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Abstract

While a great amount of research work has been done on group decision support system
(GDSS) and electronic meeting system (EMS), literature review conducted by us reveals scanty
information pertaining to their mutual relationships. The lack of such information often leads
to confusions when one asks whether one type of system should be chosen in preference to
the other. This paper reports our attempt to remedy this situation. We begin by clarifying
what GDSS and EMS individually feature; differences between them will become evident as a
result. Then, we proceed to delineate their mutual relationships in terms of the supporting role
that GDSS plays in EMS, and vice versa. The supporting relationships between GDSS and
EMS strongly suggest a better and more complete system for the increasingly demanding task
of supporting meetings and/or decision making. We believe that such a system will facilitate

smooth communication and interaction among the participants, with efficiency and high quallty
decision making as its main merits.
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1. Introduction

As the size of an organization grows,
it becomes necessary to partition jobs
among different units. Evidently, many
organization-wide decisions are made by way
of meetings rather than by a single person.
Moreover, participants to the meetings can
be human beings including field profession-
als, managers, executives, etc., and intelli-
gent systems such as databases, expert sys-
tems, etc. (Figure 1.1). As a result, a mech-
anism to facilitate communications and in-
teractions among the participants becomes
necessary.

Recent research on such mechanisms
falls into two categories, namely, group de-
cision support systems (GDSSs) (see Eas-
ton et al. (1990), Gallupe and DeSanctis
(1988), Martz et al. (1992), and Steeb and
Johnston (1981)) and electronic meeting sys-
tems (EMSs) (see Dennis et al. (1991), Den-
nis et al. (1988), Huber (1984), Sprague
and Watson (1993), and Vogel and Nuna-
maker Jr. (1990)). Despite the accumula-
tion of a large body of literature on these
systems, we have not seen any in-depth in-
vestigation on the comparison and mutual re-
lationships between the two systems in the
existing literature. The lack of such infor-
mation often hinders the process of evaluat-
ing whether one system should be used in
preference to the other. ~ For example, as
we shall see later, an EMS may require a
component whose functions are more suit-
ably performed with a GDSS; on the other

hand, current EMS technologies are clearly
good candidates for supporting the commu-
nication aspects of GDSS. Such functional
overlaps are responsible for much of the con-
fusions in system selection. Moreover, inte-
grating existing GDSS and EMS can be a
major undertaking which may require sys-
tem reconfiguration.

This paper reports results of our ef-
fort in providing a remedy for the situation.
The present work is a comparative study of
GDSS and EMS. Functional overlaps indi-
cate that GDSS and EMS are systems with
many similar features. What distinguishes
them are their individual emphases on func-
tional objectives. While GDSS emphasizes
on establishing model and database so as to
promote the quality and efficiency of deci-
sions through information technology, EMS
seeks to eliminate the communication obsta-
cles among the participants through infor-
mation technology so that meetings are con-
ducted smoothly and efficiently. It is clear
that GDSS and EMS will benefit from each
other by mutual utilization.

We shall begin by clarifying the defi-
nitions and functional objectives of GDSS
and EMS. The similarities and differences of
these two systems become evident as we elab-
orate the supporting role that GDSS plays
in EMS, and vice versa. After élucidhting’ ‘
the mutual supporting relationships between '
the two systems, a system with well-defined
functional objectives which is more complete
than either system takes shape. Thus, alth-
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Figure 1.1: A general structure of decision-making
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ough GDSS and EMS have individual goals
and emphases in the current stage of devel-
opment, they are two facets of a larger and
more complete system that uses the existing
GDSS and EMS technology as its founda-
tion. We believe that such a system will fa-
cilitate smooth communication and interac-
tion among the human and intelligent system
participants, with efficiency and high quality
decision making as its main merits.

This paper is organized as follows. Sec-
tion 2 and Section 3 give overview to GDSS
and EMS, respectively. Section 4 investi-
gates the relationships between GDSS and
EMS. Finally, Section 5 concludes this paper
and points out future research directions.

2. Group decision support systems

Extended from the concepts of decision
support system (DSS), group decision sup-
port system (GDSS) was developed in the
early 1980’s by Steeb and Johnston (1981),
and was considerably successful by the end
of that decade. The extensions introduced
to GDSS make it a superset of DSS in the
sense that, being capable of supporting mul-
tiple cooperating decision makers, a GDSS
can certainly support a single decision maker
for making decisions, see Nunamaker Jr. et
al. (1991) and Steeb and Johnston (1981).
On the other hand, the extensions to multi-
user also has made GDSS more complex
than DSS. For example, to gain acceptance,
GDSS should provide a mechanism for se-
lecting models from its model base by way of
voting or ranking in the order of preference.
Steeb and Johnstone (1981) further pointed
out that, in order to be more trustworthy,
GDSS should also facilitate communication
among the decision-makers.

Broadly speaking, any technology that
facilitates decision-making among a group
of objects can be called a GDSS. Among a
few popular definitions, Huber (1984) defines
GDSS as a system with components includ-
ing software, hardware, languages and proce-
dures, etc. to support decision-making. De-
Sanctis and Gallupe (1985) regard GDSS as
an interactive computer system that assists
a group of decision-makers in solving semi-

structured or unstructured problems. The
National Science Foundation (NSF) work-
ing group (see Vogel and Nunamaker Jr.
(1990)) considers GDSS as an application
of the information technology (IT) to pro-
mote effectiveness and efficiency of group
works. In summary, Huber’s definition is
based on its functional components, DeSanc-
tis and Gallupe define it by task objectives,
and the NSF working group’s definition em-
phasizes what GDSS is capable of achieving.

According to Steeb and Johnston
(1981), GDSS has the following characteris-
tics:

e GDSS is a new and specialized design
rather than an assembly of existing sys-
tems.

e GDSS promotes the efficiency and legit-
imacy of decision for a group of users.

e GDSS should be easy to learn and use.

e GDSS can be designed for solving spe-
cific problems and for general purpose
usage in ordinary organizations.

e GDSS employs strategies to prevent
negative group behaviors such as ob-
structive conflicts as well as group think-
ing that lacks sovereignty and individual
contributions, etc.

Functionally, GDSS can be classified
into three incremental levels (Figure 2.1) ac-
cording to Grohowski et al. (1990) and Steeb
and Johnstone (1981):

1. Level I utilizes technology to eliminate
communication obstacles among mem-
bers of the group who share the respon-
sibility of making decisions. Functions
of level I include the posting of opinions
for group members on a shared screen,
a mechanism for voting and the exhibi-
tion of the result of voting, and opinion
exchange among group members.

2. Level II augments the functionalities of
level I by the inclusion of decision mod-
eling and group decision techniques.

3. Likewise, level III is an augment of level
ITin the sense that it also possesses some
form of intelligence.

GDSSs of the three incremental levels
will be able to meet the requirements of dif-
ferent users with different environments. Fi-

TMERLE F_% %M

A Comparative Study of GDSS and EMS



Level 111
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Level II Modeling
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Figure 2.1: The three levels of GDSS

nally, Nunamaker Jr. et al. (1991)
pointed out that the design of GDSS can also
be individually tailored based on the group
size, geographical locations and visual inti-
macy.

3. Overview of EMS

Basically, an EMS can be considered
as an environment that facilitates meetings
among a group of participants whose spatio-
temporal relationships range from same-
place and same-time to different-place and
different-time. Therefore, EMSs can be clas-
sified according to the group size, tempo-
ral relationship, and spatial relationship of
the participants, see Sprague and Watson
(1993).

From a meeting prospective, the
decision-making process invariably involves
four steps: collecting individual opinions,
organizing the collected opinions, voting,
and reaching a final resolution. It has been
reported that EMS increases the effective-
ness and productivity of meetings at large,
see Grohowski et al. (1990), Kraemer and
King (1988), Sprague and Watson (1993),
and Valacich et al. (1991). According to
Nunamaker Jr. et al. (1991), EMS should:

e enable all participants to work simulta-
neously;

e provide an equal opportunity for partic-
ipation;

o discourage behaviors that can have a
negative impact on meeting productiv-

ity;

e enable larger group meetings which
can effectively bring more information,
knowledge, and skills to bear on the
task;

e permit the group to choose from a spec-
trum of structured or unstructured tech-
niques and methods to perform the task;

e offer access to external information; and

e support the development of an organiza-
tional memory from meetings to meet-
ings.

In EMS, each individual participant is
able to post his/her opinion on a bulletin
board visible by other participants through
their own workstations. When necessary, in-
dividuals posting opinions can choose fo re-
main anonymous to prevent potential inter-
ference or threat. In addition, participants
are allowed to compose and retrieve infor-
mation simultaneously. After the proposed
opinions have been collected, organized and
classified, the EMS will deliver the processed
opinions to the meeting for open discussion
or voting. An EMS should also be able to
display the final suggestion or decision, o
formulate policies, and to evaluate the final
suggestion.

Generally speaking, a meeting with
EMS support is more effective and produc-
tive than one that without, see Gallupe and
DeSanctis (1988), Grohowski et al. (1990),
Kraemer and King (1988), Sprague and Wat-
son (1993), and Valacich et al. (1991). Nev-
ertheless, as pointed out in Sprague and Wat-

HAEE Bo%-F—N

15

A Comparative Study of GDSS and EMS



son (1993), the overall effectiveness and pro-
ductivity depend on careful consideration of
three characteristics: group characteristics
(e.g., group size, group memberships, etc.,)
task characteristics (e.g., task complexity,
task requirements, etc.,) and environment
characteristics (e.g., cultural aspects of the
organization, deadlines, etc.)

According to Nour and Yen (1992) and
Sprague and Watson (1993), EMS provides
at least the following four technical supports:

o Process support to facilitate communica-
tion among the participants, including
parallel communication, group memory,
anonymity and media efficiency, etc.

® Process structure to regulate and sup-
port the way a meeting is conducted,
e.g., forming a meeting agenda.

o Task support to provide information and
computation associated with the task,
e.g., organization memory and spread-
sheets.

o Task structure to provide techniques,
rules and modules of the relative infor-
mation for task analysis to achieve new
or in-depth idea.

The primary advantages of conventional
meetings lie in that both information sources
and new ideas are easy to achieve. However,
the conventional meetings also suffer from
the disadvantage of hindering a participant
in his/her own thinking process. An EMS
incorporated with the four above-mentioned
techniques, on the other hand, is able to en-
hance the advantages and reduce the disad-
vantages of conventional meetings; see also
Sprague and Watson (1993).

4. A comparison between GDSS and
EMS

Summarizing the previous two sections,
any interactive system that facilitates de-
cision making in semi-structured and un-
structured problem domains can be quali-
fied as a GDSS; any information technology-
based environment that facilitates a group
of participants in conducting a meeting,
where the spatio-temporal relationships of
the group range from same-place and same-
time to different-place and different-time,
can be qualified as an EMS. However, being

restricted by the current technological de-
sign and implementation capabilities, state-
of-the-art GDSSs and EMSs have very dif-
ferent emphases. Even though such a result
can be accepted as inevitable to a certain de-
gree from a developmental point of view, the
individual emphases very often lead to con-
fusions and obscure a more global and inte-
gral view. This section establishes the main
result that both GDSS and EMS can bene-
fit from a more complete and unified view.
As we shall see, this result is derived from
the analysis of the mutual supporting rela-
tionships between GDSS and EMS.

4.1 Mutual supporting relationships

To begin with, a level I GDSS seeks
to support decision making by eliminating
group communication obstacles and by fa-
cilitating a media for the opinion posting
and exchanging, in addition to decision an-
nouncements. Notice that these are sup-
ported to varying degrees by the four com-
ponents of EMS; thus, it follows that EMS is
sufficient to function as a level I GDSS. Fur-
thermore, EMS possesses some qualities of a
level IT GDSS through the process structure
component (by providing an agenda) and the
task structure component (by providing de-
cision task analysis support), which collabo-
ratively reduce uncertainty and interference
in the decision making process. Finally, since
EMS includes decision support system (e.g.,
an expert system in the specific problem do-
main) as a module in its task structure com-
ponent, it also possesses the intelligent qual-
ity manifested in a level III GDSS. These
observations allow us to conclude that EMS
provides sufficient support for GDSS.

Turning the table, GDSS seeks to pro-
mote decision quality through the support
of model base and database establishments
and associated tools. To fully utilize these
facilities, GDSS must first provide an effec-
tive interface for group communication, This
implies that the technology employed in the
three incremental levels of GDSS can also be
used to support the four techmical compo-
nents of EMS. Meanwhile, the decision sup-
port capability of GDSS can also be used as
a technique in EMS for promoting meeting
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Figure 4.2: GDSS supports for EMS

efficiency. These observations allow us to
conclude that GDSS provides enough sup-
port for EMS.

Figure 4.1 and Figure 4.2 summarize
the above discussion by tabulating the mu-
tual supporting relationships between GDSS
and EMS, where the horizontal entities list
the functions supporting the vertical entities.
Pluses “+” are used in the table entries as an
indication of the degree of support, with one
plus, two and three pluses denoting partial
support, strong support and full support, re-

spectively. It should be noted that Figures
4.1 and 4.2 only tabulate the mutual sup-
porting relationships between the augmented
functions of each GDSS level and the EMS
components. Thus, for example, in tabulat-
ing level II's functional support, functions of
level I are not counted.

One way to interpret Figures 4.1 and
4.2 is to count the number of pluses by row:
more pluses imply more support. For exam-
ple, in Figure 4.1, EMS exhibits seven, two,
and one pluses in level I, IT and III GDSS
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support, respectively. That is, most of the
EMS supports are applicable to level I GDSS.
Likewise, it is easy to see that most GDSS
support to EMS happens at the task struc-
ture component of EMS. Notice that the sup-
porting relationship between two entities is
not commutative (hence two tables instead
of one:) two entities may support each other
with different degrees. For example, in the
mutual supporting relationships between the
EMS process structure and level I GDSS,
the former strongly supports (Figure 4.1) but
is only partially supported (Figure 4.2) by
the latter. The difference simply means that
EMS process structure supports level I GDSS
" more so than the other way around.

4.2 A synergy

The discrepancy in mutual support
shown in Figures 4.1 and 4.2 logically sug-
gests that GDSS and EMS can and should be
considered as two facets of a system encom-
passing both of them. Figure 4.3 provides a
more complete view of such a system by il-
lustrating the similarities and differences in

GDSS and EMS emphases.

Yet all the extensions in making the syn-
ergetic system more complete would be quite
pointless if, given a specific task of support-
ing decision making and meeting, the system
fails to provide significant advantages over
existing GDSS and EMS. This is to say that
the proposed system must enhance the func-
tionalities of GDSS (EMS) under the current
functional objective of GDSS (EMS). As we
shall see in what follows, the proposed sys-
tem does provide significant advantages over
existing systems.

Figure 4.3 shows that GDSS emphasizes
on the research and development of model
base and database. Nevertheless, it is clear
that in order for a group to reach a decision,
meeting is required. It follows that unless the
meeting of the group is conducted smoothly
and effectively, the GDSS is nothing more
than a DSS that happens to be used by more
than one user. Recall that the communica-
tion aspects of GDSS are handled at level I.
Notice that while level I GDSS provides rudi-
mentary communication necessities for the

GDSS

Model Base
Database
Expert System
Decision Support Model
Project Management

Figure 4.3: A synergy of GDSS and EMS
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participants, it lacks the full versatility of
an EMS in many aspects, such as the choice
from a wide spectrum of meeting techniques.
Consequently, GDSS users are restricted to a
relatively limited repertoire of meeting tech-
niques and may willingly or unwillingly de-
viate from the established meeting mode of
level I GDSS. Such deviation would compro-
mise the effectiveness of the GDSS, not only
in level I but also in the incremental levels
as they depend on the level I. Although the
decision makers could choose to go with full
power EMS to resolve this problem, such ad-
dition may be costly as it requires system
integration; moreover, there will be plenty of
wasteful functional overlaps. The proposed
system, on the other hand, achieves the same
goal without integration problems and func-
tional overlaps.

A similar argument can be made for ap-
plying the proposed system to EMS. EMS
emphasizes on the research and develop-
ment of information technology to facilitate
meetings with more efficient communication,
more excitation, and better organization of
opinions among participants. While the in-
formation technology serves to stimulate hu-
man thinking by providing an efficient inter-
face, often neglected in the meeting context
is the fact that it is also adequate to serve
as a new opinion/information source for the
human participants. For example, through
a multi-dimensional information rendering
module found in GDSS, valuable information
otherwise hidden is revealed to the meeting
participants. Thus, by providing the neces-
sary GDSS functionalities, the proposed sys-
tem also enhances the functionalities of EMS.

5. Concluding remarks

The present research argues how group
decision support systems and electronic
meeting systems can benefit from each other
by mutual support in forming a group com-
munication facility. As we explained in this
paper, the participants can be field profes-
sionals, managers and executives, or intel-
ligent systems such as databases and ex-
pert systems. Individually, GDSS and EMS
are substantially different in their emphases.

GDSS emphasizes on supporting decision
making through its model base and database
in the system; EMS emphasizes the elimina-
tion of communication barriers encountered
in information technology. Although the em-
phases are justified from a developmental
perspective, they often obscure a more global
view as to what such systems should pro-
vide. The present research has delineated
and clarified the relationships between GDSS
and EMS in order to establish a mechanism
to facilitate a group of participants in achiev-
ing its common goal. The result is a syner-
getic system of GDSS and EMS with advan-
tages over existing GDSS and EMS.

There are several possible directions for
future research. Here, we shall briefly discuss
three of them. (1) Management protocols.
It is evident from this comparative study
that both GDSS and EMS emphasize more
on their functional aspects than management
aspects such as management protocols for
meetings and decision-making. We believe
that the development of a management pro-
tocol to support the system proposed in this
paper is an important issue, see Kao et al.
(1994). (2) Object-oriented design. Since the
proposed system includes many complicated
modules that can be selected according to
the changing need, the system must be de-
signed with sufficient flexibility and robust-
ness. Object-oriented modeling techniques
(see Rumbaugh et al. (1991)) seem most
suitable for constructing such systems. (3)
User acceptance. Supporting technologies for
EMS and GDSS are advancing at a fast pace;
we believe that one of the grand challenges
that face the industry is the promotion of
user acceptance.

References

1. Dennis, A. R., Abens, T., Ram, S., and
Nunamaker Jr., J. F., “Communication
Requirements and Network Evaluation
within Electronic Meeting System Envi-
ronments,” Decision Support Systems,
7, 1991, pp.13~31.

2. Dennis, A. R., George, J. F., Jessup,
L. M., Nunamaker Jr., J.F., and D.R.
Vogel, “Information Technology to Sup-

AAERE B_%-5—W

19

A Comparative Study of GDSS and EMS



10.

. DeSanctis,

. Gallupe,

port Electronic Meetings,” MIS Quar-
terly, December, 1988, pp.591~624.

G. and Gallupe R.B.,
“Group Decision Support Systems: A
New Frontier,” Database, Winter, 1985,
pp.3~10.

. BEaston, G.K., George, J.F., Nunamaker

Jr., J. F., and Pendergast, M.O., “Using
Two Different Electronic Meeting Sys-
tem Tools for the Same Task: An Exper-
imental Comparison,” Journal of MIS,
7(1), 1990, pp.85~100.

R.B. and DeSanctis, G.,
“Computer-Based Support for Group
Problem-finding : An Experimental
Investigation,” MIS Quarterly, June,
1988, pp.277~296.

. Grohowski, R., McGoff, C., Vogel, D.R.,

Martz, W.B., and Nunamaker Jr., J.F.,
“Implementing Electronic Meeting Sys-
tems at IBM: Lessons Learned and Suc-
cess Factors,” MIS Quarterly, Decem-
ber, 1990, pp.369~383.

. Huber, G.P., “Issues in the Design of

Group Decision Support Systems,” MIS
Quarterly, 1984, pp.195~204.

. Jarvenpaa, S.L., Rao, V.S., and Hu-

ber, G.P., “Computer Support for
Meetings of Groups Working on Un-
structured Problems: A Field Experi-
ment,” MIS Quarterly, December, 1988,
pp.645~666.

.Kao, Y.-H., Jwo, J.-S., Hsieh, C.-

Y., and Cheng Y.C., “A Management
Protocol for Electronic Meeting Sys-
tems,” Proceedings of the 5th Interna-
tional Conference on Information Man-
agement, May 27-28, Taipei, Taiwan,
1994, pp.12~18.

Kraemer, K.L. and King, JL.,
“Computer-Based Systems for Coopera-

1%

12.

13.

14.

15.

16.

tive Work and Group Decision Making,”
ACM Computing Surveys, 20(2), June,
1988, pp.115~146.

Martz, W.B., Vogel, D.R., and Nuna-
maker Jr.,, J.F., “Electronic Meet-
ing Systems-Results from the Field,”
Decision Support Systems, 8, 1992,
pp.-141~158.

Nour, M.A. and Yen, D., “Group Deci-
sion Support Systems-Towards a Con-
ceptual Foundation,” Information and
Management, 23, 1992, pp.55~64.
Nunamaker Jr., J.F., Dennis, A.R.,
Valacich, J.S., Vogel, D.R., and George,
J.F., “Electronic Meeting Systems to
Support Group Work,” Communica-
tions of the ACM, 34(7), July, 1991,
pp.-40~61. '
Rumbaugh, J., Blaha, M., Premer-
lani, W., Eddy, F., and Lorensen, W.,
Object Oriented Modeling and Design,
Prentice-Hall International, 1991.
Sprague, R.H. and Watson, H.J., De-
cision Support Systems-Putting Theory
into Practice, Prentice-Hall, 1993.
Steeb, R. and Johnston, S.C., “A
Computer-based Interactive System for
Group Decision-making,” IEEE Trans-
actions on Systems, Men and Cybernet-
ics, 11(8), 1981, pp.544~552,

17. Valacich, J.S., Dennis, A.R., and Nuna-

18,

maker Jr., J.F., “Electronic Meeting
Support : the Group Systems Concept,”
International Journal of Man-Machine
Studies, 34, 1991, pp.261~282.

Vogel, D.R. and Nunamaker Jr., J.F.,
“Group Decision Support System Im-
pact:  Multi-methodological Explo-
ration,” Information and Management,
18, 1990, pp.15~18.

AAEE F—%- %W

20

A Comparative Study of GDSS and EMS



