relation-
ships can be represented visually, as shown in Figure 22.1. Each set of
elements in a vertex is identified by surrounding them by a closed bound-
ary such as an oval. Each arrow denotes a relationship, from its invertex to
its outvertex. In addition to the visual representation, there is also a formal
matrix representation of a metagraph, in terms of an adjacency matrix
(Basu and Blanning, 1994). Furthermore, using appropriate algebraic op-
erators defined on this matrix representation, a variety of transformation,
connectivity-based properties and procedures have been defined on meta-
graphs, and these have also been applied to a variety of structural analyses
of metagraphs. In particular, connectivity features of metagraphs are very
useful. For instance, two kinds of paths can be defined on metagraphs. The
first type is a simple path, which represents a sequence of edges linking
two individual elements. This is similar to connectivity as defined for tra-
ditional graphs such as simple and directed graphs. The second type is spe-
cial to metagraphs, and is called a metapath. A metapath defines connec-
tivity between two sets of elements, and is a powerful construct that can be
exploited for a variety of different analyses. An example of a metagraph,
along with both simple and metapaths is provided below.

Figure 22.1 shows a metagraph consisting of five edges, e;,..., €5 defined
over a generating set of eight elements, X, ..., Xg (the number below each
edge will be explained in the next section). Associated with each meta-
graph is an adjacency matrix A, as well as the closure A* of the adjacency
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matrix. This closure matrix is particularly useful in connectivity-based
analysis of any metagraph, since it reveals all the simple paths in the meta-
graph, and can also be used to identify all the metapaths in the metagraph.
This ability to capture connectivity between sets is a powerful feature of
the metagraph representation, since it also provides the basis for hierarchi-
cal abstractions of metagraphs, as discussed below.

Fig 22.1 A metagraph

In the metagraph representation of business processes, each process is rep-
resented as a collection of tasks, and each task is represented as an edge
linking sets of inputs and outputs (Basu and Blanning, 2000). The inputs
and outputs may be organized as documents such as forms and reports. In
effect, each edge provides a black-box representation of a task, since it
does not reveal the task’s internal structure or procedural specification;
only what inputs are needed to drive it and what outputs are generated
upon successful completion of the task. Each task can also have additional
attributes associated with it, such as the resources (people, machines, etc.)
needed to execute the task, the duration of the task, and the cost of the task.
The representation has a formal algebra associated with it, which enables
analysis of process structure. This analysis can also be extended to the syn-
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thesis of processes from several component sub-processes, and the decom-
position of complex processes (Basu and Blanning, 2003).

An example of a metagraph-based representation of a process is shown
in Figure 22.2, which depicts a simplified version of the process of loan
evaluation in a bank. The vertices in the metagraph consist of information
elements needed in the process, as well as conditions applicable as con-
straints on tasks (such conditions are prefaced by a “?’). To illustrate the
representation, consider the edge e,, which represents a loan risk assess-
ment task. This task is performed by a loan officer I, and generates a value
of LR, the risk rating of the loan, based on the credit rating of the applicant
and the loan amount requested. Now consider the edge es, which reduces
the feasible loan amount if the loan risk rating turns out to be unacceptably
high. The condition “?Risk High’ limits the use of this task to only these
situations. On the other hand, if the loan risk is acceptable, the condition
“?Risk Low’ is satisfied, and a loan decision is made by following the de-
cision rule embedded in the path <eg, es>. In effect, this example shows
many features of the metagraph representation of processes, such as the
use of constraints on tasks, the responsibilities of each resource, the use of
iterative sub-processes when necessary, and the sequential dependencies of
tasks.

Processes in Business Networks

Assume that processes within each firm in the business network are repre-
sented as metagraphs. In fact, each firm may have several such process
metagraphs corresponding to its various business processes. Each process
has a specification that details its complete structure, and this specification
is intended for internal use within the firm owning that process. However,
the business partners of that firm may also need to have some understand-
ing of the structure and scope of the process, so that they can align the
process with their own related processes. An obvious challenge in this area
is the representation of each business process at multiple levels of specific-
ity, so that different entities involved with that process can not only be
aware of the process, but also factor their understanding of the process into
whatever process analysis they deem necessary.
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Fig 22.2 Metagraph of Loan Evaluation Process
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Legend for Tasks and Resources:

e: Credit Rating Process eg: Loan Approval

e,: Alternative CR Process €o9: Bad Risk Assessment

e;: Property Appraisal a: appraiser

e4: Risk Assessment b: branch manager

es: Loan Amt. Reduction 1: loan officer

¢ Risk Exposure Assessment r: risk analyst

e7: Acceptable Risk Assessment s: risk categorization system

Fig 22.2  (continued)

AC
AD
LA

Fig 22.3  Projection of Loan Process Metagraph

8
it

Fig 22.4  Projection of Risk Exposure Tasks
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©

Fig 22.5  Projection of Branch Manager Tasks

Fig 22.6  Figure 22.3 Augmented with a New Rule

Sharing Knowledge about Process Structure

A significant advantage of the metagraph approach to process representa-
tion is that it allows multiple representations, in various modalities. For in-
stance, metagraphs support a projection operator (Basu, Blanning, and
Shtub, 1997), which enables a large metagraph S defined on a set of vari-
ables X to be simplified into a corresponding view S defined in terms of a

specific subset X, X such that internal details of § that involve elements

other than the specified subset X; are not disclosed, yet any changes in the
original metagraph that impact the view are propagated to the view. In
other words, if a process and its views are defined in terms of metagraphs,
then any changes to process structure are propagated as relevant to the
views, and can be factored into any analysis of the process at the level of
the view. To illustrate the notion of the projection operator, consider Fig-
ure 22.3. This shows a metagraph consisting of a single edge, which repre-
sents the projection of the metagraph in Figure 22.2 over the subset of
elements (AC, AD, LA, CR, LR).
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The value of the projection operator is that it provides a simpler view of a
process or system. In the context of business process modeling, this hierar-
chical abstraction serves another useful purpose. It enables selective dis-
closure of process knowledge, thus facilitating knowledge sharing across
organizational boundaries. However, this requires a minor refinement of
the projection operator. In the projection operator as defined in (Basu,
Blanning, and Shtub, 1997), a projected edge represents a metapath from
the invertex to the outvertex in the base metagraph. However, in the multi-
organizational context, a firm may want to project an edge without neces-
sarily showing all its invertex elements. To see this, consider the edges e;
and es in Figure 22.2. These represent tasks performed by a risk analyst
and a property appraiser, and utilize information components PD, CD and
BP as pure inputs. Of these, PD and CD may be externally procured items
from applicant data or real estate reports. However, BP represents the
bank’s internal portfolio information, which may be private. In such situa-
tions, it is reasonable to consider an external view of the process as shown
in Figure 22.4. Note here that BP does not appear in the projected edge,
even though it is a pure input to the process. Nevertheless, the edge is a
reasonable characterization of the risk exposure assessment process, for
external purposes.

We formalize this external projection operator as follows:

Definition: Given a metagraph S = <X ,E > with a subset X; of X being

private elements, then an external projection of S over a subset X~ of X
such that X'nX, # ¢ is obtained by taking the corresponding projection
of S over X~ and then removing all elements of X; from it.

Note that the external projection can be easily derived from the regular
projection operator, so no new procedures are needed. Also, by definition,
each externally projected edge is a feasible task in an internal process once
the private elements are also made available.

The external projection then allows for a very useful way to share proc-
ess knowledge. We illustrate this using the example process in Figure 22.2,
which reveals the loan evaluation process assuming that all the tasks are
performed within a single organization. Now assume that the process is to
be disaggregated into component sub-processes managed by three organi-
zations. The first organization, which uses the loan officer resource, per-
forms the tasks captured by the external view in Figure 22.3. The second
organization, which consists of the risk analyst and property appraiser re-
sources, performs the risk exposure sub-process represented by Figure
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22.4. And finally, the third organization, consisting of the branch manager
and risk categorization system resources, performs processes shown to-
gether in Figure 22.5 (for space reasons, the loan decision propositions are
used to correspond to the approval and rejection decisions).

The strength of this approach is that each organization can represent,
analyze and manage its own processes using the metagraph representation.
At the same time, the external views of the processes collectively comprise
a metagraph too, which can be analyzed using the same formal analytical
tools and procedures.

Most business processes are also governed by business rules, which de-
termine the specific conditions under which each task can apply. In the
metagraph representation, rules can be incorporated seamlessly in the rep-
resentation. This is because rules stated in the form “IF <A> and <B> and
... THEN <C>” can be represented as edges in a metagraph, with the con-
ditions (antecedent) forming the invertex of each edge and the consequent
forming its outvertex. In other words, a collection of rules can be repre-
sented as a metagraph, and rule-based inference can be implemented using
connectivity properties and procedures on the metagraph. This has been
shown in (Basu and Blanning, 1997).

In the context of a business network, business rules show up in two
ways. First, there are business rules that apply to a firm’s own processes.
Such rules can be incorporated into the metagraph representation of each
relevant process. Furthermore, such rules would be abstracted out of the
external view of the processes as seen through suitable projections applied
to the process metagraphs. It is easy to see how each firm in the network
can keep its internal rules secure, even while revealing the appropriate in-
formation about its processes to its partners. An internal rule would appear
in a projected view of a process only if all the antecedents and the conse-
quents of the rule were part of the projection set (which is controlled by
the firm that owns the process). At the same time, a business partner may
want to impose conditions upon its partner’s processes. For instance, a
manufacturer may insist that the component produced by a supplier meet a
particular quality requirement.

The shared representation of inter-organizational processes can also be
embellished with additional business rules that are visible to all partners,
and can be used to refine the process. For instance, in our example, con-
sider the addition of a negotiated rule among the partners that if the credit
rating of the applicant is below B, then the risk is too high. Such a rule can
be superimposed on the shared process, and also propagated to relevant
organizations. Figure 22.6 shows how this rule, represented by the edge
“r’, can be added to the shared views. Note that the other new edge that is
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added merely evaluates the proposition “Is Credit Rating Less than B?”
based on the value of the credit rating CR. In this case, this new rule pro-
vides an alternative workflow that could override the business rules em-
bedded in the original processes. In fact, it is easy to see that it might reject
loans that otherwise may be acceptable. The important point is that the
shared rule can be applied in the context of this particular business net-
work, without affecting how each individual firm may conduct its process
internally, and with other partners. This is because each firm can construct
different views for different networks in which it participates, and the col-
lective processes in these networks could be very different, yet all man-
aged in conjunction with each firm’s internal processes, and without vio-
lating any privacy constraints for any of the internal processes.

Sharing Temporal Knowledge

So far, we have focused on merely functional dependencies between tasks
in terms of the information elements they use and produce. However, there
are other dimensions of processes that also can be shared. One significant
area of concern among business partners interacting in terms of specific
processes is the timing and scheduling of tasks within each firm that are
dependent on related tasks performed at other firms within the business
network. A significant advantage of the metagraph approach is that it al-
lows attributes such as task duration and cost to be assigned to edges rep-
resenting process tasks. These attributes can then be used in analyzing the
schedule and cost aspects of each process. For instance, task duration at-
tributes can be used in algorithms to identify the critical path through each
process, namely the sequence of tasks that must be completed in time in
order to complete the process in time. Identification of such critical paths
can be beneficial, since each process workflow is a metapath involving
multiple elements and tasks, and the critical path determines not just the
tasks that are critical (which is what traditional PERT/CPM analysis does),
but also which outcomes of each task must be achieved first (Basu and
Blanning, 2001). In other words, within each workflow of a business proc-
ess, the critical path analysis can identify the sequence of tasks as well as
the affected elements that are critical to the timely completion of process
execution.

To see how critical path analysis can be used with process metagraphs,
consider again the metagraph in Figure 22.1 as a process metagraph, and
let the numbers below each edge correspond to the expected durations of
the tasks represented by that edge. Based on these, the earliest completion
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times and latest completion times for each outcome element can be com-
puted as shown in Table 22.1. The table also shows the slack in the sched-
ule for each outcome. From this, it is easy to see that not only is the set of
critical tasks comprised of {e», €4, €5}, but furthermore, within these tasks,
the elements x5 and x¢ are on the critical path, while x4 is not. This indi-
cates than the tasks that generate x4, have some slack, even though x4 is an
input to a critical task.

Table 22.1 Critical Path Analysis of Figure 22.1

Element Earliest Completion Latest Completion Slack

X 0 3 3
X2 0 0 0
X3 4 7 3
X4 4 9 5
X5 9 9 0
X6 14 14 0
X7 11 14 3
X8 17 17 0

To see how critical path analysis can be used with process metagraphs,
consider again the metagraph in Figure 22.1 as a process metagraph, and
let the numbers below each edge correspond to the expected durations of
the tasks represented by that edge. Based on these, the earliest completion
times and latest completion times for each outcome element can be com-
puted as shown in Table 22.1. The table also shows the slack in the sched-
ule for each outcome. From this, it is easy to see that not only is the set of
critical tasks comprised of {e», €4, €5}, but furthermore, within these tasks,
the elements x5 and x¢ are on the critical path, while x4 is not. This indi-
cates than the tasks that generate x4, have some slack, even though x4 is an
input to a critical task.

In the analysis of interacting processes across a business network, such
critical path analysis can be extremely valuable, since the view of each
component process is at a high level that spans many specific tasks. In
terms of the example, the tasks that produce x4 may be a sub-process
within one firm, while the task that uses that information may be in an-
other firm. Identification of the critical path can alert each organization to
focus on the scheduling of the time critical tasks (and even the components
of these tasks) that impact not only that firm’s own processes but also
those of its partners.
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Sharing Other Process Knowledge

In this paper, we have focused our attention on two types of knowledge
sharing about processes that can be valuable for managing inter-
organizational processes. However, the metagraph representation supports
a variety of other types of process knowledge that can be shared for effec-
tive process management. For instance, process metagraphs can be trans-
formed into equivalent metagraphs that focus on the interactions between
resources, rather than information elements. These resource interaction
metagraphs (RIM) can be analyzed in the same way, since they are based
on the same construct (Basu and Blanning, 2000). In other words, the
RIMs of the interdependent processes of the different firms in a business
network can be used to identify the resources that need to interact across
organizational boundaries, and furthermore, the nature of these cross-
boundary interactions. This can be a valuable tool in designing communi-
cation and coordination mechanisms across the business network.

Conclusion

In this paper, we have shown how representation of business processes and
workflows as metagraphs can be used to share knowledge about process
structure and scheduling across business networks in ways that support not
only useful visualization and abstraction of processes but also useful struc-
tural analysis of these processes. In particular, we have focused on the pro-
jection operator and an extension of it called the external projection, and
demonstrated how such abstraction of process structure can be exploited
for inter-organizational knowledge sharing at appropriate levels of speci-
ficity and disclosure. We have also shown how temporal information about
processes can be represented in process metagraphs, and demonstrated the
use of critical path analysis to improve analysis and sharing of temporal
knowledge about such processes, both within individual firms as well as
across the participating firms in a business network.

The metagraph approach to business process analysis is unique in its
ability to combine intuitive and powerful visualization capabilities with the
representational power to include knowledge about many important as-
pects of processes such as information elements, tasks, constraints, rules,
resources and durations (as well as possibly other attributes such as cost
and reliability), along with a formal mathematical foundation that enables
a variety of useful analytical procedures on the represented processes. Pro-
viding a single common basis for each firm to represent its processes and
manage its internal processes as well as the sharing of appropriate knowl-
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edge about the processes with business partners is a key advantage, since it
does not force each firm to have to use different methods and mechanisms
for external knowledge sharing versus its internal knowledge management.

Finally, it is important to recognize that while the exposition in this pa-
per has been largely in terms of the visual representation of metagraphs, all
the features and analysis that we have discussed can be implemented in
computer-based tools that manipulate the algebraic representation of proc-
ess metagraphs in terms of the adjacency matrix and algebraic operations
on it. Detailed description and discussion of such algebraic analysis is
available in many of the archival papers cited in the references.

There are a number of additional aspects of process management that
have not yet been explored in the metagraph representation. Examples of
such features include specification of delegation rules for workflow con-
trol, compensatory transactions for aborted workflows in processes, and
economic analysis of processes. These all represent promising areas for fu-
ture research, along with the development of CASE-type computer tools
based on metagraphs for knowledge sharing and process analysis.
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23 How Much Business Modularity?

Martijn R. Hoogeweegen' and Peter H.M. Vervest'

Introduction

Interaction costs are further decreasing (Butler et al., 1997), influencing
the trade off between in-house production and outside procurement in fa-
vor of the latter (Clemons et al., 1993). The opportunity for organizations
is to improve profitability by outsourcing more capabilities to specialized
business network partners. The threat is that organizations should clearly
focus to their core capabilities and make sure to be among the best provid-
ers of these capabilities within their business network communities.

Decreasing interaction costs will lead to the break up of organizations in
sub-units, which specialize in one or more core capabilities. Whole com-
munities of business networks may disaggregate into fragmented organiza-
tional units operating independently in many different constellations to ful-
fill market opportunities. This process will transform relatively stable
business networks into dynamic ones.

Business modularity is seen as an important enabler to dynamically op-
erating business networks. Modularity “... is an approach for organizing
complex products and processes efficiently” (Venkatraman & Henderson,
1998). The break up of organizations will be fostered by organizing around
modular capabilities. The benefit of fragmented communities is that like
other modular systems they can mix and match the right organizational
units to create the appropriate value for every single customer. The draw-
back of fragmented communities is that they become more transparent and
will not tolerate inefficiencies and imperfect markets. This will erode the
possibility to generate an adequate margin. The question therefore is to
what extend an organization should aim for modularizing processes and
products (see Figure 23.1). In this paper we address the issue of business
fragmentation opposed to the concept of granularity, which refers more to
an information systems point of view.

Real smart organizations know to what level they should modularize
products, processes and business networks. They know that too little
modularization restricts the possibility to mix and match with other or-
ganizations in temporary alignments. Too much modularity on the other
hand fosters the transparency of the offerings. Transparency will lead to
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increasing competition resulting in lower margins and dangers of imita-
tion.

_ Aggregated
High Companies
Number of
possible temporary
alignments
Fragmented
Low Organizational Units
Low High

Margin

Fig 23.1  The trade-off between aggregation and fragmentation

This paper introduces a preliminary framework to assess the appropriate
level of modularity. First the theoretical background is drawn before the
framework is introduced. Then a case study in the automotive industry will
serve as an example how to apply the framework. Finally conclusions are
drawn.

Background

As interaction costs further decrease, businesses will fragment into smaller
units organized around one or a couple of capabilities (see Aurik et al.,
2002). Based on the Transaction Economics Theory of Williamson (Wil-
liamson, 1985), Clemons et al (Clemons, 1993) illustrate how IT affects
the balance between in-house production and outside procurement. The
cost of in-house production is the result of relatively high production cost
and relatively /ow coordination cost. The cost of outside procurement is
the result of relatively /ow production cost and the relatively high coordi-
nation cost. The lower interaction cost, the lower coordination cost, the
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more likely organizations will prefer outside procurement over in-house
production. The move towards small organizational units, which are spe-
cialized in one or a couple of capabilities, will create dynamic business
networks in which many units form all kinds of temporary alignments to
combine their specialized capabilities to fulfill customer requirements (see
also Miles&Snow, 1992).

The process of fragmentation is not only supported by decreasing inter-
action costs. Also the trend of customization is driving this process. Cus-
tomers ask for more service and more personalized service: see also Ives &
Mason, 1990, Pine, 1993 and Vervest & Dunn, 2002. Customized demand
requires the instant mixing and matching of the right capabilities to exactly
fulfill was has been asked. Organizations are forced to think in reverse
(Jarvenpaa & Ives, 1993): first collect the (customized) customer order;
then organize within your business network the right supply or delivery
chain of organizations. The more customers ask for personalized goods
and services the more business networks will evolve into dynamic ones.
Dynamic networks of small organizational units are better capable of deal-
ing with customized demand.

Organizations in dynamic networks are challenged to offer competitive
capabilities and to form the right temporary alignments to serve custom-
ized demand. An interesting enabler is business modularity. Using modular
production techniques to deliver modular products is the key to success in
delivering customized goods and services efficiently. The idea of modular-
ity is to standardize the components of a system (a product or process) in
such a way that they can be separated and recombined fairly easily. This
makes modularity a powerful approach to organize complex products and
processes efficiently (Venkatraman & Henderson, 1998). The major ex-
pected benefits of applying modularity are the increase of customer satis-
faction, the decrease of coordination costs and the decrease of production
costs. Garud and Kumaraswamy, (1993) referred in this respect to the
economies of substitution: in a modular process design only parts of a
process have to be substituted by other processes to produce a different
product. Modularity allows to mix and match service elements to the cus-
tomers requirements and establish a these with a 1:1 relationship to the as-
sociated capabilities (Hoogeweegen et al., 1999).

Fragmentation Framework

The trend towards fragmentation is supported by decreasing interaction
costs and the increased demand for customized goods and services. Or-
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ganizations will streamline their activities to their core capabilities and will
adopt modular business structures. The question is however to what extend
modularity adds to an organization’s profitability and whether there is a
limit to the degree of modularity.

Too much modularity will have an economic drawback. The more
modular a system the more visible this system is to the outside world how
it works and functions. This will increase transparency and will give am-
munition to customers and competitors to ask for lower margins or to imi-
tate offered modules. Seen from an economic point of view an organiza-
tion should always want to “cover up” its modules to justify certain sales
prices. The more modules in-house and / or the larger the modules the bet-
ter an organization is capable of hiding inefficiencies and calculate them in
the sales price. However, the higher the level of modularity the less possi-
bilities to mix and match them with other modules.

Design
Visibility
Market
Transparency
Module
Comparability
Interaction
Costs J
y
Personalized Fragmentation
Demand Fit
Customization
Fit
v
Modularizability
Profitability

Fig 23.2  Fragmentation Framework

Defining the optimal level of fragmentation requires a constant delibera-
tion about the forces driving fragmentation and those that resist fragmenta-
tion (see Figure 23.2). The forces that drive fragmentation are customiza-
tion and decreasing interaction cost. The forces that resist fragmentation
are the limited possibilities to form temporary alignments and the erosion
of margins due to increasing transparency.
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Fragmentation is positively influenced by lower interaction costs and a
good customization fit. The (mis) match between the demand for personal-
ized products and the “modularizability” of products, processes and net-
works explains the customization fit. Modularizability is described as to
what extend products, processes and networks can be designed modularly.
Modularizability is enhanced (1) when a system can be relatively easy di-
vided into subsystems; (2) when the subsystems are compatible with each
other and (3) when subsystems optimally can be used or ran in parallel.

The better the modular operators as defined by Baldwin & Clark (2000),
are applicable to a system the higher the modularizability of this system.
These modular operators are: splitting a system into two or more subsys-
tems or modules, substituting one module for another, augmenting by add-
ing a new module to the system, excluding a module from the system, and
porting a module to another system.

Compatibility refers to the interfaces of modules (O’Grady, 1999). A
standard interface is required to easily connect modules. The higher com-
patibility the higher the modularizability of a system.

Optimal parallel processing is supported by divisible load theory
(Robertazzi, 2003). The more optimal tasks can be allocated to parallel op-
erating subsystems to increase the modularizability of a system.

Fragmentation is negatively influenced by the anticipated level of trans-
parency that will occur due to a modular design. Transparency is the result
of two forces. First, the smaller the modules of a system the more visible
the design of these modules, and thus the more easy to imitate. Second, the
smaller the modules the better they can be compared (in terms of perform-
ance, quality and price) and thus the more competition.

The framework shows how forces enabling and resisting fragmentation
should be considered to define the optimal fragmentation fit and therefore
optimally support the profitability of a smart business network community.

Automotive Case

The case described here to illustrate our framework is a simplification of
how automotive supply chains are currently organized. Recent trends in
the automotive industry are customization, focus on core competences,
move to modular production, and new internet-based players (Morcott ,
2000).The current automotive supply chain consists of eleven main capa-
bilities organized in four echelons: a supplier, manufacturer, distributor
and a car dealer. All eleven capabilities are required to design, produce,
distribute and sell cars. When three similar supply chains are considered
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we focus on a network consisting of 3 times 4 is 12 organizations (see Fig-
ure 23.3).
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Fig 23.3  Current network design

In this case we define the level of fragmentation as the total number of or-
ganizations within a pre-defined network compared to the theoretical
maximum number of organizations within that network. The theoretical
maximum in this network is basically one capability per organization,
meaning that this network would be broken up into 33 organizations (see
Figure 23.4). Based on the current level of fragmentation within the net-
work of 12 organizations we are going to assess the effects of the forces
enabling fragmentation and the forces resisting fragmentation.
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Fig 23.4  Theoretical Maximum Fragmented Network

Figure 23.5 illustrates how the current network design of 3 times 4 is 12
organizations could be further fragmented into a supply chain of eight or-
ganizations (and thus a network of 3 times 8 is 24 organizations). First of
all, the design function will be separated from production (see capabilities
1, 2, 3, and 4). Decreased interaction costs will enable organizations to
specialize in either production or design. The fourth capability, produce
car platform, will be combined in one single organization with installing
car modules, like doors, windows, etc. Second, due to the continuing trend
of customization the market facing capabilities will be organized in sepa-
rate organizations to fully prepare these capabilities for personalized de-
mand. For example, finishing the car and installing accessories (capabili-
ties 10 and 6) will be combined in a single organization as well as the
branding and marketing of cars (capabilities 7 and 9).

Based on our framework a far reaching process of fragmentation in the
automotive case could result in a new network consisting of 3 times 8 is 24
organizations. However, the framework also considers the factors resisting
fragmentation. Figure 23.6 shows that the current supply chain of 4 or-
ganizations that face a break up into 8 organizations most probably want to
fragment to a level of 5 organizations only.
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Fig 23.5  Maximum Expected Level of Fragmentation

The organizations owning production and design capabilities will try to
prevent these capabilities to break up because they fear too much transpar-
ency. An organization only capable of producing car modules like doors
can relatively easily be compared and replaced for another supplier. At the
market facing side of the supply chain a similar process could be antici-
pated; indeed installing accessories and finishing cars will be combined
into a single organization, as was shown in the fragmentation enabling sec-
tion, however, organizations will try to combine these capabilities with the
capability of delivering cars as well. In this way a more complete set of
capabilities accrues that can be offered to the market.

This example shows that based on the framework the optimal level of
transparency for this network is somewhere between 15 to 24 organiza-
tions.
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Conclusion

Decreasing interaction costs and the increasing demand for personalized
goods and services enable the further fragmentation of business networks
into smaller organizational units. Too much fragmentation however, could
lead to too much transparency enabling competition and imitation. Real
smart business networks constantly assess the optimal level of fragmenta-
tion and adjust accordingly. To support the assessment of the optimal level
of fragmentation we introduced the fragmentation framework. This
framework considers both fragmentation enabling factors as well as frag-
mentation resisting factors.
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24 The Potential of Webservices to Enable
Smart Business Networks

Jos van Hillegersberg', Ruurd Boeke?, and Willem-Jan van den Heuvel?

Introduction

After the hype, the web still holds huge potential for B2B integration. Now
that a majority of companies have realized some sort of, mostly static, web
presence, the web’s new promise is to enable smooth and cross-
organizational business integration. Webservices (WS) seem to be among
the key web-technologies that will allow this to happen. Eventually, these
technologies should enable the transformation of current static supply
chains into dynamic virtual networks of enterprises.

Proponents of WS-technology frequently claim that WS will lower bar-
riers for “plug and play” B2B integration. Through WS-oriented architec-
tures, current supply chains could become better integrated, more agile and
eventually intelligent. Others have said that these technologies are not yet
ready for large scale applications to supply chains and propose “tradi-
tional” cross-enterprise integration methods such as custom built point-to-
point interfaces or centralized E-Hubs which are able to connect systems
through custom made adapters.

Unfortunately, extensive reports from practice that address this debate
are lacking. Dynamic business networks enabled through WS technologies
are not yet a reality. The vast majority of current practical work is apply-
ing WS to improve intra-organizational integration rather than connecting
different organizations together. Most research and industry reports in this
area focus on new WS-technologies and standards. Few research addresses
the potential benefits to current supply chains or addresses implementation
issues. There is a lack of experience reports, case studies, demos, simula-
tions and sample applications concerning the application of recent WS-
technologies to illustrate and evaluate how WS could transform static and
inefficient supply chains into more efficient and dynamic “smart” business
networks.
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This paper attempts to start bridging this gap by focusing on the applica-
tion of WS technologies to enable dynamic and smart business networks.
The paper will address the following research questions sequentially:

Question 1: What are the current and near-future standardized compo-
nents of WS-technology relevant to enabling smart business net-
works?(section 2)

This question is addressed through a literature review and by evaluating
tools, technologies and methods for WS development.

Question 2: What is the current state-of-the-art in WS to enable smart
business networks? (section 3)

This question is addressed through developing a typical scenario in which
we transform a static supply chain into a “loosely coupled” business net-
work. We implement the scenario using state-of-the art “enterprise appli-
cation integration (EAI)” and WS orchestration technology.

Question 3: What are research issues regarding the use of WS technology
to enable smart business networks? (section 4)

This question we deal with by reflecting on our experiences with the de-
velopment of the scenario. From our development experiences we deduct
research issues and an agenda for WS technology in the light of its applica-
tion to enable smart and dynamic business networks.

Webservices

The Service Oriented Computing (SOC) paradigm (Papazoglou, 2003),
with as its main materialization WS-technology, promises to deliver a pro-
found new way of developing business applications and a significant step
forward in the quest to maximize software reuse and integrate systems
across different technology platforms. Although a variety of definitions of
SOC exist, key to SOC is the process of constructing a software applica-
tion by way of orchestration of pre-fabricated and pre-tested WS.

WS can be defined as self-describing, interoperable and reusable busi-
ness components that can be published and invoked through the Internet,
even when they reside behind a company’s firewall. WS constitute in fact
both design- and runtime, platform-agnostic distributed enterprise building
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blocks that can be composed into higher-order assemblies that support (in-
ter- or intra-) organizational business transactions. Hence, WS enable en-
terprises to leverage massively distributed applications, cutting across
“traditional” supply chains and vertical industries.

WS are considered an important candidate to overcome some severe ob-
stacles of CBD. In particular, WS are described in a standard manner by
their interface separating value-adding commodities from the actual im-
plementation. WS employ open, text-based standards to achieve interop-
eration between applications that possibly reside at various collaborating
organizations. While doing so, SOC overcomes one of the major disadvan-
tages of object middleware technologies such as CORBA, which in fact
were too complex, firewall unfriendly and hard to maintain. In addition,
SOC puts greater emphasis on three complementary views on services: a
client view, a provider view and a broker perspective (Burbeck, 2000).
Software components usually needed to be licensed and integrated on the
customer’s site. WS reside at the supplier’s site, thus supporting a feder-
ated architecture. The customer buys access to the WS instead of a license
to download and integrate software code or a component. This model de-
livers potential benefits similar to application service provision (ASP).
These include automatic upgrades to new versions, clear contracts through
service level agreements and often specialized support from the vendor,
etc. Lastly, services extend traditional class interfaces by including infor-
mation that is vital to setup Service-Level Agreements by attaching infor-
mation about extra-functional properties (OASIS, 2003), like performance,
security, and pricing information.

The first wave of WS-technology standards has been devoted to devel-
oping infrastructural solutions for achieving interoperation at the level of
messaging middleware. By now, industry has reached common agreement
on interfacing standards for WS using W3C’s WS Description Language
(WSDL, (W3C, 2001)) that builds top of W3C’s Simply Object Access
Protocol (SOAP), (W3C, 2000). These technologies and standards allow
organizations to expose their services and invoke services of other organi-
zations using the Internet. For locating services, directory services have
been developed such as UDDI (OASIS, 2003). Although these initial WS
standards enable simple transactions using basic describe, publish, and in-
teract mechanisms, they are not sufficient to support the more complex
and long transactions that take place in a business network.

Therefore, several industry consortia are now developing higher-order
WS stacks on top of SOAP that provide process composition languages.
Current initiatives include ebXML Business Process Specification Schema
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BPSS (ebXML, 2001) and the Business Process Execution language for
WS, (BPEL4WS), (BPEL, 2003), an initiative of BEA, IBM, Microsoft
SAP and Siebel. The W3C has initiated the Web Services Choreography
Working Group to establish a vendor-neutral choreography specification
which commands consensus and wide support. Today such as standard is
not available and therefore for this study we focus on evaluating the cur-
rent possibilities of the prominent current WS standards for transport
(SOAP, XML), description (WSDL) and business processes (BPEL4WYS),
and explore their potential to support dynamic business networks. Thus,
even though BPEL may be challenged or replaced, its current industry and
development tool support made it a logical choice for this study. Figure
24.1 illustrates how the standards used fit into the WS standards stack.

Business
BPEL4WS Processes
WSDL, Policy, UDDI, Inspection Description
Reliabl Transactions Quality
g eliable uali
Security Messacin of Service
ging Coordination

SOAP (Logical Messaging) Other protocols Transport

XML, Encoding Other services Enigging

Fig 24.1 WS standards stack (Source Curbera et al., 2003)

The key properties of BPEL are summarized in (BPEL, 2003):
“BPEL4WS defines a model and a grammar for describing the behavior of
a business process based on interactions between the process and its part-
ners. The interaction with each partner occurs through WS interfaces, and
the structure of the relationship at the interface level is encapsulated in
what we call a partner link. The BPEL4WS process defines how multiple
service interactions with these partners are coordinated to achieve a busi-
ness goal, as well as the state and the logic necessary for this coordination.
BPEL4WS also introduces systematic mechanisms for dealing with busi-
ness exceptions and processing faults. Finally, BPEL4AWS introduces a
mechanism to define how individual or composite activities within a proc-
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ess are to be compensated in cases where exceptions occur or a partner re-
quests reversal”. BPEL is built upon, and heavily uses WSDL. Every
BPEL process is exposed itself as a WS described in WSDL. The BPEL
process uses WSDL datatypes and WSDL to call external WS required
(see Figure 24.2).
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Fig 24.2  BPEL4WS process components (Source Peltz, 2003)

BPEL supports both WS-orchestration and WS-choreography. Peltz
(2003) describes the difference between the two as; “Orchestration refers
to an executable business process that may interact with both internal and
external WS. For orchestration, the process is always controlled from the
perspective of one of the business parties. Choreography is more collabo-
rative in nature, in which each party involved in the process describes the
part they play in the interaction”. For our exploratory study, we focus on
WS-orchestration. A WS-orchestration allows a party in a business net-
work to quickly define and execute a business process incorporating the
services of business partners in the network. Therefore, WS-orchestration
technology seems especially useful for enabling dynamic business net-
works. The actual possibilities of BPEL combined with the early WS stan-
dards SOAP and WSDL will receive more attention in the next section
when we implement a business network scenario.
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Implementing a Business Network Enabled by WS

To explore the potential of the current WS technology to enable smart
business networks we now develop a typical scenario in which we trans-
form a static supply chain scenario into a “loosely coupled” business net-
work that can be easily adapted and configured. We first implement the
scenario using state-of-the art “enterprise application integration (EAI)”
and then deploy WS orchestration technology. The scenario used here is
partly based on a supply chain scenario developed by the WS Interopera-
bility organisation (WS-I.org, 2004). WS-I has developed UML specifica-
tions of a Supply Chain Management scenario for the purpose of evaluat-
ing WS standards and tools. The specification documents include Use
Cases, Use Case Scenarios, Activity Diagrams and a sample architecture.

T

C:Enq_lnrl Warehouse Ato ship
a3l Rems in e Grger ')

[:-Rec-:lnj the ones being shipped by ;-:}

* Acant tultll Some Bems x_,"/ﬁequest warehouse Bto ship
" the remaining Bems

Sy fulfifls all terns

(Fte-c-ord the onas baing shippid by B )
,.-

-

B cant fulfill some tems )

B and ¢ or s fulfils items

Fig 24.3  Sourcing process of a Retailer in the WS-I sample supply chain sce-
nario (WS-I, 2004)

The WS-I supply chain scenario is based on a typical B2C model in which
Retailer receives customer orders and has to fulfill these by ordering from
a collection of warehouses. The retailer has to manage stock levels in
warehouses and replenish by ordering from a Manufacturer’s inventory (a
typical B2B model). In order to fulfill a Retailer’s request a Manufacturer
may have to execute a production run to build the finished goods (WS-,
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2004). Figure 24.3 shows part of the WS-I scenario (Sourcing of goods
from a Warehouse) in an UML Activity Diagram. The process flow shows
that ordered goods are located and shipped from warehouse(s). The objec-
tive of this sourcing process is to deliver all goods ordered and prevent
“out of stock”.

The WS-I scenario is a useful basis for our study. However, it is quite
broad and models a static supply chain. For example, the number of ware-
houses is fixed (3). Moreover, the business rules are very basic. For exam-
ple, as Figure 24.3 illustrates, orders are shipped from the warehouses only
based on a fixed sequence checking the available stock at warehouse A, B
and finally C, thus not comparing cost information. Therefore we have de-
veloped our own scenario, which is based on the WS-I supply chain sce-
nario, but adds dynamics to the business network and more complexity to
the business rules.

Similarly to the WS-I scenario, the sourcing process will sequentially
check multiple warehouses if the stock of a single warehouse is not suffi-
cient. Differing from the WS-I scenario is the option to change the number
of warehouses and the product assortment of each warehouse. The scenario
can thus be used to experiment with “smart” WS orchestrations that use
more complicated business rules to simulate the efficiency of order deliv-
ery for various business networks and warehouse product assortments. The
Warehouse system stores product ID’s, prices and stock levels and replen-
ishes stock by ordering from a producer whenever the stock level drops be-
low a minimum level. The Warehouse system keeps track of the number of
items in stock, the number of items ordered by customers and the number
of items in backorder with a producer (status awaited). Other than in the
standard WS-I scenario, prices can be different for the same product in dif-
ferent warehouses. Using this information, smart WS orchestrations can be
devised that optimize in time delivery and aim for the lowest price. Fi-
nally, producers are included in the scenario. Producers can be configured
to produce certain products in certain batches. The warehouse can order
from any producer in the business network. At this stage, the emphasis is
on enhancing the Retailer-warehouse relationship.
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Fig 24.4  Sample webshop application

The scenario was implemented by building small software applications for
each group of actors (producers, warehouses), a webshop application to
serve the test-customer, and an application to configure the scenario. The
user interface of the webshop is shown in Figure 24.4. Test consumers can
order products order multiple products in a single session. The shop appli-
cation checks the warehouses through calling their interfaces (services) to
inquire about stock levels. Figure 24.5 shows the scenario configuration
application. It can be used to configure the business network, e.g. setting
the number of warehouses, their product assortment and prices.

Initially, the scenario was implemented in the Microsoft .Net frame-
work. Using standard Enterprise Application Integration techniques (like
Remote Method invocation), the communications between webshop,
warehouse and producer were established. Then, the scenario was ported
to WS-technology. By using a WS orchestration tool (BizTalk , 2004) and
BPEL WS orchestration, the B2B processes were replaced by WS-
orchestration. These were previously “hard coded” into the .net (C#) code.
This exercise allowed us to clearly compare the potential of WS-
orchestration languages and tools as compared to traditional Enterprise
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Application Integration (EAI) techniques. In the following discussion, we
focus on the sourcing process between the Webshop and the retailer.

In porting the standard EAI scenario to a WS-orchestration, we focused
on the following questions: First, what is the power of BPEL to support
more complex B2B interactions? Would it be limited to modelling simple
straightforward interactions or could it also be used to quickly setup more
complex and long business transactions? Second, how mature and com-
patible are the standards and tools? As mentioned in the previous section,
orchestration standards such as BPEL are still under development. Does
this cause unexpected side-effects and unpredictable behaviour of the sup-
porting tools? Even more importantly, will WS-orchestration technology
enable the end-user to quickly setup and adapt B2B processes? Will WS-
orchestration technologies finally allow business users to escape from
costly, and error prone traditional EAI technologies that they did not un-
derstand? In other words, will these technologies soon empower the end-
user to become a “business network supervisor and configurator”?
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Managing the Warehouses & Product Assortment in the business

The implementation project started in 2003. Initially, we used Microsoft
BizTalk 2002 as the WS-orchestration product. However, the product had
several shortcomings, and when BizTalk 2004 was launched in February
2004, we decided to migrate to this product. We have considered several



358  Section 4: Design of Smart Business Networks

other tools that supported WS-orchestration for this study, such as tools
from Collaxa, BEA, IBM and Cordys. However, comparisons of several of
these products illustrate that differences are minor (Peltz, 2003) and for
our purposes any of these tools could have been used.

BizTalk 2004 includes several components such as a visual orchestra-
tion designer, a “message-mapper” to graphically translate and map differ-
ent XML messages and a Business Rule composer that is meant to isolate
business rules from the application. The BizTalk monitoring environment
contains a performance measurement tool and a debugging tool. To get a
feel for the usability and adaptability of BPEL WS- orchestrations in Biz-
Talk, we will briefly discuss the WS-orchestration between the webshop
and the Warehouses.

As mentioned earlier, a BPEL WS orchestration is itself setup as a WS.
Therefore, the orchestration starts with an incoming request, which is a
customer order requesting some quantity of a product. The orchestration
monitors a “port” for incoming requests and starts an orchestration when-
ever an order message is received.

As our scenario uses a dynamic number of warehouses that have unique
ID’s, we built separate WS to locate Warehouses ID’s (a kind of simple di-
rectory service). In a truly dynamic business network, indeed, an orchestra-
tion process could decide to check directory services to short-list potential
partners in a business network. Once the list of Warehouses to check for
stock has been identified, the orchestration can start checking product
availabilities at each warehouse. Figure 24.6 shows one of the orchestra-
tions designed to evaluate the ease of designing and implementing B2B
processes through WS. The orchestration flow starts by retrieving ware-
house ID’s of three preferred business partners. It then proceeds by con-
currently getting price and availability quotes from these three warehouses
based on the customer order. The connection to the external Warehouse
WS is quickly established in BPEL. An external “port” can be created by
simply specifying the Web-address of the WS and the request and response
messages are connected graphically by using “drag and drop” to the node
“avail request”. As all quotes have been received, a decision is built-in to
evaluate if the quotes received can individually or jointly fulfill the order
(The IF-THEN construct is visually shown by the diamond shape in Figure
24.6). If this is the case, another orchestration (Place Order) is invoked. If
the quotes received cannot meet the order, an orchestration is invoked that
requests quotes from additional warehouses.
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Fig24.6 A BPEL flow to concurrently select a Warehouse for ordering

We have implemented several variants to test the adaptability of the or-
chestration language and tools. From the scenarios we developed and im-
plemented using WS-orchestration, and the comparison to the initial tradi-
tional EAI approach, several conclusions can be drawn:

First, the well established and relatively simple SOAP and WSDL stan-
dards enable a true cross-platform distributed architecture. As long as these
standards are well supported across platforms, WS will truly allow
straightforward B2B integration using standard and low-cost Internet tech-
nology. This is a major advantage in enabling business networks, as small
companies within these networks usually do not have the knowledge, time
and money to implement traditional and complex EAI technologies.

Second, our scenario implementation clearly demonstrated that the net-
work orchestration could be designed mostly separately from the various
systems available in the business network. Thus, the network business
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rules (such as selecting a warehouse to order from) are isolated from the
“back-office systems” and therefore more “visible” and easier to change. It
could be stated that the B2B logic is extracted from the individual systems,
and now resides in a separated WS-orchestration layer. This is a key ad-
vantage to creating dynamic business networks. Although it is hard to de-
fine what exactly is meant by a “smart” business network, the example
also illustrated that basic decision logic could be easily built into an or-
chestration and adapted with relatively little effort.

Third, we found that orchestration technology has greatly advanced over
the last 2 years that we have been carrying out this project. Still, although
it has become much easier to put together orchestrations, it is in our opin-
ion still the work of specialized consultants/developers. It is more likely
that after some training, non-IT staff could adapt the business rules within
an orchestration. However, businesses should handle these changes with
care, as the impact of malicious code in a WS-orchestration will not be
limited to the internal business, but will also impact suppliers, partners and
even worst, customers.

Conclusion and Discussion: An R&D agenda for WS to Enable
Smart Business Networks

WS are a promising technology to enable dynamic and smart business
networks. However, the current WS stack of standards can no longer be
considered a set of simple and coherent technologies as in the early days of
WS. The technology is maturing, and as issues such as WS orchestration,
choreography, security, quality of service and transactions are resolved,
the set of standards gets richer and naturally also more complex. An area
in which standards are still evolving and competing is the area of WS or-
chestration. In the last couple of years, we have seen many different stan-
dards rising and disappearing, and given this high technological pace, it is
not surprising that businesses are reluctant to considerably invest in this
part of WS-technologies. Thus, examples of business networks that already
use orchestration technologies are scarce.

Therefore, to evaluate the state of the art and its potential to enable
smart and dynamic business networks in the future, implementing scenar-
ios is a useful research method. Work as done by the WS-I to develop
standard sample specifications to serve as a test-bed, interoperability test
and reality check for the new WS-technologies is very imperative. How-
ever, a downside of such initiatives is that mostly only vendors are provid-
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ing sample solutions, and objective reviews of the possibilities of the tools
and standards are scarce.

In this study we aimed to evaluate the current state-of-the-art in WS to en-
able smart business networks. The evaluation demonstrated that (1) SOAP
and WSDL standards enable an easy to setup true cross-platform distrib-
uted architecture, (2) WS orchestration facilitates the creation of dynamic
business networks by clearly separating B2B logic from the separate sys-
tems and making it easier to built-in “smart” and adaptable decisions, (3)
although WS standards make B2B integration easier to put together or-
chestrations, it is certainly not yet an end-user task. Putting together suc-
cessful orchestration will require close collaboration of business and IT
specialists.

Our scenario has not tested performance, security and scalability of the
orchestration tools, nor were the B2B processes complex enough to reach
the limits of the expressive power of BPEL. Also, we have assumed that
the various warehouses in the business network had adopted the same in-
dustry specific standards for quotes, orders etc. In reality, such standards
are currently under development and often rivaling initiatives exists. Al-
though orchestration tools included basic translation support, semantic dif-
ferences in business processes can be non-trivial to resolve. Moreover, as
business networks often lack a “chain director” designing the orchestration
will in many cases be a collaborative process. We therefore claim that lan-
guages and tools to design B2B interaction should have features to support
team collaboration.

Intelligence is required as the coordination cost (searching for appropriate
services, negotiating for price and quality of services, monitoring B2B
transactions) may become too high in dynamic business networks. There-
fore, intelligence should be added to WS enabled business networks. This
is where research on agent technologies in supply chains and WS technol-
ogy are likely to meet in the future. It is our first assumption that both
technologies are complementary and developing agents is more feasible in
a B2B network that utilizes WS standards.

Nevertheless, the progress in WS-orchestration technologies has been
substantial recently, and the scenario implemented in this paper has dem-
onstrated that enabling a business network through WS-orchestration
seems feasible. Real benefits are only expected in cases where supply
chains can profit from transforming into a dynamic network of businesses.
Especially when quick adaptability of the B2B processes or the configura-
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tion of the business network is an important issue, the use of WS-and WS-
orchestration should definitely be considered.
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25 Embedding Business Logic Inside
Communication Networks: Network-
based Business Process Management
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Evolution of Business Process Management (BPM)
Architectures

The new BPM systems make it possible to define process logic as an ap-
plications program and run this on different ‘organisational environments’
(that is, different computer systems and application programs, and differ-
ent human interactions in the process flows). This approach has particular
attractions to business and technologists (Strong & Volkoff, 2004).

Processes can be properly defined in a runtime environment. Previous
process modeling languages and tools often resulted in prescriptive reci-
pes, were difficult, time-consuming and costly to implement. Now we can
define and build small process modules, which can be templates in an or-
ganisational library, can be integrated within a complete process, plug-and-
play in different environments, can be re-used, easily changed, and con-
tinually improved. Processes can be improved gradually: existing proc-
esses are viewed as black-boxes, so the BPM logic defines a certain ex-
pected behavior, or norm, of present computer systems and human beings.
Deviations from the expected norm are reported to the process manage-
ment console while the BPM kernel event manager keeps track of all proc-
ess events and flows. The behavior of processes can be governed by rule-
engines so that process results can be changed very quickly and in a con-
trolled way (Krishnamurthy, 2003; Ben-Ameur, 2003). Outsourcing of
elements of business processes is made easy and manage-able as well as
insourcing or service provisioning to business partners and others.

In this paper we argue that changes in BPM’s, but above all that a tech-
nical integration of the BPM execution networks and environments, enable
to reduce duplication in modularized business processes and their support
systems (Isenberg, 2003), and therefore to run business processes more ef-
ficiently and with more flexibility.

! Erasmus University’s Rotterdam School of Management, PO Box 1738, 3000
DR, Rotterdam, The Netherlands, Ipau@fbk.eur.nl, vervest@d-age.com



364  Section 4: Design of Smart Business Networks

Example 1: Client authentication and credit checking do not need to be
carried twice in the mobile networks and in the banking/credit card trans-
actions processing systems, especially when the information security
around mobile transactions resides mostly in the mobile network and its
backbones. The benefit would be to move these two functions from finan-
cial institutions to communication operators or vice-versa.

Example 2: Digital rights management (DRM) is at source created and
managed by content owners (or their proxies), although access network
operators want to manage DRM as well while collecting end user profiling
data the content owner does not get. The content payment also tends to be
done by the access network operators and only reversed in part to the con-
tent owner. The main benefit from moving DRM and content payment ini-
tiation solely to the content owner reside in better access to end users.

Example 3: Many logistics supply chains rely on EDIFACT messages
which at the same time serve as trigger events for subsequent physical
transport or control steps, while the physical transport assets themselves
need communication for the deployment of these resources at the proper
location and time. By embedding the messages, inter nodal communica-
tions and the supply chain specifications in the same network with push
facilities, much can be gained in handling delays and exceptions.

This paper suggests therefore as a first theme, to go with the technical cur-
rent and to move major elements of business process logic (such as authen-
tication, credit checking, DRM and others) into communication nodes for
more flexible and efficient execution. Client behavior and regulatory rules
as well as other changes are anticipated.

Unused Control Capabilities Resident in Communication
Networks

All communication networks, whether connection based (e.g. SS7 signal-
ing protocol and its derivations such as MTP-3, Camel, etc.), or connec-
tionless (e.g. MPLS, flow control, or SIP on top of IP or ATM networks),
need a control network for session establishment and many other derived
functions. Such control networks are either physically separate, or com-
mon with separation, from the transport networks.

Traditionally network operators, and the bodies regulating them, have
failed to see in the control networks the potential as “business control *
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networks performing, besides their session control and configuration func-
tions, the command and configuration of elementary business processes
depending on this communications infrastructure. The business control
networks would not carry to data items or messages but the protocols ena-
bling process module synchronization and execution.

This paper therefore, as a second main theme, proposes to use the con-
trol/signaling networks for business logic control. The next section will
give more details.

From Business Process to Business Network

Once process logic can be abstracted from its runtime environment it is
possible to divide process modules over a number of different actors
(Hoogeweegen, 1999; Pedrycz, 2001) - defined as organizational entities -
that are connected together via a communications infrastructure (see Fig-
ure 25.1). Generally, one of the major stumbling blocks to swift process
coordination is the distribution of business and process logic over actors at
the outside of the network. The business problem of path finding and re-
source allocation is also very similar to the issues surrounding naming/ ad-
dressing/ routing and capacity utilization in traditional communications
network design and management.

e

business network actor as Market
process chain co-ordinator =

{customer
+
eustomer 2

customer n)

!
{t1-12)

Fig 25.1  According to the Modular Network Design of business interactions,
each actor pledges process modules (defined as service elements and
production elements) that can be linked together to satisfy a defined
customer order (Hoogeweegen, 1999; Wolters, 2002)
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In total, this paper endeavours a novel approach for smart business net-
working relying on the embedding of business logic into the control layers
of communications networks., with the resulting process simplification and
specialization.

Needless to say, this is a bold proposition which some may feel to far
from present realities and legacies. The next section will show facets of
this proposal in terms of what is at stake.

Note to the Readers

Readers should note that in this paper, the notion of “bank” is reduced to
the secure payment functions carried out by institutions like credit card
companies, bank payment cooperatives, etc. Also, we implicitly assume
that a communications network operator offering services, does not need to
be also a backbone transmission owner.

The Business Process Impact of On-the-fly User-driven Mana-
gement of Communication Architectures

Each the following subsections will map an a technical aspect in to busi-
ness process, smart process, or regulatory consequences.

Transport and Signaling Networks

What has been little realized outside technical circles within communica-
tions equipment suppliers or communication service suppliers, is that his-
torically voice and data flows have obeyed two underlying design princi-
ples:

1. the separation of transport and content (voice, data), although specific
protocols and quality of service can regulate properties of the flows
based on the application requirements; today this extends to the regula-
tory definition of backbone network operators and access network op-
erators on one hand, and content providers on the other hand;

2. the separation of the transport networks from the control networks,
which allow to set-up, manage, close and record the characteristics of
connections or communication sessions; such control networks are of-
ten, for availability and security reasons physically separate from the
transport networks, and execute control functions in a connection based
or connection less way (SS7 and its equivalent for ATM networks in the
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first case, TCP in the second case, and SCTP as an intermediate solu-
tion).*

However, because obviously a control network is required to run and get
revenue from a transport network, the ownership of the two was tradition-
ally the same, and thus the suppliers were traditionally supplying inte-
grated transport and control networks with management thereof. Operators
could embed via application-specific programming of the upper SS7 stack
layers (MTP-3), so called “intelligent network™ or “computational intelli-
gence ‘““functionality, such as call admission control, mobile agents,
etc.”(Pedrycz, 2001).

From the business process management point of view, the interest is not on
the transport networks, but on the capabilities offered by the signal-
ling/control networks. Admittedly, SS7, SCTP management exclusively by
the operators gave them too much power in process management.

Open Signaling and Adaptive Networks

From a technical and research perspective, things have changed with stan-
dards such as the IEEE P1520 standards (IEEE, 2000) (Lazar, 1997) for in-
terfaces to communication networks, as well as so called adaptive net-
works. Both define interfaces such that a user, e.g. the economic agent
initiating a transaction, can determine the controls applicable to his own
communication needs (connection, session, flow), and choose between
transport networks or their dynamic configurations

From the business process management point of view, it should be pos-
sible to extend the IEEE P1520 programmable interfaces to networks, with
corresponding programming model and binding mechanisms, to business
logics and not just tariffs or quality of service.

Other Technical Capabilities

1. Active networks: The approach described above is especially appropriate
for services implemented statically, usually of transactional nature,
based on servers. Active networks cater to cases when the packet proc-
essing is distributed and performed by the routers along the path (or
tree) to a destination (GCAP, 2000). From the point of view of business

4 The Stream Control Transmission protocol SCTP allows companies to exchange
signalling information between switching systems using IP.
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process management, active networks enable the capability to identify,
select and manage a set of economic agents involved in some of these
processes, and to manage their links.

2. Hot billing and prepaid services: Whereas traditionally subscription
based fixed or mobile voice and data services rely on the delayed pay-
ment to the operator, via payment intermediaries, of the subscription,
plus traffic (or bundles thereof), the need to check the outstanding bal-
ance prior and during a call against the credit balance of a pre-paid non-
subscription customer, have shifted the ultimate solvency testing of the
end user away from the payment intermediary over to the mobile opera-
tor and it’s associated rating systems. Communications equipment pro-
viders have thus engineered interface and control systems which link di-
rectly the control network (which establishes the connection or session)
with the customer care system (which checks on prepaid balances), all
this in real time. What this means, is that from being traditionally trusted
with the collection, aggregation, and solvency checks of the end user,
the payment intermediary has only the collection task left. This turns the
mobile operators into de facto deposit banks. As to the end user authen-
tification, it is still split and essentially done twice in different ways, be-
cause of different processes for authentification on the communications
service provisioning side of the operator (typically AAA servers), and
for the payee authentification of the payment intermediary (typically a
financial collection system with account identification and authentifica-
tion). From the point of view of business process management, hot bill-
ing illustrates altogether the ability of non-payment agents to take on fi-
nancial deposits management, and even to extend this to other services,
while managing the communication networks at the same time. Pre-paid
services also illustrate the ability in mobile networks to activate and
monitor service level agreements between parties in real time.

Embedding the Business Logics into the Communication
Networks

A Communications-enabled Business Architecture

Figure 25.2 shows how communication networks can provide a basic busi-
ness architecture, with:

e a transport and capacity level, which is a technical agent chosen by the
next level up,
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e a business and control level at which an economic agent determines his
business logic around the information, transport and services he needs,
to select and control the transport level; this level interfaces with enter-
prise internal systems and information,

e a verification and risk control level, where business logic vets and acti-
vates the control level.

Economic agent

Risk control level

Business and control level
Other Economic «=—p| (Business protocols) |e——p Other Economic

. business logicinduding payment protocols

agent 2. controlisignalling stads agent

and binding algerthms to edge netuo s
edge nebrod infrastruclure

Systems and applications
for internal use

Alternative transport networks

Fig 25.2 Economic agent which interacts with other economic agents without
general trade and payment intermediaries; this agent has imported into
its communications and computer systems the network control func-
tions, and merged these with his own business logic and processes
(trade, payment, ERP, etc.)

The technical nodes and business logics or protocols, as well as the inter-
faces supporting this are defined and discussed below. It should be noted
that some standards, such as UML, MDA, BPML (Arkin, 2002), allow to
specify jointly the communications and business logic. It should also be
noted that the proposed architecture indeed allows to embed only tem-
plates of business processes (or generic business protocols), as opposed to
full processes with characteristics, so the end users can configure them at
execution time.



370  Section 4: Design of Smart Business Networks

Combination of Network Control Logic with Business Logics /
processes and “Business Protocols”

Based on the above, we propose here in business terms to embed the busi-
ness logics and processes of each economic agent into the Business and
control level of that Economic agent’s control Node in the communica-
tions networks at the edges (see Figure 25.2). Said in other words, but now
formulated from a communications point of view, each economic agent
would install the interfaces and control software of communication net-
works, and combine these with his own business logics and processes on
both the trade and payment sides. The “business protocols” resulting from
this embedding are here defined as the new protocols executed in the con-
trol/signaling networks, which define, assemble, synchronize or execute
elements of business processes (see Figure 25.3).

This is of course only possible, in terms of genericness and availability
of the corresponding software, for those players in the network control,
trade processes and payment processes, which are best practices in each
case — This implies of course that the other specialized trade or payment
intermediaries, which only have proprietary interfaces and processes, may
be doomed as they will have to co-exist with the main economic agents
initiating the transactions, as the bulk of standardized processes will by-
pass them.

Figure 25.2 also highlights that, whereas all economic agents have engi-
neered a possible choice of transports to support their needs at transport
level, some of these may be shared between economic agents who interact.
This is obviously the case both for communication carriers, ISP’s as well
as transport/logistics networks. However, the economic agent who initiates
the transaction or business may, from his own business and control level,
retain some control over such transport level resources.

Transport networks and the network controls for these are unaffected,
except that binding interfaces or active network features resident at the
economic agent’s premises would interface with them. However, it is also
possible, at the lower protocol level, to embed as well detailed transaction
rules inside or alongside transport, network or application protocols; this is
explained in detail in (Pau, 2003) and illustrated here in Figure 25.3.

Assuming process fit to be a measure of the alignment or correspon-
dence between a set of common attributes of two different business proc-
esses, fit can immediately be set at a maximum value if several actors or
business processes use the same business protocol. In another way, realiz-
ing that fit metrics are in general difficult to design and measure, they be-
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come much more explicit if and when standardized business protocols are
used.

BPM Management Implications

Embedding the business logic inside the networks, with on-the-fly identifi-
cation, selection, and management imply several consequences:

Proposition 1: End users can manage some communications and business
processes to their liking and for competitiveness, whereas in the past they
had to accept as given and use at best commodity specifications.

Proposition 2: Potentially a major competition will take place between
those operators/network owners offering end users a freedom to create and
manage business logic embedding mechanisms, and those opera-
tors/network owners who want to set and manage as a managed service
deployment and operations of their users.

Proposition 3: New type of real-time business processes and services will
become possible (e.g. document and order process synchronization and
linking with company archives), paving the way to real-time service level
agreements and order fulfillment across several business partners without
necessarily involving restrictive network operator procedures and costs
(Meij et al., 2003).

Proposition 4: Relying on Proposition 3, new types of on-the-fly reverse
auctions will become possible (with multivariate attributes and constraints)
(Pau, 2003) and will be executed inside the network without relying on a
third party. The buyer can specify his process and service request inside
the network, collect bids and validate the communications enabled process
attributes with the bidders.

Proposition 5: Whereas now the execution of a business process across
several parties is done relying on a neutral set of actors (network providers,
data storage providers, ASP’s, authentification centers, etc), the neutrality
of which can sometimes been put in doubt, the proposed architecture
would imply that groups of parties take control of their support nodes; this
of course assumes changes to regulatory frameworks in some cases (e.g.
granting communication licences to logistics or payment agents).
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Fig 25.3  Example of a business control protocol (parts in green, interacting
with internal system in grey and risk control level in brown) enabling
a payment process in combination with the SNMP network control.
This Figure 25.3 does not give the detailed flow of interactions be-
tween parties, but only aggregates thereof

Proposition 6: New insurance, risk management and legal frameworks are
needed to support embedding business logics inside the networks. This is
especially important to allow for fair and open trading not reduced by pro-
prietary or incomplete process interfaces and communications control in-
terfaces.

Future Developments of Integrated Business and
Communications Control Logic and Conclusions

This paper investigates a novel way to embed business logic into the con-
trol layers of communications networks at the edges of the backbones.
This is motivated e.g. by initial encouraging work at the Rotterdam School
of Management in the fields of mobile networks and logistics (Pau, 2003).
It has shown that process modularization requires formalized specifica-
tions but enables much faster exchange of process messages and result in
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improved logistical flows. In the area of mobile payments, it has been
shown (Pau, 2003) that mobile operators owning a limited banking license
actually perform payments more efficiently in terms of profitability and
speed. Beyond these instances, but not covered here, UMTS/3G mobile
networks used as business networks, and content distribution networks,
represent important short term deployment areas, subject to regulatory
changes.

Also, as process events can be linked very quickly, and economic agents
may recompose themselves and/or their functions, the dynamic resource
optimization across many economic agents will be increasingly compli-
cated. We suggest that some genetic and bio-informatics algorithms are
useful to realize the corresponding adaptation selection and recalculations
of the business logic embedded at the communications level (Holland,
1992; Alemdar, 2003). Finally, such an approach opens the way techni-
cally to individualized communications tariffs and process costs or each
agent, with settlement not only by operators or financial institutions (Pau,
2002).

As a conclusion, “smart business networks” cannot be defined and as-
sume coordination at process level only, with resulting lack of control to
end users and duplications. This paper offers a way to design and execute
in practice smart business networks. However, it is also necessary to men-
tion that it is not always possible to embed the business logic inside the
communication networks (e.g. for internal and proprietary client-server
systems, or 30 year old persistent processes), or that in some cases only
some parts can be embedded.
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Review Comments

Reviewer: Jups Heikkila
Rapporteur: Jimmy C. Tseng

The authors of this paper propose a simple but bold conception of embed-
ding business logic within communications networks, or more specifically,
using the signaling or control networks for business transactions control; it
also proposes to push the industry-standard business logic traditionally re-
siding on application layer (in the ISO model) down the protocol stack (L3
in CS and SNMP in IP networks). The examples lending support to this
argument include, amongst other cases, to avoid the duplication of the
GGSN / billing gateway overlapping with an IT transactions system for the
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payment services in GPRS and UMTS mobile communications networks.
The authors observe that the services needed to support commercial trans-
actions on both payment and mobile networks share certain common func-
tions, like authentication and credit checking. The authors then present six
propositions for the release of the network control function, to enable the
development of new commercial infrastructure embedded inside the com-
munications networks that will ultimately serve as the technological foun-
dations of “smart business networks”. Some of the propositions highlight
the required regulatory changes.

The reviewer assessed the technological logic behind such a transition,
examining the benefits of vertical network integration (e.g. to reduce la-
tency) and horizontal application integration (e.g. to simplify complexity
in the protocol stack). He did not address the business aspects. The re-
viewer then sought four points of clarification (responses by main author
are summarized in italics):

1. Do you have a specific use scenario in mind, or is this a generic ap-
proach? Operating payment services over the mobile networks and over
ATM should be similar and they will share common functionality and
infrastructure elements, recognized by third parties. With the conver-
gence of telecommunications, you will start seeing new arrangements,
for example, in Sweden, telecom identifiers maintained inside the MGW
or GGSN, are recognized by the tax authorities.

2. Does the approach imply a specific topology? Static networks handling
transactions (e.g. SS7 hierarchy) or a network of mobile networks? Old
networks are a mess, the future is in the 3GPP supported common con-
trol for wireless and fixed networks (hopefully soon to be extended to
control of 802.11x hot-spots).

3. Can this provide a global “platform’ for business? Yes, consider for ex-
ample current roaming arrangements and platforms. They share the
same requirements for authentication, privacy, and trust and above all
they manage in real-time SLA’s between operators.

4. Who would reap the benefits? There are already so many banks and so
many telecom operators? The convergence is evident in transaction
handling cooperatives like SWIFT and in IBAN communication between
credit card companies and banks.

Participants in the workshop reacted with questions concerning (responses
by main author summarized in italics):
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1. Is moving the business logic down the protocol stack essential? We are
no longer in a circuit switched paradigm, but formal verification and
traceability of the business processes are needed more then ever with
the formal linking akin circuits based sessions.

2. Would the traffic be able to handle digital assets and rights? Yes, content
providers want to enable one-stop service for digital rights management
and payment and not let third parties (such as operators) reap all the
benefits derived from user profiling and DRM management.

3. Is provision of business logic compatible with the provision of bulk ca-
pacity and access points? The evolution of what ITU calls “converged
networks” combining transport infrastructure, access point, and service
points means that the business models of telecom operators will change
over time, and that they suddenly have a chance to become provision
platforms for user-configurable business processes (instead of just being
“pipes” for communication.

4. Can you draw a parallel to application logic and give an example of a
business protocol? Modifying SNMP for a payment transaction is de-
scribed in the ERIM report by L-F Pau, “Network-based Business
Process Management: Embedding Business Logic in Communications
Networks”, ERIM Report Series Research in Management, ERS-2003-
086-L1S, Rotterdam 2003.

5. Is the convergence of the banking and telecom business probable given
the different core competencies and strategic intents? Telecoms empha-
size transaction, volume, and cash flow while banks emphasize man-
agement of wealth and assets. The payment services addressed in this
paper do not encompass all banking services. The focus is on payment
services, mainly credit card operations, not knowledge intensive treas-
ury functions.

6. Would current telecom and banking regulations allow joint operations
since telecom and banking licenses are very different? There is a trend
towards convergence of the two sets of regulations.

The audience ended the discussions with a different perspective on possi-
bilities offered by mobile networks, and the opportunity to re-evaluate
business functionality on the network protocol stack.
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Introduction

Businesses deploying electronic commerce applications are often required
to coordinate their activities with external parties. For example, some
online businesses provide their customers the ability to track and trace
shipments through a service actually provided by external logistics service
providers (e.g. UPS). Likewise, many Internet retailers integrate their
online storefronts with payment services actually provided by third party
payment service providers (e.g. WorldPay). Even individual traders on
online auctions now have access to payment services provided by person-
to-person payment processors (e.g. PayPal and Nochex). The deployment
of these modular business components from different service providers is
making it easier for businesses to share information in a seamless manner,
and even coordinate activities between different organizations.

Building on existing literature on inter-organizational systems (IOS),
business process re-engineering (BPR), and supply chain management
(SCM), some researchers envisage a future for even more dynamically
configured business networks (Smith and Fingar, 2003). Revitalized by re-
cent developments in software, businesses are shifting from the deploy-
ment of monolithic applications dictated by functional requirements as in
Enterprise Application Integration (EAI) towards modular business com-
ponents. The new generation of Business Process Management (BPM),
Web Services (WS) and Extensible Markup Language (XML) standards
now provide a software architecture for integrating applications residing
on different systems and business processes spanning multiple organiza-
tions. The Web Services architecture provides service description, publica-
tion, and discovery, which collaborators in the business network can utilize
to bind and invoke services in a dynamic manner. When deploying appli-
cations in the services oriented architecture, application integration be-
comes a matter of making the relevant web services call instead of a com-
plicated redesign effort (Miller, 2003). Despite these efforts, challenges
remain in the standardization of web services (Kreber, 2003), and out-

! Erasmus University’s Rotterdam School of Management, PO Box 1738, Rotter-
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standing issues remain in the area of security and interoperability. With the
increasing maturity of these new business data processing technologies, at-
tention is now turning towards the coordination and management of busi-
ness processes spanning multiple organizations. The metaphor often used
for software that coordinates and orchestrates such interaction within the
web services architecture is the business operating system. While the busi-
ness operating system metaphor is a powerful one, business process or-
chestration and management remains one of the least developed areas
within the current protocol stack. Understanding the complex array of
technology standards proposed in the Web Services architecture can some-
times be daunting as information technology vendors come up with an in-
creasing array of technical standards and middleware technologies to ad-
dress the challenges.

To realize the new opportunities for dynamic business networks, business
cases are needed in conjunction with the rapid advances in the underlying
technologies. We argue that online payments services provide a good con-
text for a closer examination of these business network formations in op-
eration.

Firstly, commercial payment service providers are already providing
payment services in a modular manner, enabling easier integration with ex-
isting software platforms.

Secondly, payment services can adapt easily to different payment meth-
ods and payment networks (e.g. Visa, MasterCard, American Express).

Thirdly, payment processes are synchronized through online access to
almost real-time data.

And finally, payment transactions place stringent security requirements
on each partner on the network, and hence there are already well devel-
oped framework of contractual arrangements and business rules to allocate
risk and liability. The inherent characteristics of online payment services
make it a good business case for coordination of business activities
through either manual procedures or automated means. Empirical business
cases show where effective solutions exist without requiring extensive
technology. Business cases also explain how technology actually changes
business processes and relationships.

We describe in the next section the contractual arrangements in credit card
payments. These arrangements provide the framework for partners in the
network to coordinate their activities, thereby replacing the guiding hand
of an orchestrator with a set of business rules. In section 3, we describe the
changes in business rules for online credit card payments, in particular, the
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business rules that deal with procedures for authentication and authoriza-
tion, the mechanisms for retaining evidence dispute resolution, and the en-
forcement of transactions. In section 4, we apply the lessons from the
credit card sector to discuss the characteristics of smart business networks.
We propose these characteristics as design principles for SMART business
processes. And in the final section we discuss the future implications of
SMART payment services for electronic commerce.

Contractual Arrangements in Credit Card Payments

Since payment transactions place stringent security requirements on each
partner on the network, there is a need to map from functions, the roles and
responsibilities, obligations and liabilities of each partner. The business
and legal model for credit card transactions has been referred to as the four
cornered model, because an explicit business relationship exist between
two parties in the network, for example, the cardholder with the issuing
bank.

By maintaining cardholder accounts, cardholders agree to the terms and
conditions in the cardholder’s agreement with the issuing bank. Likewise,
there is an explicit business relationship between the merchant with the ac-
quiring bank.

To keep their merchants accounts, merchants also need to agree to the
terms and conditions of the merchant agreement. The issuing and acquiring
banks are bound together by their membership in the banking associations.
All four parties are bound together through a series of contractual ar-
rangements illustrated in Figure 26.1. The payment flow and business
processes for credit card transactions has been elaborated elsewhere
(O’Mahony, Peirce, Tewari, 1997). The purpose here is to show how con-
tractual arrangements between the different parties in a credit card transac-
tion make it possible to coordinate activities between different parties.

In brief, for every new credit card account, an issuing bank offers credit
to a consumer to make purchases in what is also known as consumer credit
(Mandell, 1990). When a consumer initiates a purchase with a merchant
using the credit card account, the merchant applies standard authentication
and authorization procedures. Provided the bank procedures are followed
(i.e. the account holder is authenticated and transaction has been author-
ized), the merchant passes the sales voucher to the acquiring bank (i.e.
there is evidence to support the transaction).

Acquiring banks then clear the payment with the consumer’s credit card
issuing bank. For every transaction the acquiring bank charges a percent-



380  Section 4: Design of Smart Business Networks

age of the transaction for the use of the payment service. Merchant Ser-
vice Charge is negotiated based on the industry rate, the volume that a
merchant generates. Settlement occurs through the card brand’s payment
infrastructure. International banking associations like Visa and Master-
Card provide the payment infrastructure and rules and regulations regard-
ing their payment networks. These rules and regulations provide the
framework for further contractual arrangements in credit card payments.

Price of Goods + Annual Fee + Interest

Monthly
Statement

Cardholders Issuers

Price of Goods
Minus Interchange
Fee (avg 1%)

Signs
Voucher

Goods Voucher

Merchants Acquirers

Price of Goods Minus
Merchant Service Charge (avg 1.65%)

Fig 26.1 Credit Card Arrangements (Source: Office of Fair Trade, March 1994)

The business rules in credit card networks dictate how activities are to be
coordinated (e.g. how disputes are resolved and enforced within the pay-
ment network). The fees and charges can be adjusted based on type of
merchant (e.g. Mail Order/Telephone Order), and transaction (e.g. Card-
holder Present transaction/Internet transaction) in order to allocate risk in
an economically efficient manner. Interchange rates are also adjusted to
serve as incentives for banks to adopt new technologies.



What is SMART about Credit Card Payments? 381

Business Rules for Online Credit Card Payments

From the merchants’ point of view, credit card payment processing used to
be provided by an acquiring bank that leases special terminal equipment
and communication lines for initiating transactions. With the prevalence of
the Internet, terminal equipment and dedicated communications lines are
no longer necessary. Instead, most online payments are acquired through
payment gateways, or hosted and managed payment services. The modular
payment services typically provided by large acquiring banks and dedi-
cated payment processors today allows businesses to better integrate their
business applications with their payment system. For example, internet re-
tailers can seamlessly integrate their shopping cart software with the pay-
ment modules provided by the payment service provider. This however,
requires changes in the way business processes are coordinated between
various parties. We examine in the remainder of this section the changes to
payment processes, in particular those that deal with procedures for au-
thentication and authorization, the mechanisms for retaining evidence dis-
pute resolution, and the enforcement of transactions.

The changes in these processes can be a combination of manual and
automated procedures. To illustrate, the security mechanisms traditionally
built into a plastic card for a credit card transaction has been reduced to a
series of private information like account number, expiry date, and billing
address during an online transaction. An example of manual procedure is a
series of security best practices designed to enhance the protection of card-
holder sensitive information and transactional data called the Visa Account
Information Security (AIS) program. An example of an automated proce-
dure to enhance security is the Secure Electronic Transactions (SET?)
specification (Visa International and MasterCard, 1997). SET was de-
signed to operate from insecure public networks, making each web site a
potential sales point, and each PC a potential entry point into the credit
card network. SET is a complex monolithic system using proprietary tech-
nologies that was not adopted by the market. Visa’s next solution called
Visa Authenticated Payment Program “3D Secure” is much more modular,
specifying security solutions for three different domains, the issuer do-
main, the acquirer domain, and the interoperability domain, using readily
available technologies.

2 SET is a trademark of SET Secure Electronic Transaction LLC (SETCo)



382  Section 4: Design of Smart Business Networks
Authentication and Authorization

Authentication of a cardholder in a credit card transaction where the card-
holder is not physically present presents several new challenges. Because
the security mechanisms built into the plastic card can no longer be used,
additional security mechanisms were introduced like the Card Verification
Value (CVV) and Address Verification System (AVS). These private in-
formation are now used as part of the authentication process, and needs to
be incorporated into the transaction process. Because such information is
highly sensitive, they are not supposed to be retained by the business, but
many still do so in the name of customer convenience.

Authentication under SET is very different from traditional credit card
transactions that are initiated by the retail merchant, within the secure
premises of the merchant’s store. SET transactions are cardholder initiated
transactions, rather than merchant initiated transactions. Part of the reason
SET was not widely adopted can be explained by the need for extensive
changes for all parties.

In contrast to the high-tech approach in SET to authenticate account
holders, PayPal uses a simple low-tech mechanism to authenticate account
holders. For each new account registered on PayPal, a small one-off billing
is debited from the account. If the customer is able to provide the exact
amount and the corresponding reference number, the customer and hence
the account is considered to be authenticated.

Visa introduced in 2003 the “Verified by Visa” programme to add an
additional level of cardholder authentication for online credit card payment
transactions. This programme allows registered cardholders an additional
level of protection against misuse of their accounts in an online environ-
ment.

In addition to authenticating a cardholder, each transaction above a mer-
chant floor limit needs to be authorised. Prior to the development of auto-
mated authorization systems, a merchant employee had to make a tele-
phone call to the acquiring bank with which they had contracted. With the
advent of authorization systems for credit card transactions (e.g. Visa’s
BASE 1), magnetic stripe terminals and payment gateways can now be
used to reduce the authorization process from minutes to seconds. The au-
thorization systems responds with an “authorization code” that needs to be
linked to the transaction, and referred to when settling disputed transac-
tions. Merchants are required to retain the authorisation code as evidence
of an authorized transaction. With the advent of the clearing and settlement
systems for credit card transactions (e.g. Visa’s BASE II), the sales re-
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ceipts with the cardholder’s signature are no longer used in the clearing
and settlement process, but again retained as evidence for resolving dis-
putes.

BASE | (1973) Authorization System
- Originally only 5000 authorizations per hour
- Now 2800 transactions per second (3800 peak, theoretical 10,000 transactions)

BASE Il (1974) Clearing and Settlement System

- Computerize processing and interchange of paper draft

- Fourth update in July 2001, BASE Il now processes 50 to 100 million transactions
per day (valued between US$2 billion to $4 billion)

Fig 26.2 Visa Authorization and Clearing Systems (Source: Visa USA, 2004)

Evidence and Dispute Resolution

Should a dispute regarding a transaction occur, the operating rules and
regulations of the international card brands provides provisions for passing
the cost of claims back to the acquiring banks, which may in turn pass the
cost of claims back to the claims to the suppliers under the conditions of
the merchant service agreements. When such a dispute occurs, the issuing
bank would suspend the charges to the consumer, and instigate an investi-
gation, also called a chargeback. The resolution of the dispute depends on
the merchants and hence acquiring bank’s ability to provide proof of the
transaction. The allocation of liability then falls on the acquirer responsible
for recruiting the supplier to the card network (if no proof of transaction),
and the issuing bank which is the extender of credit to the consumer (if
there is proof of transaction).

For online transactions, a different set of business rules apply because
there is no longer a cardholder’s signature. In these situations, the charge-
back is automatic and the burden is on the merchant to reclaim the dis-
puted amount from the customer. When a chargeback occurs (historically
less than 0.2% of all transactions), the issuing bank asks the acquiring
bank to provide the physical voucher with the customer’s signature (also
known as transaction receipt retrieval). Because such an investigation in-
curs a cost (retrieval fees, chargeback, and filing fees), the customer is
charged an additional fee if there is a valid physical signature (or evidence
that the transaction was authorized). But if the mistake is with the mer-
chant, a chargeback is placed on the merchant, and the threat of losing the
merchant account if chargeback rates are too high. A variety of errors
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could also account for a chargeback, for example a stolen or forged credit
card, a banking error, in which case there is all the more reason to examine
fraud control and working practices (Visa International and MasterCard,
1997).

SET places heavy demands on storage requirements for evidence, which
is not unusual for payment systems. For example, the merchant software
needs to store the "auth code" before the payment is cleared, and retain it
for a period of time to counter chargebacks. The associations believe that
cardholder signatures are no longer required in SET since their digital sig-
nature is assumed to be sufficient evidence that the cardholder was in-
volved, and an "auth code" is sufficient to prove that the transaction was
authorised by the issuing bank. This design was supposed to remove
"cardholder denies transaction" type of chargebacks, shifting the risk from
online merchants, that in turn translates to reduced merchant service
charges.

Enforcement and Chargeback

Parties in a credit card network are contractually bound to each other
through a series of contracts, using the framework provided by the banking
associations operating rules and regulations. All transactions have to be
accounted for, and in the case of disputes resolved through the dispute
resolution rules. Decisions are enforced by issuing chargebacks, or credit
reversals. The mechanisms for debiting and crediting these accounts auto-
matically are an integral part of the banking associations clearing and set-
tlement systems. In order to enforce the decisions, the chargeback system
is used to shift the burden of proof from one party to another based on the
available evidence and applying the relevant dispute resolution rules.

In the absence of fraud, the individual amounts disputed are usually very
small compared to the cost of instigating an investigation. Some of these
disputes are written off by either issuers or merchants as bad debt. Histori-
cally, such debt has been relatively low compared to transaction volume,
but can chargeback strains the resources of both the acquiring and issuing
bank in other ways. Allowing disputes is costly for both issuing and ac-
quiring banks, due to the need to staff call centers. As a result, the banking
associations are still trying to work to change the business rules through
introducing emerging technologies like SET and 3D Secure.

It can be argued that the perception of insecurity in electronic networks
is often due to the lack of enforcement mechanisms. Despite the challenges
created by new technologies and new ways of working, credit card net-



What is SMART about Credit Card Payments? 385

works can be said to be relatively safe because it has a built-in mechanism
for resolving disputes and enforcing them.

Characteristics of SMART Payment Processes

Applying the lessons from the credit card sector in the previous section, we
would like to highlight the characteristics of payment processes today. We
use the acronym SMART to represent these characteristics of dynamic
business processes, and suggest that characteristics serve as design princi-
ples for other SMART business processes.

Service Oriented Model

Payment systems are now increasing service-oriented. Payment processors
are increasing providing a payment service, rather than a separate payment
platform or software system. Address Verification Systems, and the “Veri-
fied by Visa” program are in reality authentication services provided by
the payment network. Online authorization is another service provided by
the payment networks. As increasing number of applications migrate to
Web Services standards, certain functions can be replaced by the service
model.

Modular Business Processes

Payment services are already modular in design. Business applications link
to payment services through software modules that can be changed easily
when business processes change. Visa gave up the monolithic architecture
in SET for the modular architecture in 3D Secure. Merchants developing
authentication processes using the “Verified by Visa” services are in es-
sence coordinating business processes between multiple organiza-
tions, integrating business applications with the payment service.

Adaptive Networks

Payment services are flexible and can accommodate change easily because
there are standards for interchange. Payment services can easily accom-
modate different payment instruments and payment brands, re-routing
transactions to different payment networks as necessary. A customer can
easily switch from a Visa account to a MasterCard account, and still use
the same payment service. Payment gateways are capable of routing these
messages to the relevant payment networks.
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Real-time Data

Real-time data is essential for coordinating business processes across mul-
tiple organizations. With the current versions of the authorization systems,
payment services can be coordinated using real-time data. When a mer-
chant makes an authorization request, authorization codes are increasingly
based on up-to-date credit availability on a particular account supplied by
an issuing bank. Likewise, an authentication service like “Verified by
Visa” needs to retrieve passwords from millions of accounts within a mat-
ter of seconds.

Trustworthy Business Rules

Credit cards currently are, and will likely remain the predominant form of
payment for Internet commerce due to its widespread acceptance (Evans
and Schmalensee, 1999). Despite the inherent security weaknesses in
online credit card payments, credit card networks have a framework of
business rules for allocating risk and resolving disputes. Although the
chargeback mechanism was not designed to deal with the consumer issues
regarding product and service (e.g. mis-representation, satisfactory quality,
fit for purpose), it can cover circumstances where goods and services have
been paid for, but not received, a feature not available for transactions
without a financial intermediary. It therefore encourages spending, and
builds business confidence.

The future for SMART Payment Services

The use of information and communication technologies to share informa-
tion and coordinate activities in the supply chain has already been elabo-
rated elsewhere. Integrating electronic commerce applications frequently
involves the combination of information from external parties like logistics
service providers and payment service providers. E-business technologies
are used increasingly for tighter integration of transactional and logistical
processes between parties in the supply chain, for example automatic track
and trace of deliveries and the calculation of shipping charges and taxes.
However, in many organizations, improvements in transaction and lo-
gistics flows can be overshadowed by performance in payment flows (Kil-
len and associates, 2001). While order, delivery and invoicing times have
reduced dramatically, payments can still take between 30-60 days. Better
coordination and automation of payment flows are now essential to the
performance in the supply chain. The goals of improving throughput time,
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transparency, error handling through information sharing in the physical
supply chain can also apply to the financial supply chain. For example,
automated payment processing can reduce invoicing costs, and provide
CFOs with better reporting, monitoring, and control through visibility of
cash flows. Faster payment processing can significantly reduce float, and
working capital required by a firm. Better exception handling can resolve
errors and disputes more quickly and improve relations with customers.

Yet all of these potential benefits can only be reaped through collabora-
tion since it requires a common transaction and payment platform that is
accepted by all parties in the supply chain. Payment flows in the supply
chain suffer from some of the same bottlenecks facing logistics flows in
the supply chain. Orders need to be matched with delivery and invoices.
Bills of Lading need to be matched with insurance and other trade docu-
ments. Freight payment involves matching invoices and bills. Reconcilia-
tion of these documents is usually necessary to take further action in the
supply chain. In spite of the opportunities, research in business processes
management still need to overcome the some of the challenges in orches-
trating business processes across multiple organizations. Dynamic configu-
ration of business processes requires effective coordination of activities be-
tween business partners.

We examine in this paper the credit card network as an example of a
business network in operation. Unlike other business networks that focus
predominantly on the information exchange processes, credit card net-
works provide a contractual framework of business rules for authentication
and authorization, evidence and dispute resolution, and enforcement. The
changes taking place in credit card networks shows that payment services
are now offered in a modular manner, can adapt easily to different pay-
ment methods and payment networks, coordinated through online access to
almost real-time data, which ultimately provides a framework for trustwor-
thy business.
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Introduction

Modern companies lean increasingly towards innovating and renewing
their business operations in a more value-adding and customer-centric di-
rection. As a prerequisite to this, a number of companies are willing to
combine their knowledge and resources, for instance by forming strategic
alliances supported by a mixture of open ICT infrastructure and proprie-
tary and interoperable ICT applications.

This study examines a network of three focal companies that are seeking
cost-efficient expansion of their services. As the potential market for these
complex customer services is worldwide, the objective is expected to be
met only with the help of ICT. Furthermore, the view among the compa-
nies is relatively unanimous regarding the necessity for co-operation. The
joint business model is aimed at providing customized b-to-b services to a
limited customer base. The model is based on long-lasting relationship
with the customers and builds on in-depth knowledge of the customers’ fa-
cilities, i.e. production equipment, software, labor skills and local circum-
stances, etc. The required information on customers’ facilities to be ana-
lyzed, synthesized, and exploited originates from a variety of sources and
differs in terms of confidentiality and reliability. The relevant information
must ultimately be shared and jointly interpreted by the consortium com-
panies, as this is essential to their complementary roles.

Often e-commerce, inter-organizational systems and business networks
are formed by integrating existing ICT-infrastructures in order to make
trading and production networks or supply chains more efficient (van de
Ven , 1976; Wolters et al., 1999; Hoogeweegen et al., 1999). It is most
often assumed that due to ICT, the transaction costs are reduced to the ex-
tent that it is worthwhile to outsource ancillary operations and concentrate
on core competencies (Malone et al., 1987; Picot et al., 1997). Alterna-
tively, the networks between partners and even competitors can also be
seen as — not only a means of cutting costs — but a source of new, innova-
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tive business ideas, where the network provides the customer with more
added value than if the companies were operating independently (Nalebuff
and Brandenburger, 1996; Dyer and Singh, 1998).

As shown in earlier studies (e.g. Andersen and Christensen, 2000; Tor-
ménen and Moller, 2003), a vital prerequisite for the success of a network
is a mutual adjustment process (Ciborra and Andreu, 2001). Although it is
essential to learn from previous experiences, enhance the resource base
and assimilate knowledge, it is also required that the companies engage in
mutual adjustment processes despite their individually crafted strategies
and legacy systems (Powell, 2000; Nielsen, 2002; Nooteboom, 2000). In
this way, it is claimed that the participating organizations are thus able to
reap the benefits of both the expanded resource base and innovative capac-
ity (Powell, 2000).

ICT can be expected to have a strong role in business networks. Yet, the
reality is that ICT projects for business networks have been hampered by
difficulties in integrating (legacy) information systems to a sufficient level,
differences in organization cultures and processes (e.g. inability to seam-
lessly unify processes due to differences in production modes), doubts
concerning the pay-off of investments, fear of lock-in to focal companies
and uncertain future profits and profit sharing (Kumar and van Dissel,
1996; Heikkila et al., 2003a, 2003b).

To summarize, ICT is not a panacea, rather it is both an obstacle and en-
abler. Moreover, establishing and operating a business network seems to
require substantial effort in learning and coordinating the activities of the
separate parties of a given network. This process serves also as a mecha-
nism of indicating, creating and maintaining the trust and confidentiality
between the network parties.

Against this backdrop, we reflect upon the role of ICT in the stages of
creating and operating a joint business model, also taking into account the
situation when a party exits or enters the network. As we have participated
in the creation of such a network ourselves, we are well positioned to ana-
lyze the actual process of joint creation of a new business model and draw
some initial conclusions on the functional requirements of ICT in opera-
tions and entry/exit situations. We propose that because of the high costs
involved, ICT should support not only the operation of the networked
business model in the steady state, but in particular also in the earlier
phases and in the creation of business models for these services. In addi-
tion, ICT should support dynamic networks where new participants may
enter and/or old participants may leave the network at some time point.
These characteristics pose major challenges for ICT-support in all stages.
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Indeed, our analysis shows that these features may not be available from
the existing I T-infrastructure, or on the software market.

From Internal Applications to a Networked ICT-Infrastructure

Figure 27.1 illustrates the generations of organizational IS application ar-
chetypes on a Porter’s (1980) value chain of a single firm. In most com-
petitive organizations all of these archetypes can often be found. This
study briefly summarizes the worldviews related to IS applications and il-
lustrates that they were born in response to specific organizational prob-
lems. Figure 27.1 also depicts a typical ICT-infrastructure of an organiza-
tion, which may also be of help when applied in a networked organization
mode.

When considering ICT within a given firm, multiple archetypal applica-
tions exist. We can start by identifying some organizational functions
which have traditionally been automated, i.e. those functions that have a
clear and explicitly defined domain, such as general ledger, payables and
receivables, MRP etc. These automated functions provide a vertical view
of the organization’s business activities (area 1 of Fig. 27.1) and aim at
cutting costs, expanding capacity, reducing errors etc. The role of ICT is to
formalize activities by creating a centralized view of the activity.
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Fig 27.1 Archetypes of IS applications on Porter’s single firm value chain

It is typically expected that all communication occurs via the database —
with all operations data being aggregated for those in charge of manage-
ment and decision making. This is also reflected in the development of
such applications; they are clearly confined to specific functions and the
concepts and tasks are well defined. At the same time, they easily neglect
the differences in personal information processing and working styles.
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Since it is difficult to cover business activities completely with func-
tional ICT, the above approach left certain “holes’ in the application map.
Hence, personal IT tools have been emerging to increase the productivity
of individual, sophisticated and skilled users with the objective of rational-
izing and augmenting the individual’s work (star 2 in Figure 27.1). These
benefits also stem from compatible and interoperable standard toolsets,
which enable tasks to be shared and swapped between employees without
losing efficiency and productivity from the organization’s viewpoint. Fur-
thermore, individuals can patch any defects in the functional systems and
compensate its weaknesses. Nevertheless, as the ongoing discussion on
TCO (Total Cost of Ownership) illustrates, there are significant side ef-
fects in terms of breakdown situations, inadequate skills and consequent
support needs.

Groupware and knowledge management tools (e.g., Notes, BSCW) aim
at interconnecting shared toolsets and data for time and place independent
remote work (Grudin, 1994; Robinson, 1992). It is assumed that a group
using a groupware application maintains a common goal (multi-pointed
star 3 in Figure 27.1) so that the application can support the accumulation
of expertise. This may further shorten the time-to-market-cycle and im-
prove coordination and co-operation within the group. Here the focus is
clearly on group level as opposed to individual or organization level. In
many cases the underlying social structure is challenged by the vision of
shared information, for example the ownership of information is often un-
clear, which consequently obscures its trustfulness; it is in conflict with
different reward structures (Schmidt and Bannon, 1992). It is most likely
that these problems escalate when shared activities span across organiza-
tional boundaries.

Business process software (e.g. SAP, BAAN) offers a customer-oriented
perspective on the organization’s core processes by representing processes
of service or production (area 4 in Figure 27.1). They aim at simplifying
and streamlining the processes, minimizing the number of hand-offs, cut-
ting lead-time and ensuring quality and delivery control. This focus is also
their drawback — the systems usually tend not to tackle wide-ranging proc-
esses across the whole organization nor the multitude or interconnectivity
of different processes. So, although the support for standardized processes
is good, exceptions and exceptional behavior hamper full utilization of the
systems.

The fifth type of system (5 in Figure 27.1) is designed for conducting
business transactions on the market. Typically, it describes how the above
mentioned systems form a steady state system infrastructure upon which
the offerings to the customers are built. There has been recent growing in-
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terest in dynamic configuration of multiple value chains to meet customer
requirements efficiently. Examples of such archetypal prototypes are re-
ported by Hoogeweegen et al. (1999).
Analysis of the above mentioned archetypes shows that the systems are de-
signed for particular purposes and situations and for recurring transactions.
Put in another way, their ISs consist of automated operations, information
gathering for management and assist in acting towards a common goal (de
Michelis et al., 1998). However, using the systems always involves addi-
tional know-how that requires coordination and communication between
people (ibid.). Although systems exist for coordination and communication
purposes (e.g. abovementioned business process control systems, to some
extent also groupware), users are expected to use them in accordance with
formal instructions and informal social conventions — both of which share
equal importance (Robinson, 1991). Furthermore, coordination and com-
munication is also needed in resolving instructions and social conventions.
In summary, the current ICT-infrastructure does not, in fact, work with-
out a considerable amount of human intellectual effort. Although it is pos-
sible (in principle) to codify the activities and the process in the form of
ICT applications, it is evident that a substantial amount of know-how con-
cerning the organizations’ codes-of-conduct must always be articulated,
exchanged, learned and made explicit in the networked environment. In
short, the systems are not transparent enough to be easily integrated with
each other.

Research Approach

This empirical in-depth study focuses on three companies starting a proc-
ess of joint service development for global markets. We, the authors of the
study, have the privilege of being a member of this consortium, in which
the three companies for the first time undertake in-depth co-operation with
the aim of creating a common business model. We actively take part as re-
searchers and to a certain extent also as conciliators and facilitators in this
process. Our research method resembles action research: we are involved
in the practical actions of the consortium and our actions naturally also
have an effect on the decisions made by the companies. Despite the obvi-
ously limited generalizability of the results, our study offers a view on the
process of business network creation and the role of ICT in supporting it.
Our involvement in these topics spans the past 1.5 years. The synthesis
here is based on a pre-study undertaken in 2002 and on the on-going re-
search project of 2003-2004. Within the period of October 2002 and May



394  Section 4: Design of Smart Business Networks

2004, we had eight workshops, five open discussion steering group meet-
ings, around 40 one-partner meetings and 16 transcribed theme interviews
with specialists on the topic. The data has been further supplemented with
personnel meetings held at the Company A headquarters. Observations
(with field notes and diary) have been recorded throughout the research
project. The research diary (Newbury, 2001) facilitates analysis of the evo-
lution of the process throughout the duration of the study.

All interviews have been taped, transcribed and checked by the inter-
viewees and all memos of meetings and workshops have also been written
and distributed to the participants. Peer researchers and independent “ob-
servers’ have been used to ensure validity. Finally, the findings have been
evaluated and their correctness checked with partner companies.

Case Description

Our research object, the business network (consortium), consists of three
corporations (hereafter referred to as A, B, and C) and two research or-
ganizations. The primary focus is on the clientele of the two consortium
members (A and B). Figure 27.2 below illustrates our interpretation of the
changes that Company A underwent throughout its transition to its present
situation. It depicts the changes in core competence, mode of co-operation
and business network topology alongside the evolution in IS-architecture
that emerged to support these changes.

Company A has become the leading supplier of capital goods within its
own global segment and is generally considered the technology leader in
its field. It was Company A that initiated negotiations for the establishment
of this consortium. During the 90’s, the company’s core competence has
evolved from manufacturing to the management of complex manufactur-
ing machinery delivery projects. Next, as its business strategy states, Com-
pany A is expected to move towards customer oriented service. A subse-
quent result of this development might, in the extreme case, constitute the
outsourcing of operation and maintenance of customer equipment to an af-
filiate of Company A and its partners. These possibilities emerge along
with advances in ICT, remote diagnostics, control and coordination sys-
tems and constant pressure to cut costs.

This development has had implications for the IS-infrastructure of
Company A. In the early stages it was rather simple (in relative terms); its
own IS solution with appended functional application software. Its purpose
was primarily to coordinate the intra-company product design and the
planning of production. In the second stage, the architecture was enhanced
with distributed work support and document management, with an empha-
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sis on creating a knowledge base for the machinery supplied to the cus-
tomers and the configuration thereof. The last phase, now at hand, requires
a significant degree of synchronization with clients, partners, and even
with competitors’ information systems to build up a profitable, high-
quality service offering.

Core Mode of Co- Business Network
Competence operation Topology |S- architecture
Manufacturing In-house E
1 1 1 +project management
systems, intranet,
extranet, cscw
Project delivery Subcontracting
management
(9]
£
2| Senvice solutions Partnering +?
©
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A Company, @Customer, & Supplier, E Partner, & Rival

Fig 27.2 Evolution of core competences, mode of co-operation, business net-
work topology and IS-architecture of Company A

Company B, a software house, has been moving towards a more customer-
centric strategy. The company previously acquired its necessary additional
industry-specific knowledge primarily through company acquisitions. Its
clientele includes, among others, Company A and C (dyadic relationships
over 30 years with the former and around 10-15 years with the latter) and
also numerous customers of Company A. They therefore share the same
clientele and are partial competitors within certain product groups.
Company C has been serving both Company A and B, as well as some
of their clients. By participating in the consortium, Company C primarily
seeks markets for its value-added infrastructure services, both by expand-
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ing existing clientele and by providing new services for and with the com-
panies of the consortium.

In order to carry on with their espoused strategies, the companies can no
longer operate alone. They need each other to complement their services
cost-efficiently. Most likely they also need capabilities, knowledge and in-
novations from outside their own competence. This development is paced
by the growing tendency of the “end’ clients to outsource parts of their
business and on the increasing use of networks for creating, storing and
accessing knowledge to share and appropriate information that cannot be
produced internally. Because the companies operate on global markets, the
network might need to be expanded so that similar benefits can be gained
from local companies. As a result, our consortium is facing the question of
how these kinds of new partnering services can be established and what
changes should be made to the IS architectures in order to support these
activities.

Observations

In our introduction we cited the main reasons for failure of ICT-based ser-
vice development projects. Four out of every five failures were down to
human error. However, as our case and numerous others demonstrate, it is
possible to establish successful long-term business relationships with part-
ners and competitors without the use of any ICT. Why, then, do ICT-
solutions fail if the organizations have mutual interests in cooperation?
Why is the integration of IS insufficient for their needs?

We believe that both the lack of trust and shared vision can be resolved
if both organizations are made aware of the technical limitations and can
be convinced of the inherent profits or cost savings; the latter of which we
will now illustrate. Costs are principally incurred through the attempts of
the organizations’ employees to negotiate and understand the joint busi-
ness model and the activities of other partners. To facilitate the cost-saving
schema, organizations need inter-organizational, confidential workshops
and meetings to sharpen shared vision and foster trust and explicit methods
for cost and revenue estimation in order to relinquish uncertainty and mis-
understandings, as well as clearly stated responsibilities and rights to the
material. Unfortunately, again, only a few ICTs support these kinds of
functional requirements.

The initial phases of our case network’s lifecycle started 1,5 years ago.
Even though the companies already had a long history of dyadic business
relationships at the time, the goal of this consortium as a coequal partner-
ship dictated that the first phase consisted of initial negotiations. The nego-
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tiations required each of the participant companies to make a strategic de-
cision to engage in the project, to agree on which companies or business
units were to be accepted into the consortium and to agree on funding and
division of work. Initially, we negotiated with several business units of
each of the companies A, B and C, two other ICT solution providers, a
consultancy company and also with one customer corporation. Due to ei-
ther a lack of resources or competitive reasons, the consortium member-
ship settled to remain as it stood in the spring of 2003. The initial negotia-
tion phase was largely concerned with communication and understanding
the ambitions of the potential parties and selection of a “right’ or suitable
combination of capabilities and resources.

The following six months were spent in negotiations within the consor-
tium regarding its specific goals. A great deal of discussions revolved
around aligning the needs of the member companies. For example, one of
the companies aimed towards a more abstract level when the consortium
was first working out the necessary and sufficient conditions for a coequal
network, whereas the others demanded practical results - and to get down
to business as soon as possible.

This process involved numerous face-to-face meetings of the three
companies, or pairs of companies, and presentations of slideware by all
parties. Once an initial agreement on the abstraction level was finally
reached, commencement of development work for joint business got un-
derway in December 2003. At the time of writing, this iterative process
remains ongoing and has until now mainly been carried on in joint work-
shops and pairwise meetings between the companies and the researchers.
Whenever a new member, whether an individual or a company, enters the
consortium the negotiation and sense-making rounds are restarted.

Figure 27.3 presents the total man hours spent by the participants of the
consortium in workshops, meetings, phone meetings, interviews, and e-
mail conversations. To date, around 1400 man hours have been spent in
the above mentioned joint activities. The figures do not include any inter-
nal meetings of the companies, nor preparations or traveling to the consor-
tium meetings. One can thus assume the actual amount of hours spent to be
easily in excess of these figures, for instance using the 80:20 rule, as much
as over 6900 hours (approx. 3,8 man years). Nevertheless, the consortium
currently remains in its early phases, i.e. those of creating the joint service
concept and laying the groundwork for the actual operation phase.

Qualitatively, time is spent on a myriad of complementary activities
contributing to the articulation of specific aspects of the business models.
Workshops, brainstorming sessions (inter-organizational/dyadic relations),
person-to-person confidential discussions, scenario work, role plays,
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homework, and benchmarking analogies in addition to normal meetings.
All in all, in our case, all of these methods were brought into play.

Total man hours spent in
Consortium activities

900
800 -
700 A
600 -
500
400 -
300 A
200 -
100

eSS
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
AR T T TR
A

_
i
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
I T O, T
AN
AN
AN
AN
AN
AN
AN
AN
AN
[ANRRRNRNNNNN

Initial Agreement on Creation of joint
negotiations focus service

Fig 27.3 Total man hours of joint activities (excluding internal meetings, prepa-
rations for and traveling to meetings)

Suggestions for Smart ICT

The topic of our article was to examine the functional requirements for
ICT in the context of business networks. We summarized the generations
of organizational IS application archetypes and illustrated that they were
born in response to specific organizational problems. Comparison of our
case study with earlier theoretical discussions reveals that previous IS gen-
erations do not seem to fit the needs of co-operation in business networks.
We therefore propose the following recommendations for future ISD de-
velopment.

Based on the case study findings, our conclusions are threefold. Firstly,
in the context of a business network we should pay special attention to the
Jjoint development process of the business model. According to our obser-
vations, the creation of a joint business is a learning-intensive intellectual
activity involving the creation, interpretation and exchange of vast quanti-
ties of information. There is no doubt therefore that smart ICT solutions
are needed to assist in such time consuming processes as these. Secondly,
because of the special characteristics of our business area, i.e. designing
new services for shared customers with a common long-term artifact, there
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is a need to revise and update the contract on a continuous basis through-
out the duration of the customer relationship. In the global setting this
means that ICT should support distributed intellectual work both in the
model creation and operation stages. Thirdly, as partners may enter or exit
the consortium, a set of new demands are placed on the ICT-infrastructure
of the consortium as follows:

Shared knowledge management concerning the customer and facilities:
As the relationship with shared customers is multifaceted and long-term,
situations will likely emerge when one of the parties comes into direct con-
tact with the customer (facilities). Ideally, the parties should gather com-
mon information about the configuration and customer situation and record
any modifications made, along with any anticipated changes in the per-
formance of the facility.

Contract management. The consortium members must have the con-
tracts at hand whenever needed. In our case it is evident that almost all
customer facilities are different and develop at different paces in their in-
dividual directions. This means that the consortium must analyze the status
of the facilities and be prepared for surprises if the configuration of the fa-
cility has become changed. In a similar manner, the contract between par-
ties is subject to the strategic changes of the individual companies; thus the
contract is amended to allow for such resulting changes in situation (the
burden of managing contracts has been investigated in earlier studies on
outsourced operations) (Heikkila et al., 2003a, 2003b).

Access rights: As an example, the researchers of the consortium in-
stalled a groupware application as a common shared workspace and docu-
ment database for intra-consortium coordination in order to support work
activities and to make information sharing easier over distance. In this
case, however, the classification of information sharing rights appeared to
be a problem. A much more fine-grained classification of information was
needed than any groupware was able to provide. At present, we have iden-
tified needs for the following categories: open to everyone, to group mem-
bers only, various subgroups or private. In addition, exchange of confiden-
tial business information is found to only occur within dyadic
relationships. These factors call for a sophisticated role- and metadata-
based single-sign-on solution (Priebe et al., 2004), which would provide a
role with access to all of the above mentioned categories of information
securely via a uniform interface. As parties are at liberty to enter/leave the
relationship, there is an evident need for metadata-based access control to
establish, terminate and clear information instances of a specific party.

Authenticity and Digital Rights Management: Again, as the parties are
numerous and the relationships long-term, metadata should exist on the
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creator, responsible organizations, version history, variants and general
rights-of-use of any digital documentation — including a description of the
means of gathering the necessary metadata. This is needed in order to fa-
cilitate tracking of fair and responsible use of the consortium material. It is
also a necessary prerequisite for charging on, e.g., pay-per-use basis (Ian-
nella, 2001).

Explicit process descriptions and change procedures: In essence, we are
suggesting that continuous updates and revisions to the business model
should become regular practice. Consequently, there is a need to be ex-
plicit about the processes involved in creating a new model (e.g. in the
form of a computerized checklist connected to document repositories) and
changing an existing model. Our belief is that the processes involved in
engineering change management (ECM) represent good current candidates
for such purposes.

However, most information and discussions are shared with consortium
members and with trusted parties (sub-contractors, new partners in the fu-
ture). Additional problems arise if one party leaves the consortium, if a
joint business model becomes obsolete, if a new party enters the consor-
tium, or when deciding what information should be granted to the new-
comer. Who actually owns the customer data and how can it be shared?
Can it be copied or replicated at all? Aside from the normal technical prob-
lems experienced in the handling of documents and permissions of a joint
workplace, the conceptual shortcomings of the groupware regarding net-
work learning support are severe.

As explained earlier, although the availability of information is exten-
sive, its utilization requires new ways of interpreting and combining the
data. Ultimately, this will require some form of metadata development to
meet the functional requirements of the creation and operating process of
the joint business model (Yates and Orlikowski, 1992; Piivérinta et al.,
2001), such as domain descriptions, common terms, definitions and func-
tions in order to facilitate data exchange and process integration.

Our conclusions are therefore in opposition to the mainstream integration
approach. We suggest that seamless integration of the systems of the par-
ticipating companies into a single 10S should be avoided due to the sheer
number of relationships, consequent adaptation processes and non-
compatible systems that come about as a result of various operational,
structural, strategic, or even institutional factors. As an alternative, we rec-
ommend aiming at developing more generic ISs to meet the challenges of
network management and innovation. In short, we see the need for inter-
organizational, confidential workshops and meetings to sharpen shared vi-
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sion and foster trust, for cost and revenue estimation in order to relinquish
uncertainty and misunderstandings and the need to state all responsibilities
and rights on the material. The challenge for ICT is to provide smart sup-
port for these intellectual dynamic processes within business networks.
Might these solutions form the next generation of ICT archetypes?
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28 Web Information Extraction
and Mediation as a Basis
for Smart Business Networking

Hannes Werthner', Oliver Fodor?, and Marcus Herzog?

Introduction

The paper describes an ontology-based mediation platform, enabling seam-
less information exchange between participating entities, thus, forming the
“semantic” base for business networking. The Tourism industry serves as
an example application domain. The Semantic Web platform described
was developed within this context. This choice can be explained by the
fact that this industry is highly networked, based on a worldwide coopera-
tion of very different types of stakeholders.

The specific characteristics of the industry together with the fast evolu-
tion of the Web influences consumer behaviour, involving them directly in
the “online” travel planning process and making them their own travel
agents. As a consequence, most of the market players developed their own
distribution strategy utilising online information systems to present and to
sell their products. The fast evolution of e-commerce together with the
fragmentation of the industry has led to a large number of different sys-
tems following diverse, often proprietary standards, thereby introducing
heterogeneity at all levels of information processing. The resulting frag-
mentation of the entire e-tourism market represents a major obstacle in its
further evolution towards a more cooperative environment.

The paper introduces the rationale of a distributed ontology-based me-
diation tool and describes the technological as well as methodological ap-
proach based on Semantic Web and Web Services technologies. The paper
is organised as follows: Section 2 gives an overview of the travel and tour-
ism industry. Section 3 describes the project Harmonise and its results;
based on this experience the next section introduces the semi-automatic
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Web information extraction tool Lixto Visual Wrapper. We conclude by
providing a short outlook into our foreseen work.

The Travel and Tourism Industry

The travel and tourism industry is a global industry exhibiting very spe-
cific features: Travel and tourism represents approximately 11% of the
world wide GDP (following the tourism satellite account method of the
World Travel and Tourism Council). There will be one billion interna-
tional arrivals in the year 2010 (following the World Tourism Organiza-
tion) and tourism grows faster than the other economic sectors. It repre-
sents a cross-sectoral industry, including many related economic sectors
such as culture, sport or agriculture, where over 30 different industrial
components have been identified that serve travellers. This explains the in-
dustry’s heterogeneity, and due to its SME structure it has a huge impor-
tance for regional development.

The supply and the demand side form a worldwide network, where both
production and distribution are based on cooperation. The product is per-
ishable, complex and emotional:

¢ a hotel bed not sold for one night represents a lost income. Suppliers are
in a risky situation, which can be reduced if access to information is
available,

o the tourism product is a bundle of basic products, aggregated by some
intermediary. To support the rather complex bundling, products must
have well defined interfaces with respect to consumer needs, prices, or
also distribution channels,

e vacations are emotional experience structures that involve cognitive and
sensory stimulations as well as affective responses to certain events.

Tourism is an information-based business; the product is a “confidence
good”. Tourists have to leave their daily environment for consuming the
product. At the moment of decision-making only a model of the product,
its description, is available. This characteristic entails high information
search costs and causes informational market imperfections. Consequently,
the industry has comparably long information- and value-chains. Figure
28.1 differentiates between the supply- and demand-side and the respective
intermediaries. Links mark the relationships as well as the flow of infor-
mation, showing only the most relevant links. Nodes indicate the relevant
types of players. On the supply-side we denote with “primary” suppliers
enterprises like hotels, restaurants, etc., which are mostly SMEs.
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Fig 28.1 Structural view of the market (Werthner and Klein, 1999)

Tour operators can be seen as product aggregators, travel agents act as in-
formation brokers, providing final consumers with the relevant information
and booking facilities. CRS/GDS (Central Reservation Systems/Global
Distribution Systems), stemming from the airline reservation systems al-
ready developed in the 1960s, include also other products such as pack-
aged holidays, or other means of transport. Whereas the intermediaries on
the right side can be seen as the “professional connection between supply
and demand (mainly based on the electronic infrastructure of the CRS/
GDS). The left side is relevant for the management, planning and branding
of a destination. Normally, these entities have to act on behalf of all sup-
pliers within a destination and are not engaged in the booking process. The
links to governmental organizations — as dotted lines — indicate that Desti-
nation Marketing Organizations are often governmental organizations.

The upstream flow of Figure 28.1 consists of product information,
whereas the downstream flow reports on market behaviour, mostly repre-
sented in terms of statistical aggregates. Both information flows create a
tourist information network tying together all market participators and, ap-
parently, reflecting the economic relationships between them.
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The Web facilitates new ways to meet changing consumer behaviour and
to reach new market segments, leading to an “informatization” of the over-
all tourism value chain. This allows different strategies to generate value
(Sweet, 2001). Such strategies allow for the design of new products and
services, enlarging the range of options to customize and to configure
products. IT and improved organizational procedures lower the price of
customisation, enabling individual offerings based on mass-customisation.

Harmonise — an Approach to Semantic Mediation

The European project Harmonise is a concrete and implemented example
of a semantic mediation platform (Dell’Erba et al., 2002). Its scope is to al-
low participating tourism organisations to keep their proprietary data for-
mat while cooperating with each other by establishing the so-called Har-
monise Space — a networked harmonised environment.

From a technical perspective Harmonise focuses on the problems asso-
ciated with the different representations of similar conceptual and semantic
items in the domain. As previous standardisation initiatives in the tourism
domain attempting to solve the harmonisation issues directly on the physi-
cal level have failed, Harmonise proposes a solution independent from the
physical aspects, but promoting a harmonisation on a conceptual (or se-
mantic) level instead.

The Mediation Platform

The Harmonise mediator service is dedicated to the “translation” needs be-
tween different participating systems facilitating the mutual information
exchange. This is done via a mediating ontology, a shared conceptualisa-
tion of the domain which serves as a common reference for all participat-
ing actors. A mediator looks at information from a higher conceptual (se-
mantic) level using this level of abstraction for the alignment purposes
between local data models and the mediating ontology (Wiederhold
,1992). Harmonise tackles the information heterogeneity problem only. It
does not intend to deal with process interoperability, as shown in Figure
28.2. The approach of “weak” coupling takes into consideration the spe-
cific industry context with its majority of SMEs and with many different,
also legacy, solutions.

Semantic aspects, e.g., the meaning of entities of a problem domain,
their characteristics and relationships to other entities, are specified inde-
pendently of their physical representation, e.g., their storage structure. The
same concepts can then be used for different technical solutions and
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changes on the physical level can be done independently from the concep-
tual level (Omelayenko and Fensel, 2002). The agreement of all market
participants can be restricted to the semantic level, i.e., to the concepts be-
hind exchanged messages, and thus be reached easier. The common se-
mantic level enables mapping between conceptual models of different spe-
cific message formats focusing on the differences in the understanding of
the domain whereas the definition of the exact structure and format of the
messages can be neglected.

| BusinessProcess | e.g. reservation | BusinessProcess |
| Protocol |e-g: query, await response] Protocol |
and process response
[ ap
2 1
| ExchangeData | | ExchangeData |
iL HARMONISE ﬁ
| TransportData | TransportData |

:I Network Ii

Fig 28.2 The scope of Harmonise in the overall business process: Harmonise
supports information exchange only; business process integration is not
supported

To adopt the Harmonise solution an actor must define a mapping from its
native conceptual model to the Harmonise ontology (to perform the se-
mantic mapping process) and vice-versa. Afterwards, the actor’s informa-
tion can be automatically translated (reconciled) into an intermediary rep-
resentation “understandable” for all partners who have performed the same
process. A leading principle in the mediator’s design was the decentralisa-
tion of services in order to avoid performance bottlenecks. Thus, the result-
ing architecture introduces a distributed service relying on the central do-
main ontology but performing the translation operations directly at the
actors’ nodes. Given this, each actor participating in the Harmonise Space
has to maintain only one mapping (to the central ontology) to be able to
communicate with all other participants. The actual communication is
conducted via peer-to-peer links.
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Consensus Process

The real value of Harmonise is based on a possibly large number of par-
ticipating organisations. It needs a sound organisational framework and
business model to set up and to manage this network for the full deploy-
ment of the mediation service. The so-called Tourism Harmonisation Net-
work (THN) constituted within the Harmonise project is the body to as-
sume this responsibility. Its task is also to define and to version the
ontology based on a social consensus building between the stakeholders
involved.

Within the social consensus process, the THN was established as a lead-
ing open organisation concentrating domain experts, IT professionals,
standardisation initiatives and tourism organisations worldwide with the
role to coordinate the harmonisation effort and to foster new technologies
for interoperability in the travel and tourism arena. The key role of the
THN is to build and maintain the mediating domain ontology, the so-called
Interoperable Tourism Harmonisation Ontology, representing the consen-
sual agreement on the domain concepts and their characteristics. During
the Harmonise project, the first version of the so-called Interoperable
Minimum Harmonisation Ontology (IMHO) was created, initially covering
the sub-domains of Accommodation and Event & Activities.

Harmonisation Process

Considering the two-level architecture of the mediator we distinguish two
phases of the harmonisation process:

e customisation phase where the actors customise their gateways by es-
tablishing mappings between their local data models and the mediating
ontology,

e cooperation phase when the actors’ information is automatically recon-
ciled (translated) to the target format reusing the defined mappings.
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Fig 28.3 During the harmonisation process between two actors the processes
shown are deployed twice in a symmetric fashion. Both actors have to
map to the central ontology and data are reconciled at both sides

Figure 28.3 shows the harmonisation process of the mediator with the cus-
tomisation and cooperation phase on both the conceptual and physical
level. The figure shows only the harmonisation of a single actor participat-
ing in the overall harmonisation process. In case a complete communica-
tion path between two actors is established, the illustrated processes are
deployed twice in a symmetric fashion. At the side of information provider
the process is called forward harmonisation, on the information consumer
side the term backward harmonisation is used. The harmonisation proce-
dure takes the following steps:

Customisation Phase

Step 1: Ontology Export

The mediating ontology was built and is currently maintained in the ontol-
ogy management tool SymOntoX enabling modelling and storing informa-
tion with a high expressive power based on the OPAL methodology. In the
customisation phase, a simplified RDFS representation of the mediating
ontology is exported from the ontology repository. This step allows for
hiding the complexity of different ontology constructs and provides the on-
tology as an “input” to the manual semantic mapping process.
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Step 2: Conceptual Normalisation

The governing schema of a source document (in our case XML Schema or
DTD) is “lifted” to a local conceptual model also represented in RDFS
format. This process is called C-Normalisation (Conceptual Normalisa-
tion). The purpose of this step is to reverse engineer the conceptual infor-
mation hidden in the schemas of local data sources and to align the re-
engineered models to the representation of the mediating ontology. This
step eliminates the differences in the representations of conceptual infor-
mation models, which have to be semantically mapped.

The rationale behind this process is twofold: Firstly, as already ex-
plained, the normalisation step eliminates the representational differences
between local models and the ontology. In Harmonise, we currently pro-
vide a semi-automated support for normalisation of XML Schemas, how-
ever, as described in Section 5 we extend the approach by applying a gen-
eral and semi-automatic extraction engine in order to integrate with
different local data formats such as HTML files. Secondly, the conceptual
models produced by the reverse engineering process can be seen as simple
ontologies providing a good base for the ontology building process at local
sites. This is particularly important in the cases of, e.g., established na-
tional standards for representation of tourism information with an existing
closed group of users. Thus, we understand the “simple” C-Normalisation
process as a convenient “tool” for applying Semantic Web technologies to
these legacy systems.

Step 3: Semantic Mapping

The semantic mapping step is the central task of the entire harmonisation
process. In Harmonise we currently utilize the mapping methodology
MAFRA supported by a GUI mapping editor tool and a transformation en-
gine (Maedche et al. 2002). In the first instance of the mediator we use a
fully manual mapping process only, partially with the aim to obtain a
deeper practical experience to grasp the specialties of the process as well
as due to the reason that there are no mature (semi-)automated solutions
available in the open source market.

The local normalised conceptual model is semantically mapped against
the shared IMHO ontology with the aim to eliminate semantic clashes. The
concepts of the source model are projected onto the concepts of the target
ontology (or vice-versa in the case of backward harmonisation) specifying
dedicated bridges and customizing services driving the corresponding in-
stance data manipulation. The product of the mapping process is a Seman-



Basis for Smart Business Networking 413

tic Map carrying the necessary information for the semantic reconciliation
step in the cooperation phase.

Cooperation Phase

Step 4: Data Normalisation

In the cooperation phase, the local instance data (e.g., in XML format) are
transformed into an image of the local conceptual model. This step is
named D-Normalisation (Data Normalisation) and is carried out by the
Normalisation Engine. This process is driven by the information produced
within the corresponding C-Normalisation reverse engineering step. The
output of the D-Normalisation process is a set of local normalised (with
meta-information annotated) data in RDF format.

Step 5: Semantic Reconciliation

After obtaining the normalised local instance data in RDF format, these are
transformed into the Harmonise Interchange Representation (instances of
IMHO) using the Semantic Map, the output of the corresponding mapping
process. This transformation is conducted by the reconciliation engine,
which uses the semantic map repeatedly, i.e., each time new instance data
arrive at the input. The representation of the data is considered as univer-
sally “understandable” within the entire Harmonise Space and can be
processed by each actor conducting the backward harmonisation procedure
or another IMHO compliant system.

Harmonise and Related Approaches

Ontology mapping issues are discussed in several sources with respect to
the following application categories (Noy and Musen, 1999; Kalfoglou and
Schorlemmer, 2003):

¢ Ontology alignment

— Information retrieval — in this case ontology mapping is used to facili-
tate search for and retrieve necessary information from the large
number of information sources available (Zhu et al. ,1999),

— Information integration — ontology mapping enables to ask queries in
an uniform fashion over several information sources without having
to access each source independently. In the ontology supported in-
formation integration scenarios the coordination between these data
sources is achieved using a central ontology and the mappings be-
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tween local ontologies and the central one allows for distributing and
translating the queries (Visser and Schuster ,2002),

— Data (information) migration/exchange — here the goal is to transform
the information stored in an external source into the local representa-
tion using different schemas/ontologies. In this case the mapping be-
tween these ontologies usually defines the way the information is be-
ing translated during the migration process (Fagin et al., 2003).

¢ Ontology merging
— the mapping is used to combine multiple partially overlapping on-
tologies into a single coherent ontology. The mapping information
then allows for identifying relationships between concepts during the
merging process (Noy and Musen, 1999; Stumme and Maedche,
2001).

The driving aspect of all the above listed problem areas are semantic rela-
tionships between ontologies. The purpose of the mappings is to explicate
these relationships in a machine understandable formalism with a clearly
defined semantics. Thus the mappings can be utilized to drive “intelligent”
processes. By analysing different ontology mapping approaches one can
identify differences in the depth of the information necessary to be cap-
tured by the mapping process, where these differences depend on their par-
ticular purpose. Thus, e.g., in information retrieval it appears to be suffi-
cient to define semantic relationships between terms (concepts) of the
ontologies (thesauri) to be mapped in order to enable re-classification of
items to facilitate the search and retrieval process from multiple informa-
tion sources. Usually, semantic relationships such as broader term, nar-
rower term and related term are sufficient to satisfy the need of informa-
tion retrieval. Similarly, in ontology merging, mostly explored by
dedicated semi-automated algorithms, the encompassed information does
not necessarily need to carry in-depth details on semantic relationships be-
tween the different ontologies. Ontology merging occurs mostly at the in-
tentional level where the participating ontologies are not yet populated. On
the other hand, in the information integration and exchange scenarios it is
often required to establish detailed mapping definitions capable to drive in-
formation translation with limited information loss. The mapping defini-
tions need to provide sufficient information for translating not only single
concept instances but also to reconstruct the entire context of these in-
stances preserving their semantics.

Commercial EAI (Enterprise Application Integration) and B2B (busi-
ness-to-business) integration tools comparable to Harmonise, e.g., Micro-
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soft BizTalk, IBM WebSphere, BEA WebLogic or Tibco ActiveEnter-
prise, aim rather at an integration of data sources to provide a common in-
terface for applications. These solutions rely mainly on well-established
technologies like XML and/or Web Services following primarily a service-
oriented approach. Harmonise, in contrast, exploits the emerging Semantic
Web paradigm (Bussler, 2003; Ding et al., 2004; Fensel et al. ,2003) where
the application of domain ontologies facilitates the alignment of the di-
verse representations. An ontology, enabling the explication of a shared
understanding of the domain concepts in a human as well as a machine un-
derstandable way, supports the mapping and alignment process on each
level of automation: in a human expert driven scenario where the user is
provided with an ontology explicated knowledge about the concepts to be
mapped as well as in semi-automated scenarios where intelligent inference
algorithms (Ehrig and Sure, 2004; Hernandez et al., 2001) can be applied
to deduce relationships between the concepts based upon the ontology ex-
plicated knowledge. In particular, the application of ontology supported
(automated) inference methods to the interoperability problem enable to
build more efficient and more accurate solutions in the matchmaking proc-
esses between the parties involved. The so obtained more flexible inter-
faces enable the creation of dynamic configurations and intelligent coop-
eration frameworks.

The Use of Harmonise in an Empirical Setting

Harmonise was evaluated with the first version of the IMHO (Events &
Activities, Accommodation) defining mappings between schemas of par-
ticipating systems and standards (TourInFrance, SIGRT Portugal, MEK
Finland, WhatsOnWhen, TIScover and OTA). The main goal of this
“business test” was to demonstrate the feasibility of the proposed solution
and to obtain first experiences from the “real world” deployment of the
Harmonise mediator. The tests were focused at the functionality and ser-
vices provided by the Harmonise components to the users. The core indi-
cator of the tests were the accuracy and completeness of the information
translated among a set of participating actors. Further indicators were use-
fulness and user friendliness of all user interfaces. These “qualitative” in-
dicators were evaluated directly by the actors’ representatives (who were
not part of the Harmonise team), giving them direct access to the system
and performing interviews with them after the respective tests. All these
tests showed satisfactory results and were positively evaluated by those
persons. One limitation, however, should be noted: not all participating or-
ganisations were able to provide the needed XML schema or DTDs. Con-
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sequently, an extension to our approach by incorporating an information
extraction engine seemed to be needed. This extension is described in Sec-
tion 5.

Performance issues were not directly addressed by the evaluators mainly
due to the reason that Harmonise is not primarily dedicated to perform
time critical executions. However, a sample testing of the Normalisation
Engine performance with a set of 1000 complex data sets (event descrip-
tions in “WhatsOnWhen” schema with an XML to RDF lift) produced re-
sults within the range of 10 seconds on a Pentium IV, 1.4 GHz class ma-
chine.

Web Information Extraction

As of today most documents on the Web are formatted in HTML. Al-
though XML is an important and well-accepted standard for data ex-
change, HTML is still the dominant document formatting language on the
Web. While both HTML and XML are languages for representing semi-
structured data, the first is mainly presentation-oriented and is not really
suited for data representation in database applications. XML, on the other
hand, separates data structure from layout and is much more suited for data
representation. The lack of accessibility of HTML data for querying has
dramatic consequences on the time and cost spent to retrieve relevant in-
formation from Web pages.

The solution to this problem is to use so-called wrapper technology to
extract relevant information from HTML documents and translate HTML
into XML documents which can be easily queried or further processed by
applications. Lixto Visual Wrapper (Baumgartner et al., 2001) is a tool to
interactively generate logic-based Web data extraction programs. Once a
wrapper is built, it can be automatically applied to continually extract rele-
vant information from a permanently changing Web page. The Lixto tech-
nology is particularly well-suited for building HTML-to-XML wrappers. It
also introduces new ideas and programming language concepts for wrap-
per generation.

Figure 28.4 shows the main building blocks utilised in the wrapping
process. We can differentiate the Visual Wrapper Designer, the Visual
Wrapper Executor, and the Wrapper Program. The Visual Wrapper De-
signer allows for generating a Wrapper Program by means of an example
HTML page and an interactive configuration process. The user highlights
areas of interest on the Web page and the tool generates extraction rules
that extract the data in the highlighted region. A Wrapper Program is a set
of extraction rules that translates the HTML document into a so-called
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XML companion document. The Visual Wrapper Executor takes as input a
set of HTML documents and a Wrapper Program to automatically perform
the conversion process on all HTML input documents.
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Fig 28.4 The main building blocks of the Lixto Visual Wrapper architecture

By applying this technology we can generate XML documents that repre-
sent data locked up in otherwise inaccessible HTML pages of Web appli-
cations. The Harmonise technology can utilize these XML documents in
the harmonisation process. The wrapper technology can be furthermore
used to provide Web Service interfaces for existing Web applications
(Baumgartner et al., 2004) without the need to change or extend the im-
plementation of these Web applications. This is a very powerful feature for
application integration in a non-cooperative setting. E.g., in the tourism
domain, most information is provided on Web pages without the possibil-
ity to access this information in a machine readable form which is needed
for the harmonisation process.
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Conclusions

We presented an approach to semantic mediation and information extrac-
tion as a first step towards intelligent business networking. As an example
domain we chose the tourism industry. We can state that, at least in this
domain, the application of ,,weak* coupling can be seen as a successful
first step, given that we extend it with information extraction. The applica-
tion of ontologies in the tourism domain shows to be more acceptable than
earlier physical level standards since they provide more flexibility to the
stakeholders.

However, this is only a first pass: we see our approach as part of an
overall suite to intelligent business networking, combining it with flexible
means for dynamic cooperation including business rules, approaching the
higher levels business process integration within a networked economy.
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Introduction

The organization of law and the updating and incorporating of new laws as
part of existing rules is an information intensive and complex endeavor.
The adoption of new or updated rules requires a translation from the ab-
stract laws in order to apply them to practical situations. This translation
requires often the interpretation by jurists. The implications of new or up-
dated laws need to be communicated to legal departments in order for
them to comply with these new or updated rules. We will denote the crea-
tion, implementation, execution, enforcement and maintenance of laws as
production cycle in this paper. Governments are looking for ways to in-
crease their efficiency, decrease the administrative burden and reduce the
lead times for adopting new legislations. The consequences of new laws at
production phase are often not clear before introducing them or upholding
them. The translation to practical implications takes place at many local
government bodies and it is often not possible to inform the businesses,
who are affected by the new law, pro-actively, as no information is avail-
able. This whole process is supported by heterogeneous information sys-
tems of various parties involved.

It does not require extensive explanation to stress the need for smart
public-private networks from a production perspective. Most of the ERP
software components companies run on need to be updated quite fre-
quently to be in, and keep being in accordance with small changes in ad-
ministrative legislation. The same holds for Human Resources software,
Time reporting software, Tax reporting software and, more indirectly, Lo-
gistics software. All have to be updated due to changes in legislations. One
dominant driver complicating this process, is the need to adapt legislation
from the European Union. Nowadays businesses expect that government
reduces the administrative burden of businesses. One aspect of creating a
smart, service oriented, public administration is to make legislation inter-

I Leibniz Center for Law, University of Amsterdam, Peters@]Iri.jur.uva.nl
2 School of Technology, Policy and Management, Delft University of Technol-
ogy, marijnj@tbm.tudelft.nl
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operable, contextual, and more understandable within the context of the
business activity.

From the demand perspective, citizens and businesses find it very hard
to find relevant legislation, local procedures and rules, policy documents
etc. Governmental bodies are engaged in a flurry of policy and law making
activities. Not only is this a complex myriad of legal issues, but the infor-
mation is produced at different levels of public administration, including
local, regional, national and European Union. A requirement is that online
state legislative information should be equally accessible to all (Fage &
Fagan, 2004). As such governments are searching for ways to make their
information accessible and retrievable. This involves issues regarding ter-
minology, explaining the type of legislative document, understandable and
easy-to-use search interfaces and accessing the official status of online
documents.

In this paper, smart public-private collaborations are investigated that
are aimed at the seamless integration of law updates between various kinds
of public agencies, software vendors and businesses and the creation of re-
trievable legislation. Analysis of projects supporting the production and
demand cycle can produce a wealth of valuable data for local and central
government, their partners and suppliers, as well as those researching
smart public-private networks.

Research Methodology

The research methodology of combined action research and case studies
was chosen to answer the goal of this research: the examination of the
state-of-the-art of smart legislation networks and identification of feasible
directions. Case study research can be characterized as qualitative and ob-
servatory, using predefined research questions (Yin, 1989). Action re-
search or applied case study research is focused on “how to” questions
(Checkland, 1981). Action research can be seen as a subset of case studies
(Galliers, 1992). The amount of case studies should cover the demand-side
of business, the perspective of legislation makers. Four case studies were
selected satisfying the above criteria:

e Practical feasibility: the approach taken should be proven in practice,
not just merely an idea,

¢ [n depth data availability,

e Relevance for a large geographical area,

e Operating at both a national level and local level,
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e Aiming at reducing administrative costs for businesses.

Hereafter a summary of the main characteristics of the case studies is
given. The case studies are described in more detail below.

1. IMRO: This case deals with the retrieval of structured and unstructured
spatial legislation and spatial policy documents and takes the perspec-
tive of businesses,

2. ePower/Metalex: This case study focuses on the creation of legislations
and translating to maintainable format for participants in the network
and using a structured approach based on object oriented technology,

3. Overheid.nl: This case study focuses on making unstructured legislation
accessible by adding metatags and URL spider technology,

4. OTP: The OTP and other central registries is one of the many initiatives
aimed at administrative process collaboration between governmental
ministries and between agencies like the TAX office, the National bu-
reau of statistics (CBS) and the chamber of commerce. This registry-
effort has a history of more than a decade and is renewed for its impact
on the collaboration between agencies and should therefore included in
this research.

A Conceptual Framework

The OTP was investigated using interviews conducted with program man-
ager, municipalities and departmental representatives. The other case stud-
ies were conducted using action research and structured interviews with
end-users from businesses. The researchers were involved in the project as
project managers or as participants in the project design. The case studies
were analyzed using the conceptual framework that will be presented in
the following section. Thereafter the case studies are described, discussed
and evaluated

If smart legislation networks are the ideal, what specific conceptual
framework can be used to evaluate current initiatives and guide develop-
ments? A large number of initiatives having different conceptual perspec-
tives can be found, fuzzy searching mechanisms, object-oriented rules and
more conventional methods like meta-data definitions. Which initiatives
should be chosen and why?
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Life-cycle, Architecture and Coordination Approach

The smart public private networks case studies we investigate aim to sup-
port the efficiency and time to adopt legislation or to find legislation. We
do not consider the content of the laws and regulations, but the process for
the businesses to comply with them in all their complexity and interacting
influence. Since those businesses require access to the regulations and re-
lated public services and since those regulations change at all levels of
government, it is justifiable to look at elements in the production, en-
forcement and maintenance of the laws throughout the whole life cycle at
the four public administration layers: (1) Cross-national (European), (2)
national, (3) regional and (4) local.

nationdl level local level businesses
translation to
. : - . informing | conply to new
/, interpretation  — |rf;1;:£ﬁ b P updsied laws
newor updated
laws
software vendors
A
translation to o
N irtepretation | inforretion updeting installed
law production systems
} v
impact on
sodital processes |« business
processes

Fig 29.1 Law cycle

When taking the perspective of the production life cycle the production of
laws is performed at a cross-national or national level, whereas often the
implementation (service provisioning) and enforcement of these laws is
executed at a regional or local level. As a result of new or updated legisla-
tion, information systems of businesses might need to be changed or other
measures need to be taken to comply with them. After laws are imple-
mented and imbedded in business processes (for example law might influ-
ence the annual reports), the society might influence the politics at a na-



Public Administration Networked with Business 425

tional level and new laws are made or existing laws are updated as shown
schematically in Figure 29.1.

From a demand life cycle perspective, businesses have to cope with vast
amounts of often interfering regulations. For businesses it is of vital impor-
tance to know which regulations are valid within particular geographical
region. Businesses become only conscious of the implications of law after
a permit request or renewal. Businesses also typically orient themselves at
a larger geographically area than municipalities, whereas currently the in-
formation availability is often concentrated around local government bod-
ies (municipality websites), so businesses are left to searching local level
portals. The cases were assessed from a production and demand perspec-
tive, using evaluation criteria as proposed in the competing value approach
of (Quinn and Rohrbaugh , 1983). The production cycle aims at the quick
and efficient adaptation of laws. This also requires interoperability be-
tween information systems of various government organizations. As such
the evaluation criteria from the production view are primarily based on the
time and efficiency aspects as shown in Table 29.1. In contrast to the de-
mand view, where non-expert should be able to search the legislation, gov-
ernment employs all kinds of judicial experts to translation of laws to im-
plementation. The easiness of translation of the context will not be judged
and considered outside the scope of this research.

Table 29.1. Evaluation criteria of legislation adaptation (production perspective)

Criteria Description
Adaptation lead time business (soft- Time to implement changes in legislations in information
ware vendors) systems of businesses. In practice this means the time nec-

essary for software vendors to update their system and in-
stall new versions of their systems.

Adaptation lead time government Time to implement changes in legislations in information
bodies systems of government organizations
Efficiency of adaptation Resources needed by public bodies and businesses to im-

plement changes/new legislations

Fairness of costs/benefits allocations The perceived fairness of the interviewees about the divi-
sion of the costs and benefits over the parties involved

Evolutionary balance Any public private partnership faces stakeholders and con-
flicting interests. Initial investors need to have a long-term
perspective on pay back and protection against “free rid-
ers”. New participants have to perceive the added value of
the network in order to contribute.

Interoperability The level of automation between the layers of government
(organizations) involved in this case study
Maintainability The smoothness of updating existing laws between the

layers of government (organizations) involved in this case
study
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The demand cycle deals with making legislation retrievable. Precision and
recall are two traditional effectiveness measures: precision means the pro-
portion of relevant documents out of those returned, whereas recall that of
returned documents out of the relevant ones (Buckland and Gey, 1994).
Corresponding to the competing value theory, a tradeoff between recall
and precision is almost unavoidable. If you retrieve one relevant docu-
ment, the precision is 100% but recall is very low. If you retrieve all
documents, recall is 100% but precision has dropped.

Recent research shows that search engines should not only be regarded
in terms of precision and recall. The easy production of textual content and
related sources in content managements systems and fast feed back loops
based on user behavior is as relevant as the smartest search algorithm
when searching for legislation. The evaluation criteria are depicted in Ta-
ble 29.2.

Table 29.2. Evaluation criteria of information retrieval (demand perspective)

Criteria Description

Precision The number of relevant documents retrieved divided by the num-
ber of documents retrieved

Recall The number of returned documents out of the relevant ones

Usability The easiness of using the retrieval mechanism

Intuitive The way queries can be entered (human speech language, key-
words, categories)

Fast The time necessary for businesses to find an answer on a question

Administrative costs business The total costs of business to find an answer on the questions
(e.g. to which location might our LPG gas station be moved?)

Case Studies

In this section four case studies are presented. In the following section
these criteria will be evaluated and discussed using the conceptual model.

IMRO

The Information Model for Spatial Planning (IMRO) (www.ravi.nl) in The
Netherlands is a standardized unique codification of all spatial purposes or
functions attached to a piece of territory. It maps the country in terms of
operational function per geographical object. Operational function refers to
as the legally defined purpose the geographic location is dedicated to. The
legal implications are most interesting because of the fact that law defines
those operational functions. The combination of operational function and
legal constraints together form a natural ontology of societal activities or
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functions like housing, industry, parking, transportation, recreation, shop-
ping, and so on. A map displaying the geographical objects now implicitly
tells you what the spatial law dictates about that spot on earth in The Neth-
erlands. By reversing the query it tells a business where some economic
activities are allowed and where they are not.
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Fig 29.2  Illustration of the navigation of legal constraints while relocating a
tank station using IMRO

ePower/Metalex

It is only very recent that IT trained people have challenged the domain of
law. A clash between law and IT trained people seems inevitable, as the
constitutional law is the product of parliament and it is processed in a 2000
years old language only legal specialists are able to read. Given the fact
that business back office processes are being linked more and more to
government processes and given the fact that government is based on The
Law, the old legal language is becoming legacy that needs to be accessed.
It has been tried before to automate legal (contracting) procedures when
EDI enabled some formal representation of rule-based systems (Bons, Lee
& Tan, 1999). Most of those efforts were tedious and very time consum-
ing. Today we see a number of efforts where the law is treated like a piece
of machine-readable code, or at least attempts to cross the bridge between
software and legal codification.
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The first version of the “Metalex” legal XML standard developed by the
University of Amsterdam during the last year (www.metalex.org). In com-
bination with the Tax office an attempt was made to apply this standard to
legal tax reporting procedures in the EC funded ePower project. Metalex
covers the deontic legal constraints language which “jurisprudence” did for
the last centuries. Only this time a machine can read it. The power project
resulted in a method to create an ontology for a certain procedural domain.
It has been applied successfully on tax deduction rule systems and pension
calculation systems. It is now being tested in the area of the State Council
(Raad v State). This important distinction is also visible in the usage of the
term “taxonomy” and the term “ontology” (Boer, Engers and Winkels,
2003).A taxonomy as it is used in the context of XBRL (and other xml
standards) is an agreement about the notification of a certain field in a
message between two organizations or two machines. Ontology as it is
used in the context of Metalex and lawis a standardized network of mean-
ing and relations attached to the key concepts we want the government to
regulate. A legal ontology expressed in machine-readable components is
so important because of the impact the law has on other processes, its in-
teroperability and maintainability.

Overheid.nl

The build of www.overheid.nl, version 3.0 (2002-2003), the National ac-
cess portal for Dutch National law and government services provides the
general entry point for citizens and businesses using a complicated URL
management technology for 4000 websites of governmental agencies, a
custom build search engine and a custom build retrievable XML structure
for the whole of Dutch National Law. It has a considerable amount of us-
ers per day and it is well regarded by people within government to find
laws and colleagues. It did not provide provincial law or local/municipality
law and that was one of the main points of critique as was the crude char-
acterization of the world into the profile “citizen” and “companies” as
navigating user profiles. Currently the responsible Ministry is investigating
the possibility to develop a new search engine on the one hand and a Na-
tional metadata standard/infrastructure for ALL public (legal) information,
standard services and unstructured content on the other. This approach
may solve the mismatch between the demand side and the supply side of
the chain because both perspectives are incorporated in the architecture of
the whole process. eGIF eGMS in the UK is an eGovernment metadata
standard based on Dublin Core and Warwick Framework and is now also
used for the metadata standard initiative in The Netherlands
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(http://www.govtalk.gov.uk/schemasstandards/gcl.asp). Such an interna-
tional exchange is perhaps unusual for a National agency and probably
very helpful for interoperability within Europe in the Future. The applica-
bility of Metadata at National level for all other government agencies
proved to be a difficult case. It is very hard to agree on a generally accept-
able taxonomy, which is specifically still useful within one service do-
main. As a result the Aplaws project in the UK found that local govern-
ments had to adapt the metastandard for their needs into the Local standard
(http://www.esd.org.uk/standards/lgcl). It remains the question if civil ser-
vants will actually use these in the long run.

ICTAL and OTP

A number of promising developments have been going on since EDIFACT
was implemented in the early nineties. The Dutch Ministry of Internal af-
fairs, The DutchTax office and the Dutch National bureau for statistics
(CBS), adopted the XBRL (eXtensible Business report Language,
www.xbrl.org) standard for financial record keeping and since 2003 the
National Administration Transaction Portal (OTP) is taking shape
(www.ictal.nl). The OTP is aimed at serving as the one-stop-shop for large
amounts of structured data and transactions and it is relevant for our re-
search because of the high level of standardization these automated proc-
esses require. The main point of criticism on Edifact used to be the costs
and labor involved in the translation of processes in EDIFACT norms and
messages. The OTP could well succeed in establishing a harmonized Na-
tional business registry enabling electronic transaction for all governmen-
tal agencies. There is already resistance from a number of players to adopt
the XBRL/XML technology to enable financial reporting to numerous
government “shops” trough the OTP. Currently the main point of criticism
seems to be the change from traditional Excel-reporting habits to more
complicated reporting using XBRL given the costs involved of alternated
processes. The strongest opposition at the moment resided with the lower
level government agencies, which see little benefits for them and a lot of
costs in creating a cross-agencies one stop-shop-chain. This project as a
case still has to deal with the question of fair allocation of costs at the rele-
vant government level.

Discussion and Evaluation

In Table 29.3 some of the distinguished characteristics are presented,
based on which life cycle and which activities the case study aims to im-
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prove, the interactions between which kinds of actors, the structured ness
of the legislation and the technology used in the case study. Only the
IMRO case study focuses on both the production and demand cycle. The
case studies are systematically evaluated using the criteria of our concep-
tual framework. Some of the criteria are not applicable to all cases.

Table 29.3. Overview of the characteristics of the case studies

Name case study Life cycle Interoperability Structure of Technology
between actors legislation used
IMRO Production cycle: Public-to-public Structured Object ori-
interpretati- Public-to- and unstruc- ented GIS and
on/translation de- business tured standardization

mand cycle: and
retrieve informati-
on

EPower/Metalex Production cycle: Public-to- Structured object oriented
interpretation and business technology ,
translation XML
deontic legal
constraints
language
overheid.nl Demand cycle: re- Public-to- Unstructured Metatags,
trieve information business and structured XML and
at various level search
ICTAL Production cycle: Public-to-public Highly struc- XML and
translate tured XBRL

It should be mentioned that the scoring of case studies was found to be dif-
ficult and sometimes subjective. From the investigation and evaluation of
the case studies a number of conclusions can be drawn which will be dis-
cussed hereafter. The Dutch national governmental portal site provides ac-
cess to the national laws using a sophisticated hierarchy of XML tags.
Adding the metadata using document type definitions (DTD) and XML-
schema’s slightly reduces the precision problem, while increasing the
number of relevant documents retrieved. The retrieval problem is not com-
pletely solved however, since one still has to know the right keyword or
jargon to find the relevant law for our business life event. The production
of a document type description of the law based on the legal linguistic no-
tification as it has been applied for hundreds of years may prove to be a
fruitless effort for the purpose of automation and interoperability. Another
issue is that XML schema’s for more unstructured data are totally depend-
ent on appropriate meta tags and the debate about the appropriate tags will
be endless without some link to the legal and economic fundaments of our
society. The value of the content to the outside world remains invisible by
means of normal navigation techniques like portals or search engines.
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Other case studies show that decomposing the law in objects and relations
between objects is a viable approach.

Table 29.4. Overview evaluation case studies

IMRO Epower/ overheid.nl ICTAL
Metalex
Production cycle
Adaptation lead time business good excellent - excellent
(software vendors)
Adaptation lead time government excellent excellent good good
bodies
Efficiency of adaptation excellent excellent good excellent
Fairness of costs/benefits alloca- excellent - not good not good
tion
Evolution good not good not good unknown
Interoperability over layers off excellent excellent good good
gov agencies
Semi automated Maintainability excellent excellent not -
good/good

Demand cycle
Precision excellent good good excellent
Recall good good good good
Usability excellent not good good -
Intuitive excellent not good good not good
Fast good good good excellent
Administrative costs business excellent excellent good excellent

Objectification of the law in the Netherlands was found in the IMRO case
study and seems to be preferred over representing laws as texts using an
(XML) hierarchy. Objectification enabled business to search among laws
at various levels using queries. Spatial law is constructed from a much bet-
ter user-centered perspective than the national law or the penal law. The
retrieval mechanism there is based on the numeric codification of the zon-
ing area. There is a much more transparent link between the life event or
business goal of the end user and the triangle of zoning area, zoning regu-
lation and zoning policy in comparison with national law. Businesses have
more access to the practical terminology of locations and functions of that
location in relation to what they want to achieve. A spatial orientation pro-
vides us with a solution for two problems: retrieval and representation. The
layered data structure of GIS enables the user to open thematic maps in re-
lation to a certain area. When combined with traditional SQL queries on
the textual databases the application provides a powerful navigation tool.
The user navigates information like he used to navigate real life for centu-
ries anyway: by using “maps”. The relevancy of a document is always an-
chored to the geographical coordinate and so are all objects like infrastruc-
ture, business, laws, maintenance schedules, ownership statues, environ-
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mental interests and so on. The need to retrieve information from many
places at different levels of government organization is a resource-
intensive job as shown in Figure 29.3.

Legislation production efforts are distributed over the European, State,
Region and local level, and within each level many agencies of various
types exist. Where most of the investigated case studies were aimed at im-
proving production or retrieval using technology, only the IMRO case was
focused on the restructuring of the public administration building blocks
itself. It enabled businesses to query form the demand perspective: Instead
of “what can I do here?”, the questions should be “where can I do this?”
Although we did not investigate the structure of the public administration
interoperability in the Netherlands, it seems that investigating the restruc-
turing of public administration to enhance the support the demand perspec-
tive would be a viable research directions.

Europe policy and standardization

standardization, policies, culture,
enforcement

businesses
demand

Aggregation of local initaitves,
navigagtion, geogprahical relevance

navigation, service provisioning,
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Fig 29.3  Fragmented nature of public administration
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Conclusions

Politicians and civil servants at a central level develop new legislation and
procedures. The continuous updating of laws and rules and the enforce-
ment is performed by governmental organizations at a decentralized level.
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Local governments have to translate the law to their local situation. Busi-
nesses and citizens have to comply with those regulations interacting at de-
central level and at central level. These participants in the network use dif-
ferent applications, different ways to describe and incorporate laws in in-
formation systems, need different amount of resources and have various
lead-times to comply with changes in law. A smart network is a network
with more efficiency, lower risks and less costs, where the gap between
policy makers, administrative organizations and businesses is bridged. It is
vital that the architectural design fundaments of eGovernment services
supporting economic activities are designed in consistency with (new) de-
sign principles for legal systems and the operational activities companies
perform.

Object Oriented (legal) components which business software can proc-
ess seem to be necessary to create a smart network. Those components
need to be retrievable at the demand side of businesses. Retrieval requires
usability and contextual relevance.

Geographical elements for retrieving localized legislator or jurisdiction
is a feature necessary. This featured is gaining more importance, as legal
systems need to be interoperable at a European scale. The combination of
object oriented law and geographical systems combines finding relevant
laws by easy navigation. The next generation of web services between
government and businesses should be based on both (1) legal object ori-
ented building blocks and (2) geographical relevance around the same on-
tology’s. These can be taken as a starting point for creating interoperable
and retrievable law.
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