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Abstract. The main purpose of conducting this research is to investigate empir‐
ically the role and importance of data warehouse (DW) in enhancing the effec‐
tiveness of decision-making. It is believed and assumed that meaningful and
significant information can be acquired from DW which provides valuable knowl‐
edge to support business process and decision-making. A mail questionnaire
survey was regarded as the appropriate method for gathering data. The question‐
naire was developed based on the findings from related literature and other related
research questionnaires. All the firms (277), which were listed on Amman Stock
Exchange (ASE), at the time of data collection, were selected. The researchers
arrived at scores of significant and remarkable results regarding DW and its role
in enhancing the process of decision-making. The survey’s findings showed that
the percentage of implementing DW in the Jordanian firms involved is 35 %. In
general, the respondents had a positive attitude towards the implementation of
DW.
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1 Introduction

Today’s organizations face a very hard time, largely as a result of competition, global‐
ization, automation and scarcity of resources. As the business environment is changing.
Companies rely more and more on changing technology. At the same time, those
companies are likewise evolving. In this changing environment, companies are much
more eager in getting immediate and accurate information to make better decisions.
Successfully supporting managerial decision-making has become critically dependent
upon the availability of integrated and high quality information organized and presented
to managers in a timely and easily understood manner [1].

Nowadays there is a need for more advanced and accurate systems. Today’s systems
are more likely to produce more accurate information than previous systems. Traditional
systems, indubitably, are more likely to produce less accurate data and information
which lead to bad and incorrect decisions. However, the situation will be different if the
firms implement data warehouse (DW) technology, which has emerged as a key source
and powerful tool for delivering and accessing information for decision-makers [1–4].
Since the 1990s [5], DWs have been an essential information technology (IT) strategy
component for large and medium-sized global organizations [5].
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Large organizations are facing significant challenges in maintaining an
integrated view of their business [6]. In an ever more complex and competitive
world, the complexity of the organizational context and the management task
involving decision-making and assessment of information has increased [7]. More‐
over, the changing business environment has an impact on the nature of decisions
and decision-making drivers [12]. Timely and informed decision-making is
becoming crucial for the long-term success of businesses [13]. [14] claims that
business decisions must be made with speed and accuracy if organizations are to
remain competitive. Decision-making in those environments involves large data
volumes and includes a wide variety of decision tasks [8]. In such environments it
is important to assure decision-makers of the quality of data they use [8, 13].

There is quasi-consent that DW provides more detailed and accurate information for
decision-makers to improve their decisions. DW systems are perceived to be important
tools in the modeling of that complexity. [10] claim that DW hastens the process of
retrieving information needed for decision-making. However, reports of high failure of
DW systems are common [5, 7, 9].

Despite the recognition of data warehousing as an important area of practice and
research, there is little empirical research [1] about implementation of DW in general
[1, 9, 11]. Considering the usefulness of DW there has been little research in Jordan on
DW, i.e. it has been comparatively less investigated in Jordan. Therefore, the main focus
of this study is on the advantages of DW as a provider of information to the process of
decision-making. It investigates mainly the relation between decision-making, the need
for information and the employment of DW in Jordanian firms. In addition, this study
investigates how top management of Jordanian firms perceives the effectiveness (useful‐
ness) of DW as a source of reliable and accurate information for decision-making.
Although many studies to DW have been published, they have been concerned with
technical issues. However, it has been understood recently that the information systems
(IS) failure is due to psychological, environmental, organizational issues etc. rather than
technological issues, hence individual differences must be addressed [15]. Overall, there
is a scarcity of empirical studies that examine the data warehousing success within an
integrative model [9].

2 The Study’s Aims

In this research paper, a field study of DW and its role in easing and enhancing the
process of strategic decision-making among top managers in Jordanian firms were
investigated. Therefore, the main aim of this study is to investigate the role, which is
played by DW, in decision-making. In realizing this aim, the researchers believe that
the following matters in particular deserve careful investigation largely due to their close
connection with the aim and its achievement:

1. To investigate the relationship between the implementation of DW by Jordanian
firms and the effectiveness of strategic decision-making (assuming that there is a
positive association between the implementation of DW and the degree of decision
performance).
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It has been ascertained that DW is superior to traditional database and improves the
process of decision-making. Therefore, one of the study’s aims is to investigate empir‐
ically whether or not the DW provides better and more accurate information. It is antici‐
pated in this study that the enhancement of decision-making’s process might drive
Jordanian firms to employ DW. Thus, another aim of this study is to identify the Jorda‐
nian firms’ reasons for implementing DW.

2. To identify the grounds of implementing DW by Jordanian firms.

A study of a large number of data warehousing practitioners and experts by [16]
showed that the implementation of DW was motivated more by internal pressures than
external. A majority of the respondents said that the need was information related. [17]
are of the opinion that improving access to information and delivering better and more
accurate information are motivations for using DW.

3 The Study’s Questions and Hypotheses

The hypotheses are formulated in the light of the study theoretical and conceptual
framework and partially based on related previous studies. It is assumed that the outputs
of DW, such as data and information, have more positive effect on the process of deci‐
sion-making by comparison with traditional database systems. This assumption leads
the researchers to question whether there is a direct positive relationship between
improving the process of decision-making and the implementation of DW? In other
words, does the DW provide relevant, reliable and sufficient information for decision-
makers to take and achieve sound and effective decisions? This question leads to
Hypothesis 1.

Hypothesis 1: There is a strong association between employing DW in Jordanian firms
and improving the process of decision-making (soundness and effectiveness of deci‐
sions).

In addition to the principal objective of this study, the researchers attempt to achieve
multiple aims through this study, including the grounds, which drove Jordanian firms,
of implementing DW. This aim led to question what the Jordanian firms’ grounds of
implementing DW are. This question, in turn, led the researchers to formulate Hypoth‐
esis 2.

Hypothesis 2: The dearth of reliable information for taking decisions, the highly
competitive environment, the need for more accurate, reliable, relevant and timely
information, the changes in manufacturing technology, techniques and processes, the
unreliability of existing systems of decision support and inability of the existing systems
of decision support to provide reliable, useful and relevant information to the process
of decision-making are the major grounds of implementing DW in Jordanian firms.
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4 The Importance of the Study

This study was applied in Jordan, which is one of the developing countries in the Middle
East. As Jordan’s firms are not in isolation from the rest of the world, they are also
influenced by the current competitive environment. The implementation of advanced
and recent innovations, such as DW, is essential for the firms in developing economies,
such as Jordan. Therefore, investigating their implementation in Jordanian firms is well
worth considering. However, a few empirical studies, which had been identified on
Jordanian firms, prompted the researchers to examine whether this innovation has been
successfully implemented in Jordan. Because of the need for further investigation on
this topic, considering its importance and the shortage of the empirical research, the
researchers have every reason to investigate this issue which has not been given the
proper attention in Jordanian environment. Despite the exaltation and adulation of DW,
There is a need for evidences that the implementation of DW improves the quality and
accessibility to information. Therefore, this study aims to practically investigate whether
or not the implementation of DW improves the quality and accessibility to information
and enhances the process of decision-making. [18] drew attention to the role and impor‐
tance of information accessibility. The authors claim that the information accessibility
is a precursor of information quality-it has a significant impact on the information’s
usage, and consequently is an indicator of the DW’s success in storing and processing
information.

In addition to information’s quality, previous literature and studies on DW have
emphasized the importance of accessing information. The accessibility to information
and their quality are crucial to the success of their use. It has been claimed that the use/
implementation of DW improves the quality and accessibility to information, and conse‐
quently leads to sound decisions. In other words, it leads to more fact-based decisions.
DW has, according to DW literature, the ability to store a vast amount of data in a usable
and appropriate form for the decision-makers’ needs and uses. Although a wide range
of primary and secondary sources has emphasized the importance and role of informa‐
tion quality and accessibility in enhancing the process of decision-making, little empir‐
ical research has been conducted so far. Such claims need to be tested empirically. It is
essential, therefore, that the researchers investigate whether or not DW provides easy
access to data and information, frequent, accessible and timely reports and more accu‐
rate, useful, reliable, complete and relevant information to decision-makers.

Based on extensive literature review, the researcher has identified that firms are often
unsuccessful due to a lack of appropriate information or more precisely their inability
to get the right information to the right person at the right time. The availability of
apposite information to decision-making helps managers in taking reliable decisions,
which improve the firm’s performance. For this reason, this study is one of the few
empirical studies (e.g. [4]), which attempts to examine the effect of DW on decision
effectiveness. In addition, previous research has not empirically tested its effectiveness
in DSSs contexts in Jordanian firms “to the researchers’ knowledge”.

Additionally, the researchers have not found and are completely unaware of any
empirical studies regarding the implementation of DW in Jordan. Therefore, it is hoped
that the findings of this study give the readers and those who are interested in these issues

24 M. Alsqour and M.L. Owoc



practical insights into DW’s field in Jordan. To some extent, it is one of the academic
contributions. It contributes to our understanding of the DW in general and in Jordan in
particular, and may form a basis and motivation for future research in the important
fields. It is also believed that the final outcome of this paper adds up to the improvement
and development in DSS, such as DW, by helping their users and developers to be more
aware of the data and information’s quality.

5 Research Methodology

The study is passed in different phases. In the initial phases of the study, renowned
journals, publications, conferences proceedings and books were reviewed. In addition
to these sources, the findings of numerous empirical studies were researched and
analyzed. Based on the literature review the study’ hypotheses were formulated. As the
researchers previously pointed out, the sample of the study comprises all the 277 firms,
which are listed on ASE at the time of the data collection. Thus, a questionnaire was
found to be the best instrument for collecting the data in this study. During the next
phases, therefore, a survey questionnaire was conducted with the top managers of Jorda‐
nian firms. The questionnaire, which is used in this study, is based on previous studies
and the researchers’ assessments and discretion and adapted to suit the objectives and
requirements of the study. The primary objective of the questionnaire is to amass appro‐
priate data and responses from the potential respondents for testing the significance of
hypotheses.

In order to answer the study’s questions, fulfill its aims and find out whether or not
there is a positive relationship between independent and dependent variables, the study’s
hypotheses were statistically tested. The data, which were collected, is very quantitative
in nature.

Therefore, in the final phases of the study, the data were statistically analyzed by
employing Statistical Package for the Social Sciences (SPSS) in order that proper
descriptive and inferential statistics to analyze the results and draw conclusions can be
reached, including means, frequencies, standard deviation, t-test, f-test and chi-square.

6 Literature Review

The concept of data warehousing has evolved out of the need for easy access to a struc‐
tured store of quality data that can be used for decision-making [19, p. 5]. Organizations
have vast amounts of data but have found it increasingly difficult to access it and make
use of it. This is because it is in many different formats, exists on many different plat‐
forms, and resides in many different file and database structures, and, as a result, organ‐
izations have had to write and maintain perhaps hundreds of programs that are used to
extract, prepare, and consolidate data for use by many different applications for analysis
and reporting [19, p. 5].

As an attempt to solve the problem, DWs were introduced. DWs have become the
focal point for decision support in organizations today [20] and emerged as a key plat‐
form for the integrated management of decision support data in organizations [3].
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[19, p. 5] claim that the data warehousing offers a better approach. Data warehousing
implements the process to access heterogeneous data sources; clean, filter, and transform
the data; and store the data in a structure that is easy to access, understand, and use. The
data is then used for query, reporting, and data analysis [19, p. 5]. [21] also claim that
the data warehousing has emerged as an effective mechanism for converting data into
useful information.

DW systems offer efficient access to integrated and historical data from heterogeneous
sources to support managers in their planning and decision-making [22]. [23] also claim
that data warehousing provides an infrastructure that enables businesses to extract, cleanse,
and store vast amounts of data. According to [19, p. 1], businesses of all sizes and in
different industries, as well as government agencies can realize significant benefits by
implementing a DW. Most medium to large organizations, according to [24], operate DWs.

It has been claimed that the main DW’s role is to support decision-making. However,
the role of DWs has been broadened. [25] state that DW provides information from
external data sources for decision-making. DW has the potential to create radical
changes to existing business processes and is often viewed within the context of business
process reengineering [11]. Accordingly, [26] claims that DW gives business’ users the
ability to analyze data. [27] also claim that DWs enable organizations to exploit decision-
making.

According to [28], DWs provide the basis for management reports and decision
support. They added that the purpose of DWs is to take that vast amount of data from
many internal and external sources and present them in meaningful formats for making
better decisions. In support of the above mentioned claims participants to a study by [3]
agreed that the Return on Investment (ROI) for the DW was well justified through
considerable gains in productivity and enhanced quality of customer service. Moreover,
in an independent detailed study of 62 organizations worldwide [34], the major findings
of International Data Corporation (IDC) based upon 62 case studies of organizations
that have successful DWs in use are an average three-year ROI of 401 % was realized
by organizations building DWs. Although this study is primarily focused on quantitative
information, there are several qualitative benefits [34], such as providing standardized,
clean and value-added data to create information from disparate sources. In addition,
the DW makes the data available across corporate organizations and provides the needed
information quickly.

The DW is developed in order to support the integration of external data sources [29]
for the purpose of advanced data analysis. [40, p. 35] argues that a DW produces tangible
impacts to the quality of day-to-day business transactions. Previous research on DW has
produced some encouraging findings about its benefits and indicated that a DW can offer
several benefits to an organization [11], such as enabling effective decision support;
ensuring data integrity, accuracy, security, and availability; easing the setting and
enforcing of standards, facilitating data sharing, and improving customer service [35].
[30] presented time savings for data suppliers and for users, more and better information,
better decisions, improvement of business processes, and support for the accomplish‐
ment of strategic business objectives as benefits from data warehousing. Furthermore,
[2], who examined data warehousing at the Housing and Development Board (HDB) in
Singapore, found that the main benefits of the DW, which were developed by HDB, are
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enabling the users to have access to consistent and reliable data in a timely fashion which
facilitated forecasting and planning efforts and improved decision-making. In addition,
a study by [31] revealed that DW appears to be used more to improve the flow of infor‐
mation in an organization than to change the way the organization does business. The
authors found that more and better data is the greatest realized benefit from DW. More‐
over, a study by [32] identified time savings, new and better information, and improved
decision-making as benefits of DW.

[33] conducted an explanatory case study at a financial services organization to
investigate how DW provides decision support to individual decision-makers. The
results showed that the organizations successfully automated the retrieval and input of
data for front-end users. [40, pp. 33–34], who interviewed people from seven companies,
found that the benefits of implementing DW were improving asset management,
reducing customer support costs, auditing billing practices, terminating unprofitable
product, reducing staff requirements and running the business. [28], who described the
DW implementation at Blue Cross and Blue Shield of North Carolina (BCBSNC), claim
that the DW had resulted in many organizational benefits, including better data analysis
and time savings for users. [34], who looked at the DW of Egypt’s Cabinet Information
and Decision Support Center, found that the DW provides a lot of benefits to the users,
including ease of access to the information, fast and more consistent reports, support the
decision-makers and integrating the data from various sources.

Additionally, [4], who conducted a laboratory experiment in 2006, found that the
implementation and use of DW improves the DSS users’ decision performance, by
which he means improving the quality of the DSS by adding a DW can improve
information availability and quality and enhance DSS users’ decision performance.
In conclusion, the study showed that DW can have a positive impact on decision-
making. [35], who described an example of implementing DW in medical institu‐
tions, found that the DWs provide the users access to important information. [36], who
conducted a survey to find out how DW assists decision-making process in health‐
care, found that the DW provides better accessibility to data, integrated disparate data
sources and improved decision-making. [37] found that all companies, which are
studied, recognized some benefits such as cost reduction, reach-out to other markets,
increase in sales, time saving in amount and preparation of reports and more effec‐
tive decision-making based on the obtained information. [38], who conducted two
case studies on American Airlines and Hallmark Cards, found the easy to use, speedy
information retrieval, more information, better quality information, improved produc‐
tivity, and better decisions as benefits of DW. [39], who examined the implementa‐
tion of DW in public security, found that the DW is very important in improving the
comprehensive ability of leadership and decision-making. In addition, it quickly and
efficiently integrates heterogeneous data sources.

Previous literature on DW, such as [22, 31], claims that the DW does not create value
by itself; the value comes from the use of the data in the DW. [22] claim that improved
decision-making results from the better information available in the DW. By making
the right information available at the right time to the right decision-makers in the right
manner, DWs empower the users with the ability to make the right decisions [40].
[31] also claim that this use can result in numerous benefits, including more and better
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information, improved user ability to produce information and reduced effort by devel‐
opers to produce information. [41] also maintain that DWs have tremendous potential
to present information. The greatest potential benefits of the DW occur when it is used
to redesign business processes and to support strategic business objectives [30]. [42]
also identified many different measures of success; these include benefits such as data
accuracy, useful information, accurate information, ease of use, user satisfaction, time
to make decision and increased revenue. However, [43] claims that despite clear
evidences that many DW projects have resulted in interesting business benefits, there
are also many examples of cost and schedule overruns and dissatisfaction regarding the
results from these projects. [44] argue that DW is one of the key developments in the IS
field and has plentiful benefits. In addition, [45] indicates that the introduction of a new
IS into an organization should deliver multiple benefits.

Since the early 1990s, DWs have become the technology of choice for building data
management infrastructures [5] and been investigated and implemented around the
world in many areas and by many researchers, authors, and scholars [46]. According to
[47, p. 13], the early successful implementation of DW dates back to mid-1980s at ABN
AMRO Bank (Netherlands). The author claims that the end-user’s needs were the key
feature behind the implementation. As a result, those requirements were modeled rather
broadly, and all available data was stored in the DW. In fact, in the first few years of
general use, its usage had grown at an annual rate of 50 %, and by 1995 the DW had
supported some 3,000 end-users. [47, p. 17] also mentioned that a study of 62 DW
projects, which was conducted in 1996, showed an average return on investment (ROI)
of 321 % for these enterprise-wide implementation in an average payback period of 2.73
years.

In addition, [48], who investigated whether lodging companies are involved with DW
technology through a sample of twelve large lodging corporations, found that the most of
hotel corporations in the study were using their DWs to support market analysis. However,
[13], who conducted a survey on a large Australian public organization, found that 60 %
of the users were with limited or no usage (or were anticipating the use in the future) of the
DW. The data also helped the users to make informed decisions and the data, which was
retrieved from the DW, was also presented to the senior management and other strategi‐
cally oriented sections in the form of reports i.e. annual and quarterly reports.

Similarly, [11], who surveyed DW’s managers and data suppliers from 111 organi‐
zations in different regions of the United States (US), also found that all companies had
operational DW and nearly all of them considered that their initiative is successful. In
other words, 26 % of the respondents considered it runaway success. Another survey by
Forrester showed that 878 IT decision-makers in the US enterprises were somewhat
satisfied with the accessibility and quality of customer information; 82 % of these
respondents are satisfied or very satisfied [49]. [27] also found that about 55 % of 196
respondents firms (107) in two major states in the US had already adopted and used
DWs. Similarly, [23, pp. 192–196) found that 60 % of the respondents consider the
functionality of their DW below expectations. 40 % of the dissatisfied group was actually
still using it. This means that 80 % of the respondents were still using their internal DW,
which is a good indication of the overall degree of satisfaction.
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In addition to those studies, [50], who reported the results of a survey which was
conducted at The Data Warehousing Institute (TDWI) World Conference in New
Orleans 2003, found that 45 % of the respondents had been already in production with
their current DW or implementing a second or third release. In Taiwan, [51], who
conducted a survey on Taiwanese banks, found that 53.33 % of 30 respondent banks had
DW functions or capabilities, 31.25 % (5) out of 16 respondent banks had already
implemented the DW and 68.75 % (11) were still in the process of development to
implement DW. 85.71 % (12) of 14 banks which had not implemented the DW were
evaluating the possibility and/or potential of adopting DW. Another study in Asian
countries was conducted by [52]. [52], who surveyed 115 users of DW in four Korean
financial companies, also found that the participated companies had been using their
data warehousing systems for approximately two years. In addition, the findings also
showed that all the respondents were end-users of DWs in their companies, using the
systems mainly for financial analyses. The majority of data warehousing users (approx‐
imately 70–75 %) use the DWs regularly, i.e. every day.

The 2007’s IBM Data Warehousing Satisfaction Survey showed that 56 % of those
questioned were very successful with their DW (200 end-user enterprises were partici‐
pated), however, 43 % of the respondents acknowledged the need for improvement, as
there are still a number of business and technical challenges confronting the enterprises
which make use of DWs according to the survey [53]. The success of DW’s implemen‐
tation, according to [53], is growing as 56 % of the respondents were very successful
and satisfied. [54], who conducted a survey on 84 users of DW, found that the majority
of respondents (73 %) in the surveyed firm were successful in obtaining and accessing
the needed data and information from the DW, only two respondents indicated that they
were not at all successful, while 56 % indicated somewhat successful and 13 % indicated
very successful. In addition to these results, 67 % and 33 % of the respondents rated the
importance of the obtained information in performing their job better as vital and some‐
what important respectively.

Numerous studies have also shown successful implementation of DW. For example,
[55] used a case study and conducted a series of interviews at Continental Airlines. The
results showed that the organization has realized an enviable level of DW maturity and
significant cumulative benefits. [56], who surveyed 244 members of TDWI, found that
51.2 % of the respondents had at least one DW application and 30.3 % were still in
development stage. 17.2 % were still in planning stage and 1.2 % of respondents had no
any efforts made in their organizations to implement the DW. This result showed that
more than 80 % of respondents had implemented DW.

According to [9], there is a scarcity of empirical studies that examine the DW success.
In the study population, i.e. Jordan, there is not a shred of empirical evidence that the
DW has been investigated or showed the degree of DW implementation, to the best of
the researchers’ knowledge. However, the literature review was limited to materials
which have been published in English language only–evidence in languages other than
English could be possible. Therefore, this paper investigates the extent to which Jorda‐
nian firms implemented DW and the reasons for implementing DW. It is aimed at
providing empirical evidence, thereby extending the body of research regarding the
implementation of DSSs in general and DW in particular.
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7 Findings and Discussion

As mentioned earlier, the study’s sample consists of the Jordanian firms’ top manage‐
ment. [57, p. 142] claim that although the large populations are referred to as ideal
populations, sampling every person in these populations is not realistic or doable. They
believe that time, money, and other restrictions make it impossible for the average survey
researcher to reach all members of an ideal population. Therefore, the researchers have
to forgo these grand expectations and select a smaller or realistic population. This argu‐
ment forms the basis for this study’s population, therefore, the study’s population, which
is selected, is only the Jordanian firms that are listed on ASE.

It is believed that this category is more likely to use the outputs of DW for strategic
decision-making, i.e. the data, which is obtained from these respondents, fulfill the
purpose of this study. Therefore, the potential respondents were solicited for their opin‐
ions. The covering letter was addressed to the top management of each firm. The ques‐
tionnaire, along with a self-addressed stamped envelope (SASE) and a covering letter
were posted to the potential respondents. The potential respondents were requested to
return the completed questionnaires in the enclosed SASE.

As the main aim of this study is to investigate the role of DW in strategic decision-
making, the choice of the target population (Jordanian firms which are listed on ASE)
and potential respondents (top management) is made on the basis that those firms have
sufficient resources to implement such expensive and time-consuming systems and the
respondents have sufficient knowledge about their firms and take the strategic decisions.
In other words, they are the main consumers of the DW reports. In addition, the compa‐
nies’ Guide by ASE is the only listing that specifically covers all sectors and industries
in Jordan. This directory lists the names, titles, and the general information about the
listed companies. Top management of Jordanian firms, which are listed on ASE, consti‐
tutes the population of this study. A total of 277 questionnaires were sent out by post
along with a covering letter. The potential respondents were assured that all data, which
would be provided by them, would be treated by complete confidentiality.

The results of the study’s sample analysis are shown in the figure below (Fig. 1). In
this figure, the sample results are broken down by responses. As can be seen from these
results, 140 completed questionnaires were returned to the researcher’s address with a
response rate of 50.5 %. According to these figures, usable questionnaires accounts for
43.3 % of the total sample. 20 of the questionnaires were discarded as unreliable, i.e.
there were many essential questions missing from the questionnaires.

To sum up, all the firms (277), which were listed on ASE at the time of data collection,
were selected. 140 filled questionnaires were returned generating 50.5 %. This response
rate somehow on average comparison to many similar studies such as [58, 59]. [58],
who studied 350 Jordanian companies, had a response rate of 30 %. [59], who used a
self-administered questionnaire and targeted similar population in Jordan, had a
response rate less than 50 %.

The reliability, internal consistency and validity of the Likert scale questions are
assessed by using Cronbach’s alpha. Figure 2 shows Cronbach’s alpha for the two
Likert-scale questions. In addition, the table demonstrates the mean, SD, sum of item
variances (V) and standard error (SE) for the rating scale questions. It was found that
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Cronbach’s alpha is the most popular method for assessing the reliability of scales. It
has been used by many researchers, including [60–71]. Cronbach’s alpha determines
the internal consistency of the items in a survey instrument (questionnaire) to assess its
reliability [72–74].

Fig. 2. The analysis of the study’s sample (Source: the figures are based on the responses to
question 11 and question 12 (Appendix A)).

The types of the firms involved in this survey are illustrated by a bar chart (Fig. 3).
In this bar chart, the survey results are broken down by industry group.

As can be seen from these results, the financial services industry is the highest among
the others (14.2 %). According to these figures, the insurance industry accounts for
11.7 % of the industry groups. The survey’s figures also show that 9.2 % of the firms are
within the banking industry, considerably higher than the 0.8 % of firms within the glass
and ceramic, textile, leather and clothing and utilities and energy industries and 2.5 %

Number, 
Usable 
responses, 120

Number,
Unusable 

responses, 20

Number, Non-
response, 137

Number, Total
number of 
responses, 277

Percentage %,
Usable responses, 
43.3

Percentage %, 
Unusable 
responses, 7.2

Percentage %, 
Non-response, 
49.5

Percentage %, 
Total number 
of responses, 
100

  
Percent …

Fig. 1. The analysis of the study’s sample (Source: the figures are based on the responses to the
survey).
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within the pharmaceutical and medical, electric and educational services industries.
From the data in the above bar chart, it is apparent that almost 9 industries are in the
range of 3 to 10 %.

For the purpose of this study, there are only two groups regarding the implementation
of DW: first, the firms that have fully implemented DW and used it as a part of daily
practices; and, second, the firms that have not implemented DW.

The pie chart (Fig. 4) illustrates how many firms implemented DW. As can be seen
from these results, the number and percentage of the firms, which have not implemented
DW, are far more than those which implement.

According to this bar chart, only approximately a third (42) of Jordanian firms
involved has implemented DW. In other words, 35 % of the firms involved have imple‐
mented DW. The firms, which have not implemented DW, make up about 65 % of the
120 firms involved in the survey. The results of the study revealed that the rate of imple‐
menting DW in Jordanian firms is very low and less than other countries. For example,
[27] found that about 55 % of 196 respondents firms (107) in two major states in the
continental US had already adopted and used DWs. [56], who surveyed 244 members
of TDWI, found that 51.2 % of the respondents had at least one DW application.
However, the results of this study are similar to some previous studies’ results. For
example, [51], who conducted a survey on 16 Taiwanese banks, found the rate of imple‐
menting DW among those banks is 31.25 %.

Fig. 3. The industry groups of the firms involved (Source: the chart is based on figures from
question 6 (Appendix A)).
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The 42 respondents, who their firms implemented DW, were solicited for their opin‐
ions regarding the reasons behind the plan (decision) to implement a DW. The likely
and expected reasons, which were measured on a five-point scale ranging from 1 (unim‐
portant) to 5 (extremely important), are shown in Table 1. The table shows the mean
and standard deviation (SD) for all the select reasons.

Table 1. The Reasons for Implementing DW (Source: the figures are based on the responses to
question 11 Appendix A

The reasons for implementing DW No. Min. Max. Mean SD

There is a dearth of reliable information for taking deci‐
sions

42 2 5 4.07 0.97

The highly competitive environment created the need to
replace the existing systems of decision support

42 1 4 2.59 1.11

The need for more accurate, reliable, relevant and timely
information

42 3 5 4.28 0.81

Changes in manufacturing technology, techniques and
processes created the need to replace the existing
systems of decision support

42 1 5 2.47 1.19

The existing systems of decision support have not been
reliable

42 2 5 4.09 1.01

The existing systems of decision support have not provided
reliable, useful and relevant information to the process
of decision-making

42 2 5 4.24 0.93

Yes
Number 42

Percentage 35%
No

Number 78
Percentage 65%

Fig. 4. The percentage of implementing DW among the firms involved (Source: the figures are
based on the responses to question 10 (Appendix A)).
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As can be seen from these results, the need for more accurate, reliable, relevant and
timely information (mean = 4.28) were the most important reason to implement DW.
According to these figures, the existing systems of decision support have not provided
reliable, useful and relevant information to the process of decision-making
(mean = 4.24) were the next second important reason to implement DW. Other important
reasons include the existing systems of decision support have not been reliable
(mean = 4.09) and there is a dearth of reliable information for taking decisions
(mean = 4.07). From the data in the table, it is apparent that the highly competitive
environment created the need to replace the existing systems of decision support and
changes in manufacturing technology, techniques and processes created the need to
replace the existing systems of decision support mean = 2.59 and 2.47 respectively were
the least important reasons to implement DW.

The researchers believe that some of the keys to measure success are satisfaction
and approval. This is why it is essential that DW (if it is to be a success) must satisfy
the needs (requirements) of its users. Similarly, the users need to be satisfied of the need
for DW. To measure the success of implementing DW, the respondents, who their firms
implemented DW (42 respondents), were solicited for their opinions regarding the
derived satisfactions from implementing DW. A seven-point scale from 1 (strongly
disagree) to 7 (strongly agree) was used to measure these responses. Table 2 shows that
the great majority of respondents, since the least mean is 5.43, are very satisfied with
the derived benefits of implementing DW. As can be seen from these results, most of
the respondents believe that DW is useful in making better business decisions
(mean = 6.69).

Table 2. The degree of satisfaction from implementing DW (Source: the figures are based on
the responses to question 12 Appendix A

Satisfaction and approval of implementing DW No. Min. Max. Mean SD

The information in your firm’s DW is sufficient for taking sound
decisions

42 4 7 6.14 0.89

You are content with the benefits of your firm’s DW 42 4 7 6.26 0.85

The DW’s information meets the requirements of your task 42 5 7 6.17 0.86

DW is a reliable source of information 42 4 7 6.21 0.95

DW’s information is beneficial to different areas of decisions 42 4 7 6.19 0.83

DW’s information is used in different areas of decisions 42 5 7 6.14 0.81

The DW offers user-friendly query capability to decision-makers 42 3 7 5.83 1.10

DW is a reliable information system 42 4 7 6.02 1.04

DW is a user-friendly information system 42 3 7 5.43 1.32

DW is useful in making better business decisions 42 5 7 6.69 0.66

DW is useful for decision maker’s task 42 5 7 6.62 0.62

DW can output information much more quickly 42 5 7 6.33 0.72

The benefits of implementing DW exceed its cost 42 4 7 6.14 0.89

As can be seen from these results, the need for more accurate, reliable, relevant and
Moreover, the figures show clearly that the involved respondents were very satisfied on
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the grounds that DW is useful for decision maker’s task (mean = 6.62), DW can output
information much more quickly (mean = 6.33) and if the users content with the benefits
of their firm’s DW (mean = 6.26). Other high responses include DW’s information met
the requirements of the respondents’ task (mean = 6.17), DW’s information is beneficial
to different areas of decisions (mean = 6.19), DW is a reliable source of information
(mean = 6.21), the benefits of implementing DW exceed its cost (mean = 6.14) and the
DW’s information is sufficient for taking sound decisions (mean = 6.14). According to
these figures, DW is a user-friendly information system (mean = 5.43) and The DW
offers user-friendly query capability to decision-makers (mean = 5.83) were the least
responses.

Based on these figures, it can be concluded that the implementation of DW (in
Jordanian firms) is very useful and have a great positive effect on the process of decision-
making. These results are similar to some previous studies’ results on DW, for example,
[11, 13].

8 Conclusion

The evidences, which are obtained by analyzing the data from the questionnaires, reveal
exceptionally remarkable facts, first of all and to some extent, the percentage of imple‐
menting DW is high (35 %) by comparison with other countries. One consequence of
implementing DW was the great role of DW’s information in enhancing and facilitating
the process of decision-making. The results showed that the Jordanian firms benefited
greatly from implementing DW. The results also revealed that the DW is a fruitful source
of information. Moreover, the implementation of DW proved to be a success through
helping decision-makers in taking fact-based decisions. Furthermore, the DW was
lauded by the users for the successful use of its information as a basis for decision-
making.

This study has humbly contributed to the field of scientific research in general and
the field of decision support systems (DSS) in particular in many ways, first of all, the
studies on the implementation of DW were nearly all in developed countries. This study
was applied in Jordan, which is one of the developing countries in the Middle East.
Therefore, the results of this study made a humble contribution to the existing knowledge
in the field of implementing DW worldwide in general and in Jordan in particular.
Second, there is a need for evidences that the DW improves the quality and accessibility
to information. Therefore, this study practically investigated whether or not the imple‐
mentation of DW improves the quality and accessibility to information and facilitates
the decision-makers’ tasks. Lastly, based on extensive literature review, the researchers
have identified that firms are often unsuccessful due to a lack of appropriate information.
For this reason, this study is one of the few empirical studies which have attempted to
examine the effect of DW on decision effectiveness. In addition, previous research has
not empirically tested its effectiveness in DSS contexts in Jordanian firms “to the
researchers’ knowledge”.

Despite the usefulness and positive contributions of the study’s results, these results
should be treated and interpreted with caution. In fact, the study’s sample included only
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the Jordanian firms which are listed on ASE. As a consequence, this might severely
restrict the generalization of the results. It is believed that the results of this study might
have been dissimilar, if all Jordanian firms have been surveyed. Therefore, prospective
researchers are recommended to broaden the scope of their investigation to include all
Jordanian firms.

Appendix A

 Part 1: The personal details and demographics of respondents   
1. Please give your name, title and Email: ………………………………………………
……………………………………………………………………………………………..
Note: This question is optional  
2. Please indicate which sex you are.  
A. Male  
B. Female  
3. Which age bracket are you?  
A. Less than 40  
B. 40 to 45
C. 46 to 50
D. 51 to 55 
E. 56 to 60 
F. More than 60 
4. Please indicate what level of education you achieved. 
A. General certificate of secondary education 
B. A graduate degree (bachelor’s)
C. A postgraduate degree (master’s)
D. A PhD degree (doctorate)  
5. Please indicate your years of experience at the senior management level.  
A. Less than 3 years 
B. 3-6 years 
C. 7-10 years 
D. 11-14 years 
E. More than 14 years 
Part 2: The company’s details 
6. Your company belongs to which of the following 22 industrial groups. Please tick the 

appropriate group.  
1. Banks  
2. Chemical industries 
3. Commercial services 
4. Educational services 
5. Electric industries 
6. Engineering and construction 
7. Financial services 
8. Food and beverages 
9. Glass and ceramic industries 
10. Health care services 
11. Hotels and Truism 
12. Insurance 
13. Mining and extraction industries 
14. Paper and cardboard industries 
15. Pharmaceutical and medical industries 
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16. Printing and packaging   
17. Real estate  
18. Technology, communications and media 
19. Textiles, leather and clothing 
20. Tobacco and cigarette  
21. Transportation 
22. Utilities and energy 
7. Please indicate the number of employees in your entire firm, including all of its branches, 

divisions and subsidiaries. 
A. Less than 100 
B. 100-500 
C. 501-900 
D. 901-1300 
E. 1301–1700  
F. 1701-2100 
G. 2101-2500 
H. More than 2500 
8. The paid-up capital of your firm is: 
A. Less than $1million  
B. $1m to less than $10 million 
C. $10 m to less than 20 million 
D. $20 m to less than $100 million 
E. $100m to less than $500 million 
F. $500m to less than $1 billion 
G. 1bn to less than $10 billion 
H. 10 billion or more 
9. Please indicate the annual revenue of your firm in the US dollars? 
A. Less than $500,000 
B. $500,000 to less than $1 million 
C. $1m to less than $20 million 
D. $20 m to less than $100 million 
E. $100m to less than $500 million  
F. $500m to less than $1 billion  
G. $1 billion or more 
Part 3: Questions regarding the implementation of data warehouse (DW)  
10. Has your firm fully implemented DW and using it as a part of daily practices?  
A. Yes  
B. No (please go to question11)  
11. How important these reasons in the decision to implement DW? Please check the 

appropriate box or boxes. 
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A. There is a dearth of reliable information for taking 
decisions. 

B. The highly competitive environment created the need to 
replace the existing systems of decision support.

C. The need for more accurate, reliable, relevant and timely 
information. 

D. Changes in manufacturing technology, techniques and 
processes created the need to replace the existing systems 
of decision support. 
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E. The existing systems of decision support have not been 
reliable. 

F. The existing systems of decision support have not provided 
reliable, useful and relevant information to the process of 
decision-making. 

12. To what extent do you agree or disagree with these issues? Please tick the appropriate box 
or boxes. 

St
ro

ng
ly

di
sa

gr
ee

So
m

ew
ha

t
di

sa
gr

ee

D
is

ag
re

e

N
eu

tr
al

A
gr

ee

So
m

ew
ha

t
ag

re
e

St
ro

ng
ly

ag
re

e

A.
The information in your firm’s DW is sufficient for 
taking sound decisions

B.
You are content with the benefits of your firm’s 

DW

C.
The DW’s information meets the requirements of 
your task

D. DW is a reliable source of information

E.
DW’s information is beneficial to different areas of 
decisions

F.
DW’s information is used in different areas of 
decisions

G.
The DW offers user-friendly query capability to 
decision-makers

H. DW is a reliable information system
I. DW is a user-friendly information system
J. DW is useful in making better business decisions
K. DW is useful for decision maker’s task
L. DW can output information much more quickly
M. The benefits of implementing DW exceed its cost
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