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Background and purpose: Evaluating the growth of business intelligence within an
organization helps in rectifying weaknesses and enhancing the organization’s
capabilities, consequently leading to a highly effective improvement in performance and
an increase in the efficiency of business intelligence systems. The objective of this
study is to perform interpretive structural modeling for the implementation of business
intelligence in small and medium-sized enterprises (SMES).

Research method: The research method was quantitative, of a descriptive-analytical
type, and applied in terms of its objective. The statistical population of the research
consisted of experts knowledgeable about business intelligence. The sample size was 17
individuals, selected through purposive sampling. To collect data, library studies and
questionnaires were used. Data analysis was performed using SPSS and EXCEL
software.

Findings:

The findings indicate that business intelligence in SMEs comprises three levels. At the
first level are the indicators of “environmental factors,” “competitive factors,”
“customer-related factors,” and “cultural and political factors.” In other words, the
aforementioned indicators are most influenced by other indicators in the research.
Indicators at the second level influence the indicators at the first level and are influenced
by indicators at the third level. At the second level of the model are “technology
factors,” and at the third level are the indicators of “individual factors,” “financial
factors,” and “managerial factors,” which have the greatest impact on the lower-level
indicators.

Conclusion: By relying on business intelligence, managers can grasp the pulse of the
company’s business affairs along with the competitive landscape. By utilizing up-to-
date reports, they can have more opportunities to react to conditions arising from rapid
market changes and lead their organization through critical situations.
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Introduction

In the era of the information explosion, organizations generate and collect vast amounts of data
on a daily basis. Extracting useful information from databases and transforming data into
actionable results is the main challenge organizations face. Business intelligence (BIl) is
essentially the commercial application of data mining and includes the analysis of statistical data
related to business conditions and the organization’s surrounding environment (Al-Okaily et al.,
2023). Business intelligence is an effective factor in purposeful business analysis and competitor
analysis aimed at making strategic decisions and even enabling rapid strategic shifts. Enhancing
business intelligence increases an organization’s awareness of its business environment and
provides the capability for accurate and timely analysis of data and information (Rahman et al.,
2023). In fact, to adapt to the new challenges of a complex and dynamic environment,
organizations require relevant and timely information. For this purpose, organizations engage in
extensive data collection from separate internal and external sources. Business intelligence tools,
by utilizing information technologies such as online analytical processing (OLAP) and data
mining, facilitate intelligent decision-making in complex organizational environments (Al-
Khaldi, 2025).

The efficiency and effectiveness of business intelligence (BI) systems play a significant role in
the success and competitive advantage of an organization. The evaluation of these systems is
examined from various perspectives due to their extensive scope and coverage, as well as their
long-term benefits. Considering the substantial cost of implementing Bl systems in organizations,
their effective utilization is of paramount importance (Ishikiyrima et al., 2015). Zafer and Mustafa
(2017) stated that, on average, in developed economies (high-income countries), small and
medium-sized enterprises (SMEs) contribute 55% and 65% to GDP and employment,
respectively. In developing economies (middle-income countries), SMEs contribute an average of
70% to GDP and 95% to total employment. Similarly, in low-income economies, they contribute
60% to GDP and 70% to total employment. In lIran, over 85% of companies are SMEs,
accounting for 93% of the workforce and approximately 30% of the added value (Esmailpour et
al., 2018). It should be noted that dynamic markets, fluctuating customer demand, intense
competition, and the necessity for strict control and risk management are just a few of the
characteristics of the business environment in which organizations operate. Better management
and decision-making processes are the differentiating factors between success and failure in these
markets. Business intelligence aids decision-makers in all business sectors by utilizing and
managing information resources to solve problems promptly and make high-quality decisions. Bl
systems in organizations must be comprehensive yet simple for users. Bl covers many
organizational domains and offers numerous capabilities that help businesses improve and
optimize their performance. By using BI, businesses can make better decisions, improve their
processes, better predict market trends, and choose appropriate strategies for growth and success.
This enables businesses to achieve better products and services for their customers and maintain a
stronger market presence (Fars et al., 2023).

According to the regulations for SMEs, they are a type of industry and business that does not
require substantial investment, extensive human resources, and many other factors. In addition to
these advantages, SMEs are highly beneficial for the economic growth and livelihood of
countries. Governments can support the activity, growth, and development of these enterprises
through supportive policies, enabling business intelligence, and providing services and facilities.
Various policies, such as local content policies, support for SMEs, value chain program
enhancement, and provision of training, consulting, and marketing assistance services, are
examples of support measures. These factors further emphasize the necessity of examining
business intelligence in SMEs. In this context, the main research question is formulated as
follows: How is interpretive structural equation modeling for the implementation of business
intelligence in small and medium-sized enterprises?
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Research Methodology

Given that the aim of this study is to develop an interpretive structural equation modeling (ISEM)
framework for implementing business intelligence in small and medium-sized enterprises
(SMEs), with an emphasis on the organization’s human resources, the research method is:
fundamental-applied according to its purpose; quantitative according to the data collection
approach; cross-sectional according to the time of data collection; and survey-based according to
the nature of the research. In this study, in order to explain the dimensions of business
intelligence in SMEs, first, through library studies (reviewing written documents such as books,
journals, etc.), the dimensions were identified. Then, in order to finalize the list of dimensions and
components, the expert survey method using the Delphi technique was employed. Finally, to
examine the relationships and influence among the extracted dimensions using interpretive
structural modeling (ISM)/ISEM, MIK-MAC (Mic-Mac) was used. The statistical population of
this study consisted of experts knowledgeable about business intelligence, including university
professors, business management directors and experts, and managers of small and medium-sized
companies in the city of Kerman. These participants collaborate in two stages: (1) identifying
factors (expert judgment process) and (2) level-setting and examining the relationships among
dimensions (interpretive structural equation modeling). The number of participants was estimated
at 253. The sample size in this study was 17 participants, selected through purposive sampling.
Additionally, because the statistical population was limited, the study did not define a separate
sample size in the usual way and instead conducted a census (i.e., included all relevant experts).

The measurement instruments used in this research were library studies and a questionnaire. The
Delphi questionnaire was designed to confirm the factors extracted from library studies and
through expert interviews, with the ultimate goal of finalizing the list of dimensions related to
business intelligence in SMEs. For this purpose, the questionnaire used a 5-point Likert rating
scale. If you want, | can also smooth the English further to match journal style (e.g., unify terms
like ISM vs ISEM and Mic-Mac wording). The second questionnaire of this study is related to the
ISM (Interpretive Structural Modeling) method, which examines the relationships among the
dimensions of business intelligence in small and medium-sized enterprises (SMES).

Findings

Based on the results of the interpretive structural modeling, the final model shows the
relationships among the organizing indicators of business intelligence in small and medium-sized
enterprises (SMEs), which are structured into three levels.

Level 1: This level includes the indicators “Environmental Factors,” “Competitive Factors,”
“Customer-Related Factors,” and “Cultural and Political Factors.” In other words, these
indicators are most influenced by the other indicators in the research.

Level 2: The indicators at this level influence the indicators in Level 1 and are influenced by
the indicators in Level 3. This level includes the “Technology Factors” indicator.
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Level 3: This level includes the “Individual Factors,” “Financial Factors,” and “Managerial
Factors” indicators, which have the most significant impact on the indicators in the lower
levels.

Based on the results of the MIC-MAC analysis, the indicators “individual factors,” “financial
factors,” “environmental factors,” ‘“competitive factors,” “technology factors,” “managerial
factors,” and “cultural and political factors” are placed in the linkage factors area, and the
indicator “customer-related factors” is placed in the dependent factors area.

9% ¢ 29 ¢ EE 13

Conclusion

Business intelligence applications bring new life to an organization’s strategy. They measure the
accuracy and success of the company’s goals and objectives. Given the presence of a complex
and crowded competitive environment, organizational managers must be able to make effective
decisions under conditions of certainty, conflict, and uncertainty. It seems that business
conditions—and even concepts themselves—are changing rapidly, and senior managers need
methods and tools that can understand the pulse of these changes and guide them in decision-
making. In most organizations, involvement in day-to-day affairs leaves no opportunity to
analyze the situation. As a result, senior managers may become unaware of current conditions and
forget to think ahead. By relying on business intelligence, managers can keep their finger on the
pulse of the company’s business processes and competitive conditions, and by using up-to-date
reports, they can gain more opportunities to respond to rapidly changing market conditions and
lead their organization through current crises toward its goals. Based on the results obtained, it is
suggested that:

. A more collaborative environment should be created within the organization so that
individuals feel more useful and valued.
. Cost-reduction methods should be repeated throughout the year; it should not be

assumed that one-time cost stabilization is sufficient, and superior ideas regarding the
stability of ongoing costs should be rewarded.

. Appropriate organizational control should be established to provide employees with a
clear and transparent view and enable them to evaluate the value of their actions in
successfully achieving goals.

. The decision-making process should be established and clearly introduced to
employees, and a policy should be implemented to include available information in any
decision-making process required by staff.

. Given the high costs of implementing and using business intelligence in companies, as
well as the long-term nature of its benefits, small and medium-sized enterprises are
advised to classify the installation, support, and all related business intelligence costs as
annual company expenses.

If you want, | can also turn this into a more polished academic conclusion/recommendations
section in journal style.
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