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ABSTRACT

Implementation of business intelligence systems (BIS) is very complex and requires a lot of resources and
time. Business intelligence (BI) is a difficult concept and has a multi-tier architecture. The metadata causes
the complexity of the BI. That is why a BI readiness model is required. The frequency of BI maturity
models, such as the data warehousing (TDW), has been provided, but there are few frameworks for
measuring the readiness. Moreover, readiness frameworks often provide a general model for all
organizations. Hence, the objective of this study was to examine whether the factors affecting the
organizational readiness for Bl implementation in all organizations are identical. For this purpose, based
on a comprehensive literature review, four factors of culture, people, strategy, and management were
extracted as the most important factors affecting the readiness and implementation of BI, and they were
studied in three educational, commerce, and IT organizations. Based on the findings, different factors
affect various organizations, and using a general model should not be advised.
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1. INTRODUCTION

Since Howard Dresner introduced the concept of business intelligence (BI), the area of
information systems (IS) has encountered the rapid development of systems and applications to
support decisions (Buchanan & O Connell, 2006). According to the findings, implementation and
appropriate application of BI can lead to benefits, such as improved profitability and efficiency as
well as reduced costs. Although many organizations have implemented BI for its benefits, many
of these efforts have not been successful [17]. According to Howson, only 24% of BI projects
have been successful [15]. Researchers and business owners have studied the return on
investment (ROI) of BI projects [1] [29], the readiness of organizations for implementing BI
systems [1] [2], and the factors affecting BI success [17]. According to the studies, the cost of BI
implementation will vary from fifty-thousand to millions of dollars for implementing the
complicated warehouse projects, and it is possible that billions of dollars [1] be spent to
accomplish this goal [23] [31], without success or achieving any positive effects.

On the BI and ROI subjects, the development methods based on business and reengineering
business processes have been studied to ensure the ROI of BI. As part of this approach, the BI
readiness assessment was used to determine the degree of organizational readiness to implement
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BI and to achieve all BI values [29]. Eckerson, Williams and Williams, Anjariny & Zeki, and
Anjariny et al. have studied the factors affecting the readiness to implement BI [9] [29] [1] [2].
However, there is no complete description of how to get ready for successful BI implementation.
Williams and Williams believed that readiness for BI depends on the readiness for implementing
a data warehouse and assessing its characteristics. On the other hand, other changes, such as
changing process to take advantage of all BI values and ROI assurance, are essential [30]. If the
readiness for software and hardware implementation of BI is considered as the hardest aspect, the
readiness for processes and organizational management could be considered as the soft aspect.
While the hard aspects are under the influence of IT assets, including information systems (IS)
and technical knowledge of employees and consultants, the soft aspects are affected by
organizational culture. Studies focused on IT and culture indicated the different results of
different models in various organizations. For example, El-Mekawy et al. study of the strategic
alignment on two organizational branches in two different countries indicated the different results
[11]. Leidner believed that culture affects the individual and organizational behavior, and causes
different results of IT systems such as BI systems [20].

This study focused on the subject that how culture and different IT assets affect the effective
factors on the organizational readiness for BI implementation. Hence, first by a comprehensive
study of literature, factors affecting the readiness for BI implementation were extracted and a
conceptual model was developed. Then, the model was tested in three different educational,
commercial and IT organizations to determine whether the factors affecting the organizational
readiness in all organizations are identical. The results of this study could help organizations to
select and develop the models of BI readiness assessment. The study followed by the review of
the research methodology. The last part of the research includes the conclusion and
recommendation of the study.

2. LITERATURE REVIEW

2.1. Organizational Readiness for BI Implementation

Readiness for BI could be considered as the risk analysis of BI system’s implementation, which
aims to increase the potential ROI [30]. Readiness Assessment is necessary for two reasons. First
Readiness Assessment is a key tool for BI risk analysis [15] that extracts the gaps [30]. The gap
refers to the areas where, despite the efforts, there is no readiness for BI processing. Identifying
gaps in the readiness for BI can prevent waste of time and resources in places that lack the
readiness may cause to the failure [30]. Second, readiness assessment indicates the necessary
ways to fill these gaps and to successfully implement the BI [15] [30]. Experiences in this
industry have shown that the approach beyond the traditional view is essential for determining the
value of BI for organizations, and has been the subject of many types of research [15] [30]. BI
implementation experiences show that the successful implementation of BI is beyond the
implementation of the technical infrastructure (hardware aspects) and needs to control soft
aspects and change management, which are known as the most difficult aspects of the successful
implementation of BI applications. According to the studies, the soft aspects of BI
implementation can be categorized in three dimensions of process, culture, and business
management. Lake of processes and the lake of processes changes make the BI improvement
ineffective, and no value would be achieved by investment. Hence, the process is about the basic
aspects that its change readiness and appropriate change planning should be insured.
Organizations that do continuous process improvement often have organizational improvement
culture and are ready to technology and change acceptance. If an organizational culture resists to
the change, it will also show greater resistance to BI adoption. Finally, resistance to change and
new approaches adoption could be challenging in management levels, and without management
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supports the change management and continues improvement would not be possible [30]. In the
implementation readiness assessment, Williams and Williams reported that the organization’s
ability to achieve the ROI should be ensured. Moreover, they recommended that measures
affecting the ROI should be identified and checked. These measures include both technical and
business aspects [30]. The technical aspect refers to the process of creating a body of knowledge
around data warehouse, which is the basis for acquiring, classifying and transferring BI
information and applications. The business aspect refers to the criteria affecting the decisions on
the profitability of BI applications. These readiness measures are a manageable business risk.
Obtaining the wide range of privilege, from strong to weak, on the individual criteria of BI
readiness is common for organizations. The strong privilege shows the organizations’ capability
that acts as the lever for success. Weak privilege reflects the risks that require the active
management [30].

2.2 Factors Affecting the BI Readiness

The importance of readiness measurement leads to the development of some general readiness
models. For example, the Gartner assessed the readiness in the five areas of operational,
technical, project, cultural and awareness of resources and efforts. According to this model, the
company is at one of the three levels of readiness, limited, or weak. The level of readiness has the
highest success rate, but the limited level shows the low readiness and needs effort and change for
readiness. The weak level that has the highest failure risk needs more effort and change for
readiness to implement [12]. On the other side, researchers tried to provide the readiness model
for IS such as the research have been done on the readiness for implementing enterprise resource
planning (ERP) [19], customer relationship management (CRM) [22], and knowledge
management (KM) [18]. Although less, but the willingness to BI implementation has been of
interest to researchers. Based on the studies, four main models of organizational readiness
assessment provided by Williams and Williams, Anjariny and Zeki, Anjariny et al., and Eckerson
[29] [30] [1] [2] (see table.1).

Williams (2004) identified seven effective factors that two of them refer to the business factors,
including strategic alignment and IT partnership, three factors refer to the culture, including the
culture of continuous process improvement, the culture of engineering the decision-making
process and the culture of using information and analysis, one factor refers to the use of a
knowledge management approach including the functional use of BI, and one factor refers to the
IT infrastructure including the BI technical readiness and data warehousing. Williams and
Williams (2010) changed the functional use of BI to the portfolios. Moreover, Anjariny and Zeki
[1] and Anjariny et al. [2] confirmed the Williams and Williams [29] model. Anjariny et al. have
focused on explaining the clear strategy, strong commitment, partnership, measurement culture,
and essential needs, availability and strong resources, available and reliable data, technical
infrastructure, appropriate scale and scope and mid-level management support. While most of the
factors are similar, factors such as the appropriate scale and scope and mid-level management
support are new [2]. Anjarny et al. [2] introduced these factors as management, user, business,
project, teamwork, infrastructure and data. They introduced three steps of extraction of effective
factors, evaluation and questionnaire development, and create a model for organizational
readiness assessment for achieving organizational readiness for implementing BI. But the
question is whether the same factors affecting the organization's readiness or organizational
differences require different readiness factors [2]. Hence, this study examines the organizational
readiness for BI implementation in three organizations with the same infrastructure. The
influential factors that have been shown to have an effect on the organizational readiness for BI
implementation and their resources are listed in Table 2.
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Table 1. Prior studies on the organizational readiness for BI

Resource Objective Main Findings

[9] To show the characteristics of | Characteristics of successful BI solutions are as follows:

successful BI solutions - Business sponsors are strongly committed and involved in the project.
- Business wusers and BI technical teams work together.
- BI systems are seen as a corporation source, and appropriate funding
and instructions provide in order to ensure the long-term growth and
survival.
-Companies provide the static view and online interact for users.
-Data are provided.
- BI team has previous experience of BI, and the vendor and the
independent consultants help them to set up partnerships.
The company's organizational culture reinforces the BI solutions.

[29] To study the manufacturing | The prevention of barriers to BI Readiness has been shown that include:
organizations  to  identify | continuous process improvement, the culture of using information and
barriers of readiness for BI analysis. Moreover, the Culture of decision-making and business and IT

partnerships has been less than ideal, and government agencies on
factors such as strategic alignment, continuous process improvement, BI
technical readiness and DW had a problem.

[1] To present a model for BI . . .

: Ten readiness factors and six success factors have been introduced.
readiness & success

(2] To _review t.h N hlStOI‘)./ and Provide an understanding of the strengths and weaknesses of readiness
challenges of implementing BI .

o for BI systems. Then a model has been developed for assessing the BI
systems within the .
. Readiness.
organization.
Table 2. Studied factors based on the research objective
Factor Description Source
Loyalty The action that people show in their relationships. [8] [19] [27]
Organizations should have the culture of performance
Performance . . . o
measurement that is essential for assessing the organizational
measurement X [1]119]
readiness.
The partnership should be in the organization's culture. Using [29]
partnership BI to create business value requires effective partnerships
Culture between business and IT.
Suitable The suitable environment is necessary to make changes in the [7]
environment organization.
Culture of using Organizations that are accustomed to the use of information [29]
information and analytical frameworks do better in ROI of BI.
The cult}l re of One way of learning is freely speaking about the failures. ([8] (191 [27]
learning
Individual’s BI . . . .
skills The skill that people gain by experience and education. [4] [10][22]
Individual Knowledge The knowledge that people gain by experience and education. [1]
Commitment People committed to change in organizations. [2] [13] [14] [18]
Satisfaction People must be willing to make a change in the organization. [2]
Management When that leadership and management are involved in the
su . . [17[10] [27] [32]
pport change process and BI implementation.
Management innovation Innovation, adopt'lon and implementation of new ideas, and [25]
products and service processes
Resource allocation Manage'ment 'shoqld p'r0v1de the necessary resources for [32]
change including financial and human resources.
Continuous process | If the users do not create the required process changes for the [30]
improvement BI, the organizations’ investment in BI will be wasted.
Strategy ertteglg::smess The organization should have a written business plan. 7]
Knowledge-based | If employees and managers know how to find and analyze [7]
decision-making relevant data, decisions will be better.
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3. RESEARCH MODEL AND HYPOTHESIZES

The objective of this study is to assess the organizational readiness for implementing BI.
Therefore, based on the conceptual study and the research literature, a model based on the models
of Anjariny et al. [2]and Anjariny and Zeki [1] has been developed. The model contains
management, individual, culture and strategy as the factors affecting the readiness for BI
implementation, which is shown in Figure 1, and associated hypotheses are explained as follows.

e Culture

The culture was introduced as the culture of measurement by Eckerson [9]and Anjariny et al. [2]
and as the extent of cultural readiness by Gartner [12]. Then Anjariny and Zeki introduced the
culture of measurement in their BI readiness model [1]. Williams and Williams introduced the
culture of using information and analysis as the factor affecting the ROI of BI [29]. Therefore, the
hypothesis 1 is explained as follows:

Hypothesis 1: culture is effective on the organization's readiness for BI implementation.

e Individual

Individual was introduced in the Anjariny and Zeki BI readiness model [1]. Strong teams and
resources are considered as the effective factors of BI readiness [9]. Moreover, Anjariny et al.
have determined the education, commitment, satisfaction, support and partnership as the factors
affecting the readiness and success of BI [2]. Therefore, the hypothesis 2 is explained as follows:
Hypothesis 2: the individual is effective on the organization's readiness for BI implementation.

e Management

Eckerson; Anjariny and Zeki, and Anjariny et al. have introduced mid-level managers’ support
and partnership as the effective factor on the BI readiness [9] [1] [2]. Moreover, Williams and
Williams put the BI portfolio in the management category [29]. Therefore, the hypothesis 3 is
explained as follows:

Hypothesis 3: management is effective on the organization's readiness for BI implementation.

® Strategy

Williams and Williams have introduced the strategic criteria as the strategic alignment [29], then
Eckerson has clearly defined the strategy [9] and ultimately Anjariny and Zeki, used the
Ackerson’s definition in their BI readiness model [1]. Therefore, the hypothesis 4 is explained as
follows:

Hypothesis 4: strategy is effective on the organization's readiness for BI implementation.

4. METHOD: PARTICIPANTS AND DATA COLLECTION

The objective of this study is to assess organizational readiness for implementing BI. Hence,
assuming the similar infrastructure of three studied organizations (i.e., educational, commerce
and IT) and Based on the conceptual study, four factors of management, individual, strategy and
culture and 18 indicators of innovation support, support of change, knowledge, commitment,
loyalty, partnership, satisfaction, written business plan, suitable environment for changes,
learning from failure, continuous process improvement, resources allocation, data warehouse and
BI skills of individuals, use of information and analysis applications, performance measurement
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and knowledge-based decision-making, and their impact on the readiness of BI were examined.
The extracted factors and their resources are shown in Table 4. The questionnaire was used for
gathering the required data. The reliability and validity of the questionnaire were examined using
experts’ ideas and Cranach’s alpha, which was 0.903 for the whole scale of the questionnaire. The
participants of the study were 118 experts of the three organizations of commerce, IT, and
education. According to the results, 42.74% of the respondents were men and 57.27% were
women.

In terms of education, 9% had a diploma, 49% had an associate degree and 35% had Master
degree and 7% had a Ph.D. (the lowest). Moreover, 56% of respondent were the employee and
5% were the lecturer; also 10% of them had worked experience for more than 10 years.

The partial least squares (PLS) method, a component-based structural equation modeling
technique was used for analyzing the measurement and validity of the questionnaire and to
analyze the model. This method simultaneously tests the strength of the relations between the
hidden and observable variables [16].

4.1. Data Analysis

The factor loading coefficient, composite reliability, and the extracted average variance (AVE)
were used to determine the adequacy of the measurement model. The AVE higher than 0.5, the
composite reliability, higher than 0.7 and communality higher than 0.6 is acceptable [24], based
on the results, the model is confirmed (see Table 3). Moreover, the hypotheses were tested by
estimating the path coefficients and the R2 value. The bootstrap resampling method of PLS was
used to determine the significance of the path coefficients. According to Chin [5], R2 higher than
0.67 is strong, higher than 0.33 is mediated and 0.19 is weak. Regarding the Table.4 and R2 =
0.32, our model is at the mediated level. Moreover, according to Cirrone et al. [6] the model’s
goodness of fit (GOF) should be between 0.33 and 0.66; furthermore, the GOF higher than 0.35
as strong, 0.25 as mediated and 0.01 as weak [28]. Based on the result the GOF of the model is
0.51 and is strong.

Table.5 indicates the conformity factor analysis. According to the results, the loading of six
factors (i.e., Suitable Environment, learning from failure, partnership, satisfaction, commitment,
and Written Business plan) were less than 0.5 and were dropped from further analysis (see
Table.4).

Table 3. Model Analysis

Composite R Cronbach’s .

AVE | Reliability | Square Alpha Communality Source
BI Readiness 1 1/0 0/32 1/0 1
Culture 0/85 0/913 0/827 0/85 [1][2] [9][29]
Individual

0/80 0/877 0/720 0/80 [1] [2] [9]
Management | 0/75 0/846 0/641 0/75 [2] [2] [9] [29]
Strategy

0/75 0/847 0/700 0/75 [1]1[9][29]
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The result of the structural model assessment is presented in Fig.1. Based on the results the fit of
the overall model was acceptable. According to the Fig.2, the effects of culture (path coefficient =
-0.395, p<0.05) and management (path coefficient = 0.474, p<0.05) on the IT organization's
readiness for BI implementation were confirmed. Thus, Hypotheses1 and 3 were accepted in IT
organization. Based on the results, individuals had a positive effect on the educational (path
coefficient = 0.229, p<0.05) and commerce (path coefficient= 0.472, p<0.05) organizations
readiness for BI implementation. Thus, the Hypothesis 2 was supported in educational and
commerce organizations. Furthermore, the results indicated that strategy (path coefficient =
0.623, p<0.01) has a positive effect on educational organization's readiness for KM
implementation, therefore the Hypothesis 4 was supported in an educational organization. The
results of hypothesis tests are presented in Table 5.

Table 4. Loading Factors

1-Culture 2-Individuals | 3-Management | 4- Strategy [ BI Readiness
1-1. Performance 0.86
Measurement ’
1-2. Loyalty 0.96
1-3. Culture of Using 0.86
Information and Analytics i
1-4. Suitable Environment 0.36 0.314 0.31 0.63 0.01
1-5. Learning from failure 0.27 0.30 0.18 0.62 -0.01
1-6. Partnership 0.06 0.06 0.26 0.36 0.073
2-1. BI Skills 0.87
2-2. Knowledge 0.89
2-3. Satisfaction -0.20 0.42 0.21 0.30 -0.11
2-4. Commitment 0.58 -0.02 0.06 0.36 -0.053
3-1. Management Support 0.88
3-2. Innovation 0.82
4-1. Continuous Improvement 0.73
4-2. Knowledge-Based 0.93
Decision-Making ’
4-3. BI Resource Allocation 0.96
4-4. Written Business plan -0.02 0.50 0.53 0.30 -0.02
Notes: The loadings of highlighted factors were not confirmed and were eliminated.
Table 5. Tests of hypotheses
Educational Commerce IT
Hypothesi Path_ T P Pat_h. T Path T p
S Coefficien Coefficien P value -
¢ value value ¢ value Coefficient | value value

H1 0.068* 0.638* | 0.569* 0.277* 1.932° | 0.149% -0.395* 4.707* | 0.018*

H2 0.229%* 3.203* | 0.05* 0.47* 5.607* 0'0,,} 2 0.228* 1.487¢ | 0.233*

H3 -0.086" 1.021* | 0.382* 0.03* 0.298* | 0.785* 0.474* 5.503* | 0.012*

H4 0.623" | 7.540% | 0.005" | -0.138* | 1.310% | 0.281% -0.095* 0.613* | 0.583
Notel: P<0.01**  Rejectedx Note2: T > 1.96*

P<0.05%*
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Management Educational: -0.086
Commerce: 0.03
IT: 0.474%*
. H2
Educational: 0.229* H3
Commercg: 0.47*

IT: 0.228 BI
Readiness
H1 =
H4 Educational: 0.6234
Strategy Commercg: -0.138
IT: -0.095

Educational: 0.06§
Commerce: 0.277

IT: -0.395*
Note: * Significant at 0.05 level

** Significant at 0.01 level
x Reiected

Fig 1. Result of Structural Model Test

5. CONCLUSION AND RECOMMENDATIONS

BI can help organizations to better understand their business. This study suggested some key
points of achieving readiness to implement BI. The objective of the study is to examine the
effects of culture and different IT assets on the factors affecting the BI implementation to
understand whether the affective factors on the organizational readiness for implementation of the
BI system in all organizations are identical or not. Hence, the factors affecting the BI readiness
were extracted and were examined in three different organizations of IT, educational and
commercial. The results of model assessment indicated the fit of the overall model. Based on the
results, the strategy has a positive effect on the educational readiness for BI implementation.
Moreover, consistent to the Anjariny et al. [2], and Anjariny and Zeki [1], the results confirmed
the positive effect of the individual on the educational and commerce organizations’ readiness for
BI implementation. Furthermore, similar to the findings of Anjariny et al. [2], Anjariny and Zeki
[1], and Eckerson [9] the effects of culture and management on the organizational readiness were
confirmed in IT organization. But the culture had a negative effect on IT organization’s readiness
for BI implementation that could be due to the lack of suitable basis for involvement, and
cooperation.

Based on the results, the different hypothesizes have been accepted in a different organization.
Therefore, it can be concluded that there is no general model for all organizations, and based on
the organization's scope and the number of the employees, different factors must be applied to
prepare the organizations for BI implementation. Thus, it is suggested that organizations in which
individuals are not closely related to IT should pay more attention to their personnel.
Organizations should try to identify the factors affecting their readiness for BI implementation.

Despite the importance of BI and high statistics of its failure, there is limited research has on what
factors affecting the organizational readiness for BI implementation. Moreover, limited research
has been done in Iran. This study could help organizations that willing to implement BI. It is
expected that the proposed model could increase the readiness of organizations to implement BI.

Finding the comprehensive model could help organizations willing to implement BI. The
readiness for BI implementation is considered as the prerequisite for BI success in an
organization; therefore, research in this area is essential. The next steps would be the sample
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collection, inventory, analysis and more comprehensive and broader modeling. Moreover, making
the similar model to the Davenport maturity model in terms of readiness for BI implementation,
and specifying the required measures to go to the next step could be a useful guide for managers.
According to the results, organizations based on their scope should consider different factors.
Therefore, it is better to investigate the research model in other areas.
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