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Abstract: Analysts that can conduct customer-driven business intelligence (BI) analyses naturally have social media voices (VoC) that
they may use as proof of quality. Researchers in the field of business intelligence (BI) have not yet addressed the dearth of studies
addressing these extraordinary data sources and content types (e.g., social media, intellectual property). That was the intended goal of
this study, which systematically reviewed the leading business intelligence research papers and evaluated the value of social network data
for Bl studies. Data quality, processing capacity, updating capabilities, and framework are the main areas of comparison between social
network data and other available data sources (such as grey literature and public service data), as determined after careful consultation
with experts. The phrase ""business intelligence' (Bl) is used in the field of business management to describe software and hardware
solutions that help businesses collect, store, retrieve, and analyze information and data related to their daily operations. In order to make
complex decisions, businesses use a process known as business intelligence, which involves using a mathematical model to extract,
transform, manage, and analyze large amounts of data. Fundamental to business intelligence are databases, data mining, and
technologies that aid in decision-making. The purpose of this study is to provide a comprehensive analysis of popular Business

Intelligence tools.
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1. Introduction

A computer-based system that corporations employ for
decision-making is known as business intelligence (BI).
The system sifts through large data warehouses and data
marts storing firm information in search of relevant
information in order to produce valuable reports and
discoveries. Business intelligence (BI) applications
encompass a wide range of statistical methods, data mining
techniques, reporting, benchmarking, OLAP, DSS,
forecasting, and predictive analysis.

It helps businesses make better decisions by giving them

useful information on their workers, clients, vendors, and
other business partners [1]. In order to aid in decision
making, a collection of tools known as business
intelligence (BI) can be utilized to convert raw data into
valuable information. Reporting capabilities, data cluster
identification tools, data mining technique support,
predictive analysis, business performance management,
and BI are all parts of business intelligence. Decision
assistance is the ultimate goal of business intelligence.
Business intelligence (BI) solutions, also known as
decision support systems (DSS) or fact-based support
systems, actually provide customers with the ability to
analyze their data and extract insights.

It is common practice for data warehouses to provide the
data source for business intelligence tools. The logic
behind this is simple: a data warehouse stores all of an
organization's cleansed, aggregated, and conformed data
from all of its production systems in one central area. This
business intelligence tool allows users to fully immerse
themselves in data analysis. The most effective and strong
method for consumers to express their ideas on social

media has been available for about ten years due to the
accessibility and adaptability of these platforms [2]. The
majority of customers also freely express their opinions on
products and services using various WWT platforms such
as Amazon, Facebook, Twitter, and Flipkart. To be more
precise, the vast majority of social media product
reviewers simply wax poetic about how much they love a
product or service, but influential users give an in-depth
rundown of all the good points and honest criticism of the
bad. Since the majority of consumers are inclined to rely
on the opinions of those who have used a product before,
these subjective consumer evaluations may determine
whether other prospective buyers purchase a product or
not.

1.1. Why business intelligence is important

In a nutshell, business intelligence is there to help
companies run more efficiently by analyzing and
interpreting pertinent data. Businesses may enhance their
strategies and operations by transforming their data into
valuable insights using the correct business intelligence
(BI) tools and processes.

Better business decisions based on these insights boost
productivity and revenue, which in turn accelerates
company growth and increases profits [3]. Businesses
struggle to reap the benefits of data-driven decisions in the
absence of business intelligence (BI). Instead, executives
and employees are mostly expected to rely on other
criteria, like past experiences, intuition, and gut feelings,
when making key business decisions. Although those
approaches can lead to sound conclusions, they are rife
with mistakes and omissions due to the absence of
supporting data.
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1.2 Understand Customers

Using sound business intelligence strategies, firms may
learn more about their customers by analyzing their buying
patterns and creating in-depth profiles and personas. Better
products and more satisfying user experiences are both
made possible by their efforts. One way in which
companies use business intelligence to learn more about
their customers is through customer segmentation.

In order to keep current customers and attract new ones,
most businesses use real-time consumer feedback. Based
on factors such as the products purchased, the frequency of
purchases, the channels used to make the purchases, and
the timing of the purchases, customer segmentation
enables marketers to more precisely categorize customers.
Customers are provided with a seamless experience by
these segments through personalized discounts, offers, and
more.

1.3 Boost Business Operations Visibility

With the help of business intelligence, companies can see
and manage their processes more effectively. It aids in the
detection and correction of inefficiencies or mistakes in
their current procedures. Additionally, it enables people to
anticipate unexpected obstacles and respond appropriately.

If a logistics company is having trouble with late delivery,
it could help to figure out what's causing them and where
they're happening. Services can also be enhanced with this
degree of understanding of how businesses operate.
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1.4 Get Actionable Insights

It is essential to provide adequate data to support the
judgments that you make for your company. Bl provides
you with access to vast volumes of information, allowing
you to acquire insightful knowledge and improve your
decision-making abilities. Among these measures is the
percentage of clients who stop shopping after adding items
to their shopping baskets. The business is able to take the
required steps to reduce the number of customers who
abandon their shopping carts as a result of this data, which
provides an insight of where customers are dropping off.

1.5 Improved Efficiency

The implementation of a powerful business intelligence
solution gives you the ability to improve the overall
performance of your company, as well as the efficiency of
your operations, and to raise your income. Reducing the
amount of time that teams have to wait for report requests
and increasing the productivity of all teams that have self-
service capabilities are both benefits of making data
available across all departments. Every single person
working for the organization ought to have access to the
data. Teams are able to stay informed and make decisions
based on data with its assistance.

1.6 Access to Real-Time Data
A business intelligence solution gives users access to

information that is updated in real time, which, when used
in the process of creating key data reports, helps to reduce
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the likelihood of making mistakes. By having access to
real-time data, you can track the firm's health, find and fix
operational inefficiencies, react to temporary market
fluctuations, and enhance customer experiences.

1.7 Stronger Marketing Efforts

Bl solutions enable you to design marketing initiatives that
increase return on investment (ROI). It provides a number
of important indicators, including customer acquisition
cost (CAC), cost per lead (CPL), campaign click-through
rate (CTR), and others in the same vein.

In addition to this, it gives you the ability to comprehend
staff productivity, revenue, profit margins, sales in
particular regions, department-specific performances, and
any other relevant information. It has the ability to reveal
both the strengths and flaws of the operations and
processes found in a firm. Moreover, it has the capability
to set up alerts for tracking critical metrics that are most
important to your company.

1.8 Provides Competitive Advantages

Solutions for business intelligence give you the ability to
learn about what your rivals are doing, including their
plans, tactics, and other aspects of their operations.
Providing a seamless experience for your customers while
simultaneously improving your products and services is
made possible by this. In addition, a business that keeps a
tight eye on its internal procedures and systems is
constantly one step ahead of everything else in the
industry. In order to carry out competitive analysis, you
will need to manage and modify vast amounts of data.
Additionally, budgeting, planning, and forecasting are
strong techniques to keep ahead of the competition and
maintain a competitive advantage. Tracking the sales and
marketing performance of competitors allows you to
discover how to differentiate your own products and
services from those of your competitors.

1.9 Improved Reporting

In addition to slicing data in order to discover previously
hidden insights and trends, these technologies assist you in
the creation of robust reports. These insights enable firms
to improve their decision-making processes and acquire a
competitive advantage over their rivals by providing them
with the ability to generate ad hoc reports. Utilizing data
from a variety of sources, including sales, operations, and
finances, monitor key performance indicators (KPIs) using
KPI software. Reports should be generated in real time so
that decisions can be made accurately. Graphical
representations that are simple to read, such as tables,
charts, and graphs, are included in reports. You are able to
experiment with a variety of variables and evaluate trends,
patterns, and insights through the use of interactive reports.

1.10 Identify Market Trends
Identifying sales patterns and focusing on places that are

eligible for enormous profit margins can be accomplished
by utilizing data from external markets. For the purpose of

locating new markets, consumer data and market
conditions should be analyzed. Certain organizations make
advantage of social media in order to evaluate the market
by analyzing the comments and feedback provided by
users. It has been demonstrated that social media is an
invaluable resource for gaining insights into the
preferences and pain areas of customers.

1.11 Increase Revenue

Utilize business intelligence technologies to inquire about
the reasons behind the occurrence of certain events by
comparing them across a number of different dimensions.
With the use of business intelligence, you may enhance
operations, identify sales problems, obtain feedback from
customers, and evaluate competitors in order to increase
revenue [4].

2. Review of Literature

Discovery, perception, collecting, analysis, and derivation
are all part of Business Intelligence (Bl), which is
described as “drawing information or awareness of
consistency in different market contexts." So goes the
whole process. According to [5,] a business intelligence
framework not only gives information workers and
entrepreneurs a more in-depth perspective of their
companies or sectors, but it also gives them a method for
making decisions more quickly. In addition, a group of
exceptionally qualified physicists who assessed the
accessible vital market data amalgamated the terms
"business intelligence" (BI) after the late 1990s. As far as
the authors are aware, the original Bl systems used a data-
centric approach to evaluating standard evidence, such as
trademarks, scientific papers, and company records.

A systemic strategy was proposed, according to which a
technology-intensive company might be recommended to
receive  realistic  technological  prospects.  The
technological resources of the company's patents would be
protected, and the technology portfolio of affiliated
enterprises would be defined, all through collective
screening, to achieve this goal. Their findings point to
potential ways forward in the creation of validated
technologies utilized by large organizations, which is
particularly helpful for small and medium-sized businesses
that are just starting out and have a limited budget and
human resources.

2.1 Business intelligence systems in higher education
institutions

There is an obvious need for HEIs to enhance decision
making across the board and at every level. This occurs
because judgments are often made by HEIs without the use
of particular data or analysis. A unique characteristic of
HEIs is the diversity in their mission statements and
management approaches. When planning how to achieve
the goals and objectives set out for a higher education
institution (HEI), it is crucial to keep the institution's
organizational culture in mind. This is because the culture
of a HEI greatly influences the methods used to make
decisions and implement policies. To ensure they are
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meeting the goals set out in their strategic plans, HEIs need
relevant data to track their progress [6]. The main key
performance indicators (KPIs) must be identified and
measured for higher education institutions for their
performance to be successful. When it comes to running
the day-to-day business and making important decisions,
the administration of HEIs is totally dependent on
information systems (IS). Though the deployment of
business intelligence (BI) systems is necessitated by the
level of complexity and the need to integrate all of the
HEI's information systems, decision support systems
(DSS) are a subset of information systems designed to aid
in this endeavor. Business intelligence (BI) integrates data
storage and collection with knowledge management
through the use of apps, tools, infrastructures, and
practices that provide access to and analysis of information
that is usually not available in ordinary reports. Colleges
and universities can improve their efficiency and
effectiveness in making decisions by following this
strategy.

In point of fact, business intelligence makes it possible to
generate dashboards and aggregation reports that can be
generated in a fairly straightforward manner. This is how
a business intelligence system makes use of information
technologies and infrastructures to employ key
performance indicators (KPIs) in order to evaluate the
performance of higher education institutions [7].

The identification of difficulties and the implementation of
management methods that are effective can lead to
improvements in the management of processes and
infrastructure. Higher education institutions, on the other
hand, should make sure that their strategies are in line with
the resources they have available to them. It is also
important to note that higher education institutions are able
to better align their resources and strategic opportunities,
as well as the possibility of boosting socio-economic
development and improving their curricula and teaching
methods in order to achieve sustainable development [8].
This is why it is important to define and prioritize areas of
activity. Based on an examination of the requirements of
higher education institutions, [9] highlights the
significance of information management in the process of
developing management information systems. A
procedure that is integrated into the administrative
activities of higher education institutions (HEIs) is what
constitutes good information management, which can
improve the efficiency of decision making in schools of
higher education. When all of the components that are
required to duplicate the research and methodologies are
properly recorded by tools that are suitable for this
purpose, decision-makers at higher education institutions
(HEIs) can benefit from information visualization. When
it comes to students, teachers, academics, research
procedures, and financial aspects, higher education
institutions (HEIs) acquire and produce a great amount of
data through their information systems (IS) in order to
improve their strategic results.

The governance of information technology plays a
significant part in the overall success of higher education
institutions [10]. Additionally, it alludes to the need of IT
governance in achieving better academic information

system performance and offering assistance for IT-based
educational services. The purpose of this is to ensure that
the strategic goals of higher education institutions are
aligned with the IT deployment. Business intelligence (BI)
is thus a useful tool for managing strategic performance.
Decisions in HEIs can be better supported by its users'
abilities to gather, combine, access, and evaluate data.
Business intelligence (BI) needs to consider and prioritize
analytical factors if it is to fulfill the demands of current
performance management. According to [11], a business
intelligence architecture cannot be complete without the
following four parts, which are detailed below: There are
three parts to ETL: (i) the system source, which is data
collection; (ii) the data acquisition process, which is data
transfer between repositories; and (iii) the data warehouse,
which stores the information collected by ETL. (iv) Tools
for reporting and analysis: these enable the handling and
interpretation of data. Statistical and predictive analysis,
dashboards, regular and ad hoc reporting, and analyses of
dynamic processes are all part of this set of tools. As
mentioned in [12], a business intelligence architecture is
believed to have six steps: (1) Metadata is the technical and
business term for information stored in a data layer
repository. (2) Data sources can be either internal or
external. (3) Data management is the process of handling
data, which involves a data plan and consistent methods
for accessing, organizing, managing, maintaining, and
planning data for analysis. (4) Data storage is the ability to
store data in databases. (5) Data analysis is the handoff of
data from the source to the user. (vi) The resources and
tools of business intelligence (BI): By combining Bl tools
with analytical performance, data from Bl resources can be
studied to produce reports, graphs, dashboards, or other
analytical outputs.

2.2 Strategic Management

Improvements in process and infrastructure management
can be achieved through the identification of difficulties
and the implementation of effective management
solutions. However, it is essential for higher education
institutions to ensure that their strategies are in line with
the resources they have available. In order to attain
sustainable development, higher education institutions
(HEIs) can improve their curricula and pedagogical
practices, increase socioeconomic development, and better
align their resources and strategic opportunities by
defining and prioritizing areas of activity [13]. It is
important to take note of this. When it comes to building
strategic capacity, it's important to consider internal
organizational capacities including academic human
resource management, cultural norms, and organizational
governance [14]. Indeed, universities and colleges have
much of the responsibility for overseeing and controlling
their own operations, budgets, and personnel.

They also have the authority to make decisions regarding
their organizational operations, which includes the manner
in which decisions are made regarding the priorities, goals,
and objectives of the institution, as well as the distribution
of resources.
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By implementing management methods that are focused
toward quality and financial sustainability, higher
education institutions (HEIs) are attempting to increase
their competitiveness. To achieve this goal, performance
assessment methods are used, which take into account a
broad range of monetary and non-monetary factors. These
metrics help decision-makers see the big picture by
illuminating the interconnections between the different
strategic goals. In addition, these steps make it easier for
employees to understand how their work relates to the
overall goals. In addition, these steps help define priorities
and distribute resources in a way that supports strategic
goals [15].

In order to ensure the success and sustainability of higher
education institutions over the long term, the study [16]
suggests implementing frameworks that highlight the
importance of strategic management. In a comprehensive
sense, decision making encompasses all the policies,
strategies, and actions that HEIs do, and it affects all that
HEIs do. At this stage, decisions are being made
strategically. One example is how the number of students
enrolled in a particular semester affects the allocation of
resources like money, faculty, and physical space at a
university [17].

Data Warehouse
Environment

Technical staffs
Data sources

Organize

- Applications Integrgte
- Data Services Summar_nze
- Social Media Reﬂ.ne
- Spreadsheets Standardize
- Documents

Warehouse

Because of this, it is essential for higher education
institutions to have a comprehensive grasp of their goals
and the strategies they need to implement in order to
successfully reach those goals.

3. Business Intelligence Implementation in
Tourism

Data collection, automation, and the production of
information that may be transformed into knowledge are
the three main functions of business intelligence (BI), as
defined by research [18], which in turn helps organizations
make better decisions. Typically, a business intelligence
architecture will consist of four main parts: a data
warehouse, business analytics, a user interface, and
business performance management (BPM) [19].

It is the responsibility of the technical staffs in a typical
business intelligence deployment to prepare and manage
the data in order to transform it into information that
business users can use. This is illustrated in Figure 1.

Business Analytics
Environment

Business users .
User interface

Access

Query
Report - Dashboard
Analyze - Portal
Visualize - Browser

- Mobile

Figure 1: A setting for the deployment of business intelligence

In this part, we offer the results of a few studies that looked
at how the tourist sector might use analytics and business
intelligence. One of the most crucial parts of business
intelligence research for the tourist sector is functionality,
which encompasses data visualization, analysis, and
forecasting [20]. This is backed by readily usable data that
is currently available. However, it is disheartening that
most studies are still carried out in affluent nations such as
the US, China, and Europe. This disparity exists for a
number of reasons, including the quantity and quality of
open data sites as well as the fact that their consumption is
still relatively low in developing nations.

On the other hand, there are other nations that have already
begun the process of development, such as India and
Thailand [21]. Additionally, there are some business
intelligence models that do not describe the problems that
arise during implementation [22, 23]. Several other
studies, with the exception of one that discusses the
utilization of data provided for academic reasons [24], do
not provide an explanation of the privacy concern that
arises when getting data from third parties through
different web crawling techniques. Additionally, there are
also business intelligence frameworks that do not have

visualization front ends and instead focus solely on the
data processing side of things.

3.1 Public sector management

With the introduction of the business intelligence
framework, efforts have been made to streamline and
enhance data sharing and interoperability across
government agencies, as well as to solve the problems
associated with consolidating data from various local
agencies into a single data lake [25]. Information such as
arrivals (the total number of guests entertained) and length
of stay (the total number of nights spent) can help the
government assess the capacity of lodging facilities and the
number of beds and rooms associated with them.

3.2 Transport management

The processes and structures that are utilized to manage the
physical transportation demands and requirements of
tourists are included in the travel and tourism industry's
transport management. Transport operators are able to
construct attractive and efficient packages, alter demand-
based service tariffs, and effectively manage their
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resources with the use of data collected from cars,
travelers, and social networks [26]. Through the utilization
of tour data analytics, travelers would also benefit from
inexpensive pricing as well as the quality of services that
are tailored to their specific requirements and preferences.
A more comprehensive viewpoint would be beneficial to
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Project
Funding

Data Architecture

Management
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Continuous
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Data Protection
Infrastructure  Data Management

Data Governance

the tourist destination (which may be a town), as it would
allow for the promotion of the area's sights and culture,
which would result in the arrival of additional tourists. In
addition, new commercial activities will be established,
and competitive advantages will be achieved, which will
result in the establishment of a popular tourist destination.

People and Process
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Project Management

Change Management

User Acceptance

Lack of
Expertise

Lack of User
Training

Technology Dimension

Figure 2: Important concerns about the use of Bl in the travel industry

Important  problems can arise throughout the
implementation of business intelligence, and as seen in
Figure 2, some of these problems can connect to and
impact more than one dimension. Identifying the necessary
and superfluous components is critical for meeting the
company's requirements.

As a result of the fact that it is contingent upon the extent
to which the firm is able to handle the challenges, there are
no specific rules that govern the features that a company
may want or need to adopt. As stated in [27], Prognostic
analytics, trend indicators, profitability analysis,
benchmarking, budgeting, and forecasting are some of the
more advanced aspects that may be linked with businesses.
An example of an advanced feature would be all of these
things. Guests, eateries, hotels, transportation companies,
online travel agencies, destination management, suppliers,
government agencies, and data consumers are the primary
constituents of the tourism industry's business intelligence
system, according to our findings. Our research indicates
that the following core business intelligence system
functionalities are essential for tourism industry

stakeholders to have at their disposal when making day-to-
day choices. Data visualization, reporting and dashboards,
analytics, key performance indicators, and metrics all fall
under this category of tasks. After these functions are
successfully implemented, companies can add additional
complex functions to improve their analytical and
decision-making capacities. Indicators of trends, tools for
strategic  planning, analyses of  profitability,
benchmarking, budgeting, and forecasting are all part of
these responsibilities. Also, we found out that
underdeveloped countries could have to build a tourist data
center or a centralized coordination that is governed by a
consortium, unlike affluent nations that mostly have
controlled data and analytical frameworks. The main
reason for this is that data and analytical frameworks in
industrialized nations are mostly regulated.

4. Conclusion

In this study, business intelligence tools were addressed as
a more appropriate option for businesses to use when
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conducting data analytics. It was emphasized in this article
on the reasons why business intelligence (BI) tools are
becoming increasingly popular in this era of real-world
business, as well as the benefits that these tools offer,
which include timely answers, single-point access to data,
improved performance, and stronger relationships with
customers and suppliers. This study has also specifically
investigated the ways in which business intelligence tools
are tied to other systems and business intelligence
approaches. In conclusion, we conducted an analysis of ten
well-known business intelligence (Bl) software solutions
using a variety of criteria. This analysis will assist both
current and future researchers in selecting appropriate Bl
tools for their respective research endeavors. The objective
of this study was to investigate the application of social
networking in the field of business intelligence (BI) and
the analysis of recent scientific advancements. The
evaluation of free social media material as input and the in-
depth examination of social media articles were the means
by which this was accomplished. Bl research that is
considered mainstream. The outcomes of the evaluation,
which were acquired after suitable expert analysis, have
demonstrated that social media are of utmost significance
for the study of business intelligence (BI) due to the fact
that the data are gathered, processed, and arranged in huge
quantities. As a result, we came to the conclusion that the
methodological appropriateness of social networking in
business intelligence analysis is higher than that of other
accessible data.
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