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Abstract: By gathering, integrating, analyzing, and visualizing vast 

amounts of data, business intelligence (BI) provides a critical 

framework for contemporary businesses, facilitating data-driven 

decision-making. With a focus on important elements including data 

warehousing, OLAP systems, data mining, and real-time data access, 

this article describes the basic ideas of business intelligence (BI) and its 

associated discipline, business analytics. It demonstrates how these 

procedures turn unprocessed data into insightful knowledge that boosts 

competitiveness, maximizes resources, and improves organizational 

performance. The significance of data visualization for efficiently 

conveying insights and assisting with decision-making is also covered. 

In order to achieve long-term success in a dynamic corporate 

environment, the study finds that business intelligence (BI) is both a 

technological solution and a strategic requirement. 
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INTRODUCTION 
 

In today's business world, business intelligence is crucial because it 

gives organizations the information they need to make decisions. When there 

is a lot of data, it becomes necessary to present and process it efficiently. This 

is where business intelligence tools come into play and become essential for 

successful decision-making. 

In the contemporary business environment, characterized by rapid 

digital transformation and the exponential growth of data, organizations are 

increasingly relying on advanced technologies to support effective decision-

making processes. The emergence of big data, cloud computing, and digital 

platforms has significantly transformed the way organizations collect, process, 

and interpret information. In such conditions, the ability to convert large 

volumes of raw data into meaningful and actionable insights has become a 

critical success factor. 
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Business intelligence (BI) plays a central role in this transformation by 

providing organizations with tools and methodologies for data collection, 

integration, analysis, and visualization. Through these capabilities, BI enables 

decision-makers to move beyond intuition-based approaches and adopt data-

driven strategies that enhance efficiency, reduce uncertainty, and improve 

overall organizational performance. As competition intensifies across 

industries, organizations that effectively leverage business intelligence gain a 

substantial competitive advantage. Despite the growing importance of 

business intelligence, many organizations still face challenges related to data 

fragmentation, lack of integration, and insufficient analytical capabilities. 

These challenges highlight the need for a comprehensive understanding of BI 

concepts, components, and processes, as well as their practical implications in 

modern business environments. 

The main objective of this paper is to examine the role and importance 

of business intelligence systems in contemporary decision-making processes. 

The paper aims to provide a systematic overview of key BI components, 

including data warehousing, OLAP systems, data mining, and predictive 

analytics, as well as to analyze their contribution to improving business 

performance. In addition, particular attention is given to the role of data 

visualization as a critical tool for effective communication of insights. 

The structure of the paper is organized as follows. After the 

introduction, the paper presents the concept of business intelligence and 

business analytics, followed by a detailed analysis of key BI components. The 

next section discusses the processes underlying business intelligence systems, 

including OLAP, data mining, benchmarking, and predictive analytics. 

Furthermore, the importance of business intelligence in modern organizations 

is examined, along with the role of data visualization. Finally, concluding 

remarks summarize the main findings and highlight the strategic importance 

of BI in achieving long-term organizational success. 

An outline of the idea of business intelligence will be given in this 

paper, with an emphasis on the essential elements that serve as its foundation. 

The definition of business analytics, which is frequently used in conjunction 

with business intelligence, will also be covered, along with the significance of 

data visualization in the decision-making process. 

 
THE CONCEPT OF BUSINESS INTELLIGENCE AND ANALYTICS 

The term business intelligence appears for the first time in an IBM 

article in 1958 entitled "A Business Intelligence System" authored by Hans 

Peter Luhn (Luhu, 1958), this paper defined and laid the foundation for the 

term business intelligence that is used today, emphasizing the importance of 

using data for decision-making within organizations. The term business 

intelligence can be defined in different ways, one of the definitions is that the 
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term business intelligence can refer to a wide range of software, hardware, 

tools and practices that facilitate access and analysis of data in order to obtain 

insights that should improve performance and decision-making (Mahdi et al, 

2023). In addition, it can be said that business intelligence is a broad term that 

includes methods, procedures and instruments that enable faster and more 

efficient decision-making in corporate environments (Gauzelin & Bentz, 

2017). 

A key aspect of business intelligence lies in its ability to provide 

descriptive and diagnostic insights. Descriptive analytics focuses on 

summarizing historical data to understand what has happened, while 

diagnostic analytics examines data to determine why certain events occurred. 

These capabilities enable organizations to gain a deeper understanding of their 

operations, identify inefficiencies, and optimize performance. Closely related 

to business intelligence is the concept of business analytics (BA), which 

represents a more advanced and predictive-oriented approach. While BI 

primarily focuses on reporting and visualization of past and present data, 

business analytics extends these capabilities by incorporating statistical 

models, machine learning techniques, and predictive algorithms. The primary 

goal of business analytics is to answer questions related to future outcomes 

and to support proactive decision-making. 

The distinction between business intelligence and business analytics is 

often discussed in the literature, although the two concepts are highly 

complementary. Business intelligence provides the foundational infrastructure 

and data management capabilities, while business analytics builds upon this 

foundation to generate deeper insights and predictive capabilities. Together, 

they form an integrated approach that supports both operational and strategic 

decision-making. 

In recent years, the development of big data technologies, cloud 

computing, and artificial intelligence has further expanded the scope of 

business intelligence and analytics. Modern BI systems increasingly 

incorporate real-time data processing, self-service analytics, and advanced 

visualization tools, enabling faster and more flexible decision-making. 

Additionally, the integration of artificial intelligence and machine learning has 

enhanced the ability of organizations to detect patterns, automate analyses, 

and generate intelligent recommendations. 

Therefore, business intelligence and business analytics should be 

viewed as essential components of a data-driven organizational culture. Their 

effective implementation enables organizations not only to respond to current 

challenges but also to anticipate future trends and maintain a competitive 

advantage in an increasingly complex and dynamic business environment. 
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COMPONENTS OF BUSINESS INTELLIGENCE 

The core components of business intelligence together contribute to 

improving the organization's processes when making decisions that are 

significant to the organization. Some of the basic components of business 

intelligence are data collection, data warehousing, data analysis, data 

visualization, etc., which will be discussed more below.  

Data collection is a basic component of business intelligence that 

includes data collection from various sources such as databases, tables, CRM 

systems, ERP systems (Chen et al, 2012). This process is essential because it 

forms the basis for the continuation of the process and provides data about the 

organization itself and its operations that are later used for analysis and 

decision-making within the organizations. Data collection must be efficient so 

that businesses can spot patterns and identify trends so that they can make 

decisions that will lead to increased business success. Data collection is 

closely related to data warehousing, where integrated data from various 

sources is stored in a centralized data warehouse that is optimized for query 

execution and data analysis.  

Data integration is also a basic component of business intelligence, 

which involves merging or integrating data from different sources to ensure 

consistency and accessibility of data for analysis (Chen et al, 2012). Also, this 

process enables efficient management of existing data, offering support in 

decision-making (Tian et al, 2024). Data integration is key in business 

intelligence because it facilitates the use of disparate data sets and enables 

organizations to create a unified view of information, decision making and 

planning.  

Data Warehousing is also a key component of a business intelligence 

system, offering a centralized repository where data from various sources is 

stored (Weeserik & Spruit, 2018). Data warehousing is the basis of business 

intelligence, which enables the management and use of large amounts of data 

used for decision-making. The data warehouse contains all the data that the 

organization has about its operations, which are of importance to the 

organization during processing and subsequent decision-making. In addition 

to classic data storage, which is described above, there is also Real Time Data 

Warehousing, in which storage data is available as soon as a change occurs. 

Data warehousing, as a component of business intelligence, serves to 

support the activities of data collection, reporting and online analytical 

processing (OLAP - Online Analytical Processing), which will be discussed 

more later. It is also very important for creating a broader picture of the 

business, which is important for planning future goals. OLAP involves 

complex analysis of data stored in a data warehouse and enables organizations 

to make decisions more easily and OLAP plays a key role in enabling 
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organizations to effectively analyze data, create insights and aid decision 

making.  

Data analysis as a component of business intelligence involves 

processing and interpreting data to gain insight and support decision-making 

processes within organizations. In addition to data processing and 

visualization, data analysis also has a great contribution when making 

decisions related to further business (Hidayanto et al, 2022). Data analysis 

includes various techniques and methodologies aimed at discovering patterns, 

trends and relationships among data for business decision making. As already 

mentioned, data analysis is also related to other components of business 

intelligence such as data warehousing and data mining.  

A key aspect of business intelligence includes summarizing historical 

data to understand past events and trends, i.e. patterns, this process also 

includes creating reports, dashboards and data visualizations in order to 

present these data in a meaningful way, this process of summarizing historical 

data, generating reports, dashboards and data visualizations is called 

descriptive analysis (Fabiyi & Olanipekun, 2021).  

It is important to understand the data and discover the patterns in the 

data that serve to make decisions, so for example it is important to notice the 

patterns when providing services or selling a product so that the organization 

can more easily determine the target group for a specific product or service.  

Another component of business intelligence is access to real-time data. 

Access to data in real time allows organizations or businesses to access data 

and create reports based on current data, as well as to monitor data, which is a 

great advantage especially in today's dynamic business environments. This 

also allows easy access to data provided by business intelligence tools.  

Business intelligence also includes static reporting, where predefined 

reports and dashboards are created and used repeatedly. These static reports 

provide a consistent and structured way of presenting information, allowing 

users to track key performance indicators (Watson et al, 2006). Business 

intelligence represents a strategic approach that enables companies and 

organizations to make effective decisions using data warehouses, real-time 

data access, descriptive analysis and static reporting. Based on these basic 

components of business intelligence, the organization can gain insight into the 

business and make decisions based on data. 

 

PROCESSES OF BUSINESS INTELLIGENCE 

The process of business intelligence includes methodologies and tools 

aimed at obtaining insights from data that are processed to support the 

decision-making process. These processes integrate collected data with tools 

that provide insight into that data.  
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Business intelligence systems are used to collect, process and present 

data in an understandable way and thereby facilitate the decision-making 

process (Eriksson & Ferwerda, 2019).  

OLAP - Online Analytical Processing is a core component of the 

business intelligence process and enables multidimensional data analysis to 

support interactive research from multiple perspectives. OLAP tools facilitate 

the analysis of data stored in data warehouses, allowing users to gain insight 

into trends, patterns, and relationships within the data (Watson &. Wixom, 

2007).  

There are 3 categories of OLAP systems that differ in the way they 

store and access data: Relational OLAP (ROLAP), Multidimensional OLAP 

(MOLAP) and Hybrid OLAP (HOLAP) These systems allow moving through 

the hierarchy of data, viewing all the details and performing complex 

analytical operations to improve the decision-making process. The basic 

components that make up the OLAP system are tools for extracting, 

transforming and loading data, these tools are used in data warehouses so that 

the data format is the same and to make further use of that data possible, then 

the OLAP database as well as the OLAP server. The OLAP server transforms 

the data using the previously mentioned tools into the OLAP database.  

Relational OLAP is an online analytical system for data processing, 

that is, it is used with relational databases and is designed to process large 

amounts of data. The data is of course stored in the relational database and it 

is not necessary to pre-process the data, which enables high performance of 

the system.  

Multidimensional OLAP is a data storage model that, unlike ROLAP, 

which stores data in relational database tables, uses a multidimensional data 

storage structure called a "cube". The advantage of such storage is fast and 

efficient analysis of multidimensional data.  

The last system is HOLAP, which combines the previous two systems 

as well as the best features from both systems. 

 

Data mining 

 Data mining in business intelligence refers to the process of 

discovering patterns, trends and insights from large data sets in order to 

support the decision-making and planning process. By applying data mining, 

customer behavior can be analyzed, business processes can be optimized and 

a historical, current and predictive view of business can be provided (Syadzali 

et al, 2020). In addition, data mining also involves the application of 

algorithms and statistical models to extract data from large data sets.  

The process or technique used to discover patterns and knowledge 

from a data set or database is called Knowledge Discovery in Databases 

(KDD).  
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The process of data mining consists of several stages that are necessary 

for extracting data, namely (Donauer et al, 2013): Data collection - relevant 

data for analysis from various sources, Data preparation - ensures data is ready 

for analysis and includes steps such as research, selection and data cleaning to 

ensure data consistency, Choosing a data mining method - appropriate 

techniques and algorithms are chosen in order to spot patterns in the data, 

Analysis and presentation of data - presentation of the results obtained by 

applying the previous steps. 

 

Benchmarking 

Benchmarking involves a quality assessment process used by an 

organization to measure its products, processes and services against 

competitors. Benchmarking represents a continuous search and adaptation of 

good practices used by other organizations to achieve better results (Szuper, 

2019). It is also used to improve decision-making, planning and forecasting 

processes in business intelligence.  

Benchmarking serves as a strategic process for organizations to 

measure their performance against standards or competition as well as to 

identify best practices and encourage continuous improvement and improve 

the decision-making process that will have an impact on the organization. 

 

Predictive analytics 

Predictive analytics involves the use of statistical and other empirical 

methods for forecasting. Today, it is increasingly popular because it enables 

better decision-making using techniques such as correlation coefficient and 

linear regression (Banković, 2012). The goal of predictive analytics is to 

provide organizations with insight into future outcomes, predict trends, and 

make decisions. A key advantage of predictive analytics is that it uses 

historical and current data to predict future trends. In this way, it enables the 

organization to improve the decision-making process and predict consumer 

behavior, as well as reduce risks and improve overall performance. 

 

THE IMPORTANCE OF BUSINESS INTELLIGENCE IN THE 

MODERN WORLD 

The use of business intelligence has several advantages that 

significantly affect the effectiveness of the organization. The ability to collect, 

combine and analyze data from different sources is one of the key advantages 

of business intelligence, which enables decision-making based on relevant 

information. It is also important to understand how companies function, 

allowing them to identify patterns and take the necessary measures to optimize 

business. 
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Due to increasingly rapid changes and increased competitiveness in the 

market, business intelligence is becoming more and more important. 

Organizations can quickly adapt to the market and change plans in response 

to market conditions, thanks to business intelligence. An organization can also 

increase customer satisfaction and loyalty by customizing its products and 

services through analyzing data on consumer behavior and preferences. 

Business intelligence also affects better management of resources and 

optimization of costs, which are crucial for an organization if it wants to 

remain competitive in the market. 

From this it can be concluded that business intelligence is very 

important when analyzing a large amount of data that can represent an 

important source of information on the basis of which important decisions can 

be made within an organization in order to improve the business processes of 

that organization. 

That is why the term business intelligence is described as a term that 

includes various concepts and techniques aimed at improving business 

decisions through data (Hamidinava et al, 2021). 

From the point of view of organizations engaged in sales or service 

provision, it can also serve as a tool or a way to view individual information, 

in order to determine the goals of the group for which the product or some 

service is intended, which can significantly affect the increase in the profit of 

the organization as well as gaining an advantage over competitors. 

Since the birth of the term, business intelligence has gone through 

various stages that now include a wide range of technologies, processes and 

applications with the aim of enabling businesses to make decisions based on 

data insights. 

 

THE CONCEPT OF BUSINESS ANALYTICS 

Business analytics is a field of business intelligence and refers to the 

process of taking raw company data and turning it into useful information, 

including identifying trends, predicting outcomes, etc.  

Another definition of business analytics is that it involves using data 

to make better, evidence-based business decisions, which distinguishes it from 

business intelligence, which focuses primarily on software tools.  

The goal of predictive analytics in business analytics is to answer the 

question "why?" by anticipating future events, enabling companies to predict 

the development of events and make the necessary changes in order to achieve 

the best possible success (Boire, 2013).  

It can be concluded that business analytics as well as business 

intelligence contributes to increasing the productivity of the organization, 

using knowledge or information obtained on the basis of data, also using 

prediction models, so that companies can react earlier. 
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DATA VISUALIZATION 

It has been proven that people naturally remember and process visual 

data more easily, which is why data visualization plays an important role in 

the business world. Graphical visualization of data through graphs and tables 

allows people to process information in a simpler and faster way that would 

take more time in some other form, such as numerical data. 

In addition to data visualization providing better insight and 

understanding of data and facilitating decision-making, it also affects 

communication, i.e. it serves as a tool for effectively presenting data-based 

insight to different individuals, including individuals who are not experts in a 

certain field, facilitating collaboration between them (Kennedy et al, 2016).  

In order to facilitate the creation of effective data displays, 10 

principles are given that facilitate the process (Midway, 2020):  

● First the graph - before starting to create the graph, it is 

necessary to determine the information that is important and 

that needs to be displayed, as well as to think about the 

message or the conclusion that needs to be made based on that 

information.  

● Use of appropriate software - for more complex displays, it is 

necessary to use specialized data visualization software that 

provides a greater number of possibilities.  

● Use effective geometry and display data - choose appropriate 

geometries (shapes) to represent data, commonly used 

geometries include bar graphs, pie charts, scatter graphs, etc.  

● Colors always mean something - colored graphs have been 

proven to leave a greater impression on viewers, so you need 

to choose colors carefully.  

● Include uncertainty - representing the uncertainty or unknown 

with a shaded area on the graph,  

● Show differences - it is a good practice to compare graphs and 

show the differences between them, that is, in the data shown 

on the graph, also maintain the same design so that the 

differences are more noticeable.  

● Data and models are different things - the displayed 

information can be in the form of raw data or summarized 

data and the presentation of this data is simple, while the 

visualization of the model should be accompanied by detailed 

explanations.  

● Simple visual representations, detailed captions - it is 

necessary to provide detailed captions that fully explain the 

visual interpretation of the data.  
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● Think of infographics - infographics combine text, images 

and graphs, can be a unique and effective way to present and 

convey complex information,  

● Ask for opinion - ask other people for opinions on graphics to 

get feedback, which can be used to improve the display of 

information. 

 

CONCLUSION 

 Viewed comprehensively, business intelligence represents a 

fundamental pillar on which the modern decision-making process rests. By 

integrating advanced technologies like OLAP systems and data mining, 

organizations transform static databases into dynamic strategic resources. This 

approach allows management not to rely on intuition in crisis situations, but 

on precise, empirical insights that directly correlate with market movements 

and internal efficiency.  

In addition to internal optimization, BI through practices like 

benchmarking provides valuable insight into the position of the competition, 

defining clear guidelines for further development. In a world where market 

conditions change almost daily, the ability to recognize trends in time becomes 

a key factor of sustainability. Ultimately, business intelligence is not just a 

technological tool, but a necessary strategic framework that ensures 

competitive advantage and long-term survival of the company in the global 

market. 

 
While writing the present article, the authors (Ivan ŠUŠTER, Darjan KARABAŠEVIĆ) used 

ChatGPT in order to translate from Serbian into English, in proportion of 70%. After using 

this tool/service, the authors reviewed and edited the content as needed and takes full 

responsibility for the content of the published article. 
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