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We have, for as long as I can remember, proudly claimed to be an interdiscipli-
nary society. Most recently, at our very first DSI strategic planning retreat,
the participants included in its “measures to monitor progress,” an increase in
the number of cross disciplinary articles. This enlightening article by Clyde
Holsapple and Haihao Jin is likely to become an exemplar of this type of research.
These authors build a convincing case that collaborative decision making (CDM)
research, identified as a major topic area in our Decision Sciences journal, can
benefit from being linked with ecommerce research and supply chain manage-
ment research. They provide data from Google Scholar searches on these fields,
and then use preliminary results from case studies to further refine their argu-
ments. I hope this is the first of many articles that look at interdisciplinary and
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cross-disciplinary work that encompasses ecommerce.

[Feature Editor Kenneth E. Kendall]

Connecting Some Dots: E-Commerce,

Supp
Decision Making

ly Chains, and Collaborative

by Clyde W. Holsapple, University of Kentucky; and
Haihao Jin, University of Memphis

lectronic commerce and supply

chain management are two sub-
stantial dots in the ever-developing pic-
ture of decision sciences. Over the past
three years (2004-2006), the annual rate
of scholarly publications referring to
electronic commerce has exceeded
15,000 per year—or, more than 300 per
week. In the same three-year window,
scholarly publications referring to sup-
ply chains have averaged 12,000 annu-
ally—over 230 each week. As Figure 1
shows, scholarly engagement in these
two topic areas has risen dramatically
since the mid-1990s. We can also see
that there is a connection between the
electronic commerce (EC) and supply
chain (SC) dots, which has become more
evident in recent years. In the most re-
cent three-year window, over 1,900
scholarly publications per year have
appeared referring to both EC and SC—
up from an annual average of fewer than
30 between 1994-1996. The EC+5C con-
nection is now being exhibited in over
35 new scholarly publications per
week. The clear conclusions are that
electronic commerce and supply chains

are heavily studied topics, and that
there is considerable attention being
given to building and/or understand-
ing the connection between them.

The data for Figure 1 are obtained
from Google Scholar (August 2007) via
three keyword searches:

® “electronic commerce” OR
“ecommerce” OR “e-commerce”

* “supply chain”

* (“electronic commerce” OR
“ecommerce” OR “e-commerce”)
AND “supply chain”

Although Google Scholar does not
track all notable outlets for scholarly
publications in the decision sciences, it
is relatively comprehensive compared
to other databases such as Thomson’s
ISI Web of Knowledge. What is impor-
tant about Figure 1 are the basic trends
and relative magnitudes which are
symptomatic of scholarly activity re-
lated to the two topic areas and their
connection.

In studying this connection, Golicic
et al. (2002) point out that e-commerce
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Figure 1. Trends in scholarly publications for the areas of electronic commerce and supply chains.

presents a new environment for man-
aging dynamics of supply chain rela-
tionships. Analyzing results of
interviews with SC executives, they
identify two main factors that differen-
tiate the EC environment from tradi-
tional business settings: the greater
speed at which business activities oc-
cur and the greater scope of connectiv-
ity with suppliers and customers. They
find that these two factors engender
more visibility across a supply chain
(in terms of knowledge about events
and other players), new market struc-
tures (in terms of direct access to other
players), and a greater sense of uncer-
tainty about the dynamic, rapidly shift-
ing environment that pressures firms
into making rapid decisions without
complete information or analysis. To
increase their flexibility in dealing with
such uncertainty, firms tend to rely more
on externally available capabilities and
resources than they would in relatively

stable environments, and EC facilitates
the management of relationships
formed to access these external capa-
bilities and resources (Golicic et al,
2002).

Productive relationships and their
management inherently involve col-
laboration. At a very basic level, pairs,
chains, or networks of firms collaborate
in the sense of engaging in transactions.
At a higher level, collaboration in sup-
ply chains manifests as joint planning
exercises involving forecasting, con-
tinuous planning, replenishment, and
so forth, and can be supported by elec-
tronic marketplaces that act as process
facilitators—furnishing specialized ca-
pabilities for collaboration among sup-
ply chain participants (Markus &
Christiaanse, 2003). At another level,
collaboration among multiple supply
chain participants involves decision
making. Supply chain collaboration
goes beyond making joint operational

planning decisions to include product
design decisions, work design deci-
sions, marketing decisions, entrepre-
neurial decisions, incentive decisions,
alliance decisions, strategic decisions,
and so on. Like EC and SC, collabora-
tive decision making (CDM) is a major
topic area explicitly identified in the
editorial scope of Decision Sciences.
Interestingly, when we compare
scholarly activity referring to CDM with
that pertaining to EC or SC, a very sharp
(and perhaps surprising) contrast ap-
pears. As shown in Figure 2, the explicit
study of CDM pales in comparison to
EC and SC with respect to both the level
of activity and the dramatic rise in ac-
tivity. In the most recent three-year win-
dow, scholarly publications referring to
collaborative decision making averaged
slightly over 450 annually—or, about 9
per week. This is only about one-fourth
as many as those publications involving
an EC+5C connection (compare Figure 2
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versus Figure 1). We infer that CDM is a
lightly studied topic.

But shouldn’t there be far more at-
tention directed toward studying, cul-
tivating, supporting, and applying
collaborative decision making? In a
world of global/dynamic markets, net-
work organizations, pervasive comput-
ing, continuous learning, mass
customization, socio-political diversity,
and frequent storms in organizations’
environments, could it be that collabo-
rative decision making is a key to stay-
ing afloat in the competitive sea? If so,
there is both an opportunity and a
pressing need for greater CDM research.

In striving to make progress in this
direction, we contend that CDM re-
search can benefit by being connected
to other topic areas of decision sciences,
such as the well-established fields of
electronic commerce and supply chain
management. Moreover, the EC and SC
fields can benefit from advances in the
understanding of CDM. So far, there are
some light connections between CDM
and EC and between CDM and SC.
These two pairings are illustrated in
Figure 3. While the volumes are far from
overwhelming, the upward trends are
noteworthy. Additionally, observe that
there have been few scholarly publica-
tions that refer to all three topic areas

(15 annually in the most recent 3-year
window).

The current state of EC, SC, and
CDM inter-relationships is depicted by
the dots and connections in Figure 4,
where dot size is indicative of scholarly
activity. Notice the direct connection
between EC and SC is far more pro-
nounced than the indirect connection
via CDM. Yet, this indirect connection
represents a major potential for research
advances that can enrich all three topic
areas, contributing mightily to organi-
zational performance. As a call for de-
cision science researchers to actualize
this potential, we develop a perspective
of collaborative decision making as a
nexus linking EC with SC. The basic
idea is suggested by the two arrows in
Figure 4. Specifically, electronic com-
merce needs to increasingly be seen and
investigated as a means for supporting
collaborative decision making, and a
supply chain needs to increasingly be seen
and investigated as being a manifestation
of collaborative decision making,.

We begin with a consideration of
collaborative decision making in an
electronic commerce context and then
look at CDM in a supply chain context.
Along the way, we identify salient ques-
tions that need to be asked, and share a
few answers that we have found from

Electronic
Commerce

Supply
Chain

Electronic Commerce
upport for Collaborative
ecision Making

@ Collaborative
ecision Making

ollaborative Decision
Making in Supply Chains

Figure 4. Connecting the dots.

more than 25 case studies of collabora-
tive decision making in diverse supply
chains. We conclude by pointing out the
importance of the CDM nexus for EC
and SC from a science of competitive-
ness viewpoint.

Collaborative Decision Making in the
E-Commerce Context

In the formative years of electronic com-
merce, a large number of EC definitions
were advanced. Analysis of many doz-
ens of these yields a five-fold taxonomy
of viewpoints about the nature of EC,
and an integrated definition of EC that
subsumes the multiplicity of definitions
involved in these five EC perspectives:

EC is an approach to achieving busi-

ness goals in which technology is used

to manage knowledge for purposes of

enabling or facilitating the execution

of activities in and across value chains

as well as the making of decisions that

underlie those activities. (Holsapple

& Singh, 2000, p. 164)

Perhaps the most common viewpoint
of EC, the trading view (see, for example
Golicic, 2002), is one that focuses on
computer-based means for conducting
commercial transactions—the elec-
tronic buying and selling of goods and
services. While collaboration of a trans-
actional nature is vital and widespread
(e.g., via EFT, EDI, online purchasing/
payment), we must not overlook the tre-
mendous importance and potential that
EC holds for enabling or facilitating
decision making.

Much of the EC support for deci-
sion making takes the form of an indi-
vidual seeking knowledge (e.g., via the
Internet) that he/she needs to reach a
decision inherent in some goal-oriented
activity. However, many instances of
decision making involve multiple par-
ticipants, often in geographically dis-
tant locations. EC support of a
multi-participant decisional episode
can go well beyond offering partici-
pants access to digital (or human)
knowledge repositories. They do so by
enabling or facilitating collaborative
aspects of the decision participants’
activities—guiding the workflow
within a hierarchic team as it makes
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decisions about a project, furnishing a
market whose participants reach a joint
decision about who gets what products
at what price, coordinating knowledge
flows among a government agency’s
workers in their deliberations about di-
saster relief, linking the efforts of a firm’s
employees as they interact across time
and space to reach a decision about
what competitive action to take, or pro-
viding a forum for enhancing supply
chain participants’ knowledge visibil-
ity as they struggle to make joint deci-
sions about flows of goods and services.
While such EC systems to support col-
laborative decision making exist and
are used, Figure 3 suggests that there is
comparatively little scholarly work
aimed directly at the increasingly im-
portant connection between EC and
CDM.

Strengthening the connection be-
tween EC and CDM requires a much
better understanding of CDM itself. The
CDM dot in Figure 4 needs to grow.
There is a substantial literature on the
general notion of collaboration that can
be used as a foundation for more in-
depth investigation of CDM. Although
an analysis of this literature reveals
many differing definitions of collabo-
ration, it also leads to an integrated defi-
nition that subsumes the key points of
differing views:

Collaboration is an interactive, con-

structive, knowledge-based process

that involves multiple autonomous
and voluntary participants employ-
ing complementary skills and assets,
with a collective objective of achieving

an outcome beyond what the partici-

pants’ capacity and willingness would

allow them to accomplish individu-

ally. (Hartono & Holsapple, 2004)

In the case of CDM, the collective objec-
tive is to make a joint decision. Tailor-
ing the foregoing integrated definition
of collaboration to the particular case of
CDM, we offer the following definition:

Collaborative decision making is an
interactive, knowledge-based deci-
sion-making process, involving mul-
tiple autonomous organizations that
voluntarily employ complementary
resources (skills and assets), with a
collective objective of achieving a joint

decision about their interlinked busi-

ness processes beyond what any single

organization’s capacity and willing-
ness would allow it to accomplish in-
dividually.

This definition identifies a collec-
tion of parameters that we can use as a
common base for studying instances of
CDM, for comparing various CDM epi-
sodes with each other, and for framing
the evaluation of alternative CDM prac-
tices. For instance, the interactive param-
eter can vary in degree (e.g., minimal,
extensive), mode (e.g., electronic, face-
to-face), representation (e.g., visual, au-
dio, textual, pictorial, static, animated),
timing (e.g., synchronous, asynchro-
nous), regularity (e.g., periodic, spo-
radic), drivers (e.g., a “lead” participant,
any participant, a coordination sys-
tem), direction (e.g., push, pull), media-
tion (e.g., direct interactions, use of
intermediaries, interactions involving
message deposit/withdrawal via a
shared repository), and so forth.

For practitioners, the definition’s
parameters form a check-list of consid-
erations and options that should not be
overlooked as they strive for successful
CDM participation and valuable CDM
ventures. For researchers, these param-
eters need to be considered in research
designs adopted for the investigation
of questions. They suggest a host of in-
dependent variables, control variables
that should not be overlooked, and per-
haps some salient moderating variables.
The definition also suggests dependent
variables involving the process or out-
come of a CDM episode. In the electronic
commerce context, the CDM definition
and parameters highlight several direc-
tions for the future development and
research that could strengthen the
EC+CD connection shown in Figures 3
and 4.

Collaborative Decision Making in the
Supply Chain Context

Supply chain management (SCM) is
among the most significant innovations
in all of business in recent years. Ac-
cording to the definition given by the
Council of Supply Chain Management
Professionals,

[SCM] encompasses the planning and
management of all activities involved
in sourcing and procurement, conver-
sion, and all logistics management ac-
tivities. Importantly, it also includes
coordination and collaboration with
channel partners, which can be suppli-
ers, intermediaries, third-party service
providers, and customers. In essence,
SCM integrates supply and demand
management within and across com-
panies.
(http://cscmp.org/AboutCSCMP/
Definitions/Definitions.asp)

Note that collaboration among partici-
pants is explicitly stated to be impor-
tant for SCM. Moreover, decision
making is inherent in the “planning
and management of all activities” in a
supply chain. It follows that issues of
collaborative decision making con-
nected to supply chains are worthy of
investigation.

However, issues pertaining to the
CDM+SC link do not appear to have
been heavily investigated (recall Figures
3 and 4) in terms of its means, technolo-
gies, or outcomes. Examples of such is-
sues include collaboratively deciding on:

* collective supply chain objectives that
are consistent with individual goals
of all participants in the supply chain
(Jiao et al, 2006)

* compliance mechanisms to employ in
supply chain processes (Arino &
Reuer, 2004).

An example of technology that can
support collaborative decisions about
supply chain objectives or infrastruc-
ture involves the use of intelligent agents
(Caridi et al, 2005; Jiao et al, 2006).
Internet-based support for collaborative
decision making in supply chains falls
into the relatively underdeveloped
realm of organizational decision sup-
port systems (Chi et al, 2007), where the
supply chain collaborators comprise a
virtual organization susceptible to com-
puter-based decision support.

What Do We Need?

The foregoing sketch of EC, CDM, and
SC connections calls attention to a sub-
stantial opportunity for investigating
the little-explored EC+CDM, CDM+EC,
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and EC+CDM+5C linkages. Open ques-
tions include:

* Exactly what is the role of CDM in sup-
ply chains?

o Is CDM a necessity or optional? Why?

o How does CDM affect the business and
competitiveness of individual firms, as
well as the whole supply chains in which
they participate?

o What is the role of collaborative deci-
sion making in your strategy develop-
ment and in operations?

o How often are decisions collabora-
tively made in supply chains (relative
tonon-collaborative decisions)?

* Why and under what circumstances
do you and your supply chain part-
ners adopt collaborative decision mak-
ing (CDM)?

o With whom do you make decisions

collaboratively? Upstream? Down-
stream? Intermediaries?

o When and where does that CDM occur?

o Why do youadopt CDM? (e.g., because
of business dependency? competive pres-
sure in the industry /market?)

o What are obstacles/bottlenecks for
CDM? (e.g., lack of trust, lack of effec-
tive governance/coordination/commu-
nication? lack of collaborative
technologies)

* How did you and your SC partners
implement CDM?

o What/who triggers a CDM process?
o What are the major phases of CDM?

o Who dominates or what controls the
CDM process?

o During a CDM process, is it important
to acquire knowledge from outside the
sC?

o How are resultant decisions assimi-
lated into the supply chain?
* At what stages are EC technologies
used to support CDM in supply chain
processes?

o What types/forms of EC technologies
are employed for each stage?

o How does availability of technology
affect the usage of technology in CDM?

o Who provides the technology re-
sources?
* How does EC technology contribute to
CDM in supply chain?

To begin to answer such questions, we
are undertaking a series of more than
twenty-five case studies. Each focuses
on a firm (based in the U.S. or China)
involved in supply chains. The firms
represented in this series cover a diverse
set of industries and are of various sizes
(with the majority being large firms).
Preliminary results from these stud-
ies offer evidence that collaborative de-
cision making among supply chain
partners is regarded as commonplace,
and typically essential for supply chain
success. The informants generally agree
that the definitions of CDM and SCM
presented above cover the important
aspects of these two phenomena. The
cases indicate that making decisions
collaboratively helps ensure that sup-
ply chain strategy and operations are
executed in a coordinated fashion, with
positive effects on SC efficiency and ef-
fectiveness. It appears that two major
issues that must be handled in order to
experience positive outcomes from a
CDM episode within a supply chain are
the assurance of knowledge quality—
flows of knowledge among CDM par-
ticipants that are sufficiently accurate
and useful—and the creation of new
knowledge from those flows. Notice
that these two issues are closely aligned
with a central aspect of the EC defini-
tion discussed above—technology be-
ing used for managing knowledge to
enable/facilitate making of decisions
that underlie activities executed across
value chains. This alignment suggests
that EC has a key role to play in ad-
dressing these two major issues
Initial analysis of the cases sug-
gests that potential benefits of CDM in
supply chains can be organized into the
categories of productivity gains, greater
agility, innovation, and enhanced repu-
tation (PAIR). The first two categories
relate mainly to improvement in deci-
sional processes because of more effi-
ciency or greater alertness and
response-ability. The latter two relate to

improvements in decisional processes
and/or the outcomes of those processes
by a greater ability to integrate/synthe-
size/create knowledge (i.e., learn) and
by increased quality and strengthened
relationships (i.e., trust). For an indi-
vidual firm, or for an entire supply
chain, some of the PAIR benefits can be
more pronounced than others.

The cases suggest that CDM should
be avoided in some situations, may be
optional in others, and is vital in still
others. It seems to be most important in
situations of great uncertainty/turbu-
lence, high complexity, high expense,
or knowledge intensity, and also where
participant buy-in is important for suc-
cessful implementation of the decision.

Face-to-face CDM is very important
in supply chains. But, in almost all of
the cases, EC technologies are also re-
garded as indispensable for the success
(or even feasibility) of CDM in supply
chains. In some cases, using collabora-
tive technologies (Massey, 2007) in CDM
is a requirement for participation in the
supply chain. It appears that technol-
ogy-supported CDM yields benefits in
one or more of the PAIR directions.
Knowledge sharing/analyzing and
communication are two of the main rea-
sons we encountered for using technol-
ogy in CDM. Most often mentioned at
the top of wish lists for technological
support, we find improved systems for
integrating, reconciling, and synthesiz-
ing knowledge relevant to the CDM epi-
sode at hand.

In sum, the cases reinforce our con-
tentions that CDM is an important facet
of supply chains, some collaborative
technologies used for electronic com-
merce are beneficial for successful CDM
in this context, and that there is plenty
of room for new technologies that better
support collaborative decision making.
They also suggest that questions such
as those listed above are relevant for SC
practitioners and EC researchers, and
that answers to them will help develop
the CDM topic area as an important
nexus for better understanding the con-
nections between EC and SCM (and
other inter-organizational decision
making contexts).
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Figure 5. Toward a science of competitiveness (adapted from Chi et al., 2007).

The Science of Competitiveness

As investigations of the EC+CDM+SC
connections unfold, it may be helpful
to frame them within the science of com-
petitiveness (S0C), as they are ultimately
concerned with enhancing the competi-
tiveness of both individual firms and
networks of firms. Because of the com-
plexities, challenges, and opportunities
posed by today’s environment, com-
petitiveness is a pressing concern that
demands never-ending attention. We
contend that a better appreciation of the
nature and potentials of EC+CDM+S5C
connections can emerge by considering
a further kind of connection: links to the
SoC, which is concerned with the ante-
cedents, cultivation, sustainability, and
consequences of competitiveness—at
all levels ranging from individual to or-
ganizational to inter-organizational
and beyond.

Although much is known about
competitiveness, the SoC idea is only
just emerging. As it develops, we will

see a systematic elucidation of what
practicing managers should consider as
they strive to guide their organizations
through today’s business environment
of turbulent waves and frequent storms.
We will see a succession of increasingly
detailed and comprehensive frame-
works that identify and describe regu-
lar patterns involving entities, objects,
events, and causal links concerned with
competitiveness (Chi et al, 2007).

A high-level perspective on the sci-
ence of competitiveness is shown in Fig-
ure 5: seeking explanations and
prescriptions for ways in which an
organization’s knowledge, networks,
and processes can be configured to yield
actions that enhance its competitiveness
(and ultimately fulfilling its mission).
In the case of inter-organizational net-
works, such as supply chains, collabo-
rative decision making enabled/
facilitated by EC technologies is instru-
mental in determining configurations
of knowledge (i.e., knowledge assets,

processors that build on these assets,
ways of allocating processors and as-
sets, technologies for knowledge han-
dling), networks (i.e., participants,
infrastructure, culture, competences),
and processes (collaboration ap-
proaches, process integration capabili-
ties, governance protocols, contingency
capabilities). By improving knowledge
management, network management,
process management, and integration
of these three, we can expect PAIR im-
provements which form a basis for re-
alizing greater competitiveness.

As Figure 5 indicates, collaborative
decisions about configuring knowledge,
networks, and processes for competitive
actions occur in an environment that im-
pinges on the CDM. This environment
is characterized by several persistent
waves, including the six shown in Fig-
ure 5: globalized/dynamic markets,
pervasive computing, continuous
learning, mass customization, virtual
enterprises, and socio-political diver-
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sity. Practically all of these waves are
driven by, enabled by, or amplified by
the advances of electronic commerce
over the past fifteen years. Successful
competitors are those who find ways to
surf at least one of these six kinds of
waves without being inundated by the
others. Moreover, they find ways to cope
with environmental storms that arise,
sometimes quite unexpectedly, so as not
to be knocked off course, sink into an
abyss of mediocrity, or worse. It is in
this turbulent environment that deci-
sions must be made. Collaboration in
the making of these decisions poten-
tially gives a wider base (of knowledge),
a more expansive span (of attention),
and a greater flexibility (of processing)
for dealing with the turbulent environ-
ment in PAIR directions.

The SoC ideas portrayed in Figure
5 provide a frame of reference for future
consideration and study of the CDM
nexus linking EC and SC. By their very
nature, EC+CDM+SC structures are
necessarily concerned with knowledge,
networks, and processes. In the interest
of helping organizations survive and
even excel in the competitive environ-
ment, the decision sciences community
needs to more fully elucidate the design

and implementation possibilities for
EC+CDM+SC structures and their con-
nections to competitiveness. Here we
have endeavored to furnish some ideas
and structure that may offer guidance
in taking on this task.
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RESEARCH, from page 9

As the number of products offered
or components required to manufacture
a product increases, the effort dedicated
to ensuring conformance will increase.
The cost increases because with in-
creasing numbers of items to sample,
the number of samples must increase if
a constant detection rate is to be main-
tained (Grant & Leavenworth, 1980;
Kapur & Lamberson, 1977). Further,
these costs will grow at a decreasing
rate due to better utilization of the qual-
ity function’s infrastructure. Therefore,
Proposition 1:

P1: Asmultiplicity increases, the cost

of inspection for conformance quality

will increase at a decreasing rate.

Greater interconnectedness in the
product architecture creates greater in-
terdependence among functional sub-

units. This results in greater difficulty
diagnosing, isolating, and repairing
product failures (Karmarkar et al.,
1987). Therefore, while the frequency of
product failures may not be affected by
the interconnectedness of product ele-
ments, the cost to re-work failed prod-
ucts will increase. Similarly, if an
assembly is used across several prod-
ucts in the portfolio, its failure will have
larger ramifications than had it been
used in a single product. This leads to
Proposition 2:

P2: As interconnectedness increases,

warranty costs will increase.

In conclusion, by formalizing the
definition of complexity and clearly
specifying the underlying dimensions,
appropriate theoretical perspectives
can be identified. These perspectives

then become the guide by which the
topic is explored, the ultimate result
being further development of TPF and
TCE, theoretical understanding of prod-
uct complexity, and the opportunity to
use the improved understanding to im-
prove practice. B
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