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This editorial provides an overview of two emerging technolo-
gies that have wide implications for decision making and
organizational issues. These technologies are decision support
systems (DSS) and expert systems (ES). Both technologies are
defined and discussed as stand-alone systems and as integrated
systems. A perspective is provided to enable better integration
of the papers that follow in this special issue.
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The information revolution has already impact-
ed many organizations. This impact varies in
coverage and intensity. In some organizations
business is conducted as though computers do not
exist. In others, everything has been changed;
from job content to allocation of power.

Initially computers were used to improve
organizational efficiency and to increase the qual-
ity of services and products. At that time most of
the systems dealt with transactions (or data)
processing. During the 60’s a new dimension was
added, management information systems (MIS).
This computer-based system intended to receive,
extract and integrate data from various sources, in
order to provide timely information needed for
managerial decision making.

MIS has been most successful in providing
information for routine, structured, and antic-
ipated types of decisions. In addition, they have
been successful in acquiring and storing large
quantities of detailed data concerning transaction
processing. MIS have been less successful in sup-
porting complex decision situations. This is due to
a lack of capabilities necessary for such support,
and MIS traditionally have not facilitated easy
development or even ease of use by managers.
Furthermore, as managers climb the corporate
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ladder, they must increasingly deal with matters
outside the organization. Most MIS are built with
a focus on the internal organization. Hence, the
support of the traditional MIS decreases as the
organizational level increases.

The concept of decision support systems was
developed in the early 70’s in an attempt to rectify
some of the shortcomings of the MIS of the 60’s.
It also intended to help in reducing the waiting
line (backlog) of requests for computers systems’
developments. In the late 70’s the discipline of
artificial intelligence started to move into commer-
cialization (see special issue of HSM, Vol. 5, no. 2,
1985). Expert systems (ES) is becoming a most
promising area in Al

The microcomputer revolution, end-user com-
puting, availability of friendly software develop-
ment tools and recent advances in telecommunica-
tions, have greatly accelerated the use of DSS and
ES during the last few years. For example, Walker
and Miller [5] describe over 1000 commercial ex-
pert systems that existed at the end of 1985. Of
this list, about 900 were developed in 1984 and
1985.

Before discussing the potential organizational
impacts of DSS and ES, let us briefly describe
these tools and list their major characteristics and
benefits.

Decision support systems: The concepts involved
in DSS were first articulated in the early 1970°s by
Scott-Morton under the term ‘management deci-
sion systems’. He defined such systems as ‘interac-
tive computer-based systems, which help decision
makers utilize data and models to solve unstruc-
tured problems’ [3].

Another classical definition of DSS, provided
by Keen and Scott-Morton [1], follows:

‘Decision support systems couple the intellectual resources of
individuals with the capabilities of the computer to improve
the quality of decisions. DSS is computer-based support for
management decision makers who deal with semi-structured
problems.

The foregoing definition indicates the four
major characteristics of DSS:

« DSS incorporate both data and models.
» They are designed to assist managers in their

decision processes in semi-structured or un-
structured tasks.

« They support, rather than replace, managerial
judgment.

« The objective of DSS is to improve the effecti-
veness of the decisions, not the efficiency with
which decisions are made.

Additional characteristics and benefits which
were recognized over the last fifteen years are:

(a) Ability to support the solution of complex
problems. A DSS enables the solution of com-
plex problems that ordinarily cannot be solved
by other computerized approaches (or can be
solved at a much slower pace).

(b) Fast response to unexpected situations which
result in changed input. A DSS enables a
thorough, quantitative analysis in a very short
time. Even major changes in a scenario can be
evaluated objectively in a timely manner.

(c) Ability to try several different strategies under
different configurations, quickly and objec-
tively. For example, a complete ‘what—if’
analysis was carried out to examine the down-
side risk of a joint venture at Houston Miner-
als Corp. This analysis, which took 20 minutes,
would have taken days or weeks with other
computerized systems.

(d) New insights and learning. The user can be
exposed to new insights through the composi-
tion of the model and an extensive sensitivity
‘what—if’ analysis. The new insights can help
in training inexperienced managers and other
employees as well.

(e) Facilitated communication. Data collections
and model construction experiments are being
executed with active users’ participation; thus
greatly facilitating communication among
managers. The objectivity and logic of the
decision process can make employees more
supportive of organizational decisions. The
‘what—if” analysis can be used to satisfy
skeptics in turn improving teamwork.

(f) Improved management control and perfor-
mance. DSS can increase management control
over expenditures and improve performance
of organizations.

(g) Cost savings. Routine applications of a DSS
may result in considerable cost reduction, or
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in reducing (or eliminating) the cost of wrong
decisions.

(h) Objective decisions. The decisions derived
from DSS’s are more consistent and objective
than complex decisions that are made intui-
tively. Also, they are based on a thorough
analysis and are executed with greater par-
ticipation of the individuals who are affected
by the decisions. Therefore, the decisions are
of a better quality and have a greater chance
of success.

(i) Improving managerial effectiveness. All of the
above capabilities can improve managerial ef-
fectiveness (and personal efficiency) by allow-
ing managers to perform a task in a way that
uses less time or less effort. The DSS provides
managers with more ‘quality time’ for analy-
sis, planning and implementation by reducing
the need for number crunching.

(j) Support to individuals and/or groups. DSS
can be used to support individual managers
and /or groups of managers.

Expert systems: When an organization has a

complex decision to make or problem to solve, it

often turns to experts for advice. These experts
have specific knowledge and experience in the
problem area. They are aware of the alternatives
available, the chances of success, and costs the
business may incur. Companies engage experts for
advice on such matters as: computer acquisitions,
mergers and acquisitions, or advertising strategy.
The more unstructured the situation, the more
expensive is the advice. Expert systems are an
attempt to mimic the human experts. Typically, an
expert system is a decision-making and/or prob-
lem-solving package of computer hardware and
software that can reach a level of performance
comparable to, or even exceeding that of, a human
expert in some specialized and usuvally narrow
problem areas.

The basic idea behind ES is simple. Expertise,
which is the vast body of task-specific knowledge,
is transferred from the human to a computer. This
knowledge is then stored in the computer. The
user calls upon the computer for specific advice as
it is needed. The computer can make inferences
and arrive at a specific conclusion. Then, like a
human consultant, it will advise the nonexperts
and explain, if necessary, the logic behind the
advice.

Expert systems can provide organizations with
improved productivity levels and increased com-
petitive advantages due to the following potential
benefits:

(a) Monetary savings. Human expertise is usually
very expensive compared to a frequently used
expert system.

(b) Improved quality. Some ES have proved to do
a better job than humans. They make fewer
mistakes and are more consistent in their rec-
ommendations.

(c) ES are compatible with managers’ decision
styles. ES are based on judgment, which is
extensively used by managers.

(d) ES can be used as a training vehicle. They can
be used to train non-experts and for impro-
ving the expertise of experts.

(¢) ES can free experts from time-consuming,
routine tasks. Many experts are too busy ad-
vising non-experts on what to do. ES can free
experts from repetitive advice and training, or
from data search tasks, and enable them to
concentrate on more creative tasks.

The characteristics outlined above clearly point
to the significant potential impacts on organiza-
tions. These impacts can completely * change
organizations and the way that people operate in
them. Already major changes are planned in
financial institutions, such as banks and insurance
companies, where DSS and ES are expected to
show considerable payoffs. Changes are expected
to occur in almost any facet of these organiza-
tions, ranging from structure to job content.

The organizational impacts on DSS and ES will
not occur over night; some of them will go through
a lengthy evolutionary process. These systems tend
to develop slowly and expand over a long time.
Furthermore, DSS and ES may not be stand-alone
systems. They may be integrated with already
existing computer-based information systems [4].
All this may make it difficult to isolate and assess
the impacts of these technologies.

Despite the difficulties in assessing the organi-
zational impacts it is necessary to do so. There are
some predictions that DSS and ES could dominate
the MIS field before the year 2000. In such a case
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the impacts could be felt in entire industries and
society as a whole (e.g., see Nilsson [2]).

What we are driving at is the need for pure and
applied research in the area of organizational im-
pacts of DSS and ES. Several of the issues in-
volved are presented in this special issue of Hu-
man Systems Management. This editorial paper is
intended to set the stage for the forthcoming
papers by briefly defining the new technologies
and describing their major characteristics. It is
also intended to call attention to the magnitude of
the impacts which we believe may be extremely
large in many organizations.

The papers in this special issue represent both
theoretical and empirical work of respected re-
searchers and observers of the DSS and ES scene.
They cover only a small portion of much broader
areas. Yet, they deal with large enough diversity of

topics and issues which we believe could be of
great interest to the reader and could ignite ad-
ditional research in the future.
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