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aBstraCt
The purpose of study is to examine how Business
intelligence (Bi) enhances the firm’s performance in
Pakistani firms. Pakistan is a growing country and
Bi is supposed to be in its initial stages in Pakistan
while the data about Bi implementation and use in
Pakistani firms are also not many available,
especially in statistical patterns. Model and
questionnaire were adopted from Peters et al. (2016).
Bi system quality is based on Bi infrastructure,
functionality and self-service, that aids in getting a
more serious competitive advantage and increasing
firm performance by enhancing performance
measurement capabilities. Data is collected from 300
employees of varied firms in Karachi, where business
intelligence is being implemented. Outcomes were
analyzed through SEM-PLS. Results suggested that
Bi system quality enhances the performance
measurement capabilities, that raises the competitive
advantage and optimizing the firm carrying out.
Keywords: Bi Quality, Performance Measurement, Competitive Advantage, Firms
Performance.

introDuCtion
Background of the study
It has now-adays become the need for every organization to enforce
Business Intelligence tools in their firms globally. At present, only those
firms can live and enhance or keep up their offices which makes more use
of technology in the right way. In Pakistan now the contest is also getting
on using BI tools and houses are shifting towards it.
__________________________________________________________________________________
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BI is the processed pattern of data analytics that is used to arrive at a
decision for any concern. Essentially, it is towards the decision making of
executive staff, higher management executives in any society. But in
Pakistan, currently, we don’t have BI implemented in many of the
organizations because it is evidently a new venture for many Pakistani
firms, but still, companies are implementing it and employing the tools
like Power BI, SAP, click sense, and they are doing wonders by
implementing BI in their respective clientele.
The process to implement business intelligence for any system is
broad. All forms of data are actually residing on multiple information
sources for example Share point, SAP, Oracle, SQL Server, and so on
so, very first step all the data is actually integrated by shipping it into a
centralized hub of data which is known as a data warehouse. After
creating this data warehouse where all the sources will integrate and
actually shipping this information, dashboards or reports are constructed
for the executive management on the groundwork of the whole data of
the system. Thus, these dashboards are actually the live reporting of the
data which is actually representing an obvious procedure. For example,
Toyota Motors was facing the issue that when their supply chain or their
line of production get disturbed, there was no visibility where the
problem is actually residing so, they created a dashboard on which the
executive management can see that how the production line is going on
and in case of any problem at any point, for instance, if the problem is
in supply chain or the warehouse or bar code or assembly line the
dashboard can reflect the immediate condition or exact condition of that
point of time or assembly line so it figures out that where is the root
cause and they actually fix that problem at right time so, it fixes the
production quality and improve the production quality through business
intelligence plus. In pharmaceuticals they are directly working on
predictive analysis and perspective analysis to forecast their upcoming
quarterly sales, next year sale, this year’s closing sale and not only the
sales and financial data, but they are also doing the whole warehousing
and demand-supply, the supply chain concept using BI so they are the
main ventures in which Pakistani companies are mainly working using
the business word.
Globally organizations are using BI systems in firms of various sizes,
as it help in enhancing functioning of organizations. Investment in BI
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system implementation is increasing as the time is passing. Information
attained from BI system is more relevant and timely to deploy in strategies
and operations. It’s one of the challenge in implementation phase is
technical but it provides much business value.
It is easy for BI workers to work in global organizations. Moreover,
most of the organizations that are working on this system do not share
much information for academic purposes and are reluctant because they
have a fear of information leak to the competitors.
Problem statement
Organizations operating internationally do not conceive in the
neighborhood of their hands, as their workers perform their businesses
beyond the edges. Thus, innovative systems are today getting interest in
the accumulation of information (BRAC, 2009).
As compared to other countries not much research is conducted in
Pakistan on the topic of BI, Khan et al. (2009).
Although, statistical data about BI is not a great deal available in
Pakistan and not about every sector of Pakistan. Because BI
implementation is now has become important for every business, but its
usage quality, implications, issues, the cost is not much available
statistically.
Prior to the promotion of information technology (IT), it was nearly
impossible to access the required information, hence businesses had to
mostly rely on instincts. Investment in IT was focused on stand-alone
information Systems (IS) resulting in “islands of information” since they
could not be integrated with other IS. Mergers and acquisitions
complicated the problem because the different companies were using
different enterprise applications in carrying out the same function. It is
evident firms in producing countries face constraints in areas such as
eructation, expertise, and infrastructure (Melville et al., 2004).
The companies that implemented BI in Pakistan also don’t possess the
research data to anticipate the future of their BI systems to adopt the
measures proactively and accordingly.
The focal point depend on worker capacity to take over arrangements.
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gap analysis
Uncertainty exists on the link between IT contribution and firm’s
performance among researchers, hence the knowledge in this area remains
undeveloped and unsystematic (Melville et al., 2004; Ida et al., 2015;
Vuksik & Popovic, 2013).
Previous researches shoes the factors that helps in successful
completion of BI and it’s impact on performance of related departments
such as supply chain. Some studies focus on leadership and culture
necessary to implement BI while others focus on organizational
capabilities. Multiple publications explains BI benefits but still much
knowledge and information is needed to fill the gap.
Jourdan et al., (2008), describes the deficiencies of previous research
in utilization of organization resources for BI adoption. Moreover, BI
capabilities in relation to technical and operational aspects are also not
describes in much research in elaborate manner. And above all, there is a
lack of scientific inquiry about the BI industry in Pakistan due to the
unavailability of BI statistics and low expertise. A lot of the research
conducted globally in the field of BI does not focus on sensitivity around
the cultural component of BI user types as regards the uniqueness of
opinion in a particular state or area. Hence, the consideration of statespecific variance in study or opinion results on BI-related subjects holds
weight. So, to cover that gap, we aim to explore BI capabilities in
Pakistani firms.
research objectives
How BI quality enhances performance measurement practices,
competitive advantage and strong performance in a growing nation like
Pakistan is surveyed. It is found that BI quality is dependent on BIII, BIF,
and BISS. Alavi and Leidner’s (2001) suggested three dimensions of data,
information, and knowledge, to relate BI quality. Theoretical model is
examined through a survey in which data is collected via questionnaire
from 300 employees of different firms, where commercial enterprise
intelligence is being implemented in Karachi. ted in Karachi. Results are
analyzed through SEM-PLS, which showed the positive association of
BI system quality with others.
research Question
1. How does BIII influence BIF?
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2. How does BIF influence the BISS?
3. What is the impact of BI quality on PMC?
4. How does the BI systems and PMC impact competitive advantage?
5. What is the relationship among Business intelligence and performance
of firms?
significance
This research will help us in exploring the role of BI in Pakistan and
the key drivers as well Khan, Amin, & Lambrou (2009). Our research will
add a piece of information on this topic and attaining more competitive
advantage, and overall performance. This study is going to help in making
strategies to implement BI in Pakistani organizations and also in the
technical and operational decision making while implementing BI. As BI
has become the need of every organization today and in order to flourish
and keep pace with existing technology it is indispensable.
literature reVieW
Bi infrastructure integration
Fast-paced technological challenges are faced by organizations. To
meet those technological changes and arising issues strong infrastructure
for Business Intelligence is needed. Seufert & Shiefer (2005) studied those
infrastructure requirements and real-time business analytics integration in
business operations. Findings suggested that any deficiency in integration
as well results in inefficient outcomes. Architecture is also suggested that
can salvage time and helps in making determinations.
Herschel & Jones (2005) emphasizes on the importance of integration
of BI. So, BI can be considered a Knowledge Management subset. BI
technologies are more mature, but BI needed a backup of knowledge base
and BI integration needs the right knowledge management as well.
BI implementation strategies and purpose are too studied by
Gangadharan and Swami (2004) and found that organizations always need
access to information and monitoring of natural processes and
performance for hunting down an organization efficiently.
Bi functionality
Rouhani & Savoji (2016) examined the decision support organization
and its advantages for firms. The decision support organization is the core
part of BI. For seeing the connection between the decision support system,
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BI, firm’s advantages, survey was conducted from (228 companies)
different industries of the Middle East. The solution supports the
speculation and confirms the positive relationship between them.
Azvine (2005 and 2006) addresses the issues and problems in BI system
functionality and suggested that it is necessary to implement BI in today’s
competitive environment to forecast and analyze tendencies and take
advantage of BI. It also discussed how data are examined through a BI
system to better organizational output by studying and anticipating the
movements of various services and merchandise.
Bi self-service
Jurij Jaklic, Ales Popovic and Simoes Coelho (2011) identified the
possible Impact of Information that is attained by BI Systems and the
usage of that quality information in business routines and operations. The
data were compiled and analyzed from medium and great firms of
Slovenia. The findings hint that the attained information may cause a
different effect according to the right use and manipulation of knowledge
that could assist in better management if used wisely. Furthermore, quality
information eliminates errors and gives accuracy and zips up response time
to react to several positions.
Hou (2012) analyzes the electronic industry of Taiwan and BI usage in
it. Data was collected from 330 users from electronic industry of Taiwan.
The findings suggest that user satisfaction is positively linked to the user’s
performance and BI system. This research must be guided in different
industries and in dissimilar states.
Capabilities of service-oriented decision support systems were
discussed by Demirkan & Delen (2013), it is one of the emerging trends
and for that agile application is selected for research. In this paper,
different models are discussed, but some need to be discussed fully so,
research in future in needed in this domain as well.
Performance Measurement Capabilities
Peters et al. (2016) found that how BI systems usage impacts the PMC
and how it’s quality enhances the competitive advantage of an
organization. Three variables are selected for measuring business
intelligence quality than its relationship is measured with performance
measurement capabilities and how it impacts the competitive advantage
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of the firm. It is necessary to adopt it in this fast paced technological and
competitive era.
Okkonen (2014) researched the triangle of performance measurement,
knowledge management and BI systems which revealed that due to rapidly
changing market and technological environment, variety of new challenges
and issues have arisen and to cope with the new technologies must be
implemented through proper knowledge management techniques, while
performance measurement capabilities must be enhanced at the same time
by making appropriate use of BI systems. It was proven through results
that knowledge management, performance measurement and BI systems
are positively correlated with each other and best works in collaboration.
Vuksic Bach and Popovic (2013) critically took the interview from
managers and employees of the banking and telecommunication sector. 4
organizations are selected for data collection, 2 from telecommunication
and 2 from the banking sector where each is categorized as an early
adopter or late adopter of BIS and BPM technology and their impact on
their performance is measured accordingly. Interview questions are also
made accordingly and on an organizational level not on functional at the
departmental level. The results indicated that there is a need for
commitment by employees to improve the sales and business processes, a
firm cannot solely rely on BIS and BPM for better productivity.
Competitive advantage
BI in SMEs is studied by Miyamoto (2014) by focusing on the role of
competitive forces in Japanese culture. For competitive advantage,
Michael Porter’s five forces model is examined through the research
framework in SME’s, That how these five forces have the influence to gain
competitive advantage along with the integration and application of BI
systems. The sample is gathered randomly through different databases of
Japanese businesses. The findings indicate that IT has become
indispensable in carrying out each and every activity of the supply chain
as it adds much value. Because of gaining competitive advantage, the
company must offer something very timely and customer oriented that can
be possible only through technological channels.
firm’s Performance
The article by AlešPopovič, BorutPuklavec, Tiago Oliveira, (2018)
focused on how BIS impacts the performance of the firm. Data was
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collected from one hundred and eighty-one small and medium enterprises
and analyzed through PLS-SEM. The research findings revealed That BIS
has a partial influence on performance of firms and BIS usage by managers
and employees in a firm.
Caseiro (2018) is directly focused on BI with innovation and network
learning as a mediator. Data is collected from 228 European firms that are
just startup. The results of this research show that BI has a positive impact
on all variables and organizational performance.
Arefin (2015) examines how organizational structure, processes,
culture, and strategy influences the organizational performance and
effectiveness with BI as a mediator. Data is collected from two hundred
and twenty-five organizations in Bangladesh. The research findings
indicated effectiveness along business intelligence system’s effectiveness.
tHeoretiCal fraMeWork
Business Intelligence systems are believed to be most usable and can
be termed as the need of the time. BI infrastructure integration can be
referred as data quality. BI functionality refers to the quality of the
applications that process data into in formation. BI self-service and in
performance measurement capabilities such information is mediated
cognitively. Then, in competitive advantage, which brings up to superior
business unit performance as compare to competitors (Grafton et al.,
2010). And in final stage, the effect on productivity and execution is
valued.
Bi Quality
BI infrastructure integration (BIII) refers to the processes and
structures of the database. BIII first connects primary data sources to
the structure. When BIII is “low”, data is not integrated in
spreadsheets. When BIII is “high”, it is a “common” in database
configuration.
BI functionality is the serviceability of an application for interaction
and usage with other data (Peng, 2007). When BI functionality is “low”,
reduced interaction occurs in spreadsheet. But, when BI functionality is
“high”, interaction and speed also becomes fast (Ariav, 1992). Therefore,
BI functionality provides ease of piloting as well as authentic and precise
data for use. Thus: H1. BI infrastructure integration
BI
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functionality.
The concept of self service is originated her that is the frequency
of private usage of a BI application (Hou, 2012). BI self-service is low
when managers use it lees because of less usage. And it is high when
it is used more frequently by managers.
It is observed from literature of other studies that BI functionality
tends to increases the self-service. Because when interface is efficient
and features are user friendly, managers are more likely to use it again
and again. And can rely on the data shown on dashboards. So, H2. BI
functionality
BI self-service.
Bi Quality & PMC
PMC (Performance measurement capabilities) shows how managers
are using measurement tools to maintain or alter a business unit for
enhancing performance. (Simons, 1995). PMC has two different styles,
diagnostic or interactive which works with cybernetic feedback loop
processes, which also links BI to PMC (Otley, 2012). According to
Huber (1991) “entity learns if, through its processing of information,
the range of its possible behaviors is changed” and “an organization
only learns if any of its units acquire knowledge that it recognizes as
potentially useful to the system”, it links BI functionality with PMC.
performance measurement
It leads to: H3. BI functionality
capabilities.
When features are user friendly and easy to use then the self-service
will be greater, that also increases the PMC because managers have more
interaction with the system and dashboards, it will be easier for them to
measure the performance. Shollo (2015). Thus: H4. BI self-service
performance measurement capabilities.
links to Competitive advantage
PMC must be capable to enhance competitive advantage. Data is
transferred to all layers of power structure during performance
measurement. Agreeing to the knowledge-based perspective, in which
resources are immobile and heterogeneously distributed amongst
competitors, value creation can be a beginning of relatively persistent
competitive advantage (Grant, 1996). As such: H5. Performance
measurement
competitive advantage.
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links to firm’s Performance
Côrte (2017) discussed that gaining competitive advantage is the only
way to sustain in the market, which can be attained by using data analytics
tactfully which leads to better performance of the firm. It is clear if the
company is not getting enough competitive advantage, then its under
performing or not matching the market criteria.
Researchers have bought forth various IT resources that can generate
a competitive advantage. These resources include IT strategy, IT
infrastructure and IT human capital (Yogev et al., 2013). Melville et al.
(2004) observed that when the correct IT is functional within the right
business process, the outcome is increased organizational performance and
improved processes. According to Olszak (2014). Accordingly, the final
firm’s performance.
hypothesis is: H6. Competitive advantage
As, BIII, BIF, and BISS provide the base for BI quality in
theoretical model. BIF and BISS together have an impact on
performance measurement capability, which affects competitive
advantage, which subsequently impacts on firm performance.

Figure 1 Theoretical Model

industry analysis
Many companies are using BI technology in Pakistan and as time passed
more firms are moving towards it because it’s the way to get a competitive
advantage and in the future, it’s going to become a need. BI is not applied in
many of the firms in Pakistan and it is seemingly a brand new task for plenty
of Pakistani firms, but still, businesses are imposing it and using it like Power
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BI, SAP, click sense, and achieving their targets more effectively.
The BI system to put into effect for any enterprise intelligence for
any endeavor is somehow extensive. All kinds of facts are lying on
multiple data resources for example Share Point, SAP, Oracle, SQL
server, and so on.
Toyota motors was dealing with the issue that when their supply chain
or their line of production get disturbed, there was no visibility wherein
the problem is residing so, they created a dashboard on which the executive
management can see that how the production line is going on and in case
of any trouble at any point, as an instance if the trouble is in delivery chain
or the warehouse or bar code or meeting line the dashboard can reflect the
immediate situation or exact condition of that point or assembly line so it
will help to find out that wherein the reason and that is really effective in
restoring that hassle at inappropriate time so, it helps in restoration of the
issue and saving them time and cost and enhancing the performance.
Pakistani pharmaceuticals firms are currently working on the predictive
analysis and perspective analysis to forecast their upcoming income, next
12 months sale, this year’s ultimate sale and no longer only the sales and
economic facts but they may be additionally managing the whole
warehousing and supply chain, etc. SAP also suggested various BI
systems, to compete globally (Gate, 2011).
MetHoDologY
sampling
300 responses are collected using convenience method of sampling from
Pakistani employees, especially of Karachi are targeted in sampling, 130
responses were collected online and 170 are collected on paper for analysis.
instrument
The questionnaire consists of two principal parts, Section A consists of
questions regarding the demographics of a respondent, including age,
gender, working experience, and professional level. The age limit given
to have opted from the nominal scale is 21-30 years to 60 and above.
Respondents are classified on gender bases as male and female. For setting
the working experience range is provided from more than one year to 16
and above. While the professional level is encompassing non-managerial
staff as well as first-line, middle and top-level management respectively.
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Section B is composed of 26 main questions to measure 6 variables by
Likert scales of five point in which 26 main items are adapted, first five
questions are to measure BI infrastructure integration (IV), five for BI
functionality (IV), two for BI self- service (IV), five for performance
measurement capabilities (DV), five for competitive advantage (DV) and
four for firm performance (DV). Respondents could agree or disagree on
the provided five-points Likert type scale.
The questions are designed accordingly for conducting research and to
get the required information and provide feasibility to achieve the
objective of research.
Measurement scales
The table below shows independent and dependent variables in which
26 items are adapted. Independent variable comprises of BI infrastructure
integration, BI functionality, BI self-service whereas Dependent Variable
comprises of performance management capabilities, competitive
advantage and firm’s performance.
The five items of BI infrastructure integration (IV) were adapted from
the source Lior Fink, Nir Yogev and Edir Even (2016). Five Items of BI
functionality (IV), two items of BI self- service (IV), the five items of
performance measurement capabilities (DV) were adapted from Peters
(2016). Three points of competitive advantage (DV) are adopted from
Peters (2016) while the other 2 items are adopted from Schilke (2014).
Firm’s Performance (DV) having 4 items that were adapted from Elbashir
Collier, & Davern (2008).
Table 1: Measurement Scales
Variable Measument
Business Intelligence
Infrastructure

Sources
Computed by the Author Lior Fink,
Nir Yogev and Edir Even (2016)

Business Intelligence
Functionality

Peters (2016)

5

Business Intelligence
Self Service

Peters (2016)

2

Performance Management
Cabilities

Peters (2016)

5

Competitive Advantage

Peters (2016)
Schilke (2014)

3
2

Firm’s Performance

Elbashir (2008)

4
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Data analYsis
Demographic information
Table 2: Respondents Profile
name of Demographic
Age

Gender

Experience

Professional Level

Demographic features

frequency

Percentage

21-30

222

74%

31-40

49

16.33%

41-50

16

5.33%

51-60

10

3.33%

60 and above

3

1%

Male

207

69%

Female

93

31%

Less than 1 year

56

18.66%

1-5 years

151

50.33%

6-10 years

48

16%

11-15 years

22

7.33%

16 and above

23

7.67%

Non-managerial Staff

50

16.67%

First line management

120

40%

Middle level Management

103

34.33%

Top level Management

27

9%

The demographic data indicates that our most of respondents are male,
69% and female respondents are 41%. The most of the respondents, 74%
are between 21 to 30 years of age, while 16.33% are from the age set of
31 to 40 years. 5.33% are from the age group of 41 to 50, 3.33% are in
between 51 to 60 years of age and 1% are 60 and above. The most of
respondents, 50.33% have working experience of 1-5 years while 18.66%
are giving birth experience of less than 1 year. 16% of respondents have
experience of 6-10 years, 7.33% of respondents have experience of 11-15
years and 7.67% of respondents have experience of 16 and above years.
The professional level of respondents is non- managerial staff, first-course
management, middle-stage management, top-level management that is
16.67%, 40%, 32.33%, and 9% respectively.
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Descriptive statistic
Table 3: Descriptive Statistic
Variables

Questions

Descriptive stats

Confirmatory factor analysis

Mean

st.Dev.

outer
loading

t stats

P Values

Business Intelligence 1
Infrastructure
2
Integration

BIII1

4.127

0.961

0.842

33.313

0.000

BIII2

4.097

0.960

0.882

58.685

0.000

3

BIII3

4.103

1.023

0.790

23.534

0.000

4

BIII4

4.053

1.025

0.849

44.180

0.000

5

BIII5

4.167

0.927

0.805

27.580

0.000

Business Intelligence 6
Functionality
7

BIF1

3.977

1.024

0.849

40.064

0.000

BIF2

3.977

0.978

0.851

49.608

0.000

8

BIF3

3.960

0.999

0.860

39.224

0.000

9

BIF4

3.970

1.008

0.850

38.796

0.000

10 BIF5

3.910

1.030

0.831

35.150

0.000

11 BIS1

3.860

0.891

0.887

45.358

0.000

12 BIS2

3.850

0.987

0.913

79.234

0.000

13 PMC1

3.907

0.882

0.739

22.535

0.000

14 PMC2

3.787

1.024

0.848

44.143

0.000

15 PMC3

3.870

0.905

0.770

24.750

0.000

16 PMC4

3.820

0.880

0.759

23.785

0.000

17 PMC5

3.837

0.893

0.728

18.280

0.000

18

CA1

3.887

0.942

0.811

32.756

0.000

19

CA2

3.850

0.984

0.842

37.056

0.000

20

CA3

3.817

0.985

0.859

45.154

0.000

21

CA4

3.837

0.961

0.828

30.450

0.000

22

CA5

3.803

0.975

0.816

29.542

0.000

23

FP1

3.863

1.032

0.869

52.102

0.000

24

FP2

3.930

0.969

0.854

47.629

0.000

25

FP3

3.870

1.000

0.878

44.761

0.000

26

FP4

3.863

1.064

0.803

26.054

0.000

Business Intelligence
Self- service
Performance
Management
Capabilities

Competitive
Advantage

Firm’s Performance
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The board presents the mean and standard deviation of the variables
starting it with BI quality that is our independent one, which has further
split up into three parts mediating BI Infrastructure Intelligence, BI
Functionality, BI Self-Service mediating the relationship between BI
quality and firms’ performance whereas all three BI quality measures have
greater influence on Performance Management Capabilities i.e. The
variable which enhances competitive advantage and enhancing firms’
performance as a result. The mean of the variables mentioned above range
from 3.803 to 4.167 and SD from 0.880 to 1.064
Similarly, the mean of all the five items of the variable i.e. BI
Infrastructure Intelligence range from 4.053 to 4.167 whereas SD 0.927
to 1.025 There are five items of the mediator Performance Management
Capabilities and all the value of the mean range from 3.820 to 3.907 and
SD 0.880 to 1.024 Likewise, the five items from Competitive Advantage
and their mean value range from 3.803 to 3.887 and SD range from 0.942
to 0.985. Nevertheless, the firms’ performance, which is our dependent
variable, the mean and the SD value of all four items of a firm’s
performance are in the range 3.863 to 3.930 and 0.969 to 1.064
Concisely the most significant mean and SD are from the variable BI
Infrastructure Intelligence BIII5 4.167 and SD 0.927 which clearly shows
that this item has more impact on BI quality and firms’ performance as
compared to other items, on the other hand, mean and SD of the variable
Competitive advantage CA5 3.803 and 0.975 which clearly revealed that
this item has lowest mean.
In the above table, all the factor loadings of the variable’s items exceed
0.05 range from 0.728 to 0.913, similarly, all the T values of the items are
above the desired value i.e. T>1.96 between 18.280 to 79.234 whereas P
values of the items are significant range i.e. P<0.01.
structural equation Modeling
We have used SEM for our research and Smart PLS. In addition, to
assess the indirect and direct impacts testing was performed. The job of
(SEM) is crucial for testing hypothesis and the bootstrapping and other
calculation methods. It used to assess the basic connection among
exogenous and endogenous factors. So as to check all immediate impacts,
a strategy has been executed which is bootstrapping (Shrout, 2002).
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Measurement of Outer Model
To find the reliability and validity, we performed a test of convergent
validity and discriminant validity by using Smart PLS.
Factors Loading Significant
CFA is mentioned is descriptive analysis. Below 0.5 constructs are not necessary
to mention in table while constructs with the loading of 0.5 are considered as strong.
Reliability and Convergent Validity
For the core reliability and steadiness of data, we use Cronbach’s alpha by
following Anderson and Gerbing (1988) and for the validity as per Hair et al. (2006).
Table 4: Reliability & Convergent Validity
Cronbach’s
Alpha
0.890
0.903
0.766
0.828
0.888
0.874

BI Infrastructure integration
BI functionality
BI self-service
Performance management capabilities
Competitive advantage
Firm’s Performance

Composite
Reliability
0.919
0.928
0.895
0.879
0.918
0.913

AVE
0.696
0.720
0.810
0.593
0.691
0.725

Table 6 shows the Cronbach’s value for BIII (0.890), BIF (0.903), BISS
(0.766), PMC (0.828), CA (0.888), FP (0.874). Scales are reliable because
they are above threshold of 0.70 Hair, (2010).
The composite reliability values are ranging from 0.87 to 0.93 which
exceeds the bound of 0.7 which is indicating towards its reliability
Bagozzi & Yi (1988).
The AVEs range from 0.593 to 0.810, which is greater than 0.5 hence
showing its reliability (Chin, 1998).
Discriminant Validity:
Table 5: Discriminant Validity
Variables
Bif
Biii
Biss
Ca
fP
PMC

Bif
0.848
0.776
0.701
0.662
0.659
0.664

Biii

Biss

Ca

fP

PMC

0.834
0.636
0.644
0.655
0.652

0.900
0.601
0.649
0.647

0.831
0.748
0.686

0.852
0.710

0.770
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Table shows that the discriminant validity is achieved as the values are
less than 1 which illustrates that this term is easily matched.
Model fit Measures
The measurement model has a good ﬁt.
Table 6: Model Fit
fit summary
srMr
d_uls
d_g
Chi-square
nfi

saturated Model
0.056
1.105
0.524
925.779
0.834

estimated Model
0.134
6.312
0.651
1.058369
0.811

Hypothesis testing
Bootstrapping is done for the testing of hypothesis in SEM, it gives the
consistent and stable results. T values for structural model is obtained
through bootstrapping. Path diagram is shown in figure 2. At 95%
confidence level where alpha is 0.05 shows that relation is strong and t
value is greater than 1.96 and p value is less than 0.05.
structural Model

Figure 2: Structural Model
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With the help of bootstrapping, all the extracted values (Table 5, path
coefficient values and T statistics values of direct effects) clarify that BI
infrastructure integration (β = 0.778; t = 29.330), BI functionality (β = 0.702;
t = 19.135), BI self service (β = 0.415; t = 7.104), performance measurement
capabilities (β = 0.356; t = 6.047), competitive advantage (β = 0.689; t =
17.940) and Firm’s Performance (β = 0.748; t = 22.713) are having direct
positive relationship, leading to the acceptance of all hypothesis.
Table 7: Path Coefficients & T Values

Biii ––––> Bif
Bif ––––> Biss
Bif ––––> PMC
Biss ––––> PMC
PMC ––––> Ca
Ca ––––> fP

original
sample (o)

sample Mean
(M)

0.776
0.701
0.415
0.356
0.686
0.748

0.778
0.702
0.415
0.356
0.689
0.748

standard
Deviation
(stDeV)
0.026
0.037
0.058
0.059
0.038
0.033

t statistics
(|o/stDeV|)
29.330
19.135
7.104
6.047
17.940
22.713

result
According to the table 9, all hypothesis from H1 to H6 are well
supported as a positive and significant relationship is seen.
Table 8: Hypothesis Testing
Hypothesis
1
2
3
4
5
6

Constructs
Biii ––––> Bif
Bif ––––> Biss
Bif –––> PMC
Biss –––> PMC
PMC –––> Ca
Ca –––> fP

t statistics (|o/stDeV|)
29.330
19.135
7.104
6.047
17.940
22.713

P Values
0.000
0.000
0.000
0.000
0.000
0.000

status
Accept
Accept
Accept
Accept
Accept
Accept

In order to measure the significance, the H1, H2, H3, H4, H5, and H6
were expressed as T=29.330, 19.135, 7.104, 6.047, 17.940 and 22.713
respectively (T >1.96) whereas P<0.05.So, consequently, we are accepting
these hypotheses as well since all values meeting the criteria.
As shown in table 9, It is found that BIII has a positive association
with BIF which is consistent with H1. Whereas, BIF has a positive
association with both BISS and PMC that are consistent with H2
and H3 respectively. Subsequently, PMC have a positive association
with both BIF and BISS, which is consistent with H4 and the PMC
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enhance the CA, consistent with H5. Finally, the competitive
advantage has a positive linkage with firm’s performance, showing
consistency with H6.
Table 9: Specific Indirect Effects
BIII ––––>BIF ––––>BISS
BIF ––––>PMC ––––>CA
BIII ––––>BIF ––––>PMC ––––>CA
BISS ––––>PMC ––––>CA
BIF ––––>BISS ––––>PMC ––––>CA
BIII ––––>BIF ––––>BISS ––––>PMC ––––>CA
BIF ––––>PMC ––––>CA ––––>FP
BIII ––––>BIF ––––>PMC ––––>CA ––––>FP
PMC ––––>CA ––––>FP
BISS ––––>PMC ––––>CA ––––>FP
BIF ––––>BISS ––––>PMC ––––>CA ––––>FP
BIII ––––>BIF ––––>BISS ––––>PMC ––––>CA ––––>FP
BIII ––––>BIF ––––>PMC
BIF ––––>BISS ––––>PMC
BIII ––––>BIF ––––>BISS ––––>PMC

Original Sample (O) T Statistics P Values
0.544
13.669
0.000
0.285
5.976
0.000
0.221
5.615
0.000
0.244
5.867
0.000
0.171
5.659
0.000
0.133
5.352
0.000
0.213
5.422
0.000
0.165
5.102
0.000
0.513
11.118
0.000
0.182
5.382
0.000
0.128
5.131
0.000
0.099
4.864
0.000
0.322
6.687
0.000
0.249
6.018
0.000
0.193
5.749
0.000

Mediating Effect
To find the mediation between BII and BISS first we will analyze a
direct effect between BIII and BI Functionality having β=0.77 then another
effect of BI Functionality and BI Self-Service will be carried out.Findings
showed as on β=0.70 and when mediated by BI Functionality β=0.54
which shows significant mediation. To analyze the mediation of PMC
between BIF and competitive advantage, we will identify a relationship
among BIF and PMC having β=0.41 then another effect of Performance
Management Capabilities on competitive advantage will be carried out.
Results revealed as on competitive advantage having β=0.69, and when
it’s mediated by Performance Management Capabilities β=0.28 which
establishes a significant mediation. Also, mediation between BIII and
competitive advantage will be tested via BI Functionality and Performance
Measurement Capabilities which shows positive relations having β=0.22.
The mediating effect between BI Self Service and competitive advantage
will be carried out via Performance Measurement Capabilities β=0.24
which is a good mediation.
Afterward another mediating test between BI Functionality and
competitive advantage through BISS and PMC having β=0.17 then another
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mediating process will be done between. BII and competitive advantage
via BIF, BISS, and PMC having β=0.13.Similarly, BI Functionality and
firm’s performance will be tested through PMC and CA findings clearly
show a positive relationship as β=0.21 Afterwards BIII and firm’s
performance mediated through BI Functionality, Performance
Measurement Capabilities and competitive advantage as β=0.21 which is
a significant one. Another relationship between Performance Measurement
Capabilities and firm’s performance mediated via competitive advantage
results revealed β=0.51. Similarly, BI Self-Service and firm’s performance
will be mediated by PMC and CA hence β=0.18. Nevertheless, the
mediation test between BI Functionality and firm’s performance carried
out through BIF, BISS, PMC and CA and the result indicated a positive
significant mediation i.e. β=0.12. BIII and firm’s performance mediation
test done through BIF, BISS,PMC and CA whilst findings revealed β=0.09.
Another mediating test between BIII and PMC through BIF and found
β=0.32. One mediation test is also carried out between BIF and PMC
through BISS hence the results revealed a positive impact as β=0.24.
Finally, the last mediation test is done BIII and PMC through BIF and
BISS as β=0.19 which defines there is obviously a mediation.
ConClusion
We carried out this research to investigate how BI quality enhances
the PMC, competitive advantage, firm’s performance. BI quality was
measured through BIII, BIF, and BISS, which brings up to independent
and feasible usage of the BI system by managers specifically in
Pakistani firms. Right implementation and handling of BI improves the
performance measurement capabilities that help in getting a better
competitive advantage, which ultimately increases the performance of the
firm.
The research was causal and the data was gathered by conducting a
survey via questionnaire. 300 responses are collected from employees of
different firms where BI is being implemented to test the hypothesis. The
data analysis shows, the relationship among variable is strong and positive.
Still, due to various reasons, such as low expertise and unavailability of
BI statistics, there is not enough information specifically focusing on
Pakistan that’s why we conducted this research. BI system is increasing
firm performance in Pakistani firms. Global BI’s perspective has also
influenced the BI industry in Pakistan.
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The data through questionnaires from various Pakistani firms is
gathered in research. Various employees dealing with BI on a regular basis
and their responses.
In conclusion, based on the findings, this research proposes a practical
recommendation. It is suggested for Pakistani firms to diagnose which
areas regarding their usage of the Business intelligence system need to be
improved with regards to their carrying out objectives. Afterward, they
can modify their BI system in response to the diagnosis and invest more
in BI to sustain in a competitive marketplace.
As new events are being stood up in BI so more variables must be
studied for future inquiry. Employee’s behavior towards BI adoption and
upcoming challenges of BI in Pakistan are potential topics to be focused
for future research work.

83

Arshad, S., and Siddiqui, D. A.

referenCes
Abernethy, M. A. & Brownell, P. (1999). The role of budgets in
organizations facing strategic change: an exploratory study.
Acc. Organ. Soc. 24(3), 189-204.
Alavi, M., & Leidner, D. E. (2001). Review: knowledge management
and knowledge management systems: conceptual foundations
and research issues. MiSQ. 25(1), 107-136.
Anderson, J.C., & Gerbing, D.W. (1988). Structural equation modeling in
practice: A review and recommended two-step approach.
Psychological Bulletin, 103(3), 411-423.
Andrew F. H. (2013). introduction to Mediation, Moderation, and
Conditional Process Analysis: A Regression-Based Approach.
New York, NY: The Guilford Press.
Ariav, G., (1992). Information systems for managerial planning and
control: a conceptual examination of their temporal
structure. J. Manag. inf. Syst. 9(2), 77-98.
Armstrong, J.S., Overton, T., (1977). Estimating nonresponse bias
in mail surveys. J. Mark. Res. 14 (3), 396-402.
Arefin, M.S., Hoque, M.R., & Bao, Y.(2015). The impact of business
intelligence on organization’s effectiveness: an empirical study.
Journal of Systems and information Technology, 17(3), 263-285.
Asadi S., Ida, & Shanks, G. (2015). How Business Analytics Systems
Provide Benefits and Contribute to Firm Performance?. ECiS
2015 Completed Research Papers. Paper 12.iSBN 978-3-00050284-2.
Azvine, B., Cui, Z., Nauck, D.D., & Majeed, B. (2006). Real time business
intelligence for the adaptive enterprise. In The 8th IEEE
international Conference on E-Commerce Technology and The
3rd iEEE international Conference on Enterprise Computing, ECommerce, and E-Services (CEC/EEE’06) 29-29. IEEE.
Azvine, B., Cui, Z., & Nauck, D.D. (2005). Towards real-time business
intelligence. BT Technology Journal, 23(3), 214-225.
84

Business intelligence and Firm Performance

Bagozzi, R., & Yi, Y. (1988). On the evaluation of structural equation
models. J. Acad. Mark. Sci. 16(1), 74-94.
Banerjee, M., & Mishra, M. (2017). Retail supply chain management
practices in India: A business intelligence perspective. Journal
of Retailing and Consumer Services, 34, 248-259.
Barclay, D. R., Thompson, R., & Higgins, C. (1995). The partialleast
squares approach to casual modeling: personal computer
adoption and use as an illustration. Technol. Stud. 2, 285-324.
Barney, J.B. (1991). Firm resources and sustained competitive
advantage. J. Manag. 17 (1), 99-120.
Baron, R.M., & Kenny, D.A. (1986). The moderator-mediator
variable distinction in social psychological research:
conceptual, strategic, and statistical considerations. J. Pers.
Soc. Psychol. 51(6), 1173-1182.
Barua, A., & Mukhopadhyay, T. (2000). Information technology and
business performance: Past, present, and future. In: Zmud RW.
Framing the Domains of iT Management: Projecting the Future
Through the Past (65-84). Cincinnati, Ohio: Pinnaflex Education
Resources; 2000.
Baum, J. R., & Wally, S. (2003). Strategic decision speed and firm
performance. Strateg. Manag. J. 24(11), 1107-1129.
Bhatt, G.D., & Grover, V. (2005). Types of information technology
capabilities and their role in competitive advantage: an
empirical study. J. Manag. inf. Syst. 22 (2), 253-277.
Bisbe, J., & Otley, D. (2004). The effects of the interactive use of
management control systems on product innovation. Acc.
Organ. Soc. 29 (8), 709-737.
Bisbe, J., Batista-Foguet, J. M., & Chenhall, R. (2007). Defining
management accounting constructs: a methodological note
on the risks of conceptual misspecification. Acc. Organ.
Soc. 32(7), 789-820.
Bollen, K. A., & Stine, R. (1990). Direct and indirect effects:
85

Arshad, S., and Siddiqui, D. A.

classical and bootstrap estimates of variability. Sociol.
Methodol. 20 (1), 115-140.
Burton-Jones, A., Straub Jr., D.W., 2006. Reconceptualizing system
usage: an approach and empirical test. inf. Syst. Res. 17 (3),
228-246.
BRAC (Business Application Research Center). (2009). The Bi Survey 8:
The World’s Largest Bi Survey by Nigel Pendse’. www.bisurvey.com.
Caseiro, N., & Coelho, A. (2019). The influence of Business Intelligence
capacity, network learning and innovativeness on startups
performance. Journal of innovation & Knowledge, 4(3), 139-145.
Chapman, C., & Kihn, L. A. (2009). Information system integration,
enabling control and performance. Acc. Organ. Soc. 34(2),
151-169.
Chaudhuri, S., Dayal, U., & Narasayya, V. (2011). An over view of business
intelligence technology. Commun. ACM 54(8), 88-98.
Chenhall, R.H. (2003). Management control systems design within
its organizational context: Findings from contingencybased research and directions for the future. Acc. Organ.
Soc. 2(2-3), 127-168.
Cheung, G.W., & Lau, R.S. (2008). Testing mediation and suppression
effects of latent variables. Organ. Res. Methods 11(2),
296-325.
Chin, W. W. (1998). The partialleast squares approach to structural
equation modeling. In: Marcoulides, G.A. (Ed.), Modern
Methods for Business Research (195-336). Lawrence
Erlbaum Associates, Mahwah, NJ.
Chin, W. W. (2010). How to writeup and report PLS analysis. In
Vinzi, V. E., Chin, W. W., Henseler, J., Wang, H. (Eds.),
Handbook of Partial Least Squares - Concepts, Methods
and Applications in Marketing and Related Fields, (655690). Springer, Berlin, Heidelberg.
86

Business intelligence and Firm Performance

Clark, T. D., Jones, M. C., & Armstrong, C. P. (2007). The dynamic
structure of management support systems: theory development,
research focus and direction. MiSQ. 31(3), 579-615.
Cramer, D. (1997). Basic Statistics for Social Research - Step-By-Step
Calculations & Computer Techniques Using Minitab.
London: Psychology Press.
Côrte-Real, N., Oliveira, T., & Ruivo, P. (2017). Assessing business value
of Big Data Analytics in European firms. Journal of Business
Research, 70, 379-390.
DeCarlo, L.T. (1997). On the meaning and use of kurtosis. Psychol.
Methods 2 (3), 292-307.
Demirkan, H., & Delen, D. (2013). Leveraging the capabilities of serviceoriented decision support systems: Putting analytics and big data
in cloud. Decision Support Systems, 55(1), 412-421.
DeLone, W. H., & McLean, E. R. (2003). The DeLone and McLean
model of information systems success: aten-year update. J.
Manag. inf. Syst. 19(4), 9-30.
Dilla, W., Janvrin, D. J., & Raschke, R. (2010). Interactive data
visualization: new directions for accounting information
systems research. J. inf. Syst. 24(2), 1-37.
Dillman, D.A., (2007). Mail and internet Surveys: The Tailored
Design Method. New York: Wiley.
Dodson, G., Arnott, D., & Pervan, G. (2008). The use of business
intelligence systems in Australia. ACIS 2008 Proceedings.
The Australasian Conference on Information Systems
Christchurch, New Zealand.
Doll, W.J., & Torkzadeh, G. (1988). The measurement of end-user
computing satisfaction. MiS Q. 12 (2), 259-274.
Elbashir, M. Z., Collier, P. A., & Davern, M. J. (2008). Measuring the
effects of business intelligence systems: The relationship between
business process and organizational performance. international
87

Arshad, S., and Siddiqui, D. A.

Journal of Accounting information Systems, 9(3), 135-153.
Elbashir, M. Z., Collier, P. A., & Sutton, S. G. (2011). The role of
organizational absorptive capacity in strategic use of
business intelligence to support integrated management
control systems. Account. Rev. 86 (1),155-184.
Elbashir, M. Z., Collier, P. A., Sutton, S. G., Davern, M. J., & Leech, S.
A. (2013). Enhancing the business value of business intelligence:
The role of shared knowledge and assimilation. Journal of
information Systems, 27(2), 87-105.
Eidizadeh, R., Salehzadeh, R., & Chitsaz Esfahani, A. (2017). Analysing
the role of business intelligence, knowledge sharing and
organisational innovation on gaining competitive advantage.
Journal of Workplace Learning, 29(4), 250-267.
Emmanuel, C., Otley, D., & Merchant, K. (1990). Accounting for
Management Control. London: Springer.
Fedorowicz, J., & Konsynski, B. (1992). Organization support
systems: bridging business and decision processes. J.
Manag. inf. Syst. 8(4), 5-25.
Ferreira, A., & Otley, D. (2009). The design and use of performance
management systems: An extended frame work for analysis.
Manag. Account. Res. 20(4), 263-282.
Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation
models with unobservable variables and measurement error.
J. Mark. Res. 18(1), 39-50.
Foster, S., Hawking, P., & Stein, A. (2005). Business intelligence
solution evolution: adoption and use. Bus. intell. J. 10(4),
44-54.
Gangadharan, G. R., & Swami, S. N. (2004). Business intelligence
systems: design and implementation strategies. in 26th
international Conference on information Technology interfaces,
2004. (139-144). iEEE.
Garg, V. K., Walters, B.A., & Priem, R.L. (2003). Chief executive scanning
88

Business intelligence and Firm Performance

emphases, environmental dynamism and manufacturing
performance. Strateg. Manag. J. 24(8), 725-744.
Gate, A. (2011). Business intelligence management reaches Pakistan.
http://knol.google.com/k/amanda-gate-58/business-intelligence
management/17b3he6epltgo/22#.
Grafton, J., Lillis, A. M., & Widener, S. K. (2010). The role of
performance measurement and evaluation in building
organizational capabilities and performance. Acc. Organ.
Soc. 35(7), 689-706.
Grant, R. M. (1996). Prospering in dynamically-competitive
environments: organizational capability as knowledge
integration. Organ. Sci. 7(4), 375-387.
Green, S. G., & Welsh, A.M. (1988). Cybernetics and dependence:
reframing the control concept. Acad. Manag. Rev. 13(2), 287304.
Grublješič, T., & Jaklič, J. (2015). Business intelligence acceptance: The
prominence of organizational factors. information Systems
Management, 32(4), 299-315.
Hair. Jr., J. F., Black., W. C., Babin., B. J., Anderson., R. E., & L.Tatham.,
R. (2006). Multivariant Data Analysis. New Jersey: Pearson
International Edition.
Henri, J. F. (2006). Organizational culture and performance
measurement systems. Acc. Organ. Soc. 31(1), 77-103.
Herschel, R. T., & Jones, N. E. (2005). Knowledge management and
business intelligence: the importance of integration. Journal of
Knowledge Management, 9(4), 45-55.
Hina, S. (2017). Business Intelligence Solution for Food Industry. Journal
of Basic & Applied Sciences, 13, 442-447.
Hou, C. K. (2012). Examining the effect of user satisfaction on system usage
and individual performance with business intelligence systems: An
empirical study of Taiwan’s electronics industry. international
Journal of information Management, 32(6), 560-573.
89

Arshad, S., and Siddiqui, D. A.

Howard, P., (2003). Analytics Volume 1: An Evaluation and
Comparison. U.K: Bloor Research, Milton Keynes.
Huber, G.P. (1991). Organizational learning: the contributing
processes and the literatures. Organ. Sci. 2 (1), 88-115.
Hulland, J. (1999). The use of partial least square (PLS) in strategic
management research: A review of four recent studies.
Strateg. Manag. J. 20 (2), 195-204.
IşıK, Ö., Jones, M. C., & Sidorova, A. (2013). Business intelligence
success: The roles of BI capabilities and decision environments.
information & Management, 50(1), 13-23.
Jarvis, C. B., Mackenzie, S. B., & Podsakoff, P. M. (2003). Acritical
review of construct indicators and measurement model
misspecification in marketing and consumer research. J.
Consum. Res. 30, 199-218.
Jourdan, Z., Rainer, R. K., & Marshall, T. E. (2008). Business intelligence:
An analysis of the literature. information Systems Management,
25(2), 121-131.
Jr., J. F. H., Matthews, L. M., Matthews, R. L., &Sarstedt, M. (2017). PLSSEM or CB-SEM: updated guidelines on which method to use.
international Journal of Multivariate Data Analysis, 1(2), 107.
Jr., H., Ringle, C. & Sarstedt, M. (2011). PLS-sem: Indeed a silver bullet. The
Journal of Marketing Theory and Practice. 19, 139-151.
Jr., H., & Black, W.C., Babin, B., Anderson, R., & Tatham, R.L. (2010).
SEM: An introduction. Multivariate data analysis: A global
perspective. Multivariate Data Analysis: A Global Perspective.
(629-686).
Keen, P. G. W. (1991). Shaping the Future: Business Design
Through information Technology. Harvard Business School
Press, Harvard.
Kogut, B., & Zander, U. (1992). Knowledge of the firm,
combinative capabilities, and the replication of technology.
90

Business intelligence and Firm Performance

Organ. Sci. 3(3), 383-397.
Khan, A., Amin, N., & Lambrou, N. (2009). Drivers and barriers to
Bisuness Intelligence Adoption: A case of Pakistan. in European
and Mediterranean Conference on information Systems 2010.
Abu Dhabi, UAE, 1-23.
Kohli, R., & Devaraj, S. (2003). Measuring information technology
payoff: a meta-analysis of structural variables in firm-level
empirical research. inf. Syst. Res., 14(2), 127-45.
Lee, M. T., & Widener, S. K. (2016). The performance effects of using
business intelligence systems for exploitation and exploration
learning. J. inf. Syst. http://dx.doi.org/10.2308/ isys-51298.
Lee, J., Elbashir, M.Z. Mahama, H., & Sutton, S.G. (2014).
Enablers of top management team support for integrated
management control systems innovations. int. J. Account.
inf. Syst. 51(1), 1-25.
Leidner, D.E., & Elam, J.J. (1995). The impact of executive
information systems on organizational design, intelligence,
and decision making. Organ. Sci. 6(6), 645-664.
Liang, H., Saraf, N., Hu, Q., & Xue, Y. (2007). Assimilation of
enterprise systems: the effect of institutional pressures and
the mediating role of top management. MiSQ. 31(1), 59-87.
Libby, T., & Lindsay, R. M. (2010). Beyond budgeting or budgeting
reconsidered? A survey of North American budgeting
practice. Manag. Account. Res. 21(1), 56-75.
MacKinnon, D. P., Lockwood, C. M., & Williams, J. (2004). Confidence
limits for the indirect effect: distribution of the product and
resampling methods. Multivar. Behav. Res. 39(1), 99-128.
Maiga, A. S., Nilsson, A., & Jacobs, F.A. (2013). Extent of
managerial IT use, learning routines, and firm
performance: a structural equation modeling of the
irrelationship. int. J. Account. inf. Syst. 14 (4), 297-320.
Malmi, T., & Brown, D.A. (2008). Management control systems as
91

Arshad, S., and Siddiqui, D. A.

a package - opportunities, challenges and research
directions. Manag. Account. Res., 19 (4),287-300.
Mata, F. J., Fuerst, W. L., & Barney, J. B. (1995). Information technology
and sustained competitive advantage: are source-based
analysis. MISQ. 19(4), 487-505. Mintzberg, H., 1978. Patterns
in strategy formation. Manag. Sci. 24(9), 934-948.
Mehta. (2009). Describes limited IT budgets, lack of availability of
manpower and IT resources, and volatile business conditions.
Melville, N., Kraemer, K., & Gurbaxani, V. (2004). Review:
Information Technology and Organizational Performance:
An Integrative Model of IT Business Value. MiS Quarterly.
28, 283-322.
Mithas, S., Ramasubbu, N., & Sambamurthy, V. (2011). How
information management capability influences firm
performance. MiS Q. 35 (1), 237-256.
Miyamoto, M. (2015). Application of competitive forces in the business
intelligence of Japanese SMEs. international Journal of Management
Science and Engineering Management, 10(4), 273-287.
Moore, D. L., & Tarnai, J. (2002). Evaluating non response error in
mail surveys. In: Groves, R.M., Dillman, D.A., Eltinge, J. L.,
Little, R. J. A. (Eds.), Survey Non Response. 197-211. New
York: Wiley.
Naranjo-Gil, D., & Hartmann, F. (2007). Management accounting
systems, top management team heterogeneity and strategic
change. Acc. Organ. Soc. 32(7), 735-756.
Negash, S., & Gray, P. (2008). Business intelligence. In Handbook on
decision support systems, 2, (175-193). Berlin: Springer,
Heidelberg.
Nelson, R.R., & Winter, S.G. (1982). An Evolutionary Theory of
Economic Change. Belknap Press, Cambridge, M.A.
Netemeyer, R. G., Bearden, W.O., & Sharma, S. (2003). Scaling
Procedures: Issues and Applications. Thousand Oaks: Sage.
92

Business intelligence and Firm Performance

Nonaka, I. (1994). A dynamic theory of organizational knowledge
creation. Organ. Sci. 5(1), 14-37.
Nunnally, J. C. (1978). Psychometric Theory. New York: McGraw-Hill.
Oh, W., & Pinsonneault, A. (2007). On the assessment of the
strategic value of information technologies: conceptual and
analytical approaches. MiS Q. 31 (2), 239-265.
Otley, D.T., & Berry, A.J. (1980). Control, organisation and
accounting. Acc. Organ. Soc. 5 (2), 231-244.
Olszak, C. M. (2014). Towards an understanding business intelligence. A
dynamic capability-based framework for Business Intelligence.
Federated Conference on iEEE, (1103-1110).
Okkonen, J., Pirttimäki, V., Hannula, M., & Lönnqvist, A. (2002). Triangle
of Business Intelligence, Performance Measurement and
Knowledge Management. in iind Annual Conference on
innovative Research in Management, (May 9-11), Stockholm,
Sweden.
Peng, J., Viator, R.E., & Buchheit, S. (2007). An experimental study
of multi-dimensional hierarchical accounting data: drilldown paths can influence economic decisions. J. inf. Syst.
21(2), 69-86.
Peters, M. D., Wieder, B., Sutton, S. G., & Wakefield, J. (2016). Business
intelligence systems use in performance measurement capabilities:
Implications for enhanced competitive advantage. international
Journal of Accounting information Systems, 21, 1-17.
Podsakoff, P.M., & Organ, D.W. (1986). Self-reports in organizational
research: problems and prospects. J. Manag. 12 (4), 531-544.
Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P.
(2003). Common method biases in behavioral research:
acritical review of the literature and recommended
remedies. J. Appl. Psychol. 88 (5), 879-903.
Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012).
Sources of method bias in social science research and
93

Arshad, S., and Siddiqui, D. A.

recommendations on how to control it. Annu. Rev. Psychol.
63, 539-569.
Popovič, A., Puklavec, B., & Oliveira, T. (2019). Justifying business intelligence
systems adoption in SMEs: Impact of systems use on firm performance.
industrial Management and Data Systems, 119(1), 210-228.
Popovič, A., Hackney, R., Coelho, P. S., & Jaklič, J. (2012). Towards
business intelligence systems success: Effects of maturity and
culture on analytical decision making. Decision Support Systems,
54(1), 729-739.
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in
multiple mediator models. Behav. Res. Methods, 40(3), 879-891.
Raheela. A., Saman, H., & Sukaina, M. (2017). Department of Computer
Science & Software Engineering, NED University of Engineering
& Technology, Karachi, Pakistan.
Ranjan, J. (2008). Business justification with business intelligence. Vine,
38(4), 461-475.
Rai, A., Patnayakuni, R., & Seth, N. (2006). Firm performance
impacts of digitally enabled supply chain integration
capabilities. MiS Q. 30 (2), 225-246.
Ravichandran, T., & Lertwongsatien, C. (2005). impact of information
systems resources and capabilities on firm performance: are
source-based perspective. 23rd Inter-national Conference on
Information Systems, Barcelona, Spain.
Ray, G., Muhanna, W. A., & Barney, J. B. (2005). Information
technology and the performance of the customer service
process: are source-based analysis. MiSQ. 29(4), 625-652.
Ringle, C. M., Wende, S., & Will, S. (2005). Smart PLS 2.0 (M3) Beta.
Hamburg: Hamburg University of Technology.
Ringle, C. M., Sarstedt, M., & Straub, D. W. (2012). Editor’s
comments: acritical look at the use of PLS-SE Min MI
Squarerly. MiSQ. 36(1), iii-xiv.
94

Business intelligence and Firm Performance

Rouhani, S., & Savoji, S. R. (2016). A success assessment model for BI
tools implementation: an empirical study of banking industry.
international Journal of Business intelligence Research (iJBiR),
7(1), 25-44.
Rubin, E., & Rubin, A. (2013). The impact of business intelligence
systems on stock return volatility. information & Management,
50(2-3), 67-75.
Sangari, M. S., & Razmi, J. (2015). Business intelligence competence,
agile capabilities, and agile performance in supply chain: An
empirical study. The international Journal of Logistics
Management, 26(2), 356-380.
Schilke, O. (2013). On the contingent value of dynamic capabilities for
competitive advantage: The nonlinear moderating effect of
environmental dynamism. Strategic Management Journal, 35(2),
179-203.
Schläfke, M., Silvi, R. & Möller, K. (2013), A framework for business
analytics in performance management. international Journal of
Productivity and Performance Management, 62 (1), 110-122.
Schubert, P., Williams, S. P., & Woelfle, R. (2011). Sustainable
Competitive Advantage in E-Commerce and the Role of the
Enterprise System. international Journal of Enterprise
information Systems, 7(2), 1-17. doi: 10.4018/jeis.2011040101.
Seah, M., Hsieh, M., & Weng, Pu-D. (2010). A case analysis of Savecom:
The role of indigenous leadership in implementing a business
intelligence system. international Journal of information
Management. 30. 368-373. 10.1016/j.ijinfomgt.2010.04.002.
Seufert, A., & Schiefer, J. (2005). Enhanced business intelligencesupporting business processes with real-time business analytics.
In 16th International Workshop on Database and Expert Systems
Applications (DEXA’05) (919-925). IEEE.
Shollo, A., & Galliers, R. D. (2015). Towards an understanding of the
role of business intelligence systems in organisational
knowing. inf. Syst. J. http://dx.doi.org/10.1111/isj.12071.
95

Arshad, S., and Siddiqui, D. A.

Shrout, P.E., & Bolger, N. (2002). Mediation in experimental and nonexperimental studies: new procedures and recommendations.
Psychol. Methods 7 (4), 422-445.
Simons, R. (1990). The role of management control systems in
creating competitive advantage: new perspectives. Acc.
Organ. Soc. 15 (1), 127-143.
Simons, R. (1991). Strategic orientation and top management attention
to control systems. Strateg. Manag. J. 12(1), 49-62.
Simons, R. (1994). How new top managers use control systems as
levers of strategic renewal. Strateg. Manag. J. 15 (3), 169-189.
Simons, R. (1995). Levers of Control: How Managers Use
innovative Control Systems to Drive Strategic Renewal.
Boston: Harvard University Press.
Simons, R., Davila, A., & Kaplan, R. S. (2000). Performance
Measurement and Control System for implementing
Strategy. Prentice Hall, Upper Saddle River, N. J. Taylor,
A. B., MacKinnon, D.P.
Tein, J. Y. (2008). Tests of the three-path mediated effect. Organ.
Res. Methods 11 (2), 241-269.
Teece, D.J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and
strategic management. Strateg. Manag. J. 18 (7), 509-533.
Tessier, S., & Otley, D. (2012). A conceptual development of
Simons’ levers of control framework. Manag. Account. Res.
23 (3), 171-185.
Thomas, J. B., Sussman, S. W., & Henderson, J. C. (2001).
Understanding “strategic learning”: Linking organizational
learning, knowledge management and sense making. Organ.
Sci. 12(3), 331-345.
Torres, R., Sidorova, A., & Jones, M. C. (2018). Enabling firm performance
through business intelligence and analytics: A dynamic capabilities
perspective. information & Management, 55(7), 822-839.
96

Business intelligence and Firm Performance

Tourangeau, R., Rips, L.J., & Rasinski, K., (2000). The Psychology of
Survey Response. Cambridge: Cambridge University Press.
Trieu, V. H. (2017). Getting value from Business Intelligence systems: A review
and research agenda. Decision Support Systems, 93, 111-124.
Trkman, P., McCormack, K., De Oliveira, M. P. V., & Ladeira, M. B.
(2010). The impact of business analytics on supply chain
performance. Decision Support Systems, 49(3), 318-327.
Turban, E., Sharda, R., Aronson, J., & King, D. (2008). Business
intelligence: A Managerial Approach, Pearson Prentice Hall.
Vandenbosch, B. (1999). An empirical analysis of the association
between the use of executive support systems and perceived
organizational competitiveness. Acc.Organ.Soc.24(1),77-92.
Vandenbosch, B., & Higgins, C. A. (1995). Executive support systems
and learning: a model and empirical test. J. Manag. inf. Syst.
12(2), 99-131.
VomBrocke, J., Braccini, A. M., Sonnenberg, C., & Spagnoletti, P.
(2014). Living IT infrastructures-an ontology-based
approach to aligning it infrastructure capacity and business
needs. int. J. Account. inf. Syst. 15 (3), 246-274.
Vukšic, V. B., Bach, M. P., & Popovic, A. (2013). Supporting performance
management with business process management and business
intelligence: A case analysis of integration and orchestration.
international Journal of information Management, 33(4), 613-619.
Wade, M., & Hulland, J. (2004). The resource-based view and
information systems research: review, extension and
suggestions for future research. MiSQ. 28(1), 107-142.
Werner, V., & Abramson, C. (2003). The Critical Business Need to Reduce
Elapsed Time. Bus. intell. J, 8.
Wetzels, M., Odekerken-Schröder, G., & van Oppen, C. (2009).
Using PLS path modeling for assessing hierarchial
construct models: guide lines and empirical illustration.
MiS Q. 33(1), 177-195.
97

Arshad, S., and Siddiqui, D. A.

Wamba, S. F., Gunasekaran, A., Akter, S., Ren, S. J. F., Dubey, R., &
Childe, S. J. (2017). Big data analytics and firm performance:
Effects of dynamic capabilities. Journal of Business Research,
70, 356-365.
Widener, S. K. (2007). An empirical analysis of the levers of control
frame work. Acc. Organ. Soc. 32(7), 757-788.
Wold, H. (1982). Soft modeling: the basic design and some
extensions. Systems Under Indirect Observations:
Causality, Structure, Prediction. K. G. Joreskog and H.
Wold, Amsterdam, North-Holland, 1-54.
Wieder, B., Ossimitz, M., & Chamoni, P. (2012). The impact of business
intelligence tools on performance: a user satisfaction paradox.
international Journal of Economic Sciences and Applied
Research, 5(3), 7-32.
Yeoh, W., & Koronios, A. (2010). Critical success factors for business
intelligence systems, Journal of Computer information Systems,
50 (3), Spring, 23-32.
Yigitbasioglu, O. M., & Velcu, O. (2012). Are view of dashboards in
performance management: implications for design and
research. int. J. Account. inf. Syst. 13(1), 41-59.
Yogev, N., Even, A., & Fink, L. (2013). How Business Intelligence Creates
Value. international Journal of Business intelligence Research,
4(3), 16-31.
Ziora, A. C. L. (2015). The Role of Big Data Solutions in the Management
of Organizations. Review of Selected Practical Examples.
Procedia Computer Science, 65, 1006-1012.

98

