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ABSTRACT

In the industrialized world today, management is 

characterized by extensive use of computers to manage rapid 

change, information overload, and complex decision-making. 

Literature suggests that Decision Support Systems, computer 

packages offering information retrieval, problem- 

structuring models, decision alternatives, and other types 

of decision support, are effective extensions of human 

decision-making and offer substantial benefits to 

organizations utilizing them.

In spite of overwhelmingly positive reviews for DSS, 

empirical literature has produced inconsistent results 

regarding DSS effectiveness, and definitions of 

"effectiveness" and of DSS itself are varied and sometimes 

contradictory. Distinguishing DSS from MIS (management 

information systems) and other types of managerial computer 

support has proven to be an essential part of DSS research. 

An additional gap in DSS research to date is that little is 

known about DSS use in developing countries and the 

potential of DSS to improve decision-making and overall 

organizational effectiveness.

The present empirical study surveyed one member from 

each of Saudi Arabia's largest corporations to determine to
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what extent DSS has been incorporated into the companies' 

decision-making procedures. A second purpose was to 

determine decision-makers' perceptions of the effectiveness 

of DSS in terms of their decision processes (time savings, 

availability of more alternatives, cognitive effort) as 

well as decision outcomes (decision accuracy and overall 

quality). The research revealed a high degree of use and 

enthusiasm for DSS, but revealed gaps in Saudi utilization 

of the systems. The research identified specific obstacles 

to more pervasive adaptation and enjoyment of benefits, 

including a lack of research stemming from researchers' 

misperceptions of the private sector's interest in and 

ability to understand Decision Support Systems.
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CHAPTER I 

INTRODUCTION

The information revolution shaping the private sector 

today has been called "an explosion in the volume and 

variety of electronic data" (Dhar & Stein, 1997, p. 2) . The 

information revolution has created an ever-expanding need 

for computer systems that help business people make sense 

out of these vast information resources and utilize them 

for strategic advantage. One such system is Decision 

Support. Decision Support Systems (DSS) have been evolving 

since the early 1970s when Michael S. Scott Morton wrote a 

landmark book calling for further refinement of computer 

systems that are relevant specifically to management 

decision-making. By 1993, authors such as Snoyer and 

Fischer were praising DSS packages as "a data-rich 

extension of the traditional techniques of operations 

research and computer simulation" (p. 30). Eierman, 

Niederman, and Adams (1995) described the utility of DSS in 

more detail:

As a result of the importance and difficulty of 
performing the task of decision-making, opportunities 
presented by computer technology to develop support for 
decision makers have generated a great deal of 
interest. Computers for supporting decision-making 
. . . are developed to: (1) facilitate the structuring 
of decision so that analytical tools, possibly several
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in combination, can be used in generating solutions;
(2) facilitate the use of the analytical tools that 
have been brought together through a structuring 
process . . .; and (3) facilitate the manipulation, 
retrieval, and display of data. (p. 2)

Mackay, Barr, and Kletke (1992) noted the growing

interest in researching DSS for purposes of furthering its

development and evaluating its results. Todd and Benbasat

(1993) pointed out that the assumption in the literature

was that DSS lead to better decision processing and

therefore better decisions and better overall

organizational effectiveness. In expressing confidence in

DSS as a valuable tool, Bidgoli (1998) went so far as to

say, "It is hard to imagine a significant corporate

enterprise in the near future without a management support

system" (p. 21)

Because of the potential for positive organizational

impact described in the literature about DSS, this study

focuses on DSS in the context of the potential benefits to

one specific developing nation, the Kingdom of Saudi

Arabia. Idrees (1999) noted that information technology

(IT) is relatively new to Saudi Arabia compared to its

Western counterparts, who experienced no restrictions on IT

applications at the dawn of the information age as was true

in Saudi Arabia. Thus, there is still a gap in research
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examining specific IT applications such as DSS; this 

research will help fill that gap by examining in a specific 

context variables such as the pervasiveness of use in the 

Saudi private sector, familiarity with the technology, and 

user satisfaction with the technology. In addition, in 

spite of the overall enthusiasm for DSS in the conceptual 

literature, results of recent empirical research are 

described by Todd and Benbasat (1999) as still "equivocal 

at best." In seeking to determine whether or not DSS is 

effectively helping managers meet the challenges of making 

the Saudi private sector more competitive, this study will 

also add to the empirical evaluation data needed to assess

overall DSS effectiveness empirically.

Statement of the Problem 

This study will determine the effectiveness of DSS in

the Saudi private sector by investigating survey 

participants' perceptions of the following: the quality of 

available information, the variety of available 

alternatives, the cognitive effort expended in reaching 

decisions, the time required to arrive at a decision, and 

the overall quality of the decision.
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Statement of Purpose 

Because research in the field suggests that DSS is 

effective but lacks consensus regarding the nature and 

degree of its effectiveness, the proposed study will 

contribute to answering unresolved questions about DSS.

More important, no known study has investigated the 

utilization of DSS in the Saudi private sector. This 

research will survey diverse organizations from the Saudi 

Council of Chambers' list of the top 150 corporations. The 

survey will be limited to these corporations, since they 

include industries as diverse as banking, trading, 

manufacturing, agriculture, services, construction, 

information technology, and others. In assessing the 

diffusion and success of DSS in this sample of Saudi 

industry, the study will also attempt to draw decision 

makers' attention to the potential importance of DSS and 

the major role it may play in improving decision quality 

and helping decision makers achieve their goals more 

effectively.

The results of such a study could then help motivate 

decision makers and their organizations to increase DSS 

implementation throughout the private sector. The potential 

importance of expanding DSS expertise and use is described
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in the following section, "Significance of the Study." To 

achieve the purpose summarized, the study will utilize a 

survey instrument that explores participants' perceptions 

of the benefits of DSS and obstacles to their 

implementation. It is anticipated that increasing awareness 

of obstacles will lead to good recommendations to overcome 

them.

Significance of the Study

The value of information technologies is more an open

question for developing countries than for Western

countries, on which most DSS research has focused. Goodman

and Green (1992) wrote,

In a part of the world where monarchies, dictatorships, 
and theocracies are dominant, and where traditional 
values are still important, the acceptability of IT is 
mixed. Controls and technological inhibitions remain 
prominent and widespread. During this time of 
incredible global proliferation of computer networks, 
the Middle East is noteworthy for the near absence of 
this technology, (p. 22)

Goodman and Green identified specific obstacles related to 

the difficulty in building an Arab software industry as 

challenges tied to language issues, cultural preference for 

face-to-face contact, trade issues, and other factors.

Although Saudi Arabia is less susceptible to some of 

these problems than many typical "developing" nations, due
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to greater wealth, and ample technological hardware, the 

nation has not yet fully exploited the possibilities of IT 

in either the public or private sector. Saudi Arabia's 

exploitation of e-commerce and e-business, for example, was 

shackled by government regulation of the Internet to 

protect the culture from unwanted moral influences, which 

according to Shetty (2000) "had the unwanted spin off of 

slowing down any movement towards an electronic economy to 

a crawl" (p. 66). Another significant problem in the past 

was the lack of skilled labor to use the technology 

effectively, which once forced the kingdom to import most 

of its workers.

The supply of skilled labor and other aspects of 

commerce are changing in Saudi Arabia, however. The 

changing climate is driven by several factors including 

increasing globalization and liberalization of 

communications; a series of economic and government reforms 

aimed at encouraging private sector growth and attracting 

foreign capital ("EIU Forecasts," 2000); and government 

responding to declining oil prices with an effort to 

diversify the nation's industry. Shetty called the Saudi 

government "eager to wean the economy from dependence on

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the state and on oil" to accomplish a new goal: "develop a 

thriving private sector" (p. 67).

The literature shows information management to be an 

especially important issue for developing countries as a 

"critical resource for development" (Stone & Menou, 1994), 

an equalizer of "the absolute and comparative economic 

advantages of individual countries" (Azad, Erdem, & Saleem, 

1998, p. 122). Azad et al., 1998 identify areas of 

potential benefit from information technology such as DSS: 

better administrative efficiency, reduction of bureaucratic 

corruption, better-quality service, and improvement in 

functions most directly related to organizational 

performance, such as quality control and sales. Alshilash 

(1997) correlated use of decision support systems with 

better organizational performance in Saudi government 

organizations. However, as Moyo's (1996) discussion of "IT 

penetration" estimated, even advanced developing countries 

overall can show only 10% of what developed countries can 

in terms of IT deployment and effective utilization.

The changing business climate in Saudi Arabia 

increases the need for the present study of the Saudi 

private sector; although opportunities have never been 

greater, the nation's limitations as a developing nation
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necessitate careful consideration of several factors. They 

include avoiding preconceptions in determining the 

potential benefits of IT and ensuring that assessment 

criteria are "beneficiary-driven" (Stone & Menou, 1994, p. 

26), as well as avoiding the pitfalls of implementing new 

technology such as decision support systems without 

appropriate planning, implementation, and expansion 

guidelines. Especially for developing countries, employing 

new IT haphazardly can "jeopardize the efforts to overcome 

the technological disadvantage in competing in 

international markets" (Azad et al., 1998, p. 122). Moyo 

(1996) added justification for studies that can assist with 

and promote the careful planning needed to ensure 

successful implementation of various types of IT.

Abdul-Gader and Kozar (1995) pointed out that "Any 

strategic advantages of information technology . . . are 

contingent upon real assimilation of appropriate 

information technology products and applications into the 

organizational processes" (p. 536). Azad et al., 1998 noted 

some culture-specific factors that may impede the 

successful assimilation of these products. They include 

traditional conceptions of authority and its relationship 

to information-sharing; degree of preference for personal
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contact; political constraints; and degree of public 

support. Using an African nation as a case study, Korpela 

(1996) argued that "political economy" is a better 

framework for discussing contexts that influence the 

success of IT than "culture." In either case, these 

authors, along with Abdul-Gader and Kozar (1995), argued 

that attitudes and contexts can change once obstacles are 

identified. As Hanna (1991) wrote, "Developing countries 

need external help to move quickly toward the . . .so- 

called transformational uses of the technology, where 

returns on investment are highest" (p. 45). The present 

study is needed in order to take the important first step 

of focusing specifically on DSS and identifying any 

potential obstacles to fulfilling its potential in the 

context of the Saudi Arabian business environment.

Research Questions

The following questions were formulated to structure 

the study:

1. To what extent does the Saudi private sector 

utilize DSS?

2. What factors have enhanced DSS implementation in 

the Saudi private sector?
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3. Are there any obstacles to DSS implementation in 

the Saudi private sector?

4. Does utilizing DSS in the Saudi private sector 

affect the perception of information quality?

5. Does utilizing DSS in the Saudi private sector 

affect the perception of variety of alternatives?

6. Does utilizing DSS in the Saudi private sector 

affect the perception of time required to consider 

decisions?
7. Does utilizing DSS in the Saudi private sector 

affect the perception of the cognitive effort required to 

make decisions?

8. Does utilizing DSS in the Saudi private sector 

affect the perception of decision quality in general?

Preview of Methods 

Instrument and Validation

The survey instrument consisted of 26 questions 

divided into three parts. Part one asked for demographic 

information (personal information, company information, and 

information about computer use in the company). Part two 

asked specifically about use of DSS in the organization to 

enable the researcher to assess the diffusion of DSS in
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Saudi Arabia. Part three asked for respondents' perceptions 

of the effectiveness of DSS. The survey was revised with 

input from the study's advisor and a committee member who 

holds a doctoral degree in statistics. The survey was 

further revised according to feedback from other members of 

the committee.

The instrument was validated in consultation with 

experts in the field of DSS and through a pilot test 

involving 5 companies from the list of 150. The 5 companies 

included only those who use email so that they could be 

contacted from the United States by email.

All necessary corrections to the survey were made 

before it was translated into Arabic, the official language 

of Saudi Arabia, and posted on the Internet (the 

researcher's homepage) at http://fp.uni.edu/dsse in both 

English and Arabic.

The Sample

The Council of Saudi Chambers provided a list of the 

top 150 companies in Saudi Arabia. One survey participant 

was selected from each corporation on this list.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Collection of Data

As pointed out earlier, the survey was posted on the 

Internet in both Arabic and English. Emails including the 

address of the researcher's homepage were sent to 

participants who have email to describe the research and 

ask them to respond to the survey by visiting the home page 

and completing the survey. For participants who have no 

email, the survey was sent by regular mail and collected by 

regular mail as well.

Follow-up was an important part of the study; the 

researcher made up to three rounds of follow up visits to 

speed up responses when it needed. Responses of those who 

chose to response via the Internet went directly to an 

account established for this purpose. Responses sent 

through regular mail went to the researcher's mailbox.

Data Analysis

SPSS software was used in the analysis of the data. 

Basic descriptive statistics were the primary analytical 

tool.

Assumptions

The assumptions described below guided the 

construction, distribution, and analysis of the survey:
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1. Participants may be using DSS software without 

recognizing it by the name "DSS." The survey therefore 

asked participants to consider their use of a variety of 

software types.

2. Participants would respond to either the mail 

version of the survey or Web-based version accurately and 

honestly.

Delimitations

The study was defined by the following delimitations:

1. The survey was distributed to the large companies 

included on the Council of Saudi Chambers' list of top 150 

private companies.

2. The study was limited to the top 150 companies in 

Saudi Arabia because they are the largest companies and 

they can afford the expense of new technology, making DSS 

adoption feasible.

3. The survey was distributed to one decision maker 

within each of the 150 companies.

Definition of Terms

Concepts that were central to this study are defined 

in the literature in many different ways and using 

different labels. Chapter 2 will further explore this
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issue. For the purposes of this study, the following 

definitions were used:

MSS: (Management Support Systems) refers to any 

computer application used at various organizational levels 

to assist with a variety of managerial tasks; an umbrella 

term for management support that has spawned a number of 

subtypes and alternative acronyms (Snoyer & Fischer, 1993).

MIS: refers to Management Information Systems, which 

"collect, update, maintain, and process data; provide 

scheduled and demand reports; respond to queries; and 

support structured decision-making, often through the use 

of models" (Watson & Hill, 1983, p. 86).

DSS: (Decision Support Systems) are computer-based 

information systems consisting of hardware, software, and 

human input and specifically designed to assist decision 

makers at any organizational level with semi-structured and 

unstructured decision tasks (Bidgoli, 1998) ; systems that 

are designed to "enable users to process a set of goals to 

be achieved, alternatives available for achieving them, and 

relations between goals and alternatives to choose the best 

alternative, combination, allocation, or predictive 

decision rule" (Nagel, 1993, p. xii).
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Organization of the Study 

Chapter 2 presents literature distinguishing DSS from 

other MSS applications, describing the evolution, 

components, and applications of DSS, and evaluating DSS 

effectiveness through a variety of methodologies. Chapter 3 

will describe the methodologies employed in constructing 

the survey instrument and gathering data from the sample 

organizations and decision makers in Saudi Arabia. A full 

analysis of the survey data will be presented in Chapter 4, 

and the dissertation will conclude with Chapter 5, a 

discussion of implications for DSS users and researchers 

and recommendations specifically for the Saudi private 

sector.
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CHAPTER II 

REVIEW OF LITERATURE 

Background: Management Support Systems

Snoyer and Fischer (1993) wrote that a system can be 

called a true executive information system only if it deals 

with "decisions that matter. If any MSS [Management Support 

System] meets such a criterion, it can be claimed that it 

is a management support system, and that it is of strategic 

value to an organization" (p. 7). Their book described 

three primary areas of management activities that matter 

most. Each involves specific information needs, briefly 

described in the list below to help provide groundwork for 

the discussion of DSS as presented in this review of 

literature.

• Monitoring, or the routine, detailed tasks 
normally handled by lower-level managers. 
Information generated from this activity in the 
form of reports and analyses may be used by 
executives when problems surface or when the 
information is directly related to executive 
decision-making. For the information to be useful 
to executives, the information must be specific, 
focused on the question at hand, current, and easy 
to skim.

• Trend analysis, which usually becomes of interest 
to upper management when it relates to potential 
new business practices for which no analysis 
exists yet. The information need is prompted by a 
manager's questions, which are best answered in 
the most streamlined form possible. Furthermore,
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Snoyer and Fischer offered simple statistical 
projections and time series analyses as examples.

• Planning, in which managers use information to 
gauge possible outcomes of their decisions. This 
information consists primarily of short-range 
projections that are most useful to managers if 
they are displayed graphically, as in tables and 
charts.

Managerial decision-making habits are also relevant to a 

discussion of specific computer-assisted decision-making 

systems. Managers, for example, deal with constantly- 

changing information needs that are impossible to foresee 

very far into the future. In addition, they make decisions 

based less on computer data than other resources, such as 

discussion, intuition, and experience; and they vary in the 

degree to which they rely on consultation, delegation, and 

consensus, which influences the forms and substance of the 

information reports they need. These facts helped inform 

Snoyer and Fischer's list of necessary features of 

strategic information systems. According to Snoyer and 

Fischer, to be classified as a decision support system, the 

system must do the following:

• offer easy, fast access to the types of 
information that are most often requested.

• be adaptable to new areas of executive interest

• be available to all levels of management and 

integrated between management layers
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• be comprehensive for all phases of the decision
making process

• be relevant to specific business initiatives

• cause a positive impact on business profitability 

The Role of Computers in Management Support

When Gorry and Scott Morton published their landmark 

article in 1971, they were among the first authors to 

conceptualize the use of technology in management support 

as, specifically, a matter of decision support. They argued 

that in spite of the impressive growth in managerial 

computer use between 1955 and 1971, computer systems had 

not yet made a very significant impact on managerial 

decision-making. They predicted, however, that expanded 

knowledge of human problem-solving, a clearly-defined 

framework for conceptualizing information systems, and 

technological advancements such as cheaper, faster, more 

flexible computers, would increase the impact of computer 

systems in management. In Gorry and Scott Morton's 

retrospective comments in the 1989 reprint of their 1971 

article, they noted that the predicted shift in the 

importance of computers was underway. This was due mainly 

to "the computational power of [the] . . . mainframe" being 

by then "embodied in the ubiquitous personal computer" (p.
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58). They wrote, "Most vital challenges of organizational 

life are . . . mediated by some form of computation" (p.

58) .

Dhar and Stein (1997) updated the discussion by 

pointing out the revolutionary interactivity of personal 

computers in the 90s, which reflected a general shift 

toward more knowledge-based organizations: "There has been 

an explosion in the volume and variety of electronic data 

available to businesses, and correspondingly, a huge need 

for systems that help businesspeople make sense out of 

these reams of data" (p. 2) . The systems developed in 

response, they pointed out, were definitely smarter, which 

in turn would cause managers to become more and more 

dependent on them. Bidgoli (1997) reported that 

organizations were spending billions worldwide to train and 

retrain employees to deal with the new technologies and 

procedures effectively. Later sections of this literature 

review will explore whether or not the promise of 

applications such as decision support specifically has been 

fulfilled.
DSS: History And Definitions 

In general, computer applications for business 

traditionally provided the type of data useful in making
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structured decisions, for example financial data and short

term projections, rather than providing meaningful 

assistance with executive-level analysis and planning 

(Snoyer & Fischer, 1993). Bidgoli (1998) identified DSS as 

one of the major subfields of "the quickly growing field of 

MSS" (p. 20) originated to fill that gap. Michael S.

Scott's doctoral study of computer-assisted organizational 

decision-making at Harvard University inspired his book 

Management Decision Systems (1971), which pioneered the 

original concept of Decision Support Systems. In his book, 

Scott Morton expressed a two-part goal: advancing the 

analysis of managerial decision-making tasks (including the 

entire context of management-setting, behavior, etc.) and 

connecting the analysis to the development and use of 

compatible, relevant visual display technology in support 

of those tasks. In prefacing his research, Scott Morton 

called it only the first in the chain of experiments that 

would be necessary in forging effective decision support 

systems. A variety of disciplines have been credited for 

their contributions to DSS development and research since 

that time: database research for data management tools and 

research; management science for mathematical models and 

demonstrations of their relevance to problem solving;
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cognitive science for its behavioral decision-making 

research; and artificial intelligence, human-computer 

interaction, simulation methods, software engineering, and 

telecommunications for their contributions (Hess, Loren, 

Rees, & Rakes, 2000; Power, 1999).

Sprague and Watson (1979) noted that "around 1970 

business journals began to publish articles on information 

systems whose characteristics and capabilities differed 

from those of previous systems" (p. 60). Two articles 

discussed the evolution of DSS as a topic for publication 

beginning in the 1970's. Elam, Huber, and Hurt (1986) 

provided a full review of the DSS literature published 

between 1975 and 1985 to assess the overall maturation of 

the field. Eom's purpose was similar, but he used factor 

analysis of articles to isolate the areas of research 

interest and contributing disciplines reflected in the 

literature, and he concluded that between 1971 and 1993,

DSS as a field had "made meaningful progress over the past 

two decades" and was "in the process of solidifying its 

domain and demarcating its reference disciplines" (1996, p. 

328) .

Sprague and Watson's earlier publication (1979) 

predicted that the new systems could potentially affect
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management in a broad range of organizations, and advised 

managers to be familiar with the capabilities, 

characteristics, design philosophy, elements, and structure 

of "decision support systems" (also known as "management 

decision systems" and "strategic planning systems").

Sprague and Watson noted that this terminology was 

frequently used at the time and served as a good 

description of the systems' key features. Sprague and 

Watson (1979) and Bidgoli (1998) showed a historical 

progression of systems. Electronic Data Processing (EDP), 

which simply automated or sped up transactions, evolved to 

include Integrated Data Processing (IDP, which added simple 

decision models); IDP evolved to include Management 

Information Systems (MIS, an information system with a more 

comprehensive reach into different business functions and 

managerial layers and greater use of decision models). MIS 

evolved to include DSS, which features the most 

comprehensive package of integrated databases, decision 

models, and decision support systems.

Problems of DSS Definition

Although unique characteristics of DSS can be 

described, and will be discussed in detail in this review
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of literature, it should be pointed out that the literature

varies considerably in defining DSS. Forming a common,

universally-understood definition of DSS is problematic for

several reasons. Snoyer and Fischer (1993) pointed out the

popularity of jargon in the computer industry—the acronyms

and technical terms that make the subject confusing to

ordinary people. The authors noted that this is true in the

field of information and support systems, and they went on

to describe the problem specific to defining DSS:

A good DSS is easier to put to use than to define in 
detail. Attempts to define a DSS either get very 
technical (in terms such as an integrated combination 
of relational data management, multidimensional 
modeling, time-series forecasting, etc.) or very 
conceptual (a system providing pertinent information on 
demand, based on incomplete and estimated data with 
only partial problem descriptions and widely dispersed 
information sources. (Snoyer & Fischer, 1993, p. 117)

An additional complication is the fact that many authors

who have written about DSS have used their own labeling

systems, and system vendors use new terms they believe will

improve the marketability of the product (Power, 2000) . In

exploring this issue, Snoyer and Fischer (1993) listed 14

related and/or overlapping terms for similar systems and

attempted to help the reader make distinctions among them.

Bidgoli (1998) added that the systems used for the past 50

years to assist decision-making, including many hybrid
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systems he described in his book, have a lot in common and 

utilize similar technologies. However, "Each system is 

designed with a unique goal . . .  we call these systems 

collectively management support systems (MSS). Among these 

systems, decision support systems (DSS) and expert systems 

(ES) have been the most successful types of applications"

(p. 1).
Keen (1981) limited the definition of the purpose of 

DSS, describing them as systems that "support, rather than 

replace, judgment in that they do not automate the decision 

process nor impose a sequence of analysis on the user"

(p. 1). In describing DSS, McCosh and Scott Morton (1978) 

argued the need to distinguish the difference between DSS 

and management information systems (MIS), which didn't have 

a significant impact on management at all in their view.

Yet, Watson and Hill (1983) cautioned against viewing DSS 

as a replacement for MIS, which they wrote "is still with 

us and . . . serving an important organizational role . . . 

to collect, update, maintain, and process data; provide 

scheduled and demand reports; respond to queries; and 

support structured decision-making, often through the use 

of models" (p. 86). DSS, they noted, were the answer to 

more challenging information needs that MIS can't handle.
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In the literature defining management support 

technologies, labeling the technology is an important 

issue. Sprague and Watson (1979) attempted to "lend 

substance to the term DSS so that it does not become 

diluted to the point of uselessness or raise false hopes 

leading to unfulfilled promises like those of the early 

days of MIS" (p. 61). DSS must also be distinguished from 

several other buzzwords identified by Bidgoli (1998): 

"executive information systems (EIS), executive support 

systems (ESS), and executive management systems (EMS). 

Although their definitions and place among EDP, MIS, and 

DSS are still evolving, we consider these systems to be a 

branch of DSS" (p. 13). Holsapple, Tam, and Whinston (1988) 

identified expert systems (ES) as yet another specific type 

of DSS. Benbasat and Nault (1990) helped draw a distinction 

between DSS and ES by explaining that ES programming uses 

specialized knowledge about specific problem areas vs. 

general knowledge, and with the use of symbolic reasoning, 

"perform at a level of competence that is better than 

nonexpert humans" (p. 204). Bidgoli (1998) called ES a 

strong compliment to DSS "where human experts are rare, 

retiring, or dying" (p. 9). Power (1997) noted that to 

some, the term DSS is actually out of date and ready to be
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replaced by yet another new acronym, OLAP (On-line 

Analytical Processing). However, Power found DSS to "remain 

a useful and inclusive term for many types of information 

systems that support decision-making."

For the purposes of this study, a simplified 

definition offered by Bidgoli (1998) will be used. Bidgoli 

defined DSS as follows: "[W]e define DSS as a computer- 

based information system consisting of hardware, software, 

and the human element designed to assist any decision maker 

at any organizational level. However, the emphasis is on 

semi-structured and unstructured tasks" (p. 4). Bidgoli's 

definition included six core requirements for DSS:

• DSS require hardware;

• DSS require software;

• DSS require human elements (designers,
programmers, and users);

• DSS are designed to support decision-making;

• DSS should help decision makers at all 
organizational levels;

• DSS emphasize semi-structured and unstructured
tasks.

Bidgoli's definition was chosen because it is a recently- 

published, concise summary of definitions offered over time 

by authors such as Alter, 1977; Bonczek, Holsapple,and
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Whinston 1979; Ginzberg and Stohr, 1982; Gorry and Scott 

Morton, 1971; Keen and Scott Morton, 1978; McLean and Sol, 

1986; Silver, 1991; Sprague, 1980; Stabell, 1983; Watson 

and Hill, 1983.

DSS Applications 

Snoyer and Fischer (1993) wrote, "Perhaps the best way 

to define a DSS is by describing the circumstances under 

which one is needed. A typical user benefiting from a DSS 

is a manager or business analyst (in finance, marketing, 

general management, production planning, administration, 

corporate planning, etc.)" (p. 117). Mackay et al. (1992) 

identified four DSS application areas: product marketing, 

taxes and auditing, strategic planning, and production or 

inventory scheduling. Bidgoli (1998) added that this 

relatively new part of the MIS concept (concurring with 

Watson and Hill's 1983 argument that DSS is not a 

replacement for MIS) is used throughout all managerial 

activities and at all levels to improve decision-making 

processes, which in turn improves communication, 

interaction, and learning. Bidgoli pointed out that the 

beneficiaries are not exclusively managers. Snoyer and 

Fischer (1993) praised the application of DSS as
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a data-rich extension of the traditional techniques of 
operations research and computer simulation. They 
allow the decision maker to use packaged approaches to 
all phases of problem solving, including problem 
formulation, choosing the relevant data, picking the 
approach to be used to generate the solution, and 
evaluating the solutions presented. They are "what if" 
systems with a large number of capabilities that are 
readily available, (p. 30)
Nagel (1993) provided a comprehensive discussion of 

DSS packages and the rich variety of processes they can 

facilitate. Nagel's discussion served as an update to Eom 

and Lee's (1991) survey of DSS applications published 

between 1971 and 1988. Nagel's examples included decision 

tree software, which can explore alternatives in the 

context of specific risk conditions; mulitcriteria 

decision-making software, which can deal with decisions 

involving multiple goals; linear programming software for 

resource allocation decisions; statistical software for 

generating predictions from factual data input; rule-based 

software for choosing an alternative based on application 

of programmed rules to a focused set of facts ,* and others. 

Nagel cited as one of the most impressive new applications 

the facilitation of "superoptimum solutions," where two 

opposing sides in a controversy can use decision support to 

arrive at a superior alternative (more desirable for all
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parties involved) by combining goals and alternatives with 

the help of spreadsheet packages (pp. ix-xi).

Unstructured and Semi-Structured Decision-Making

Gorry and Scott Morton (1989) expanded the discussion 

of DSS applications in management by developing a framework 

to describe managerial activity in organizations, divided 

into two general categories: structured and unstructured 

decisions. Such a framework was necessary in order to 

classify management support systems and match them 

appropriately to management processes where they have 

relevance. The authors defined "structured" decisions as 

equivalent to data processing, such as in the areas of 

accounts receivable and budget analysis. Snoyer and Fischer 

(1993) noted that support for this type of decision is "at 

the base of the vast majority of operating computer 

systems" (p. 17), used primarily at lower managerial 

levels, and marked by well-established rules that make 

additional analysis unnecessary in most cases. Gorry and 

Scott Morton call these the "easily understood optimization 

problems," (p. 54) where only the details differ across 

organizations. These problem features make scientific 

models using clear-cut solution criteria useful.
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Semi-structured and unstructured decisions are the

arenas where DSS is most relevant and useful. Snoyer and

Fischer (1993) explained,

. . . the impact of DSS is on decisions where there is 
sufficient structure for computer and analytical aids 
to be of value, but where managerial judgment is 
essential. The payoff of a DSS is in extending the 
range and capability of managers' decision processes to 
help them improve their effectiveness . . . the 
relevance for managers is the creation of a supportive 
tool under their own control, which does not attempt to 
automate the decision process, predefine objectives, or 
impose solutions, (p. 116)

Frequently there is no sharp line between structured and

unstructured decision support systems, since different

decision tasks require different degrees of management

input. Snoyer and Fischer (1993) helped draw the line by

outlining some characteristics of unstructured managerial

decisions, based on the nature of management: "The rules

for executive decisions are constantly changing, and the

importance of different data elements is completely

variable over time" (p. 17). Therefore, DSS are called for

because they can be used for planning, management control,

or operational control and offer features listed by Watson

and Sprague (1992) "the dialog . . . between the user and

the system, the data . . . that support the system, and the

models . . . that provide the analysis capabilities. While
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the components differ somewhat from application to 

application, they always exist in some form" (p. 99).

Unstructured managerial decisions are well suited to 

DSS assistance because decisions of this type, as described 

by Gorry and Scott Morton (1989), share several specific 

characteristics. First, no routines have yet been developed 

to deal with the problem, and there may be disagreement or 

lack of clarity about how to even describe/define the 

problem. A logical extension of the situation is that there 

are no clear-cut procedures for generating solutions or 

evaluating their quality. Snoyer and Fischer (1993) offered 

examples such as "a search for a profitable area in 

business projections . . .  or getting a feel for the effect 

of the variability or sensitivity of data" (p. 18).

Senior management can be characterized largely by the 

extent of the unstructured decision-making called for at 

that level of management: "The skills required of managers 

involved are analytical and reflective, rather than 

communicative and procedural" (Gorry & Scott Morton, 1989, 

p. 56). Executives in these situations take a much more 

active role; they "must supply both the problem definition 

and the key relationships that make up the model" (Gorry & 

Scott Morton, 1989, p. 56). Some ways to describe the
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purpose of DSS in. unstructured decision-making were offered 

by Snoyer and Fischer (1993) : to "test ideas and theories 

[managers] have and confirm or reject their experiential 

feelings" (p. 19); and by Gallegos (1998) : to help managers 

assess the probable impact of their decisions "by returning 

results based on ‘what if?' questions, or assumptions about 
future conditions" (p. 44). Gorry and Scott Morton 

identified strategic planning as a major category of 

unstructured decision-making, in which managers set 

policies and objectives and choose resources to accomplish 

them. This type of decision, which would include areas such 

as new product planning and R & D, has the greatest 

potential impact on organizations.

Bidgoli (1998) discussed other categories of 

unstructured decision-making where DSS assistance is 

relevant, including goal-seeking, which he called the 

reverse of what-if analysis. An example is a manager asking 

“How much should I charge for a particular unit in order to 

generate $200,000 profit?" (p. 7). Two other categories are 

sensitivity analysis (using DSS to analyze different 

variables, such as how much overtime the organization can 

pay and still be cost effective) and exception reporting 

(monitoring the performance of variables that lie outside a
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specified range, such as a production center exceeding its 

budget).

Snoyer and Fischer (1993) placed semi-structured 

decisions primarily at middle levels of management, where 

decision support systems usually serve a more "advisory" 

purpose:

The results are reviewed carefully against knowledge 
and recent experience, and the answer received may be 
accepted, modified, or rejected. A manager is assured 
that at least a certain calculation was performed 
against specific, known, recent data, and that the 
result was calculated in a consistent way. The manager 
then has the option of modifying the system or the 
data, and of changing the structure of the decision
making algorithm. The system may be changed repeatedly 
until it gives more reasonable or sensible results, in 
the opinion of that manager at that time. There also 
may be a considerable analysis undertaken to examine 
the sensitivity of the system to changes in data or 
analytical method. The system may be fine-tuned or even 
dramatically changed at the request of the manager 
using it. (p. 18)

Snoyer and Fischer identified tactical decisions as a major

category of semi-structured decision-making, which is

generally undertaken in an effort to ensure organizational

effectiveness. As an example, the authors cited Chrysler

Corporation's decision to limit the length of its K car to

make transporting it more efficient. Their example of a

specific DSS application that would apply to tactical

decision-making was analysis of old/new product price
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sensitivity, as compared to "classical MIS" support such as 

marketing-information databases and the like.

Santhanam, Guimaraes, and George (2000) described what 

they called Organizational Decision Support Systems (ODSS), 

which are similar to, but much larger in scope than, DSS. 

They are mentioned here because ODSS bridge the decision

making functions and users described in this section by 

supporting "interdependent decisions made by many 

individuals with multiple interests" (p. 53). They can be 

considered both a type of MIS (an information provider) and 

DSS (source of decision models) and can facilitate 

interaction among work teams.

Types Of DSS

Alter (1980) , citing the overlap between DSS and EDP 

and the variety within the DSS category alone, asserted the 

necessity of a classification system to highlight core DSS 

features and variations. The organizing principle behind 

the taxonomy he eventually developed was "degree of action 

implication of system outputs" (p. 73), or the degree of 

input into the final decision on a continuum from 

"extremely data oriented" (retrieving a single piece of 

information) to "extremely model oriented" (actually making 

decisions). His research consisted of survey data for 56
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systems with. DSS characteristics, which he synthesized into 

a seven-category taxonomy of DSS types, listed below with 

key functions summarized in parentheses:

1. File drawer systems (immediate data access)

2. Data analysis systems (manipulation of data using 

operators)
3. Analysis information systems (access to databases 

and simple models)

4. Accounting models (calculation of decision 

consequences)

5. Representational models (estimation of decision 

consequences based on "nondefinitional" models)

6. Optimization models (generation of optimal 

solutions within preprogrammed constraints)

7. Suggestion models (performance of processes 

leading to a decision suggestion for a structured task)

Zachary (1986) proposed a new classification system in 

answer to the limitation he perceived in Alter's model as 

one that applied only to commercial management 

applications. Zachary's aim was to "integrate . . . 

partial schemes into a larger classification . . . without 

giving preference for specific application domains or 

contributing computational disciplines" (p. 27). Zachary's
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resulting scheme was based on types of decision aids and 

the nature of support they provide: process models for 

prediction; choice models integrating particular criteria 

across various alternative choices; information control 

techniques (storage, retrieval, etc.); representational 

aids for expressing and manipulating problem 

representations; analysis/reasoning aids; and judgment 

refinement techniques.

Power (2000) argued that Alter's taxonomy is still 

useful, but agreed that it is not comprehensive; it could 

not account for differences in decision perspectives or 

functional areas in which problems arise. Power proposed 

another new, expanded taxonomy, this one focusing on 

helping managers understand "how to integrate, evaluate, 

and select appropriate means for supporting and informing 

decisions," while acknowledging that DSS classification is 

still evolving. Power's organizing principle was the 

dominant technology component ("driver"), with three 

secondary dimensions: targeted users, system purpose, and 

main deployment technology. Power arrived at the following 

DSS categories.

1. Data-driven DSS (access and manipulate large 

databases of structured data; range in complexity from
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simple query and retrieval tools to data-driven DSS with 

Online Analytical Processing (OLAP) for access to large 

historical databases)

2. Model-driven DSS (use accounting, financial, and 

other types of models to provide statistical and 

analytical assistance that isn't data-intensive)

3. Knowledge-driven DSS (Power's tentative term for 

a system that can use "specialized problem-solving 

expertise" to make decision suggestions or recommendations)

4. Document-driven DSS (a relatively new system; 

assists in retrieval and management of Web pages and 

unstructured documents such as product specifications and 

catalogues)
5. Communications-driven DSS (enables collaborative 

communication among workgroups)

6. Function-specific/General purpose DSS 

(prepackaged or customized systems that support decision

making in specific industries and organizational functions)

7. Inter-organizational/intra-organizational DSS 

(links stakeholders to organizations' intranets or other 

points of access to DSS support, for example a customer 

needing assistance designing or choosing a product)
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8. Web-based DSS (may include any of the other seven 

types if the support information is delivered via a Web 

browser).

DSS Technical Components

As Bidgoli (1998) noted, a microcomputer serves as the 

core of all of these DSS categories as a stand-alone system 

or workstation that connects the decision maker to 

information from internal and external databases. Snoyer 

and Fischer reported in 1993 that at a time when managers' 

use of computer analysis was rapidly broadening, DSS was 

"usually thought of as package programs that are put on a 

micro or mainframe, and used with personal files of data or 

selected data extracts" (p. 10). They argued that this view 

was rapidly becoming outdated because "complex central 

systems are now often used, the terminals or micros are 

networked, and there may be on-line interaction among a 

small management analysis and review system and mainframe 

systems" (p. 10). They predicted that as managers became 

more and more familiar with computers and saw the value of 

smaller systems, they would "want access to more complex 

systems, either run by subordinates or used with simple 

instructions by themselves" (p. 10).
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Their prediction has been b o m  out by the developments 

in hardware and software since 1993, as shown in Power's 

technology-based DSS taxonomy and Bidgoli's (1998) 

discussion of DSS software. Bidgoli identified two 

overlapping product categories, modeling and data- 

management. He reported that both categories are available 

in both mainframe and micro-based forms, with the latter 

being somewhat less powerful but closing the gap. He 

provided a list of both types of products available on the 

market at that time. Snoyer and Fischer (1993) advised that 

the nature of the corporate culture, as well as 

individuals' information needs and computing capabilities, 

should not be left out of the picture.

Power (2000) suggested additional DSS selection 

guidelines, identifying as a key issue "the DSS 

architecture and networking design component . . . how 

hardware is organized, how software and data are 

distributed in the system, and how components of the system 

are integrated and connected" (p. 11). Power offered, for 

example, considerations specific to selecting and 

structuring software for data-driven, document-driven, and 

knowledge-driven systems; although they are similar, 

database capacity needs and capacity to handle novel
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situations would be two considerations. Nagel (1993) 

explored the complexities of decision software and models 

and provided numerous examples and a discussion of 

comparative benefits of the various types.

Weighing the Costs and Benefits of DSS 

This section will explore the methods applied in 

researching the practical results of DSS in organizations.

In doing so, it will attempt to find an answer to this 

question: Have DSS been shown to be effective in improving 

managerial decision-making?

Defining Decision Quality

When Keen and Scott Morton wrote in 1978, they 

identified performance evaluation as the most difficult 

aspect of DSS development and deployment. At that time, DSS 

was relatively new, and the normal pressures of the 

business cycle, then and now, discourage analysis. The core 

question in evaluation, however, is whether or not DSS lead 

to "better" decisions (p. 215) . Keen and Scott Morton 

argued that the centerpiece of the definition of good 

decisions should be a distinction between efficiency and 

effectiveness. Efficiency, performance of given criteria, 

is not a worthy goal if the criteria for "good" performance
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were poorly chosen to begin with; emphasis on effectiveness 

ensures wise selection of criteria. Keen and Scott Morton's 

definition of effectiveness included a "detailed 

understanding of the variables that affect performance" (p. 

10) .

Massey, 1991 cited four components of decision 

performance generally agreed to be the most direct way to 

operationalize the concept of effectiveness. The 

components, some of which are incorporated into the survey 

instrument in the present study, include decision 

cost/profit, time spent in decision-making, quantity of 

decisions considered, and confidence in the decision 

itself. Alter (1980) listed several specific components of 

effectiveness DSS should facilitate in order to be 

considered effective systems, including personal 

efficiency, expedited problem-solving, effective 

interpersonal communication, promotion of 

learning/training, and increased organizational control 

over processes.

Nagel (1993) concurred with other sources in 

identifying effectiveness as the "basic 'goodness' 

criterion for technologies in general" (p. 8). His 

discussion focused on evaluating the system itself and its
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effectiveness in optimizing information use, arguing that 

making a good decision alone-the outcome-is not a useful 

evaluation criterion since decision outcomes are influenced 

by some factors outside the control of the decision maker 

and any DSS the decision maker employs. Harris (1998) added 

further support for this argument, also asserting that 

notions of decision quality should be separated from 

decision outcomes; good decisions can have bad outcomes and 

bad decisions (defined as those based on inadequate 

information and mismatch with outcome goals) can still have 

positive outcomes. Harris, further, outlined various 

decision types, desirable phases of decision-making, and 

some features of "good" decisions. These included achieving 

compatibility with stated objectives; using a process of 

meeting objectives that realistically considers "cost, 

energy, side effects" (p. 7) ,- and paying attention to 

indirect benefits or "byproducts" of the decision (p. 7). 

Measuring Decision Quality

Decision quality is largely context dependent, so Keen 

and Scott Morton (1978) offered eight evaluation 

methodologies that readers could match to specific 

situations. They suggested that it is better to apply a
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variety of methodologies rather than only one. They 

proposed eight decision quality measures all together: 

decision outputs (measuring actual decision results); 

decision processes (evaluating the way decisions are made); 

managers' perceptions of decision processes (evaluating 

cognitive processes involved in learning and decision

making, including knowledge, perceived understanding, 

etc.); procedural changes (examining physical, as opposed 

to cognitive, procedures involving resources, machines, 

etc.); cost/benefit analysis (measuring tangible and 

intangible costs and gains in areas such as salaries, time, 

psychological responses to change, etc.); service measures 

(measuring in service terms such as system responsiveness, 

convenience, and reliability); assessing managers' 

perceptions (gathering managers' opinions about the 

system's value); and anecdotal evidence (collection of 

insights, opinions, examples, etc. by a skilled observer). 

Akoka (1981) developed a new DSS evaluation framework--or 

at least took "a first step toward a more comprehensive 

model of the evaluation process" (p. 141)--by expanding and 

restructuring work by Scott Morton and others. Akoka's main 

purpose in proposing the framework was to match different 

DSS types/features with appropriate evaluation strategies.
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Akoka's contribution helped move DSS evaluation from a 

somewhat piecemeal approach, or "smorgasboard" as he called 

it (p. 140), to a more structured evaluation system that 

better integrated methods of evaluation with the specific 

features of the DSS systems being evaluated.

Several studies argued for a focus on aspects other 

than outcomes (decision quality). Keen (1981) dismissed 

cost-benefit analysis as a worthwhile DSS evaluation method 

because of the problems inherent in using quantitative 

methods to measure qualitative benefits such as 

"stimulation of ideas" and "improved communication" (p. 1). 

He proposed an alternative means of evaluating DSS 

proposals, value analysis, which would evaluate DSS's 

potential as an "investment for future effectiveness" (p.

2). The study did not address methods of evaluating 

effectiveness of decisions after implementation and use. 

Mahmood and Sniezek (1989) conducted a field study of DSS 

managers and practitioners for the purpose of developing a 

valid, reliable instrument for measuring satisfaction with 

DSS. They constructed their instrument to evaluate specific 

functions such as handling unstructured vs. semi-structured 

decisions and evaluating decision choices. They concluded 

that their findings support the possibility that such an
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instrument can and should be developed. Furthermore, they 

discovered that although the study suggested differences of 

opinion among user groups, the results supported the idea 

that DSS provides useful support for strategic planning.

The study also spoke to the issue of managers' expectations 

for DSS, favoring the argument that DSS should "support 

rather than . . . automating decisions" (p. 267). Bidgoli 

(1989) focused on evaluating DSS products for selection 

rather than evaluation methods for assessing the outcome of 

DSS use.

A review of research by Sharda, Barr, and Mcdonnell 

(1988) helped reconstruct the practices used in DSS 

research methods by reviewing studies to that date in four 

methodological categories: case studies, field studies, 

field tests (which, unlike field studies, involve 

experimental design and control of variables), and lab 

studies. At the time of the publication, the authors stated 

that case and field studies formed the basis of most of the 

claims about DSS effectiveness, while field studies (Alter, 

1980; Dean, 1968; Gallagher, 1974; Garrity, 1963; Keen & 

Scott Morton, 1978) and lab experiments were relatively 

rare. In focusing their analysis on the latter, the authors 

found the results of the studies as a group inconclusive
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but argued the possibility of confusion due to factors 

other than the systems themselves. For example, they drew a 

distinction between "hard measures" of decision quality (p. 

144), such as income and market share, and subjective 

ratings, which they considered an inaccurate method of 

evaluation. They also suggested the superiority of 

longitudinal studies in evaluating the type of system, such 

as DSS, that is used on more than one occasion; lack of 

longitudinal data could account for why experiments showed 

no significant performance improvement due to DSS. Finally, 

some of the studies did not permit participants to interact 

directly with the system or with a group, as is typical in 

many decision situations. The following section will 

describe methods used by these authors to address the 

shortcomings of earlier research and summarize more recent 

empirical studies that attempted to evaluate the 

effectiveness DSS after application in various types of 

organizations.

Empirical Studies of DSS Effectiveness 

A review of the empirical literature on DSS revealed 

that the results of attempts to measure effectiveness are 

equivocal, as there is no single, well-established 

criterion for measuring effectiveness (Hammond, 1989; Todd
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& Benbasat, 1999) . Sharda et al.'s own study (1988), in 

attempting to address the flaws they perceived in earlier 

studies, tested five hypotheses to construct their 

definition of decision quality. Using the categories that 

would become standard tests of effectiveness, they 

hypothesized that DSS users would accomplish "higher 

profit" decisions with less variation among groups in less 

time; they also hypothesized that DSS groups would generate 

more alternatives and have greater confidence in their 

decisions. They found that decisions initially took longer 

as groups learned the system, but, overall, the findings 

were "in the hypothesized direction" (p. 154) if not all 

statistically significant: greater decision-making 

performance was the result they emphasized. Results of an 

experiment by Power and Aldag (1986) also reflected 

positive attitudes and increased confidence on the part of 

the subjects (business students) who used a decision 

assistance program to help them prepare decision reports. 

However, the study added analysis by independent raters to 

compare decision performance with and without decision 

support; raters' responses to the reports suggested no 

difference in decision quality; therefore, the authors 

concluded that "to this date . . . claims of improved
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decision quality must be taken primarily on faith" (p. 58S) 

and that more research was needed.

As this review of literature demonstrates, DSS studies 

have varied considerably in the nature of the thought 

process and decision task at the center of each study. An 

early landmark series of studies called "The Minnesota 

Experiments," reported originally in Dickson, Senn, and 

Chervany (1977), was conducted between 1970 and 1975 and 

focused on the relationship between a variety of 

information system characteristics and decision quality.

For example, complex/"unfamiliar" (p. 921) features 

correlated with low user confidence and satisfaction; 

graphics correlated with a perception of better decision

making; and interactivity correlated with increased 

receptiveness to the systems. Therefore, the studies were 

most useful for what they showed about the effect of 

various characteristics on elements of the decision process 

and the suggestions for effective DSS design they produced.

Benbasat and Nault (1990) wrote "An Evaluation of 

Empirical Research in Managerial Support Systems." The 

article reviewed 15 studies dealing specifically with DSS. 

The studies focused on various applications for DSS such as 

decision-budget planning or ill-structured marketing
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problems. Some studies were interested in gauging DSS 

effect on specific processes such as brainstorming; some 

examined specific aspects of decision quality such as 

"degree of creativity" and "attitudes toward DSS." Some 

examined the influence of system features such as the 

graphical presentation of model, degree of interactivity of 

decision aids, etc.

By the date of publication of Benbasat and Nault 1990, a 

variety of dependent and independent variables had been 

tested in DSS research, but the authors found the research 

to be flawed in several significant ways. The most serious 

flaws were the lack of a theoretical foundation to give the 

studies a clear rationale for the selection of variables 

and lack of adherence to a specific research paradigm. 

Benbasat and Nault argued, "There is a need for theories to 

predict how MSS influence decision-making, to formulate 

hypotheses, conduct research in a directed and parsimonious 

manner, and to interpret and integrate findings" (p. 218). 

They noted that one supportable conclusion to emerge was 

that some DSS are more useful than others. Pointing out 

another flaw in the research to date, they noted that this 

was not a useful conclusion because the research made no 

effort to explain why this was the case. The differences in
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effectiveness could be attributed to DSS features such as 

complexity of functions and degree of available user 

support, or to research flaws such as lack of pilot tests 

or poor experimental design (especially lack of DSS 

training for study participants). Alavi and Joachimsthaler 

(1992), in another empirical review of DSS literature, 

argued the need for studies of interaction effects among 

variables influencing DSS implementation.

Eierman et al. (1995) attempted to fill the gap in 

theoretical groundwork with their publication "DSS Theory:

A Model of Constructs and Relationships." They merged 

elements of theory proposed by Dubin (1969), Kaplan (1964), 

and Weick (1984) with eight constructs used in previous 

literature to describe DSS. Because only about half of the 

relationships among these constructs had yet been examined 

in previous literature on DSS, the authors argued that they 

had contributed an important step in offering a 

comprehensive but not rigid framework for use in 

establishing parameters for future research.

Several studies have attempted to shift research focus 

from decision quality to the effect of DSS on decision 

processes, or, vice versa, the effect of environmental 

variables and attitudes on DSS effectiveness. Mackay et al.
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(1992) found a number of variables that influence the 

effect DSS has on decision processes. One of their purposes 

was to de-emphasize time spent arriving at the final 

solution (a popular variable involved in assessing 

decision-making effectiveness) in favor of time taken at 

each stage of the process of problem solving. By- 

manipulating the effort and costs associated with each 

problem-solving strategy, Todd and Benbasat (1999) 

investigated the possibilities of improving DSS design to 

guide users to actually change their approaches to 

decision-making. Kanungo, Sharma, and Jain (2000) placed a 

similar emphasis on DSS users in their experimental study 

of DSS in credit appraisal in a large commercial bank in 

India. In their use of multiple measures, they found that 

DSS improved decision-making in the categories they 

investigated, such as helping organize managers' thoughts, 

increasing objectivity and learning, etc. Kanungo et al. 

concluded that DSS is indeed effective, or at least has the 

potential to be, but cautioned that environmental factors 

can make or break the systems' success. They asserted that 

in the context of India's banks, "the confluence of . . . 

perceptions and beliefs has inhibited the growth of DSS"

(p. 430). The authors concluded with a call to improve
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research methodology rather than DSS itself, pointing out 

flawed features of their own experimental design that made 

it impossible to differentiate between DSS treatment 

effects and the effects of management itself.

Dean and Sharfman (1996) offered an examination of 

decision-making processes that focused on two environmental 

variables common to strategic decision-making: procedural 

rationality (compatibility between decisions and 

organizational goals) and political behavior (use of 

misinformation and self-protection). Their findings 

supported the general hypothesis that decision processes 

influence decision effectiveness.

Gatian (1994) contributed to the discussion on the 

applicability of overall user satisfaction as a criterion 

for measuring decision effectiveness. In a study 

investigating the correlation of perceived effectiveness 

with actual performance, she concluded that there is a 

significant relationship and thus, construct validity.

Barr and Sharda (1997) attempted to determine why DSS 

results in higher quality decisions. Their discussion 

contributed to an examination of another side of user 

satisfaction, the possibility of false and exaggerated 

perceptions of DSS effectiveness. One positive use of DSS
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is as an antidote to information overload, which frees 

managers to focus on their priorities and general strategy 

rather than the mining of specific information. The authors 

hypothesized that this shift in focus leads to increased 

brainstorming, better communication, etc., which in turn 

leads to a "development effect" (p. 134) (development of 

managers' overall understanding of the complexities of 

problem solving). A second outcome, for which this research 

also tested, was the "reliance effect," which is the 

opposite of the development effect. The reliance effect is 

displayed when managers become dependent on DSS for their 

accuracy and easy accessibility to variables and solution 

alternatives rather than increasing their own capacity for 

problem solving. The former would increase long term 

problem solving effectiveness, while the latter would 

decrease it. The research found evidence of both effects, 

but attributed improved decision effectiveness more to 

reliance than development, as shown in the demonstration 

that performance deteriorated when the system was taken 

away.

Barr and Sharda's findings reinforce the results of 

two earlier studies, those of Todd and Benbasat 1992 and 

1993, whose experimental research suggested that DSS does
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not lead to better decision-making overall because managers 

tend to use it to minimize effort (reduce information 

overload), not maximize thoroughness and depth of 

consideration (increase information processing capacity).

Chu and Spires (2000) argued that previous studies 

focusing on "effort minimization" (p. 285) were guilty of 

oversimplification, offering their own findings regarding 

decision behavior: "a more accurate characterization is 

that effort and quality play a joint role, in the sense 

that they are traded off, in determining strategy 

selection" (p. 285). They argued that decision makers may 

expend more effort on computerized decision aids if they 

perceive them to expand their own cognitive capacity or to 

offer a favorable cost-benefit relationship.

Davis and Kottemann (1994) reported another phenomenon 

involved in constructing exaggerated perceptions of DSS 

effectiveness, "illusion of control." Their experiments 

located the problem in the use of a specific, popular type 

of decision support, what-if models. Forgionne (1999) 

addressed Davis and Kottemann's specific findings and 

pointed out the frequency of contradictions between 

experimental findings questioning DSS effectiveness and 

case studies supporting positive assessments. He concluded
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that experimental research tends to oversimplify assessment 

of DSS, which requires multiple-criteria evaluation models, 

and called for the development and empirical testing of 

such a model.

Dissertation Research

Several studies have used laboratory settings, which 

Massey (1991) argued to be an appropriate setting for 

focusing on effectiveness. Massey's results, a positive 

indication of effectiveness, were based on subjects' 

performance on a range of tasks (data to model oriented) to 

measure the four-part effectiveness construct (cost vs. 

profit, time spent, alternatives considered, and decision 

confidence) along with appropriateness of fit between DSS 

and task. Hammond (1989) used a similar approach to 

determine the effectiveness of DSS in an unstructured 

problem situation and reported positive results. Burkhard 

(1984) examined decision effectiveness in a laboratory 

setting using students assumed to behave similarly to 

credit union managers in a work setting. A small sample 

(22) of DSS users showed marginally improved effectiveness 

compared to the control group (MIS users) based on measures 

of productivity, process, and perception, but weaker
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perceptions of effectiveness of the tool compared to the 

control group.

Other studies have focused on user attitudinal 

factors. Christensen (1987) used behavior theory to isolate 

problems that arise during DSS implementation. The study 

aimed to construct a theoretical framework to explain and 

predict DSS success or failure based on user intentions and 

actual behavior. The study looked at effectiveness as a 

function of user beliefs, expectations, and social 

relations that determine the success of DSS use. The 

analysis of survey results contributed new scales of 

measurement to apply in assessing constructs related to DSS 

and their users. Christensen found intention to be a 

significant predictor of actual use. Another dissertation 

focused on user attitude was Bingi's (1995) study, which 

developed a conceptual model to demonstrate the 

relationship between decision aids and decision confidence 

and the relationship between decision confidence and 

successful decision implementation. These are concepts 

Bingi argued should be considered equally important in the 

literature on DSS effectiveness measures as decision 

quality. Bingi presented experimental results that enforced 

the conclusion that because decision quality makes little
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difference to an organization if implementation efforts are 

poor, implementation effort is highly (if not exclusively) 

significant to decision success.

One study (Parikh, 1998) aimed to develop a framework 

for enhancing traditional DSS, and by extension, 

effectiveness. The core of Parikh's enhancement framework 

was adaptation (to user's situational needs, to user's 

knowledge, to changing problem situation tasks, and to 

changing problem contexts). Parikh proposed that such 

adaptability could elevate decision support from "mundane" 

(p. 108) to appropriate for high-level cognitive activity.

DSS: Costs vs. Benefits

Bidgoli (1997) summarized the difficulties in making

any definitive statements about DSS benefits over costs:

The costs and benefits of DSS are difficult to assess, 
because these systems are aimed at effectiveness rather 
than efficiency and because they are said to 
facilitate, but not directly cause, improvements. How 
does one assign monetary values to facilitating 
interpersonal communication, or expediting and 
improving problem-solving activities, or receiving 
information in fifteen minutes as opposed to two hours? 
(p. 285)

However, Bidgoli (1998) pointed out that DSS can usually be 

developed from an organization's existing resources; 

therefore, "One may assume that the cost of developing a 

DSS compared to its benefits is minimal" (p. 13). "ABB:
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Decision Support System" (2000) added this example to 

illustrate ways in which DSS can lead to more cost- 

effective business practices: "DSS enables the user to make 

decisions for more consistent and efficient operation and 

to monitor and manage costs of producing high-quality 

goods. Near real-time display of operating data, detailing 

range stops and associated downtime, eliminate major causes 

of downtime." When considering MSS overall, Bidgoli argued, 

the literature supports the viewpoint that significant 

savings and payoffs result from MSS, and their benefits 

outweigh costs.

Klein and Hirscheim (1985) noted that "there appears 

to be an implicit assumption on the part of DSS writers 

that DSS are beneficial to organizations and the DSS 

intervention process is not inherently polemic" (as cited 

in McLean & Sol, 1986, p. v). Breaking down the presumption 

of benefit more specifically, in spite of mixed empirical 

results, the DSS literature generally assumes that better 

information/decision processing capabilities will lead to 

greater depth of analysis, greater efficiency in the 

process, and better decisions as the outcome (Todd & 

Benbasat 1993). Sharda et al. (1988) wrote that this 

conclusion seems "intuitively obvious." Barr and Sharda
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(1997) followed up by including belief in DSS benefits as 

one of the constructs in an empirical study of DSS 

performance.

This section will examine some ways the literature 

evaluated DSS based on the perceived value of intangible 

benefits, not just quantifiable benefits and dollar costs. 

Snoyer and Fischer, 1993, help define "value" in a 

management context:

If a system simply profiles available reports, there is 
no direct strategic value in the system itself. It is 
unlikely that there will be any sustainable business 
gains from the MSS. If its use leads to business value, 
however, the action of going through the process can be 
profitable to an executive. A good MSS can promote more 
effective and efficient management of a firm. It has 
the primary benefits of consistency of data, efficiency 
and flexibility of use of the data, and clearly 
improved understanding of the information. The MSS is a 
value-added feature in that it improves the content, 
format, and timeliness of the information supplied. If 
the BIS is used in a manner that supports the 
management style and philosophy of an executive, it can 
have a measurable strategic advantage, (p. 15)

In discussing the issue of DSS benefits, it seems that

perception is also a key: "A DSS is said to have achieved

its goals if employees find it useful in doing their jobs"

(Bidgoli, 1998, p. 13). Snoyer and Fischer (1993) added

that increased communication and interaction among clients,

organizations, and employees brought about by DSS has
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improved the way decision makers view themselves and their 

jobs, as well as the way they spend time.

Survey and case study researchers have identified many 

intangible features of DSS that organizations find to be of 

value. Keen (1981) used case study research to compile a 

list of frequently cited DSS benefits and examples from 

organizations. The list of benefits includes the following:
1. Increase in number of alternatives examined
2. Better understanding of the business
3. Fast response to unexpected situations
4. Ability to carry out ad hoc analysis
5. New insights and learning
6. Improved communication
7. Control
8. Cost savings
9. Better decisions
10. More effective teamwork
11. Time savings
12. Making better use of data resources

(pp. 7-8)

Anecdotal evidence from the case studies included examples 

of DSS successes such as "Previously took weeks to evaluate 

a plan; now takes minutes, so much broader analysis"; "DSS 

alerted managers that an apparently successful marketing 

venture would be in trouble"; "Model revised in twenty 

minutes, adding risk analysis; led to reversal of major 

decision made one hour earlier",- "A marketing manager faced 

with an unexpected budget cut used the DSS to show that 

this would have a severe impact later" (p. 7). General
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testimony in favor of DSS included praise such as 

"Sensitivity analysis takes 10% of the time needed 

previously"; "DSS is used to train managers; gives them a 

clear overall picture"; "Now able to see relationships 

among variables"; and "Allows a more elegant breakdown of 

data into categories heretofore impractical" (p. 6).

As the literature makes clear, DSS advantage doesn't 

have to be discussed in terms of "all or nothing" success. 

Mackay et al. (1992) explained that problem solving 

permeates management at all levels and called DSS a success 

if it improves decision quality or facilitates the process 

at even one stage in the problem-solving process. They 

pointed out that different elements of DSS may support 

different stages of the process for any specific problem

solving task. This argument is also supported by literature 

that addresses the nature of the current business 

environment, as described in the next section.

Nature of the Business Environment 

Bonczek, Holsapple, and Whinston (1981) placed 

decision support in the context of the new "information 

age." As these authors described it, the information age is 

characterized by the dramatic growth of information volume 

and complexity. Even then, they noted that "the
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interdependence and rapidity of information processing are 

unprecedented" (p. 3). In 1998, Smith described decision

making in the business environment in terms such as 

"trauma," complexity," and "chaos." The implication was 

that by then, any DSS was better than none in helping 

decision makers deal with the challenges of managerial 

decision-making:

The creation and use of DSS will become increasingly 
important to decision makers because of the increasing 
complexity and rapidity with which responses must be 
made. Modern business and military environments 
present complexities that mean that many decisions are 
required in situations that are unfamiliar to even the 
most experienced decision makers" (p. 13)

One of the implications of the situation is greater stress

proportional to the deadline, significance, and

"irreversibility" of the decision.

Peters 1987 (as cited in Smith, 1998) predicted that 

managerial success would more and more hinge on the ability 

to thrive in a state of chaos. Dealing with chaos would 

require "improved structured decision processes that can be 

embedded in a DSS. . .;" with DSS, "decision makers will be 

supported in their efforts to gather and evaluate data in a 

behaviorally relevant manner (to each specific user)"

(Smith, p. 14). Another way to evaluate the advantages of 

using DSS, then, is by using Smith's criteria of the "fun"
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of using the systems and the personalization of systems:

evaluation based on the degree to which DDS serve as

counterbalances to the stress of making decisions.

Another key phrase in Smith's (1998) discussion of DSS

benefits was clarifying uncertainty:

Generic uncertainties such as economic uncertainty 
(e.g., the price of oil or wheat next year), 
technological uncertainty (e.g., rapid advances in 
computer and telecommunications technologies), 
competition uncertainty (e.g., software competition 
among companies worldwide), and consumer uncertainty 
(e.g., growing consumer options requiring just-in-time 
material for flexible manufacturing systems) are 
creating gross uncertainties in potential outcomes and 
choices, creating a new definition for the winners in 
our society, (p. 5)

Smith offered DSS as an effective response to uncertainty

with more and better information input into the decision

process, thus, as Todd and Benbasat (1993) pointed out,

reducing the cognitive effort involved. Nagel (1993)

elaborated on the cognitive benefits of DSS, listing among

others increased stimulation of ideas; ability to handle

multiple goals, alternatives, and relations; ability to be

a better predictor of future outcomes; ability to deal with

more diversity of topics; and improved ability to teach

concepts to others.
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Expansion of Decision-Making Responsibilities

An additional fact of organizational life today that 

supports expanded use of DSS is the expansion of decision

making responsibilities. Smith (1998) pointed out that in 

many specific decision situations, "domain experts" may be 

novices. Smith pointed to authors like Peters (1987) and 

Covey (1991) who had written popular works describing the 

trend of organizations restructuring according to a 

"flatter" model that made company hierarchies more 

horizontal. This new employee empowerment resulted in more 

decision responsibilities being delegated to employees at 

lower positions in the organization, sometimes to people in 

non-managerial positions. Smith argued for the importance 

of DSS in providing the training employees needed to help 

them handle their new responsibilities. He added that "it 

should also assist them in creating, testing, evaluating, 

and finalizing new ideas to improve the organization's 

quality and responsiveness in its products and/or services" 

(p. 14) .

Obstacles to Using DSS

Snoyer and Fischer (1993) outlined a number of reasons 

why managers may resist DSS or adopt DSS with less than
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successful results in spite of enthusiasm for it in the 

literature and in other organizations. Although EIS and DSS 

development and implementation is easy for computer 

specialists, there are many managers for whom the idea is 

still new. Therefore, the authors identify as the major 

potential problem the lack of understanding about DSS 

systems within an organizational culture: "If the idea of 

using equations and computers to produce acceptable answers 

to business problems is strange to management, then it will 

take a great deal of successful demonstration and a 

prolonged sales effort" (p. 11) . Specific areas of 

conceptual and attitudinal resistance Snoyer and Fischer 

addressed include the following:

1. Misconceptions about the effort and time involved 

to use and control a DSS system (often unadressed due to 

brief, inadequate training)

2. Misconceptions about how the system works and the 

benefits it can provide

3. Perceived mismatch between managers' 

understanding of their corporate cultures or their roles in 

the culture and the new system as alien to those images or 

roles (for example, belief that analytical work should be 

left to subordinates)
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4. Mismatch between technology available to senior 

management and subordinates

Snoyer and Fischer advise that culture plays such a 

significant role in the success or failure of DSS adoption 

that existing attitudes should determine at what level such 

a system is first introduced. For example, they argued, "If 

the notions are foreign to the thought processes of 

management, the only reasonable way to proceed is to start 

with DSS systems at the lower analytical levels. Their 

successful use will then filter slowly upward. This is a 

good approach, because if the use starts at the top before

those at lower levels are familiar with the new way of

thinking, a difficult problem can be caused" (p. 12). 

Resistance to change can also be overcome by "supplying a 

great deal of support and hand-holding, and by giving one-

on-one instruction to the managers" (p. 12).

The Future of DSS 

In 1979, Sprague and Watson wrote that the evolution 

of DSS was pointing to the eventual creation of "the type 

of system that truly approaches the objective of 

comprehensive information systems-to directly support the 

decision-making process at all levels and in all areas of 

the organization" (p. 67). Almost 20 years later, Bidgoli,
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1998, helped place into perspective the extent to which 

that promise had been fulfilled: "The power of these 

systems has been demonstrated in the business world, 

leading many to conclude that DSS is the way of the future. 

The decreasing cost and the increasing sophistication of 

both hardware and software have made these systems 

available not only to large organizations, but small 

businesses as well" (p. 4). Still, the consensus in the 

literature is that there is room for improvement in both 

the technology of DSS and in the human factor—the number of 

users as well as the effectiveness of the way they are 

using DSS. Below are excerpts from the arguments Keen made 

in a keynote address at DSS '87, the Seventh International 

Conference on Decision Support Systems:

• We must break down the artificial barriers and 
extend the systems environment for managers. The 
DSS experience base is invaluable, but the new 
agenda is enhancement of support capabilities. Give 
managers new targets, technologies, and techniques 
for effectiveness. We must no longer look at 
management support systems in a self-limiting way. 
Using new hardware/software, methods, and 
approaches, a move must be made away from the 
limited domains of simple decisions.

• Nontraditional techniques, such as document-based 
transmission (videotex), telecommunications 
systems, and power tools such as expert systems, 
need to be exploited.
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• Techniques need to be improved, making use of newer 
hardware and software advances and not simply 
staying with spreadsheets.

• DSS, EIS, MIS, management science, end-user 
computing, expert systems, and office technology 
cross over into one another. Their interacting 
advantages are waiting to be exploited.
(cited in Snoyer & Fischer, 1993, pp. 10-11)

More recent discussions show that many of Keen's 

points are still relevant in 2001. Regarding technological 

components, Bidgoli (1998) outlined the two major factors 

that would influence the future of DSS: hardware (improved 

telecommunications and networking, higher-powered desktop 

computers, the Internet's impact on speed and cost of 

information transfer, and the possibilities of integrated 

DSS and artificial intelligence); and software (cheaper, 

more powerful, graphics and menu-driven programs with a 

high degree of user friendliness and integration among MSS 

applications). Carlsson and Walden (2000) also used Keen's 

points to make some projections and recommendations for DSS 

design and research. They called for integration of DSS 

technology with Intelligent Software Agents, which will 

further customize the systems and information-retrieving 

features to individual users, and which will assist in the 

development of more advanced research tools to "further 

understanding of decision-making, problem solving, and
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planning processes in complex environments which have not 

been accessible for systematic studies with traditional 

research instruments" (p. 147).

Implications for Executive Action

Bidgoli's predictions addressed not just DSS systems 

but also DSS users, managers, whom he foresaw continuing to 

become more comfortable with computers and computer 

support: "The users of computers will be anybody, not just 

hardcore computer scientists" (1998, p. 21). For this 

reason, some authors have placed the future of in the hands 

of managers themselves. Rockart (as cited in Snoyer & 

Fischer, 1993) argued for managers taking on five 

responsibilities related to expanding and better utilizing 

the capabilities of DSS:

1. Capitalize on available technology and support to 

initiate more discussion and knowledge of resources.

2. Provide the facilities necessary for information 

support to occur

3. Develop the relationship between decision makers 

and designers: Get personally involved in systems design by 

working with specialists to make sure the system meets
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needs and expectations and suits the existing style of 

management

4. Establish an "information support organization" 

to assist executives and staff in using the system.

5. Think carefully and thoroughly about how any 

changes in information distribution will reach and impact 

other parts of the organization.

Bidgoli (1998) argued the importance of managers taking on 

these responsibilities with the following appeal that 

connected managers to the promising future of DSS itself: 

"The ability of DSS to meet the decision makers' needs with 

ever-increasing effectiveness will ensure their continued 

existence. In the ultimate sense, we regard DSS as the most 

significant, current frontier in the organizational 

application of computers" (p. 20).

The review of literature in the field of decision 

support reveals two overarching patterns. One is the 

ambiguity in the empirical research that has attempted to 

"prove" the benefit of DSS. The other is that the field of 

management believes in DSS. The conceptual literature 

reveals a tone of enthusiasm for DSS and consistently 

assigns great weight to DSS' potential impact as a tool of
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effective management. Both patterns provide a rationale for 

further study of the type proposed in this research.
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CHAPTER III 

METHODOLOGY

In this chapter, the population selected for survey 

participation and the methods employed to construct a valid 

survey are described. The chapter also summarizes the 

researcher's procedures for distributing the survey, 

ensuring a high rate of return, and analyzing the response 

data.

Survey Validity 

Correspondence to Research Questions

The survey instrument consisted of 26 questions to 

correspond with all 8 of this study's research questions.

The Survey, included in Appendix A, corresponds with each 

research question as follows:

• Questions 1, 2, 3, 4, and 5 to Research Question #

1: To what extent does the Saudi private sector 

utilize DSS?

• Question 6 to Research Question # 2: What factors 

have enhanced DSS implementation in the Saudi 
private sector?
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• Question 7 to Research Question # 3: Are there any 

obstacles to DSS implementation in the Saudi 

private sector?

• Questions 8, 9, 10, and 11 to Research Question #

4: Does utilizing DSS in the Saudi private sector 

affect the perception of information quality?

• Questions: 12, 13, and 14 to Research Question #

5: Does utilizing DSS in the Saudi private sector 

affect the perception of variety of alternatives?

• Questions 15, 16, and 17 to Research Question # 6: 

Does utilizing DSS in the Saudi private sector 

affect the perception of time required to consider 

decisions?

• Questions 18 and 19 to Research Question # 7: Does 

utilizing DSS in the Saudi private sector affect 

the perception of the cognitive effort required to 

make decisions?

• Questions 20, 21, and 22 to Research Question # 8: 

Does utilizing DSS in the Saudi private sector 

affect the perception of decision quality in 

general?
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Survey Revision and Pilot Testing

The survey was revised with input from the study's 

advisor and committee members. All necessary corrections to 

the survey were then made and the survey translated into 

Arabic. To validate the translated survey, the researcher 

consulted experts in the field of DSS. Those experts 

included 10 professors of business and technology who teach 

in Saudi universities and computer schools.

The experts suggested omitting any questions they 

deemed too technical for decision maker-participants, 

including any questions asking them to identify types of 

software and analysis by name. The survey's demographic 

questions were also condensed, and any closely related or 

redundant question categories were combined and repetition 

deleted.

Further validation was accomplished when a pilot test was 

conducted involving 5 companies from the list of 150. 

Probably because the study surveyed decision-makers rather 

than technical staff, the pilot participants avoided 

answering a question that had not yet been deleted asking 

for the names of software employed in the company; 

therefore, the question was dropped. In addition, they
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expressed a preference to keep their companies' identities 

anonymous, so no identification of company name was 

requested on the revised survey.

Study Sample and Distribution of the Instrument

The Council of Saudi Chambers' list of the top 150 

companies in Saudi Arabia provided the sample of 

corporations to be surveyed. The survey included every 

corporation on the list and represented a diverse cross 

section of Saudi industry including banking, trading, 

manufacturing, agriculture, services, construction, 

information technology, and others. Limiting the survey to 

this list ruled out companies for whom purchasing DSS would 

be less feasible financially. To gather the information 

about the company's awareness and use of DSS, one survey 

participant among each company's decision-makers was 

selected. For Riyadh participants, this was accomplished by 

visiting each site (68 total companies) with the intention 

of delivering the survey to each company CEO. Due to the 

survey distribution taking place during the season of the 

year when many managers take vacation time, many were 

absent from the company. The researcher was instead
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directed to primarily middle managers familiar with their 

company's computer utilization.

The decision was made to conduct in-person visits to 

the Riyadh companies for two reasons: to provide context 

for the study and to explain DSS, and to ensure a high rate 

of return. Follow-up was an important part of the study due 

to constraints on time available to complete the research 

in Saudi Arabia, so the researcher completed up to three 

rounds of follow up visits, phone calls, mailings, or 

emails to speed up responses. No interviews were conducted 

to verbally discuss survey questions with the participants. 

The survey process and follow-up required a substantial 

commitment of time over a period of two months.

For companies outside of Riyadh, participants were 

surveyed via either mail or email. To make the initial 

contact, emails including the URL of the researcher's 

homepage were sent to company Web sites to describe the 

research and ask that the information be forwarded to a 

decision-maker who would respond to the Internet survey.

For companies with no email address included on their Web 

site, or no Web site, the survey was sent by regular mail 

and collected via regular mail as well.
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Response Rate

The responses of those who chose to respond via the 

Internet went directly to an account established for this 

purpose. A total of 28 responses were collected at the 

Internet site. Responses sent through regular mail, a total 

of 17 went to the researcher's mailbox. A total of 150 
surveys were distributed and 99 responses returned, so a 

total response rate of 66% was achieved.
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CHAPTER IV 

ANALYSIS OF DATA 

Demographic Information 

The data collected as a result of the survey used in 

this study revealed that computer use is pervasive in 

decision-making throughout the Saudi industry, as shown in 

Table 1. Only 19.2% of the companies surveyed reported that 

computers were not involved in their decision-making 

processes.

The survey instrument included questions not only of 
computer use among decision-makers themselves, but also 
their assistants. As Table 3 shows, assistants were also 
reported to be frequent computer users, with a mean of 3.91 
corresponding most closely to "Mostly" on the response 
scale (use computer most of the time). The survey attempted 
to gauge the overall frequency of computer use in decision
making, and as indicated in Table 2, the mean was identical 
to that reported for overall computer use, 3.91.
Table 1

Using Computers in Decision Making Within Organization

Yes No
Using Computers______________________ n %_______ n %

Using Computers in Organization. 80 80.8 19 19.2
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Table 2

Use of Computer by Decision Makers in Decision-Making

Response n %

Not at all 0 0

Rarely 2 2.5

Sometimes 19 23 .8

Mostly 43 53.8

Always 16 20.0

Note. Mean = 3.91

Table 3

Assistants' Use of Computer in Decision Making

Response n %

Not at all 1 1.3

Rarely 1 1.3

Sometimes 21 26.3

Mostly 41 51.3

Always 16 20.0

Note. Mean 3.91
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Demographic information collected via the survey helps 

construct a more complete profile of the survey 

participants. The Bachelor's degree was the highest level 

of education attained by the majority of the participants 

(62%), with 23% having also attained an MA and 6% holding a 

Doctoral degree (see Table 4).

Table 4

Respondents' Education Level

Education level n %

Less than high school 0 0.0

High school or equivalent 3 3.0

Associate or equivalent 5 5.1

Bachelor or equivalent 62 62.6

Master or equivalent 23 23 .2

Doctorate 6 6.1

The following sections apply basic descriptive 

statistics to analyze the respondents' use of and attitudes 

toward DSS and are organized according to the study's eight 

major research questions.
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Findings Pertaining to DSS Use and Perceptions 

of Effectiveness 

Research Question 1: Extent of DSS Use

The study pinpointed the nature of the industries 

where DSS is used most frequently in the private sector in 

Saudi Arabia, as shown in Table 5: 25% of respondents 

identified manufacturing as their company's primary 

activity, with services and trading close behind at 20% and 

18% respectively. Banking, Information Technology, and 

Agriculture were the activities where DSS is least likely 

to be utilized, according to the survey. Fewer than 10% of 

the companies involved in each activity reported DSS use.

Table 5

Company's Activity

Rank of Activities n %
1 Manufacturing 25 25.3
2 Services 20 20.2
3 Trading 18 18.2
4 Contracting/Construction 14 14.1
5 Banking/Finance 9 9.1
6 Information Technology 8 8.1
7 Agriculture 5 5.1
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Table 6 shows that within companies, certain 
departments can be identified as more frequent users of 
DSS. Seventy nine percent of top management were found to 
utilize DSS according to the survey. Finance, accounting, 
and marketing/sales are specific divisions indicating 70- 
85% DSS utilization. Human resources,
Inventory/warehousing, and Manufacturing were shown to have 
over 50% utilization of DSS. Only 32% utilization was 
reported in research and development, a finding which will 
be discussed in Chapter 5.

Table 6

Departments Utilizing DSS in Organization

Yes No
Ranking n % n %

1 Finance 68 85.0 12 15.0
2 Accounting 65 81.3 15 18.8
3 Top Management 63 78.8 17 21.3
4 Marketing/Sales 56 70.0 24 30.0
5 Human Resources 47 58.8 33 41.3
6 Purchasing/Procurement 47 58.8 33 41.3
7 Inventory/Warehousing 41 51.3 39 48.8
8 Manufacturing/Production 26 32.5 54 67.5
9 Research & Development 26 32.5 54 67.5

Note. Ranking in order of frequency of use.
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Table 7 further breaks down DSS activity, indicating 

goal evaluation to be the most frequent specific 

application of DSS. Close behind, at 61%, was the 

application Explaining/predicting behavior. Additional 

applications help companies plan for the future with 

applications including Evaluating decision alternatives 

(56%) and Making decisions under conditions of risk (53%).

A less frequent but important activity (46%) is allocating 

scarce existing resources.

Table 7

Application Areas for Which DSS Software is Being Used

Yes No
Ranking of Application Area n % n %

1 Evaluating goals. 52 65.0 28 35.0
2 Explaining and 

predicting behavior. 49 61.3 31 38.8

3 Evaluating alternatives. 45 56.3 35 43 .8

4 Making decisions
under conditions of risk. 43 53.8 37 46.3

5 Allocating scarce 
resources to activities. 37 46.3 43 53 .8
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The survey suggested that all the companies were 

experienced users of DSS. The majority of respondents (45%) 

reported using DSS for 10 years or longer, with 21% at the 

opposite end of the spectrum of familiarity with DSS, 

having used it for 3 years or less (21%). Approximately 34% 

fell in the midrange of 4-9 years in their utilization of 

DSS tools (Table 8).

Table 8

Years of Using DSS

Years of using DSS n %

3 years or less 17 21.3

4-6 years 12 15.0

7-9 years 15 18.8

10 years or more 36 45.0

It is note worthy that Table 9 shows in that the
majority of all participants rated their experiences with 
DSS to be successful or very successful; approximately 83% 
placed themselves in the categories indicating this high 
degree of satisfaction. The following section will isolate 
factors that contribute to successful implementation and 
use of DSS by those surveyed.
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Table 9
Evaluating DSS Experience

Evaluation n %

Very unsuccessful 5 6.3
Unsuccessful 2 2.5
Neutral 7 8.8
Successful 45 56.3
Very successful 21 26.3

Mean = 3.94 

Research Question 2: Factors Enhancing DSS Implementation

and Use

Table 10 identifies contributing factors and 
demonstrates the significance of confidence in 
effectiveness; 75% of the respondents identified belief in 
the software as an important factor contributing to 
success. Another behavioral factor which received a high 
percentage is managerial commitment (51%). Several 
practical factors were also identified as important, 
including affordability and availability of DSS products. 
Affordability (the second-ranked factor on Table 10) was 
identified as a concern for 64% of respondents, and 
availability (a combination of the fifth- and sixth-ranked 
factors) was mentioned by a similar percentage of 
participants.
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Research Question 3: Obstacles to Effective DSS 

Implementation

In the Saudi private sector, several factors were 

indicated to have importance in presenting potential 

obstacles almost equal to those credited with success, and 

they show consistency with responses reported in Table 10. 

Table 11 shows these potential obstacles to be management's 

level of satisfaction with DSS (50%), the expense of 

purchasing systems (49%), and lack of research useful to 

the private sector in familiarizing itself with the systems 

(48%) .

Besides such factors identified by close to 50% of 

respondents, several additional factors are significant. 

They include lack of managerial awareness of computer 

systems, insufficient skilled labor, fear of new technology 

(factors reported by 40-45% of respondents); lack of vendor 

support and availability of software products in the Arabic 

language (both at approximately 38%) ,- and the complexity of 

available products (26%) . A concern identified by 23% was 

unsuitability of DSS tools to the Saudi business 

environment. It should also be noted that a potentially 

significant number (32%) noted general skepticism about 

DSS.
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Table 11
Factors that Hinder the Implementation and Use of DSS

Rank of Factors
Yes

n %
NO

n %

1 Top management's satisfaction 
with the intuitive decision process. 50 50.5 49 49.5

2 High cost of such systems. 49 49.5 50 50 . 5
3 Lack of research that introduces 

the DSS to private sector. 48 48.5 51 51. 5
4 Unawareness of DSS by top management. 44 44 .4 55 55 . 6
5 Lack of skilled labor. 42 42 .4 57 57 . 6
6 Fear of new technology. 40 40.4 59 59.6
7 Lack of vendors support. 38 38 . 4 61 61. 6
8 Lack of DSS products in Arabic. 38 38.4 61 61.6
9 Skepticism about DSS effectiveness. 32 32 . 3 67 67 . 7
10 Complexity of DSS products. 26 26 . 3 73 73 . 7
11 Unsuitability of the available 

DSS products to the Saudi 
business environment. 23 23 . 2 76 76 . 8
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Research Question 4: Perceptions of Information Quality

To calculate means for responses in Tables 13-16 (See 

pages 92-95), responses were placed on a five-point Likert 

scale whose numerical equivalents did not appear on the 

survey itself. S D =  1, D = 2, N = 3 ,  A = 4, SA = 5.

Response means of 4.28 to 4.4 were calculated for all four 

questions asking respondents to evaluate information 

quality, reported in Table 12. These questions asked about 

ease of retrieval, timeliness ("DSS provides users up-to- 

date information" and "DSS provides users information they 

need on time"), relevance, etc. This result indicates 

satisfaction levels falling between "Agree" and "Strongly 

Agree" in all four categories, with very similar means, 

4.28-4.4.

Research Question 5: Perception of Variety of Alternatives

Though slightly lower than those reported for question 

4, response means for respondents' view of the variety of 

decision alternatives made available by DSS were similarly 

positive, falling in a range between 4.19 and 4.28 (see 

Table 13). The item indicating DSS's ability to generate a 

greater quantity of possibilities showed a mean of 4.28, 

the item closest to "Strongly agree." This group of
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questions also reflected positive attitudes toward the 

accuracy of the alternatives and the ease of evaluating 

them (mean of 4.19).

Research Question 6: Perceptions of Time Involved in 

Decision Making

Table 14 indicates responses toward "Strongly Agree" 

in respondents' perceptions of the time-saving capability 

of DSS. The means (4.25 and above) indicate an assessment 

that DSS not only reduces time spent in decision-making 

(mean 4.4), but also speeds the process of analyzing 

decisions (mean 4.3). Respondents indicated, finally, that 

DSS thus frees time for decision-makers to spend in 

performing other tasks (mean 4.2) .

Research Question 7: Perceptions of Cognitive Effort 

Expended in Decision-making

Though responses, reported in Table 15, were still 

generally positive (falling closest to "Agree" on the 

Likert scale), respondents showed less enthusiasm for DSS 

as a cognitive tool than they displayed for other features. 

Agreement with DSS as requiring less effort was weaker 

(3.75 mean) than agreement with the proposition that DSS 

enables respondents to spend less time on the decision 

task. With a mean of 3.84, respondents also indicated a
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relatively weak Agreement with the principle that DSS 

improves users' overall cognitive ability as decision

makers .

Research Question 8: Perceptions of Overall Decision 

Quality

Table 16 demonstrates that the survey participants 

judge DSS to have a positive effect on the quality of 

decisions overall. The response mean for the specific 

question asking respondents to assess whether or not 

decisions are "better" was 4.25, indicating solid agreement 

that decisions are in fact better with DSS.

Two other questions broke down features of decision

making such as the accuracy of decisions reached regarding 

complex problems and the effectiveness of decisions. 

Respondents indicated agreement with both propositions, 

that DSS results in more accurate and more effective 

complex decisions than would be possible without assistance 

from DSS. As Table 16 shows, the survey resulted in means 

of 4.07 and 4.21 for these questions respectively.
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Table 12
The Effect of DSS Usage on Information Quality
Effects on Information Quality SD D N A SA Mean

DSS makes it easier for users to 
obtain the information they need. 1 1 2 44 51 4 .4
DSS provides users up-to-date information. 1 3 7 42 46 4 . 3
DSS provides users information 
they need on time. 0 2 6 42 49 4 . 39

DSS provides users more relevant info. 1 1 10 44 43 4 . 28
Note. SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, and
SA = Strongly agree
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Table 13
The Effect of DSS Usage on Alternatives
Effect on Alternatives SD D N A SA Mean

DSS gives users the ability to 
come up with more alternatives. 2 1 15 38 43 4.28
DSS provides more accurate alternatives. 1 5 10 41 42 4 .19
DSS enables users to evaluate 
more alternatives more easily. 1 2 12 46 38 4 .19
Note. SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, and
SA = Strongly agree
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Table 14
The Effect of DSS Usage on Time Decision Makers Spend to Reach the Decision

Effect on Time SD D N A SA Mean

Using DSS reduces the time decision 
makers spend to reach the decision. 1 1 6 38 53 4 .4
Using DSS gives users more 
time to perform other tasks. 1 3 7 47 41 4 .2
DSS increases the speed at 
which users analyze decisions. 0 1 5 48 45 4.3

Note. SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, and
SA = Strongly agree

VO4*



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Table 15
The Effect of DSS Usage on Mental Abilities Users Need During the Decision-Making 
process
Effect on Mental Abilites SD D N A SA Mean

Using DSS improves the mental abilities 
users need during the decision-making. 1 10 20 41 27 3 . 84
Making decisions with DSS requires 
less effort than with traditional 
decision-making methods. 2 14 20 34 29 3 . 75
Note. SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, and 
SA = Strongly agree
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Table 16
The Effect of DSS Usage on Overall Decision Quality
DSS SD D N A SA Mean

DSS enables users to make better decisions. 1 2 5 54 37 4 .25
DSS makes it easier to make more 
accurate decisions about complex 
problems than were previously possible. 1 3 15 49 31 4 . 07
DSS allows making more effective decision. 1 3 7 51 37 4 .21
Note. SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, and
SA = Strongly agree
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CHAPTER V 

DISCUSSION AND RECOMMENDATIONS 

Summary of Results 

In validating the survey instrument used in this 

study, academic experts on DSS were selected. The group 

included 10 professors of business and technology. The 

experts were adamant in warning the researcher that few 

studies on DSS had been undertaken before, and that, 

moreover, the researcher would find little published 

knowledge about DSS in the Saudi industry and even less 

utilization. The survey results as reported in Chapter 4, 

Research Question l, demonstrate that the reality of Saudi 

industry related to the use of DSS tools is much different 

from the perceptions held in academia.

Fewer than 3% of the respondents reported that their 

companies "rarely" use computers in decision-making, 

whereas over 73% reported using these tools "Mostly" or 

"Always," and another 23% reported its use as "Sometimes." 

Use of DSS is apparently not limited to the decision-makers 

themselves, because similar percentages of their assistants 

also employ DSS. Furthermore, among the companies utilizing 

DSS, there appears to be high levels of satisfaction with 

the systems. More than 82% of the respondents reported
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their efforts to use DSS as either Successful or Very- 

Successful, and the majority had been using DSS over a 

period of years, deemed necessary to give the benefits of 

the systems fair consideration. The respondents provided 

data necessary to determine the factors they believe to 

enhance DSS implementation and use (Research Question 2) 

and those presenting obstacles (Research Question 3).

The participants' assessment of DSS effectiveness, the 

focus of Research Questions 4 through 8, comprised several 

specific categories of benefits such as, information 

quality (with the components of timeliness, relevance, and 

ease of acquisition); variety of decision alternatives; 

timesaving; and cognitive efficiency (including improvement 

of cognitive technique). Mean responses in all the 

effectiveness categories exceeded 4, indicating strong 

agreement, with the exception of cognitive efficiency, 

which stands at means of 3.75 to 3.84 for the questions in 

that category still received a positive response. Research 

Question 8 ensured that decision outcomes were considered 

along with decision processes in gauging the respondents' 

perceptions of DSS effectiveness. The data suggests that 

Saudi decision makers do in fact believe that their
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decisions are better (more "accurate" and more "effective") 

with the use of DSS than without.

Limitations of The Study

In drawing conclusions and making recommendations 

regarding these findings, the following limitations must be 

considered.

1. Although the study takes into account the full 

range of activities in the Saudi private sector, it 

represents only large companies and the assessment of only 

one decision-maker from each large company surveyed.

Because primarily middle-managers were surveyed rather than 

CEO's, the participants, responding based on their 

decision-making tasks, might have lacked the broad 

perspective of company activity normally possessed by 

CEO's. It also could be argued, however, that the middle 

managers might have more practical working knowledge of 

computer programs used in the company than that of CEO's.

2. Upon the recommendation of the experts used in 

the validation process, the study did not specifically 

identify the software being utilized in the surveyed 

companies. Thus, no comparisons can be made with DSS 

currently utilized in the industrialized Western nations, 

and no verification can be made that the respondents were
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defining DSS the same way as defined in this study, which 

could be important in light of Chapter 2's discussion of 

the wide variation in DSS definitions.

Recommendations 

The research process revealed a significant gap 

between what is actually occurring in the Saudi private 

sector related to decision software and researchers' 

beliefs about the private sector. Although DSS is 

apparently being utilized successfully by the majority of 

the companies surveyed, which is contrary to the beliefs 

held by academics, it may be underutilized in specific 

industries and smaller companies not included on the Saudi 

Chambers' of Commerce list of the top 150. The survey shows 

that DSS is underutilized—used by less than 70%—in 

particular departments within companies. These departments 

include Human Resources (59%), Purchasing/Procurement 

(59%), inventory/Warehousing (51%), Manufacturing/ 

Production (33%), and Research and Development (33%). Thus 

it can be concluded that the positive benefits reported by 

the respondents' asked to assess DSS effectiveness are not 

being consistently pursued across company functions and 

types of company.
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There is also room for expanded DSS utilization in 

specific application areas such as Evaluating alternatives 

(currently occurring in 56% of the companies), Making risky 

decisions (54% utilization) , and Allocating scarce 

resources (46% utilization). Although goal-evaluation, 

explanation and prediction of behavior, and evaluation of 

alternatives are all at approximately 60-65% utilization, 

if the benefits of DSS are as promising as reported in the 

literature review and by this survey's participants, 100% 

utilization where DSS is relevant would be a worthwhile 

goal.
This study's Research Question 3 identified several 

possible obstacles that are impeding full adoption and 

utilization of DSS in the private sector. Because of 

academics' misunderstanding of Saudi businesses' ability to 

understand and successfully use DSS, little research on the 

subject is planned for the near future. Yet, close to 50% 

of the survey respondents said that inadequate research 

introducing the subject to the private sector is a major 

factor in hindering implementation and use. A somewhat 

smaller, but still significant number (33%) made this a 

consistent recommendation by indicating that research is a 

key factor in successful implementation. Lack of research
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would also contribute to the lack of new DSS products 

compatible with the language and business culture of Saudi 

Arabia, factors cited as hindrances by 38% and 23%, 

respectively. In addition, 32% called availability of a 

wide range of products a key factor enhancing 

implementation and use. Research is a necessary component 

of product development. Therefore, research like the 

present study is essential to demonstrate that future 

research is worthwhile and essential for continued private 

sector growth.

Several issues of managerial attitudes were indicated 

on the survey, which could also be alleviated by more and 

better research. One such issue is managerial awareness; 

managers must know about DSS benefits as reported in 

surveys such as this to be motivated to fully utilize them 

in their companies. Knowledge contributes to managerial 

commitment to the technology (cited by 51% as a key- 

enhancing factor) and belief in its effectiveness. Belief 

in effectiveness was chosen by 74% of the participants as a 

key-enhancing factor, making it the most mentioned of all 

the factors. With these issues in mind, the following 

recommendations are offered for specific types of continued 

research.
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Recommendations for Future Studies

1. The study should he repeated in order to further 

validate the survey in its current form.

2. Because the IT infrastructure of Saudi Arabia is 

still developing, the study should be repeated in the 

future to see if improved business infrastructure will 

improve the effectiveness of DSS and IT in general.

3 . A study should be conducted to survey separately 

each specific type of industry (IT, manufacturing, trade, 

agriculture, etc.) to confirm results and identify 

different needs and outcomes according to company type.

4. A study should be conducted to compare DSS 

implementation and effectiveness of DSS outcomes in these 

industries.

5. A similar study should be conducted to 

differentiate the experiences of medium-sized and small 

companies, which were excluded from the current study.

6. A study should be conducted to measure 

differences in perceptions of DSS issues among different 

levels of management.

7. A study should be conducted to compare companies 

in the Saudi private sector and similar companies in a 

fully industrialized nation.
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8. The actual impact of DSS on outcomes should be 

measured.
9. Research should be conducted to determine which 

management area is most impacted by DSS, to add to the 

information provided exclusively by middle-managers in the 

current study.
Conclusion

The survey results suggest that there already exists a 

high degree of enthusiasm for DSS in large Saudi Arabian 

companies. The study has also indicated specific aspects of 

decision-making about which the decision-makers feel DSS is 

a significant benefit, in terms of the decision outcome as 

well as the processes they are required to invest in making 

the decision. Many companies have been experiencing success 

with the systems in at least some areas of their endeavors 

by realizing that DSS systems are effective in terms of 

decision alternatives, information timeliness and quality, 

reduction of cognitive effort, and overall decision 

quality. The study demonstrated, however, that there is 

room for expansion into more of the departments within the 

companies, and that there is unexploited potential for a 

greater diversity of applications.
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The study has uncovered misunderstanding toward the 

business culture in Saudi Arabia, which contradicts the 

degree of interest and application that already exists in 

the private sector due to the perceived effectiveness of 

the systems. It is hoped that the academics who are DSS 

experts will capitalize on the recommendations for further 

research so that they can assist Saudi Arabia in fully 

capitalizing on the potentials of DSS in the real world.
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SURVEY REGARDING 

THE USE AND EFFECTIVENESS OF DSS IN SAUDI PRIVATE SECTOR 

Part I: Questions about your Organization's Implementation 
and Use of DSS 
Instructions & Definitions:

DSS refer to (Decision Support Systems). By this term we 
mean all software or computer aids that help decision 
makers arrive at good decisions. DSS help users process 
goals, alternative means of achieving goals, and 
relationships between goals and alternatives.

Because they cannot be said to assist decision makers in 
considering relationships and alternatives and drawing 
conclusions, please do not classify the following types of 
software as DSS as you answer the questions below: 
information retrieval software (offers specific pieces of 
factual information, similar to statistical almanacs and 
encyclopedias) and office practice software (assists with 
office procedures such as word processing, filing, and 
bookkeeping).

1. Does your organization use computers in decision 
making?

Q  Yes

□  No
If No, please skip to question number 6
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2. Which of the following departments in your
organization are utilizing DSS? (Select all that 
apply)

□ Top Management. a Research & Development.
a Finance/Investments. a Inventory/Warehousing.
a Manufacturing/Production. a Human Resources.
a Accounting. a Purchasing.
a Marketing/Sales. a Other (specify).

3. What are the application areas for which DSS software 
is being used in your organization? (Select all that 
apply)

□  Making decisions under conditions of risk.

G Allocating scarce resources for activities.

□  Explaining and predicting behavior.

G Evaluating alternatives.

□  Evaluating goals (comparing multiple goals to be 

achieved).

□  Other (specify)_________________________________
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4 . For how long has DSS been used in your organization?

Q  3 years or less. Q  4 - 6  years.
Q  7 - 9  years. Q  10 years or more.

5. How would you describe the results o£ your
organization's experience with DSS?
Q  Very unsuccessful.
Q  Unsuccessful.
Q  Neutral.
Q  Successful.
Q  Very successful.

6. Which of the following factors do you think enhance
the implementation and use of DSS in the Saudi 
private sector? (Select all that apply)

Q  The availability of advanced technology at a good
price.

Q  Top management's belief in DSS effectiveness.
Q  Top management's commitment to new technology.
□  The complexity of the business environment.
Q  Availability of research that introduces DSS to 

organizations.
Q  Companies' competency in implementing new 

technology.
Q  Availability of wide range of DSS products in the 

market.
Q  Other? (Please specify) _________________________
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7. Which of the following factors do you think hinder the 
implementation and use of DSS in the Saudi private 
sector? (Select all that apply)

Q  Top management's satisfaction with the intuitive 

decision process.

Q  High cost of such systems.

Q  Skepticism about DSS effectiveness.

Q  Fear of new technology.

Q  Lack of research that introduces the DSS to 

private sector.

Q  Unawareness of DSS by top management.

□  Complexity of DSS products.

Q  Lack of vendor support.

Q  Lack of skilled labor.

Q  Lack of DSS products in Arabic.

Q  Unsuitability of the available DSS products to 

the Saudi business environment.

Q  Other? (Please specify) _________________________
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Part II: Questions about DSS Effectiveness in your 

Organization

Please put a check mark in the square that represents your 
opinion for each of the following statements:

Strongly 
disagree

Disagree
Neutral
Agree

Strongly 
agree

8. DSS makes it easier for users to 
obtain the information they need.

9. DSS provides users up-to-date 
information.

10. DSS provides users the information 
that they need on time.

11. DSS provides users with more 
relevant information for decision 
making than available before.

12. DSS gives users the ability to come 
up with more alternatives than 
traditional decision-making 
methods.
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Strongly 
disagree

Disagree
Neutral
Agree

Strongly 
agree

13 . DSS provides users with more 
accurate alternatives than 
traditional decision-making 
methods.

14. DSS enables users to evaluate more 
alternatives more easily than with 
traditional decision-making 
methods.

15. Using DSS reduces the time decision 
makers spend to reach the decision.

16. Using DSS gives users more time to 
perform other tasks.

17. DSS increases the speed at which 
users analyze decisions.

18. DSS actually improves the mental 
abilities users need during the 
decision making process.
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Strongly 
disagree

Disagree
Neutral
Agree

Strongly 
agree

19. Making decisions with DSS requires 
less effort than with traditional 
decision-making methods.

20. DSS enables users to make better 
decisions.

21. DSS makes it easier to make more 
accurate decisions about complex 
problems than were previously 
possible.

22. Using DSS allows users to make 
decisions that are more effective.
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Part III: Questions about Demographic Characteristics

Please check the number of the category that best describes 
your choice.

23. What is the highest degree have you obtained?
Q  Less than High school.
Q  High school or equivalent.
Q  Associate or equivalent.
□  Bachelor or equivalent.
□  Master or equivalent.
Q  Doctorate.

24. Do you use a computer in decision-making?

Q  Not at all
□  Rarely
Q  Sometimes 
Q  Most of the times 
U  Always

25. Do your assistants use computers to help you in 
decision-making?

a Not at all
a Rarely
□ Sometimes
a Most of the times
a Always
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26. Company's Activity:
a Banking / Finance.
a Manufacturing.
a Trading.
a Contracting / Construction.
□ Agriculture.
a Services.
a Information Technology.
a Other:

Thank you very much
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.(jfl̂ JI ^UolII jl jill f&i fiaj ̂ IJatAaail jXa jp  AI i> ai :Vji
- A ;.jl ull a jlaxll ^Lai a  AaClc. £*iaja AalLil AJiaa f̂l ^ ja>  j C  <_aaj ^Uj-iA j *

? u lj lj in  jIajI AjLfr (^i ukJaJI ^Viiiaia f <411 a*i Jfc a (Ĵ LmD uiyjadll f  1.

□
v □

(6) <**J J>-B  ^  J*a3 "V" AaUV' ^  ^

? u l j )  j i n  j l ^ l  A jl if -  y i  t^a^£art ( ^ f t ll utaal Tall ^  '%1»a1 J 4  2 .

v □  
IjjL □

LlaJ □

(Je □

Laal J Q
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• jljiO Ai3 <̂ WI îVm«j Ja 3.
v □  

tjju □  
LuJ □ 
UU. □  
uij □

.(<jIaI (j* jaSl jljSil ô 4j) ? jljill fJau fĴ unl <̂1UH fLJti) 4.
.UUB SjIjVI □  

.JL£i-VI/yUB □

a >. ..i ~  ..n  q

cj» iuB/i jujMuB n

.jjLi«»ll / Cilfejjnj,«]l Q  
.jl jjVl/̂Jj*ijII Jjl Ja]1 <JajS Q 

.̂jjiSlI / CjIjjUuD Q  
 : □

J *  jjS  jLu il jS -u ) ?fSSL*ir> ^4 j l  j i l l  j  ^»l j j  f.lVu</i ̂ 511 w tflytll U  5.

»jLl -tl ,_U1a.~ Q
Q

. Jjlilll (iJJlJ Q  
,<laM̂fl ̂ jic J j)jaD £JjjJ Q

. Jjli.i«lU jiull Q
 :̂ J*> □

?j>jjp f£i fUai f J* y»J 1̂& i*uj|U Aim fS 6.
.J* jl olji-3 Q 

.Ol ji- ,9  -  7 □

.jj ji~i 6 _ 4 Q
.jSSi ji wjIjim io □
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( j i  j l j iD  f3ai fi v V in l A jj^ S  ^ iS  7 .

,L>L*j aL*Is Q

. la ja .  J }  A lili □

. j£tl* jjc . Q

.L * Ox A a a lj Q

J iB  Ab b U □

£ lttH  (^i j l j ifl f3ai fiiiUj  J a i i l  £ tl jJ  (j* If-ii Huai AjUH J«l J*B J<a <̂ i 8 .
.  (AjIbI j»* jjfl jUH Î )  ?A^Jja*aB AggjaB A & 1**IL

.S J jia *  jU d » lj < *jiL«B  AjiSiB j i j 3  Q

. j l  j iB  ^B J ^Jai Aj Ib Iij  UlaJ) a jlj^ J I  J 'lu ll Q

»w J  o LujuIU ULlB 3 jb ^ l ^IjiB Q

. JaaB Ajjj jia l Q

. j*alail ^Ualll j l jiB  jifrJ Ĵai ^j£ ^jB ill j b JI j Sjj Q

.Ajjiail CiluliB jjuiaj ^  CA£j«iB j j j  ^jjluB Q

.Jj«*B j l jiB (>C.J j ja j £L*I ji  j *  Aju J  j  aJjS-2 j i j *  Q

 □

< j^LkB  g l l i i l l  (ji j l  j i l l  f&i plai fiiiiaJj (jtJafi j> > j  l^ J i A la i AJUH J * l j j lB  J *  9 .

. (A jla J  j<» jiS l jL ii^ l jL u  )  ?A jJja*<Jl A jjijftB  ASLaalL 

. j l  j iB  iL x jl ajL c  A jiJ iiD  A ijJ a B j U L tll• jl.J ’VI ^U S l Q

,A *Jajfyl aJA J la  A ilS j ̂ - l i j j l  Q

. j l j iB  ^ B i^ ia j Aj Ib U i  a £B ,»Jc. Q

. t it ix B  A jiiiB  j *  >_ij b j B Q

.jj^LaJl ^Uaili j l jiB ^Bi ^Jai ^Jai ^ jB u j b J) J l  jlSiAVI Q

. j l j*B ^BJ (Uau UlaB Sjl^V' A3j *-» f i e  Q

_4 a la  J l*  i i u  Q

.Ab IxVI »1* J i*  c lt£ j J i  (ja JU B  fBiB j AjS fiB  Q

.AaJaû fl a j*  J m  £<* J*IjuB J &  jjjiliB  aliS^I jgiia j«B a j i i  Q  

.AjijaB AillU jljiB  j»C.J j»iaj ^*1 jj  a j i j  Q

Jl (j^LiB ^Ualll Ajaal J l jJ jfl ^3 a jijlaB  J«al jaB AaelLa Q

----------------------------: ^ > i  □
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j l  j i f l  fC J  f3ai A j lc l i  j±a A liw i

; ^ j t j  »jU fr  J £  ^L»i i. i.Ji«>ill J i l j  j j  A jlU fi A llJ y i ijc -  j *

•»

3
*>

*
j *>

<J&4j  C iL> jL l*D  J j - j  j l  j i l l  (J o j , ilJ a U  10.

• J i£

,O L» jlt.« J l ilu & i jjSjj ̂  j l  j i l l  (>£■ j  ^Jai Jc-L_u 11.

12. ^  A jjI la J l C jLejLtdJl J  j« ^ a il ^2 j l  j i l l  fC. J

1 ’.,1 i .11 O S jA

jjS I a £ Ic  C il j  C jL* jL u t j i c .  J j*« a a J l j l  j i l l  v»l 13,

.S lS A Jb

j l  j i l l  jla jiV  jiS I J jljJ  tjle. J j^ o a J l ^3 j l j i B  j»ftJ (fclaj Tftl .<114.

liU j ij* Aatc^L* J jS i J jljJ  ^ylc. [J j-  j !  jiH  ^ r t l Tfel «/l 15. 

. j l j i B  j l^ jV  i - u j i i l l  j j i a l u  1 j  J r . J j- ^ a J l j£ * J

jiS l j jc .  (j«  j l  j i l l  j l  jiB  f& J  (» l*j (»l iV iJ  jS * J  16.

j s i j j
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*>

3

*
4y

7* 7*

4 ^ j i l  CdjO (j/ijii'i J c  j l  jill fla i 1̂ iV i.i JcL-u 17.

. >. Ujlioll j l  j i l l  J j l l  j l  jill

.,_ jjii ^I^oj ^tjill j j SI v^dj j l  jiB v>1ol j l  jiH fl»j j Sj j  18.

.C iljl jill JiLkJ 4 J<r. £  j*a j l  jill ^laj 1̂ IVimI 19.

j l  jill jsua .ije- <u*lll Ol j j i»  4jom j l  jill «l̂ « Jc U J2 0 .

. jljiD  j l i j l  4jl<r.

jli jV  |» j^lll ^*4 jll JIL  j l  jil l  J  ^laj jjo ii-il 2 1 .

. o i j i j a

.O l j l j i l l  4JC-jj (jOad&J j l  jill {liaj .1 w~- 1 ^1 . j 2 2 .

(JaJ 4JJSJ Ol j l  jS  ,jl& J j -  J j  - j  j l  jiS  |>laj J  w~.,l 2 3 .

.a H« oil ‘*,N̂  >:-*ll

.4jlc-li jjSi C i l j l j i  jla j) (jo j l  jill ^  j l  jil l  ^laj (j£oa24.
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<Aj*oa CiLfci» Q
<~1 i. x Q
.Sjlaj □  

.CiVjli* □

,CjLfci» Q 
,CiL«̂!a-a Aajju Q

 :j>i □

f&j jL u I I j  j <i>l
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