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ABSTRACT

This paper introduces several issues pertinent to the implementation and impacts of expert systems
(ES) and presents the results of a descriptive mail survey study which investigated managerial percep-
tions related to these issues. The survey findings are based on responses associated with 45 successful
ES implementations. Most of the ES represented in the study were medium-sized ES running on a
personal computer or workstation. With respect to ES implementation issues, the results of this study
generally support the claims made by authors of ES case studies. As several of the issues considered to
be important by the respondents had a strong user orientation, and it may behoove ES implementors to
actively integrate the user in the ES implementation process. The study also provides insight into the
social and operational impacts of ES. Based on this study, ES was perceived to have a beneficial impact
on job content and user job satisfaction. Generally, there was no change in employment levels
associated with ES implementation. With respect to operational impacts, the value-added benefits of ES
(e.g., improvements in consistency and quality) were rated more highly than the productivity-related

impacts (e.g., time needed to perform a task).

INTRODUCTION

Expert systems (ES) technology has started to make its
long-awaited migration from the research laboratory to the
work place, as evidenced by reports of successful imple-
mentations [3,6,10,11,14,18,22] and the upward trends in ES
utilization [13]. As ES are introduced into the work environ-
ment, end-user management will be confronted with the
challenge of implementing the new technology and dealing
with its impacts. In order to exploit the benefits of ES — and
avoid its pitfalls — end-user managers will need to learn
more about the managerial implications of ES.

To date, much of the literature on ES has focussed on
technical theory and the task of building an ES. Relatively
little attention has been paid to managerial issues such as
implementation and the organizational impacts of the tech-
nology. Most of the articles and books that explicitly address
aspects related to the management of ES are based on case
studies of commercial ES [3,5,6,10,14,23,29]. These accounts
have provided valuable information regarding the real-world
application of ES technology, yet are rather limited in

generalizability as they are typically based on single organi-
zations. To determine whether the findings from the case
studies can be generalized to broader contexts, a study in-
volving a larger sample of ES implementations is needed.

The objective of this article is to introduce several issues
pertinent to the management of ES and to present the results
of a descriptive study which investigated managerial per-
ceptions related to these issues. The study was undertaken to
extend the line of research on the managerial aspects of ES
technology and entailed a cross-sectional mail survey of end-
user managers. The findings from the study are descriptive in
nature and focus on responses associated with 45 successful
ES implementations. Successful implementations are em-
phasized since our aim is to learn from the experiences of
those managers who have demonstrated an ability to effec-
tively introduce an ES into the work place and who are
familiar with the organizational consequences of utilizing
ES technology.

The article has five major sections. In the first two
sections, we review a number of issues identified in the
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literature which are relevant to the implementation and organ-
izational impacts of ES. In the third section we briefly describe
the survey and the respondents. Fourth, we present the results
of the survey and discuss the potential implications for the
management of ES. We conclude with a summary section.

IMPLEMENTATION ISSUES

Implementation is the process of developing and intro-
ducing a system into the working environment of an organi-
zation. As defined here, implementation is viewed as a long-
term process that encompasses a wide range of activity: it
starts with the first notion of the ES and is not over until the
ES is successfully institutionalized or the ES project is
abandoned in failure [20]. In many cases, ES implementation
is problematic: it has been estimated that only 10% of medium
and large ES implementations are successful [16].

To facilitate the introduction of ES technology, manag-
ers can benefit from an implementation strategy that takes
into account factors that may influence implementation suc-
cess [9,20]. Several factors that may be relevant to ES
implementation have been identified through the ES literature,
as well as research involving conventional management in-
formation systems (e.g., management information systems
(MIS) and decision support systems (DSS)). Based on a
review and synthesis of existing literature, this study focussed
on the following implementation factors: 1) assessment of
user needs; 2) organizational climate; 3) personnel consider-
ations; 4) educational activities; and 5) technical expertise.

Assessment of User Needs

The acceptance of an innovation often hinges on the
extent to which the innovation meets a felt need [27]. The
assessment of user needs has been empirically identified as a
key implementation factor for MIS [12] and DSS [21,26].
Needs assessment is typically performed by the system de-
velopment staff. Close interaction between systems personnel
and the user group is required to formulate a comprehensive
understanding of the specific user needs and the problem
domain. This is not a trivial activity, since it demands per-
sonnel who have strong interpersonal skills, as well as a basic
understanding of system and business operations. Needs as-
sessment does not end with the early stages of system devel-
opment; rather, this task needs to be redone periodically to
ensure that the system continues to meet the changing needs
of the users.

Organizational Climate

Studies examining the implementation of conventional
MIS suggest that successful implementation is associated
with an organizational climate that accommodates and sup-
ports innovation [12,31]. One way to establish a favorable

organizational climate for the implementation of a new inno-
vation is to enlist the support of top management [15]. Top
management support is defined as managerial behavior which
promotes the implementation of an innovation. Champions
from the higher levels of management may influence system
implementation success by providing the resources necessary
for development (e.g., funds for equipment and labor) and by
advocating the adoption of the system [1]. Recently, several
authors have indicated that top management support may be
a contributor to ES implementation success [6,10,16,17,23].

Personnel Considerations

High-level managers are not the only individuals that
may have an impact on ES implementation success. Other
key players in the implementation process may include the
human expert, the users, and the ES “sponsor.”

The Expert: At least one human expert is required to
provide the knowledge that will be coded into an ES. Im-
portant qualities for the expert include a thorough knowledge
about the application domain, ability to articulate expert
reasoning, accessibility, and commitment to the ES project
[3,5]. The commitment of the expert has been singled out by
several authors as an especially vital quality, since the de-
velopment of an ES requires much input and patience on the
part of the human expert [5,6,8,10,14,16].

The Users: Since a new system has the potential to
change a user’s work life, the users are key stakeholders in
the implementation process. If system users do not have a
positive attitude toward a new system, then they are not
likely to accept the system and the implementation will fail.
User participation (i.e., the inclusion of the user in the system
development process) has been suggested as a tactic that
may increase the chances for user acceptance of a system
[20]. ES case studies indicate that user participation can
promote the acceptance of an ES through increased user
ownership and through the development of a system that
better addresses the needs of the users [10,14,16].

ES Sponsor: An ES “sponsor” is defined to be an indi-
vidual from the end-user organization who serves as a com-
mitted system advocate and acts to stimulate interest and
support for the ES project. The sponsor may come from the
staff ranks (e.g., an expert or user) or may be a manager. As
described in ES case studies, the sponsor role is not generally
assigned, but rather is naturally assumed by one or more
persons who have a personal interest and commitment to an
ES project [6,10,23]. Case studies of successful ES projects
report that ES implementation may be nurtured through the
efforts of an ES sponsor within the end-user work group
[3,6,8,10].

Educational Activities

Educational activities deal with the task of educating the
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organizational community about the new system and include
such activities as demonstration of the system features and
capabilities, user training, and general orientation of system
concepts. These activities may be appropriate for both user
and management personnel [10]. The purpose of these ac-
tivities is to promote system acceptance and usage by helping
the user and management personnel in the end-user work
group become familiar and comfortable with the system
before deployment [7,28]. Educational activities may be es-
pecially important for ES since the technology is relatively
new and personnel may harbor fears or unrealistic expectations
regarding the impacts of the technology [4,10]

ES Technical Expertise

ES technical expertise refers to technically oriented ac-
tivities such as knowledge acquisition and representation,
system construction, and system testing. Technical compe-
tence is generally considered to be a prerequisite for imple-
mentation success [4,7]. In the event that ES success hinges
on technical expertise, it will be necessary for ES
implementors to focus on the attainment of technical profi-
ciency as one of their top priorities (either internally developed
or acquired from an external consultant).

ORGANIZATIONAL IMPACTS

As discussed above, there are a number of factors that an
end-user manager may need to consider to successfully
steward the process of ES implementation. In addition to
these factors, a manager also needs to gain an appreciation
for the impacts of ES on the organization. While most ES are
introduced with the expectation that the system will have a
positive impact on operations (e.g., productivity), it is pos-
sible that the ES may also have undesirable effects on the
work environment (¢.g., the ES may make jobs more routine
and less intellectually stimulating). By becoming familiar
with the different types of ES impacts, the implementor may
be better prepared to anticipate and evaluate the consequences
of ES implementation. In this section we discuss the opera-
tional and social impacts of ES.

Operational Impacts

Operational impacts are defined to be the effects which
are directly associated with the business operations (e.g.,
quality, cost). The operational impacts of ES can be broken
into two categories: “value-added” impacts and productivity
impacts. The value-added impacts include quality of work,
consistency of work, relationships with customers and de-
velopment of user job skills. These types of impacts can be
subjective in nature and can often be hard to measure and
quantify. Productivity impacts refer to the more tangible
effects that can be quantified, such as the cost and time

needed to perform a task.

Social Impacts

Social impacts are defined to be those effects that a
system has on individuals and the organization. Since most
implementors of ES place a high priority on realizing ben-
efits to their operations, they may not recognize that the
adoption of ES can also have social repercussions. For
instance, an ES may change the quality of work life for
those who use the system or it may have an impact on
employment. Managers need to be sympathetic to the social
impacts of ES and provide input to ES development so that
the technology may be designed in a way that will be
socially beneficial and acceptable [24,29]. Three socially-
oriented aspects of the work place that may be affected by
ES are user job content, user job satisfaction, and employ-
ment.

Job Content of the User: Rescarchers disagree about
the effects of information technology on the user’s job
content [2]. Some investigators claim that automation
eliminates the intellectual challenge of a job and makes
work more routine. However, other researchers contend
that information technology can have a positive effect on
job content by absorbing the routine aspects of the job and
allowing workers to focus on the more enriching elements
of their work tasks. With regard to ES, there is anecdotal
evidence that suggests that the impact of ES on job content
can be cither beneficial or negative, depending on the
application context {29].

User Job Satisfaction: Job satisfaction refers to the
degree to which employees have a positive affective orien-
tation toward employment by the organization [19]. Specific
facets of work life which may impact job satisfaction include
job content, relationships with co-workers, and autonomy.
Since an ES has the potential to modify these aspects of the
job [21,29], overall job satisfaction for the ES user may be
affected.

Employment: ES technology may impact employment
as a consequence of productivity improvements [25].
However, the nature of the impact of ES on employment is
not yet known. While some speculate that ES could reduce
employment {4,30], it is also possible that new jobs will be
created by the advent of ES. The latter scenario was reported
in one case study that found that the net effect of ES
deployment on staffing levels was an increase in jobs, as
new technical ES staff positions more than offset the drop
in employment within the user group {29].
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DESCRIPTION OF THE STUDY AND THE
RESPONDENTS

Study Method

A mail survey was conducted to gain a managerial
perspective on issues relating to the implementation and
impacts of ES technology. The survey was aimed at indi-
viduals who were responsible for the supervision of a work
group using an operational ES (i.e., not a prototype). Poten-
tial respondents for the survey were identified by contacting
organizations that were known to have experience with using
ES in the work place. The prospective respondents were then
contacted personally by phone to solicit their participation in
the study and to confirm that their work group was using ES
technology. (For the purposes of this study, an ES was
defined to be “a computer program that mimics the behavior
of an human expert.” Other types of systems, such as con-
ventional DSS did not qualify as an ES.) Survey questionnaires
were sent to 70 managers from 50 different organizations
across the United States during the winter of 1990. Each
potential survey respondent represented a distinct ES imple-
mentation and a distinct organizational site.

Respondents

The overall survey response rate was 79%. The response
rate was relatively high and is attributed to three factors: 1)
the personal contact that had been made with the prospective
respondents over the telephone prior to the mailing of the
questionnaires, 2) the respondents’ interest in the study (which
was expressed over the telephone), and 3) a questionnaire
process that minimized the inconvenience for the respondents
(e.g., the questionnaire was easy to read and follow, a self-
addressed stamped return envelope was included with each
questionnaire).

The survey findings discussed here are based on the
responses from those managers (N=45) who indicated that
their ES was a success (i.c., they reported that their ES was a
“good” or “very good” business investment). These survey
responses represented 45 implementations from 31 different
organizations. A large majority of the respondents were
managers from Fortune 500 firms or large government agen-
cies. The typical respondent was a manager with an average
of 14 years of work experience. Over half of the respondents
directly supervised work groups of at least 15 people. The
respondents were generally well acquainted with the ES that
served as the focus of their questionnaire responses, as 87%
of them had been associated with the ES for two years or
more in the role of manager. Most respondents also had
hands-on experience with their ES: 68% of them reported
that they used the ES frequently or occasionally.

ES Implementations

Most of the ES represented in the survey were character-
ized as “medium-sized” [10] (i.e., a rule base of 200 to 3000
rules). As indicated in Figure 1, most ES ran on a personal
computer (51%) or a workstation (31%). Minicomputers
(16%) and mainframe computers (16%) were also used as
hardware platforms. (In some cases an ES operated on more
than one type of hardware platform.) Almost two-thirds
(64%) of the respondents reported that an ES shell (e.g.,
ESE, Level5, Personal Consultant) was used to develop their
ES.

Figure 1
ES Hardware Platforms

51%

4%

The typical ES had been in use for one to three years.
The types of generic tasks supported by the ES represented
in the study included: diagnosis (e.g., equipment diagnosis
and repair), planning (e.g., manufacturing work instructions),
configuration (e.g., computer order configuration), and se-
lection (e.g., selection of an appropriate tax planning strat-
egy). The ES typically were used to support users at the
operational level of an organization, rather than the execu-
tive level. For example, the ES represented in the study were
used to support personnel such as equipment repairmen,
manufacturing plant operators, computer salespeople, and
accountants. Virtually ali of the ES were used by multiple
users, with a majority (52%) of the ES being used by more
than five people in the immediate work group. Most of the
ES (59%) were also being used by other work groups in the
organization.

RESULTS AND DISCUSSION

Managers in the survey assessed the importance of a
number of specific implementation factors on a discrete five-
point scale ranging from 1 (“low” importance) to 5 (“high”
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importance). A rating of “high” importance was interpreted
to mean that the respondent considered the factor to be
particularly vital to ES success. Ratings below “high” impor-
tance were interpreted to mean that the respondent consid-
ered the factor to be a relatively less critical success factor.
As illustrated in Figure 2, the study generally confirmed the
importance of the factors identified earlier. The survey results
are discussed below along with implications for managerial
practice.

Figure 2
Perceptions of Implementation Factors
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Assessment of User Needs: As indicated in Figure 2,
this factor was ranked highest in our survey, as 71% of the
managers regarded it to be of high importance. This finding
indicates that needs assessment is a task of high priority that
demands the support of end-user management. Although the
activities associated with this task may cause slight disrup-
tions within the end-user work group (e.g., interviews with
workers to elicit needs will take people away from their
work), it is important for the end-user manager to encourage
and support such efforts to help promote the development
and maintenance of a successful ES.

Organizational Climate: The ES represented in the
study were typically implemented within organizations that
were considered to be receptive toward innovation: 58% of
the managers felt that their organization “aggressively seeks
opportunities to innovate” and 33% were considered to be
“open to new innovation opportunities.” Only 9% of the
sample thought that their organizations were “reluctant to
innovate” (see Figure 3). With regard to top management
support — a factor which may influence the organizational
climate for system implementation — two-thirds (67%) of
the respondents in our study reported that it was of high
importance to the implementation effort. It thus appears that
end-user managers interested in undertaking an ES project

should make strong efforts to enlist and nurture the backing
of upper management. One way to generate top management
interest and support for an ES project may be to educate
management about ES through a demonstration of a simple
ES prototype [10].

Figure 3
Perceptions of Organizational Climate:
Receptivity to Innovation

Seeks Opportunities
58.0%

N=48 respondents

Personnel Considerations: The survey findings con-
firm the importance of personnel considerations (i.e., the
expert, the users, and the ES sponsor) to the management of
ES implementation.

The Expert: Most of the managers in the survey (64%)
considered the expert’s commitment to the ES project to be
highly important to ES success. To encourage expert com-
mitment for an ES project, a pro-active approach may be
required. For example, experts should be recognized and
compensated for their contributions to the ES project. To
ensure that the expert has enough time to devote to the ES
project, managers may need to adjust the expert’s workload
during ES development. In some cases, an expert may resist
participation in an ES project due to a reluctance to share
expertise or a fear of being replaced by a machine [10].
Managers need to be prepared for this type of behavior and
make efforts to address the concemns that experts may have.

The Users: Sixty-four percent of the respondents con-
sidered user commitment to be highly important to ES success.
One way to promote a favorable user attitude toward the
system may be through user participation in ES development
and maintenance. Fifty-three percent of the managers indi-
cated that they considered user participation during develop-
ment to be critical. User participation during ES mainte-
nance was not considered to be as critical to the implemen-
tation process, as only 40% of the managers rated this factor
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to be highly important. One reason that participation during
ES maintenance is rated lower may be that user input during
the formative stages of ES development has a greater impact
on determining the ES characteristics and hence has a greater
influence onimplementation success. Also, for the work
groups studied, the ES may not be mature enough to require
substantial maintenance, making this activity seem less im-
portant than the development phase. Although the survey
data suggest that user participation during development is
more important than during maintenance, it is apparent that
many of the managers surveyed consider user input to be a
vital consideration throughout the entire life cycle of the ES.

ES _sponsor: A large majority (82%) of the respondents
reported that there was at least one individual in their work
group who “served as a strong advocate or sponsor of the ES
and thereby played a key role in its development.” Since an
ES sponsor often appears to be associated with successful
implementations, managers may wish to actively support the
efforts of those who assume the role of sponsor within their
work group. In some situations, the end-user manager may
serve.as the ES sponsor [10]. However, to gain a broader
base of support for the ES, it may behoove end-user manag-
ers to consciously seek out and encourage other individuals
who are willing to fill this important organizational role.

Educational Activities: Managers evaluated the im-
portance of four educational activities to ES success: demon-
stration of ES to users, demonstration of ES to management,
user training, and orientation for management. Demonstra-
tion of the ES to the user community was rated as the most
important educational activity, with 60% of the respondents
considering this task to be critical to success. This was the
only one of the four educational activities regarded as vital
by a majority of the respondents. Given the relatively small
expense associated with preparing an ES demonstration and
its perceived importance, an ES demonstration may be a cost
effective way to promote ES implementation success. The
other educational activities included in the survey were rated
as follows: demonstration of the ES to management (con-
sidered highly important by 38% of the respondents); ES
training for users (29%); and general ES orientation for
managers (16%). It was surprising to find that user training
was not typically considered to be a critical activity. One
explanation for this finding may be that the ES represented in
the survey were generally easy to use, making training a less
important issue. The relatively low ratings for ES demon-
stration and orientation for management personnel suggests
that demonstration activities directed at users should take
priority over those aimed at managers.

ES Technical Expertise: A slight majority (51%) of the
managers considered ES technical expertise to be highly
important. While this finding indicates that organizations
wishing to implement ES should be technically competent,
the fact that almost half of the sample failed to rate technical

expertise as a critical factor suggests that expertise with ES
may not always be a vital prerequisite for success. The
experiences of the respondents supports this notion: a sizable
portion (44%) of the respondents reported that their organi-
zations had not had any experience with ES technology prior
to the successful introduction of the ES in their work groups.
This finding should offer encouragement to managers who
have been reluctant to pursue the development of ES due to a
relative unfamiliarity with the technology. However, we note
that the importance of technical expertise is likely to depend
on the complexity of the ES being developed. These survey
results reflect perceptions relating to medium-sized ES
implementations which were typically developed using an
ES shell using a personal computer or workstation. Also, as
the respondents were end-user managers, they may have had
a relatively low appreciation for the technical aspects of ES
and thus discounted the importance of technical expertise.

Organizational Impacts

Operational Impacts: Managers were asked to rate six
aspects of their operations that had been impacted by their
ES using a scale of 1 (“negative” impact) to 5 (“positive”
impact), with a score of 3 corresponding to “no impact.”
Figure 4 summarizes the findings. On an aggregate level, the
ES were found to have a favorable impact on all of the listed
aspects of operations. According to the respondents, ES
technology had the most positive impact with respect to:
consistency of work output, quality of work output, and
relationships with customers. Each of these top three ranked
impacts of ES technology reflect the value-added aspects of
operations. The productivity-related impacts of ES — time
and cost — were ranked lower (fourth and sixth, respec-
tively).

Although the aggregated findings indicate that the ES

Figure 4
Perceptions of ES Operational Impacts
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were perceived to have a positive impact with respect to all
operational impact items, a review of the individual survey
responses shows that a few of the 45 managers in the study
reported some type of negative impact due to ES. Aspects of
operations for which managers reported negative impacts
(i.e., a score of “1” or “2”) included: time needed to perform
task (14% of managers reported a negative impact), cost of
performing task (12%), and development of user job skills
7%). There were no reports of negative impacts with regard
to the value-added benefits of quality, consistency, or rela-
tionships with customers. Thus, even though all of the ES
represented in this article were rated as successful by the
managers, one out of seven managers felt that their ES had a
negative impact on task time, and one out of eight felt that the
ES had a negative impact on cost. A review of individual
questionnaires suggests that for these cases, any negative
productivity-related operational impacts were offset by the
strong value-added gains of improved quality and consis-
tency.

The relative importance of ES operational impacts will
depend on the particular application task. However, the rela-
tively high ranking of the value-added impacts in this study
highlights the positive effects that ES can have on the intan-
gible aspects of operations. Hence, when planning for and
evaluating ES implementations, managers need to look beyond
the “bottom-line” and take into account a number of ES
operational benefits that may be difficult to measure and
quantify.

Social Impacts: The impact of ES on user job content
and satisfaction was assessed by the respondents. Although
this assessment was subjective, we believe that the respondents
provided an accurate appraisal of user impacts as most (68%)
of them had gained a user’s perspective through their personal
use of their work group’s ES. Also, since ES users were
directly supervised by the respondents, we expect that the
respondents had a good sense of user impacts based on
observations and feedback from subordinates.

Job Content of the User: The survey offers support for
the notion that ES technology can enhance the intellectual
content of the ES user’s job (see Figure 5). A large majority
of the managers (78 %) believed that “the ES has allowed the
user to concentrate on the more intellectually challenging
aspects of the job, since the ES frees the user from perform-
ing routine tasks.” Nine percent of the sample group reported
no impact, while 13% were “not sure” of the impact. None of
the respondents felt that the ES had reduced the intellectual
challenge of the user’s job. One explanation for the positive
impact of ES technology on job content is that most of the ES
represented in this study were explicitly developed to sup-
port users rather than to strip their jobs of the conceptual
components: 60% were designed as “a tool for workers
needing access to expert knowledge” and 29% were designed

Figure 5
Perceptions of ES Imopact on
User Job Content

~
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to be “an expert’s assistant tool that was built and used by a
human expert to help automate the expert’s routine task.”
User Job Satisfaction: Seventy percent of the re-
spondents perceived that the ES had resulted in a “positive”
or “somewhat positive” impact on the job satisfaction of the
users. Twenty-five percent felt that there had been no impact
on satisfaction, while 5% thought that their ES had made a
negative impact (see Figure 6). When coupled with the re-
sults related to job content, these findings indicate that ES
technology can have favorable social impacts on users.

Figure 6
Perceptions of ES Impact on User Job
Satisfaction

Favorable
70.0%

N=45 respondents

Employmen(; With respect to those jobs that could be
supported by the ES, the ES represented in the study ap-
peared to have little effect on employment for a majority of
the work groups surveyed (see Figure 7). In 64% of the
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cases, the ES had no impact on the number of jobs. Employ-
ment was reduced in 22% of the work groups, while 7%
reported an employment increase (7% were “not sure”). We
attribute the overall lack of significant impact of ES on
employment to the fact that only one of the ES represented in
the survey was designed as a “replacement for the worker.”
Also, our earlier finding that ES have value-added benefits
raises the possibility that many of the work groups are utilizing
ES to work more effectively while maintaining the same
level of employment, rather than to decrease employment
through improved productivity.

Figure 7
ES Impact on Employment

No impact
64.0%

N=45 respondents

CONCLUSIONS

This study builds on the existing body of empirical work
relating to ES management by extending the findings from
case studies to a wider variety of ES applications and organi-
zational settings. The perceptions and experiences of end-
user managers formed the basis for the study. Based on the
empirical findings, implications regarding ES management
practices were suggested.

With respect to ES implementation issues, the results of
this survey study generally support the claims made by the
authors of the ES case studies. It is of interest to note that
several of the implementation issues considered to be par-
ticularly important by the survey respondents had a strong
user orientation: assessment of user needs, user commitment,
ES demonstration to users, and user participation in ES
development. Based on these findings, ES implementors
may be wise to actively integrate the user into the ES imple-
mentation process. Other organizational members who appear
to play a critical role in the implementation process are top
management, the expert, and the ES sponsor.

The survey of implementation issues did produce two
unexpected results. First, ES user training and management

educational activities were not generally considered to be
critical. This finding was surprising since these activities are
typically cited as an important component of the system
implementation process [7,10,28]. The second unexpected
finding was the relatively low rating for ES technical exper-
tise. As noted earlier, this result may indicate that established
technical competence is not always necessary for developing
successful ES projects of the type generally represented in
the survey (i.e., medium-sized ES developed on a personal
computer or workstation platform).

The study also provides insight into an area which has
not received much attention from empirical researchers: the
impacts of ES. The findings related to the social impacts of
ES were especially interesting. Although some authors have
suggested that ES may have an unfavorable impact on the
social aspects of the work place [24,29,30], the results of this
study indicate otherwise. In a majority of the cases, the ES
was perceived to have a beneficial impact on job content and
user job satisfaction. Generally there was no change in em-
ployment levels associated with ES implementation.

The investigation into operational impacts also yielded
some interesting results. While ES were considered to have a
positive effect on a variety of operational aspects, the value-
added benefits of ES (e.g., improvements in consistency and
quality) were rated more highly than the productivity-related
impacts (e.g., time needed to perform task). In some cases,
the value-added benefits of ES appeared to compensate for
perceived negative impacts related to productivity. These
results underscore the relative importance of ES operational
impacts which are intangible in nature.

The descriptive study reported in this article has provided
insight into the management of ES. However, there are
limitations to a study of this type. For example, the emphasis
on successful ES implementations makes it difficult to isolate
the determinants for ES implementation success. Also, the
survey methodology does not allow for an evaluation of the
dynamics of the implementation process. Additionally, the
study generally focussed on medium-sized ES used at the
operational level of an organization. The findings from this
study may or may not generalize to different types of ES
projects. Although there is much to learn about the manage-
ment of ES, we expect that there will be more opportunities
for researchers to explore this area as ES technology continues
to migrate into the work place.
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