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Abstract

:

This study aims to examine the factors that influence business intelligence and analytics (BIA) usage in the banking sector. Based on a comprehensive literature review, a theoretical model was developed to explore the impact of three key factors on business intelligence and analytics adoption and usage in the banking sector, namely technological, organizational, and environmental factors. The study used the Statistical Package for the Social Sciences (SPSS) to analyze data collected from 120 employees of Jordan Arab bank. The results revealed the critical impact of not only the existence of data and technology infrastructure but also the importance and availability of management and human resources support and capabilities. This study suggests that, more importantly, successful planning for business intelligence and analytics should go beyond the technology aspects to gain the full benefits of such technology, especially in the banking sector. Yet, we argue that more research needs to be conducted, especially in the context of developing countries, to fully understand how banking sectors can successfully implement and utilize business intelligence and analytics.
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1. Introduction


Business intelligence and analytics (BIA) is considered one of the most critical technologies, systems, practices, and applications that help organizations develop a deeper understanding of business data and gain a competitive advantage while improving operations and product development and strengthening relationships with customers [1,2]. BIA has an even more important role in the banking sector by enabling experts and managers to make better, accurate, timely, and relevant decisions so as to increase the productivity and profitability of the bank and be able to comply with the different regulatory and environmental dimensions of this sector [3].



BIA, nowadays, is a trendy issue and a compulsory prerequisite for creating an outstanding corporate image, which goes in line with implementing a successful plan regarding using technology extensively. Thus, this supports business decisions and gains a competitive advantage in today’s dynamic environment, which requires outstanding efforts for dedicating massive budgets to research and development (R&D). Data are a focal point and are considered the fuel of the future since they can be processed efficiently and used effectively in supporting risky occurrences and decisions that can be heavily reflected in the performance of corporates [4,5].



Business intelligence (BI) is an umbrella term that includes structures, tools, databases, applications, and methodologies to analyze data by converting raw data into meaningful and helpful information to support business managers’ decisions [6]. Banking areas, such as branch performance, sales, risk assessment, electronic banking, customer segmentation, and retention, are generally excellent for applying various business concepts and analytics, technologies, and tools, including data mining (DM), data warehousing, and decision support systems (DSS). Therefore, top management must constantly focus on solving challenging problems and seizing opportunities for the banking sector to succeed and excel in today’s business environment. This requires computerized support for managerial decision making, thereby implying a need for decision support, business intelligence, and analytics systems [7]. Business intelligence systems (BIS) emerged from technical solutions that provide data integration, analytical capabilities, and data mining to provide stakeholders at various levels with valuable information to make their decisions effectively and successfully.



In this regard, data analyses can contribute to solving and developing banking problems and reaching the best results for decision making [8]. Managers cannot see the correlation between different variables in business data because the volume of data is constantly increasing, and it is substantial. Moreover, managers need additional work to reach a conclusion related to the behavioral pattern and the wants and needs of customers. In addition, many additional works are needed to understand and retain the right customers and acquire new ones; consequently, business intelligence through data analyses helps managers and product managers identify different categories of customers, develop products or services aligned with customer needs, define competition and pricing strategy, improve revenue management, increase sales, and expand the customer segment [5].



Researchers have defined business intelligence as the ability of businesses to think, plan, predict, solve problems, understand, devise new ways to improve business and decision-making processes appropriately, enable effective actions, and help create and achieve business goals [9]. Accordingly, the processes, technologies, tools, applications, data, databases, dashboards, scorecards, and online analytical processing (OLAP) are stated to play a role in enabling the capabilities that define business intelligence [10]. BIA practices and tools are seen as critical enablers for data-driven decision making and provide the framework and support banks’ needs to make accurate and fact-based decisions and do business successfully and distinctively [11].



Even though the research interest in business intelligence and analytics usage in the banking-industry sector is increasing, past studies supporting the area cannot be considered as highly grown. Further, the existing literature does not provide satisfactory evidence as to what factors affect business intelligence and analytics usage in addition to the inconsistencies in the results. At the same time, banks’ use of business intelligence and analytics remains high, especially with the availability of huge data sets on customers that can help better decision making in this context. Thus, this study seeks to examine what factors affect the use of business intelligence and analytics in the banking sector in an effort to help this sector plan for better business intelligence and analytics use and adoption.



The following section presents a review of key related literature, and, after that, Section 3 explains the theoretical framework and hypotheses development. Data collection and methodology are presented in Section 4, whereas Section 5 presents the research results. After the discussion of the results in Section 6, Section 7 presents the research contributions, and the last section presents the conclusion along with the limitations and directions for further research.




2. Literature Review and Background


2.1. Business Intelligence and Analytics (BIA)


The term business intelligence (BI) was popularized during the 1990s and could be considered a term encompassing a wide variety of processes and software used to collect, analyze, and disseminate data in the interest of better decision making [12] that includes infrastructures, tools, technologies, databases, applications, and methodologies. BI has been used as an umbrella term to describe concepts and methods for improving business decision making using fact-based support systems [5].



The main goals of business intelligence are to enable interactive and easy access to diverse data, data processing, and transformation to create meaningful and valuable information that can support business managers and analysts in making decisions [13,14]. BI technically entails various software solutions and technologies from extract transform and load (ETL) tools, data warehouse, OLAP technology, data extraction, reporting applications, and an interface that supports the user and web access [1,15]. In its basic form, the BIA process will extract the data needed using ETL technologies, stores them in DW, and the generated reports with the help of OLAP, data mining. Other reporting tools are accessed by end-users through the user interface [16].



In the extract (ETL) process, ETL packages extract data from internal and external sources, eliminate data errors and redundancies, and provide tailored data for access and analysis to be loaded to data warehouse [17]. The data warehouse is a type of database in which data are collected from different databases in different business units, and then are organized and validated to help make decisions within the organization [18]. Later, and depending on the organizations’ needed OLAP technologies—which are multidimensional models that include relational databases and report writing—data mining will produce business reporting for sales, budgeting, and even forecasting [16]. Data mining (DM), which is a fundamental technology that supports BIA, uses a quantitative data analysis tool to identify patterns and rules in data resources and find logical relationships that summarize data in a new, understandable, and useful way to support organizational business intelligence and management decisions [19,20,21]. A key value of data mining in business intelligence and analytics is to anticipate a particular behavior or outcome based on data models, in what is known as predictive analytics, thus giving the most likely outcome leading to better management decisions and future planning [6,22].




2.2. Business Intelligence Application in the Banking Industry Sector


Banks have always been the leading organizations in using the latest technologies, applications, and tools that can improve their business or increase productivity, profits, sales, or give them a competitive advantage among competitors. Similar to other technologies, business intelligence and analytics promises to help the bank acquire much more and better insights than the classical report technologies and provide more accurate and precise data analyses. In fact, BIA enables them to raise both operational and management levels of data underrating and analysis that can lead to increased sales and profits [7,23].



Yet, how banks run and use business intelligence and analytics is a factor of success and differentiation. Business intelligence needs to not only integrate customer information all through the bank to improve efficiency and improve customer service but also needs to enable the bank to utilize all data sources and business intelligence applications. According to [16], business intelligence and analytics have a very significant and critical role on bank performance, product marketing and promoting strategies, risk management, and customer acquisition and retention.



In summary, the literature review of the strategic impact of business intelligence made by [24] clearly shows the important role of business intelligence and analytics. However, more research is needed to understand not just the benefit of such technologies in the banking sector but also how banks are adopting and using such technologies in this sector.





3. Theoretical Framework and Hypotheses Development


Although technology adoption is very well structured, very few studies have been conducted to determine the influencing factors associated with the adoption of BI systems [25]. Following [26], this study uses the technology–organization–environment (TOE) framework developed by [27] to examine those three elements that influence how banks adopt and implement business intelligence and analytics technology, namely the technological, the organizational, and the environmental contexts. Consequently, this study expanded the TOE framework by including new vital additional elements based on the recommendations of [28], namely technology-supporting infrastructure and the presence of a champion, as represented in Figure 1. The following sections explain in detail the theoretical framework and its key elements.



The main reason for applying the TOE framework in the current study context is due to the mentioned framework and is one of the most holistic frameworks that can explain technology adoption in organizations [24]. In addition, the TOE framework looks more into the organization as a whole, not only on the individual level on how the organization adopts and accepts the use of new technologies. Hence, this framework can give more details in all terms. This is why numerous researchers used the TOE framework as a theoretical foundation for studying organizational adoption and use of new technologies since it was introduced in 1990 [26]. Not only this, but it agrees with Awa et al. [25], who claimed that the TOE framework brings both human and nonhuman actors into the network, which is a strength that handles the illusion of accumulated traditions and technocentric predictions of most other frameworks (e.g., TAM, TRA, UTAUT, and TPB). Hence, we believe that the TOE framework will help to achieve a more complete understanding of business intelligence and analytics adoption and use in the banking sector in Jordan.



3.1. Technological Context


The technological context consists of three key elements:



3.1.1. Data-Related Infrastructure Capabilities


Data can be viewed as a large-scale local need, an essential component, and a driver of innovation; they can be considered an asset for any organization, especially banks. Since they mainly help in the development of any products, it is recommended to understand them in a unique and innovative way. According to [29], the use of intelligent data tools is an important component for effective data mining and is an indispensable enabling factor for using BIA. Hence, the following hypothesis will be tested:



Hypothesis 1 (H1).

There is a statistically significant effect of the level of data-related infrastructure capabilities on the level of BIA usage extent.






3.1.2. Technology Supporting Infrastructure


Information Technology (IT) Infrastructure is a broad set of supporting technologies and necessary standards that enable organizations to share data and manipulate resources through a compatible and interconnected manner [1,28]. The availability and compatibility of the IT infrastructure allow companies to obtain and share real-time information and analyze customer data, develop products, analyze competitive markets, and share data and process resources across business units through a compliant, interconnected, and unified IT infrastructure [4]. Hence, we argue that a proper IT infrastructure can heavily enhance the use of BIA in the banking industry. Therefore, the following hypothesis will be tested:



Hypothesis 2 (H2).

There is a statistically significant effect of the level of technology-supporting infrastructure on the level of BIA usage extent.






3.1.3. Data-Management Challenges


Data management is one of the challenges of using BIA. It is crucial to use BIA data that are reliable, current, relevant, predictable, and accurate [30,31,32]. Data quality is a fundamental issue in the selective investigation of data and refers to the consistency and breadth of the data [33,34]. Today’s business intelligence frameworks can work with different types of data, such as mathematical and nonmathematical data, and their quality is very critical. In fact, data quality explains why some correlations are effective with their BI engine while others are not. Examination indicates that clean, actionable data may be key factors for achieving business intelligence [35,36]. Yet, the task of ensuring data quality is an unpredictable endeavor and requires sustained effort [31]. Thus, the following hypothesis will be tested:



Hypothesis 3 (H3).

There is a statistically significant effect of the level of data-management challenges on the level of BIA usage extent.







3.2. Organizational Context


The organizational context comprises three key elements:



3.2.1. Top-Management Support


Senior-management support ranks highly as a critical success factor (CSF) for BIA [37]. In fact, senior-management support is essential to the success of BIA, according to Ref. [38], and is, perhaps, the biggest barrier to using business intelligence. High-level hierarchical management needs to deliberately focus on the use of business intelligence and business to maximize its benefits [39]. In addition, BIA must be driven from the most important levels within banks, and the inability to do so leads BIA drivers to be unable to reach the maximum capacity [39]. Senior-management support helps drive the use of business intelligence and intelligence by overseeing change measures, acquiring core assets, and supporting collaboration between specialized units [30,40]. Accordingly, the following hypothesis will be tested:



Hypothesis 4 (H4).

There is a statistically significant effect of the level of top-management support on the level of BIA usage extent.






3.2.2. Presence-of-Champion


It refers to a highly enthusiastic person with in-depth knowledge of the organization’s business processes and the technological innovation being discussed and committed to the innovation. Champions promote innovation by providing information, creating awareness, providing material resources, providing political support, and gaining organizational acceptance of the innovation, which are crucial for the successful adoption and implementation [5]. We believe that the presence of a champion that leads and supports the adoption and use of BIA in banks will have a huge impact. Thus, the following hypothesis will be tested:



Hypothesis 5 (H5).

There is a statistically significant effect of the level of presence of the champion on the level of BIA usage extent.






3.2.3. Talent-Management Challenges


To execute BIA adequately, a mix of business and IT experts is considered significant [31]. Experts who have the necessary abilities, especially the logical capacities, are needed to utilize the full potential of BIA tools and technology [41]. Hence, we argue that the presence of talent in both business and technology aspects will play a key role in the use and utilization of BIA in the banking sector. Therefore, the following hypothesis will be tested:



Hypothesis 6 (H6).

There is a statistically significant effect of the level of talent-management challenges on the level of BIA usage extent.







3.3. Environmental Context


The environmental context comprises three key elements:



3.3.1. Competitive Pressure


It refers to the pressure factor that the bank feels from its competitors in the financial field. This competition makes banks look for better technologies to raise their efficiency, increase their efficiency and deals, and increase the number of customers [42]. In fact, technology adoption and usage in the banking sector are heavily driven by competition [43]. Hence, the following hypothesis will be tested:



Hypothesis 7 (H7).

There is a statistically significant effect of the level of competitive pressure on the level of BIA usage extent.






3.3.2. External Market Influence


In addition to the competition, the banking sector is always under the external pressures of new products (services) and demanding customers. Hence, banks always rely on new technologies, such as data warehouses and BIA, as strategic initiatives to counter these factors [44]. In [45], it is noted that banks facing environmental uncertainties “engage in greater advisory and research activities” to understand their internal and market activities better. In addition, [26] emphasized that banks have a higher use of IT and technologies, such as business intelligence, which can greatly impact their effort to address external market influences [12]. Consequently, the following hypothesis will be tested:



Hypothesis 8 (H8).

There is a statistically significant effect of the level of external market influence on the level of BIA usage extent.






3.3.3. Regulatory Compliance


The banking-industry sector is a very regulated sector, and compliance with laws and regulations requires achieving a high level of accuracy in data collection and analyses [44]. For example, in the United States, the Foreign Account Tax Compliance Act (FATCA) expects banks to meet the requirements of explicit monetary details. In the context of the current study, the value of BIA usage in this setup, it is very important to collect and analyze accurate and productive data to meet the administrative disclosure requirements and other compliance regulations [44,46]. Thus, the following hypothesis is suggested:



Hypothesis 9 (H9).

There is a statistically significant effect of the level of regulatory compliance on the level of BIA usage extent.





Building on previous discussions and based on the TOE framework, the conceptual model is summarized in Figure 1, which presents the factors considered for this study within the technological, organizational, and environmental contexts of the TOE framework.






4. Research Methodology


4.1. Population and Sample Study


The study population consists of Jordanian commercial banks that use business intelligence and analytics on a large scale. After communicating with the banks, it was clear that the Arab Bank is the distinguished and pioneering bank in this field in Jordan, namely in using business intelligence and analytics programs. However, other banks are still at the beginning of their use and establishment of such technology. Hence, basically, the study population consists of all employees in the risk-management department, compliance department, information-technology department, branches, and sales department at the Arab Bank. However, due to the difficulty of involving all of the study population in all 81 branches of the Arab Bank, the study used a convenience sampling of the population.




4.2. Data Collection Methods


This study used the questionnaire as a tool for the field study through the preparation of the questionnaire. Its axes and items are based on the theoretical framework of the study as well as previous studies related to the subject of the study. The questionnaire included three main sections with 61 questions. A five-point Likert scale was used, which consists of strongly agree (5), agree (4), neutral (3), disagree (2), and strongly disagree (1) in answering the questions of the survey. Later, online questionnaires were sent through email (Google Form), due to the precautionary conditions and measures applied during the COVID-19 pandemic. Out of all online questionnaires distributed, 120 questionnaires were retrieved and defined as valid and were verified.



To ensure the minimum sample size, [47] suggested that the sample size should be ten times the largest number of structural paths directed at a particular latent variable in the structural model. The research model has nine structural paths directed to the BIA usage variable; the minimum sample size required is 90. For more accuracy, we ran the statistical analysis software G*Power, the most known and commonly used free software, which allows approximating power parameters for the research design by applying different methods and various user interfaces. Based on the criteria of an effect size f2 = 0.15, error probability α = 0.05, number of predictors 9, and power (1 - β) = 0.80, the results indicate that a sample of 114 is required in this study. Consequently, our final sample of 120 in this study is suitable for SPSS analysis purposes.




4.3. Validity and Reliability Test (Pretest)


In order to ensure clarity of the questionnaire and validate the accuracy of the instrument and the responses provided [48], the content-validity test was conducted with 30 experts and professors from the study community. In addition to determining the extent of the internal homogeneity of the study tool, the correlation coefficients between each statement and the degree of the phrase contained in the axis to which it belongs was used. Next, a reliability test was carried out using Cronbach’s Alpha test to measure the internal consistency of the study tool. The results of the Cronbach’s Alpha test were as follows:



As the results in Table 1 show, the value of Cronbach alpha for all measures of the study tool is high and above 0.70, which indicates that the study tool is of a high degree of reliability and stability and is sufficient to achieve the purposes of the study [49,50].





5. Research Results


This study used SPSS to analyze the data collected through the questionnaire. Descriptive analyses have been used to underhand the demographic characteristics of the sample, whereas the mean, standard deviation, and relative weight were used to analyze the questionnaire statements and understand the attitudes of the respondents toward the statements of the study instrument. In addition, Pearson’s correlation coefficient was used to determine the level of internal homogeneity of the study tool. Finally, a simple-regression coefficient was used to test the relationships between the independent variables and the dependent variable.



5.1. Demographic Characteristics of the Sample


Table 2 shows the key analysis of the demographic data that describe the sample. In this study, the respondents were 78 males (65%) and 42 females (35%), whereby most of them were above 40 years old. In addition, most of the respondents were bachelor’s degree holders (73%) with more than 5 years of experience. Interestingly, most of the respondents were managers or heads of sections (totaling 75.83%).




5.2. Results of the Measurement Items Analysis


The results of the mean average score, standard deviation, and relative weights, which were computed for all the study statements (items) of the independent and dependent variables to understand the attitudes of the respondents toward the statements of the study instrument.



5.2.1. The First Dimension: The Technological Context


As Table 3 shows, all measurements items of the data-related infrastructure capabilities were high, and it shows the high level of the data-related infrastructure capabilities in the Arab Bank from the viewpoint of the study sample, with a mean of 3.827 and a standard deviation of 1.070. The same can be said about all expressions of the technology-supporting infrastructure and shows the high level of the technology-supporting infrastructure in the Arab Bank from the viewpoint of the study sample, with a mean of 3.825 and a standard deviation of 1.096. In addition, all statements (items) of the data-management challenges revealed the high level of the data-management challenges in the Arab Bank from the viewpoint of the study sample, with a mean of 3.730 and a standard deviation of 1.244. Overall, Table 3 shows the high level of the dimension of the technological context in the Arab Bank from the viewpoint of the study sample, with a general mean of 3.794 and a standard deviation of 1.137.




5.2.2. The Second Dimension: The Organizational Context


As can be seen in Table 4, all measurement items of the top-management support were high, and it demonstrates a high level of top-management support in the Arab Bank from the viewpoint of the study sample, with a mean of 3.817 and a standard deviation of 1.051. The same can be seen for all statements (items) of the presence-of-champion, with a mean of 3.792 and a standard deviation of 1.196. Further, all statements (items) of the talent-management challenges were with a mean of 3.730 and a standard deviation of 1.177. Overall, the organizational context from the viewpoint of the study sample was high with a mean of 3.779 and a standard deviation of 1.141.




5.2.3. The Third Dimension: The Environmental Context


Table 5 shows that all measurement items of the competitive pressure were high, with a mean of 3.827 and a standard deviation of 1.145. The same can be seen for the external market influence and regulatory compliance, with means of 3.917 and 3.842 in addition to standard deviations of 1.079 and 1.123, respectively. Overall, Table 5 shows a mean of 3.862 and a standard deviation of 1.116.




5.2.4. The Dependent Variable: The BIA Usage Extent


As can be seen in Table 6, all measurements items of the BIA usage extent were high, with a mean of 3.795 and a standard deviation of 1.126.





5.3. Results of the Regression Coefficient Analysis


Finally, Table 7 shows the results of simple-regression test results and the coefficient related to each factor and the relationships between each independent variable and the dependent variable. The results reveal the significance of the model as a whole, as the F value was significant at the level 0.01 for all main variables. In fact, the results reveal a significant effect of the level of data-related infrastructure capabilities, the level of technology-supporting infrastructure, the level of data-management challenges, the level of top-management support, the level of presence-of-champion, the level of talent-management challenges, the level of competitive pressure, the level of external market influence, and the level of regulatory compliance on the level of BIA usage extent at the level 0.01, thereby supporting all hypotheses of this study. However, it is worth noting that the level of effect of each variable on the level of BIA usage extent varies from 2.505% to 3.222%.





6. Discussion


This study examined the factors affecting business intelligence and analytics use in the banking sector. The factors analyzed in this study were organized in three dimensions that include technological, organizational, and environmental contexts based on the TOE framework. The results showed that data infrastructure and data-management capabilities have a significant effect on the extent to which business intelligence is used, and business and technology-supporting infrastructure has a significant impact as well. In fact, organizations, especially banks, need to have a robust data infrastructure that serves as the base layer for business intelligence, with an advanced IT infrastructure to better deploy business intelligence applications across business functions to have higher rates of BIA usage.



One of the most important factors that is necessary to adopt and use business intelligence in the banking context was the support of senior management, and the results showed that such support has a significant impact, as expected. Senior management and a great “champion” can initiate the use of business intelligence within their organizations, not only through providing the necessary resources, but also by encouraging their use and utilization in all bank operations and management decisions. In fact, resilient and sound senior management has a huge impact on BIA adoption, whereby the higher level of talent management results in the higher pioneering of the bank in the use of BIA.



The results clearly show the importance of the environmental dimension on the level of using BIA. The higher the competitive pressure and the greater the competition between sectors, the more banks will increase their BIA usage. Moreover, the results revealed the influence of the external market factors on increasing the adoption and usage of business intelligence as a way to create competitive advantages. Organizations view the effective use of BIA as a strategy that drives organizational performance and uses their critical data to outperform competitors. Thus, the strategic use of business intelligence adds advantages to organizations. Finally, the results show the impact of regulatory compliance on the level of BIA usage, whereby the higher the rate of regulatory compliance, the higher the rate of BIA usage. In fact, BIA represents an important tool for banks to comply with not only local and internal regulations but also international standards and regulations.




7. Contributions


First of all, this research contributes to the literature on business intelligence and analytics by attempting to explore the impact of the TOE framework on business intelligence and analytics usage in developing-country contexts. This comprehensive framework, which has guided numerous studies in the developed world, has revealed some interesting insights on how different this can be in a developing-country context such as Jordan. In addition, another key contribution of this study arises from the empirical analysis of this framework, which revealed some practical and comprehensive guidelines that can help banks in such a context plan better for their business intelligence and analytics projects. Finally, we argue that this research will be the foundation that can help other researchers dig deep into understanding how banks, especially those in developing countries, can utilize business intelligence and analytics.




8. Conclusions


Business intelligence and analytics is a key tool that deals with large amounts of diverse data, whether structured or unstructured [2], thus providing banks with the huge value of achieving better operations and great competitive advantages. With the dynamic environment we are facing nowadays, every bank should emphasize the importance of implementing a massive business-intelligence system to keep up with the fast pace of technology. In this study, we studied the factors that influence the use of business intelligence and analytics in the banking sector. Different factors have been examined, including technical, organizational, and environmental dimensions. The results of the analysis confirmed not only the importance of these factors on business intelligence and analytics adoption and use but also on the huge value for the banking sector that can be achieved by such technology. In fact, it is extremely important to understand the dynamics of these factors, not only to achieve better usage of business intelligence, but also to better plan and implement such technologies in the banking sector.



The results presented in this study reveal that to achieve better fact-based decision making, business-intelligence technologies require the presence of quality-level data-related infrastructure capabilities, great senior-management support and better “market environment” awareness. Yet, the researchers believe that more factors with more comprehensive and larger populations need to be studied in order to fully understand the critical success factor of BIA usage and utilization. That is, further research can test the proposed model in different contexts, such as the Jordanian public-shareholding firms as they invest heavily in BIA systems, and, in turn, more generalizable results can be obtained. In addition, future research could apply the model to developed countries to compare the results with those of developing counties. Finally, the researchers examined the impact of BIA on firm performance and innovation capabilities, but more research is needed to examine the BIA adoption on organizational effectiveness in a holistic view. To conclude, the results of this study are of supreme implication to the literature in this research area and can motivate additional crucial studies to shed more light on their standings.
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Figure 1. Theoretical Framework. 
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Table 1. Results of research tool reliability.
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	Dimension
	Number of Measurements Items
	Cronbach Alpha





	Technological context
	15
	0.975



	Organizational context
	15
	0.982



	Environmental context
	15
	0.990



	BIA usage extent
	16
	0.971



	Total Questions
	61
	0.995
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Table 2. Demographic characteristics of the study sample.
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Categories

	
N

	
%






	
Gender

	
Male

	
78

	
65




	
Female

	
42

	
35




	
Age

	
Less than 30 years old

	
14

	
11.67




	
From 30 to 40 years old

	
41

	
34.17




	
From 40 to 50 years old

	
30

	
25.00




	
From 50 to 60 years old

	
35

	
29.17




	
Academic qualification

	
Bachelor’s

	
88

	
73.34




	
Master’s

	
22

	
18.33




	
PhD

	
10

	
8.33




	
Current functionality

	
Employee

	
29

	
24.17




	
Manager

	
37

	
30.83




	
Head of section

	
54

	
45.00




	
Years of Service

	
Less than 5 years

	
28

	
23.33




	
From 5 to less than 10 years

	
44

	
36.67




	
From 10 to less than 15 years

	
28

	
23.33




	
15 years and over

	
20

	
16.67
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Table 3. Mean average score, standard deviation, and relative weight of the technological-context measurements items.
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No.

	
Subdomains/Measurements Items

	
Mean

	
S. D

	
Relative Weight

	
Degree

	
Arrangement






	
Data-related Infrastructure Capabilities




	
1

	
The data-management systems used in the bank are characterized by the automatic ability to detect any tampering with them

	
3.833

	
1.147

	
0.767

	
High

	
3




	
2

	
The systems and devices used in analyzing the data contribute to finding solutions to all the various problems facing the bank

	
3.783

	
1.024

	
0.757

	
High

	
4




	
3

	
Methods of analyzing data and information assist managers in the process of planning and making various decisions within the bank

	
3.867

	
1.028

	
0.773

	
High

	
2




	
4

	
The data-analysis methods used can adapt to the knowledge environment within the bank

	
3.633

	
1.081

	
0.727

	
High

	
5




	
5

	
Business analysis and data systems within the bank are linked together in an integrated and interactive manner

	
3.900

	
1.071

	
0.780

	
High

	
1




	
Technology-Supporting Infrastructure




	
1

	
The bank has all the human qualifications of the highest level in achieving the tasks required of them

	
3.733

	
1.113

	
0.747

	
High

	
4




	
2

	
The bank’s management provides all protection methods for the information system used

	
3.833

	
1.024

	
0.767

	
High

	
3




	
3

	
The bank works to provide all modern technological methods in the field of business analysis

	
3.933

	
1.104

	
0.787

	
High

	
2




	
4

	
The bank’s management is interested in providing technology that contributes to the ease of flow of necessary information in all directions

	
3.717

	
1.217

	
0.743

	
High

	
5




	
5

	
The devices and equipment used by the bank are compatible with business intelligence systems and programs

	
3.967

	
1.020

	
0.793

	
High

	
1




	
Data-Management Challenges




	
1

	
The information system used in the bank provides all the requirements of the beneficiaries

	
3.783

	
1.231

	
0.757

	
High

	
1




	
2

	
The information system available in the bank seeks to keep pace with technological and technical developments

	
3.717

	
1.298

	
0.743

	
High

	
3




	
3

	
The administration is concerned with achieving the highest possible level of efficiency of the information system

	
3.767

	
1.221

	
0.753

	
High

	
2




	
4

	
The administration seeks to reach the information system to the highest level of effectiveness of performance

	
3.700

	
1.234

	
0.740

	
High

	
4




	
5

	
There is a communication system at the highest level of efficiency between the information system and the beneficiaries

	
3.683

	
1.237

	
0.737

	
High

	
5
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Table 4. Mean average score, standard deviation, and relative weight of the organizational-context measurements items.
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No.

	
Subdomains/Measurements Items

	
Mean

	
S. D

	
Relative Weight

	
Degree

	
Arrangement






	
Top-Management Support




	
1

	
Management encourages group discussion of working methods

	
3.842

	
1.021

	
0.757

	
High

	
3




	
2

	
The administration encourages individual initiatives and creative ideas

	
3.858

	
1.031

	
0.773

	
High

	
2




	
3

	
The heads meet regularly with employees to discuss required business goals

	
3.742

	
1.081

	
0.727

	
High

	
5




	
4

	
The organizational structure of the department corresponds to the general objectives of the bank

	
3.900

	
1.016

	
0.780

	
High

	
1




	
5

	
The organizational structure followed in the bank facilitates the speedy completion of work

	
3.742

	
1.104

	
0.747

	
High

	
4




	
Presence-of-Champion




	
1

	
Employees are interested in performing all duties and tasks assigned to them quickly and enthusiastically

	
3.717

	
1.217

	
0.743

	
High

	
4




	
2

	
Employees use their powers effectively

	
3.967

	
1.020

	
0.793

	
High

	
1




	
3

	
Employees appreciate the responsibility that is assigned to them

	
3.783

	
1.231

	
0.757

	
High

	
2




	
4

	
Employees are interested in providing innovative ideas that contribute to improving work methods

	
3.725

	
1.290

	
0.743

	
High

	
4




	
5

	
Workers seek to raise their capabilities and skills

	
3.767

	
1.221

	
0.753

	
High

	
3




	
Talent-Management Challenges




	
1

	
The bank periodically provides material and moral incentives to its employees and encourages them to develop their skills

	
3.683

	
1.209

	
0.737

	
High

	
3




	
2

	
The management carefully follows the talents’ trends and attitudes and supports their talents by conducting workshops to develop these talents

	
3.733

	
1.098

	
0.743

	
High

	
2




	
3

	
Future training courses are determined based on the actual needs of the institution’s personnel

	
3.683

	
1.277

	
0.737

	
High

	
3




	
4

	
The bank management knows the capabilities of their employees towards developing the institution and the capabilities of their colleagues

	
3.650

	
1.255

	
0.730

	
Medium

	
4




	
5

	
The bank’s management provides several options for talented people to advance their career path and develop the capabilities necessary to succeed in their career path.

	
3.900

	
1.048

	
0.780

	
High

	
1
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Table 5. Mean average score, standard deviation, and relative weight of the environmental-context measurements items.
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No.

	
Subdomains/Measurements Items

	
Mean

	
S. D

	
Relative Weight

	
Degree

	
Arrangement






	
Competitive Pressure




	
1

	
The institution depends on providing it with the most important modern technologies and keeping pace with technological development and progress

	
3.900

	
1.080

	
0.780

	
High

	
1




	
2

	
The corporation has a well-thought-out annual plan to achieve the goals of the organization according to its capabilities

	
3.867

	
1.181

	
0.773

	
High

	
2




	
3

	
The corporation seeks leadership in its field and constantly updates all its administrative systems

	
3.850

	
1.034

	
0.770

	
High

	
3




	
4

	
The bank seeks innovation and creativity through training courses and workshops for its employees

	
3.783

	
1.245

	
0.757

	
High

	
4




	
5

	
The bank has a clear vision and a well-thought-out plan to be able to be at a leading level and achieve a competitive advantage

	
3.733

	
1.186

	
0.747

	
High

	
5




	
External Market Influence




	
1

	
The bank seeks to increase its market share from the rest of the competitors

	
4.067

	
0.968

	
0.813

	
High

	
1




	
2

	
The bank provides the banking services they want at the right time and the right cost

	
3.950

	
1.091

	
0.790

	
High

	
2




	
3

	
The bank takes care of all the financial and banking affairs of customers

	
3.767

	
1.262

	
0.753

	
High

	
5




	
4

	
The bank is interested in providing all banking services to customers in an easy and simple way

	
3.933

	
1.113

	
0.787

	
High

	
3




	
5

	
The bank provides a high degree of security and confidentiality to all customers

	
3.867

	
1.181

	
0.773

	
High

	
4




	
Regulatory Compliance




	
1

	
The bank’s management is keen to provide all information with transparency and clarity

	
3.933

	
1.113

	
0.787

	
High

	
1




	
2

	
The bank publishes financial data following local and international standards

	
3.833

	
1.147

	
0.767

	
High

	
3




	
3

	
The management of the bank provides all the information on the financial transactions it carries out

	
3.783

	
1.024

	
0.757

	
High

	
4




	
4

	
The bank’s management enjoys independence in decision making

	
3.867

	
1.028

	
0.773

	
High

	
2




	
5

	
The bank’s management personnel are obligated not to conflict with the bank when carrying out their business.

	
3.633

	
1.081

	
0.727

	
High

	
5
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Table 6. Mean average, standard deviation, and relative weight of the BIA-usage-extent measurements items.
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	No.
	Measurements Items
	Mean
	S. D
	Relative Weight
	Degree
	Arrangement





	1
	Business intelligence and analysis programs increase the efficiency and effectiveness of performance
	3.900
	1.071
	0.780
	High
	3



	2
	Business intelligence and analysis programs are designed to handle administrative and financial events and processes
	3.733
	1.113
	0.747
	High
	8



	3
	Business intelligence and analysis programs are used to improve the decision-making process in organizations through the information stored in databases
	3.833
	1.024
	0.767
	High
	5



	4
	Business intelligence and analysis programs help in acquiring knowledge from the reality of the databases stored in the systems in the areas that support the capabilities of the higher management in the organization
	3.933
	1.104
	0.787
	High
	2



	5
	Business intelligence and analysis programs work to increase the bank’s ability to achieve all required goals
	3.717
	1.217
	0.743
	High
	9



	6
	Business intelligence and analysis programs clearly represent symbolic knowledge such as graphs, semantic networks, and texts
	3.967
	1.020
	0.793
	High
	1



	7
	The business intelligence and analysis programs used can extract information from complex data
	3.783
	1.231
	0.757
	High
	6



	8
	Business intelligence and analysis software allow for fast and adequate storage of knowledge
	3.717
	1.298
	0.743
	High
	9



	9
	The knowledge and inferences used in the business intelligence and analysis programs are represented according to criteria defined by the bank
	3.767
	1.221
	0.753
	High
	7



	10
	The knowledge and inferences used in business intelligence and analysis programs are kept safe to keep them from any manipulation
	3.700
	1.234
	0.740
	High
	10



	11
	Business intelligence and analysis programs provide all the bank’s needs for information and data on banking operations
	3.683
	1.237
	0.737
	High
	11



	12
	Business intelligence and software systems within the bank are working on updating themselves periodically and automatically
	3.842
	1.021
	0.757
	High
	6



	13
	Business intelligence and analysis systems and software handle logical and programmatic errors
	3.858
	1.031
	0.773
	High
	4



	14
	Business intelligence and analysis software automatically maintains a copy of the data in the event of a sudden failure in the bank’s network
	3.742
	1.081
	0.727
	High
	12



	15
	Specialized companies perform periodic maintenance of the bank’s business intelligence and analysis programs’ devices
	3.900
	1.016
	0.780
	High
	3



	16
	Specialized companies regularly update the programs related to the bank’s business intelligence and analysis programs
	3.742
	1.104
	0.747
	High
	8
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Table 7. Results of hypotheses testing.
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	No.
	Hypotheses
	B
	T
	F
	P





	H1
	Data-related infrastructure –> BIA usage extent
	2.991
	79.311 **
	6920 **
	0.000



	H2
	Technology-supporting infrastructure –> BIA usage extent
	2.957
	73.948 **
	5468 **
	0.000



	H3
	Data-management challenges –> BIA usage extent
	2.935
	36.563 **
	1337 **
	0.000



	H4
	Top-management support –> BIA usage extent
	3.222
	40.466
	1637 **
	0.000



	H5
	Presence-of-champion –> BIA usage extent
	2.505
	27.455 **
	753.76 **
	0.000



	H6
	Talent-management challenges –> BIA usage extent
	2.921
	71.448 **
	5181 **
	0.000



	H7
	Competitive pressure –> BIA usage extent
	2.624
	39.578 **
	1566 **
	0.000



	H8
	External market influence –> BIA usage extent
	2.716
	36.534 **
	1335 **
	0.000



	H9
	Regulatory compliance –> BIA usage extent
	2.944
	55.816 **
	3115 **
	0.000







** Statistically significant at the level of significance (α = 0.01).
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