
 International Journal of Advanced and Applied Sciences, 11(1) 2024, Pages: 87-94  
 

 
 

 
 

Contents lists available at Science-Gate  

International Journal of Advanced and Applied Sciences 
Journal homepage: http://www.science-gate.com/IJAAS.html 

 

 

87 

 

The significance and application of data analytics models for strategic 
management 
 

 

Muhammad Ramzan * 
 
College of Computing and Informatics, Saudi Electronic University, Riyadh, Saudi Arabia 
 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 
Received 18 July 2023 
Received in revised form 
9 December 2023 
Accepted 25 December 2023 

In today's global landscape, the survival and success of organizations depend 
significantly on the effective use of their data assets for informed strategic 
decision-making. The exponential proliferation of data and its multiple uses 
present profound challenges and opportunities. Proficient management, 
processing, and use of this vast reservoir of data have emerged as a 
paramount concern in today's world. At the same time, the wise application 
of data analytics techniques and frameworks offers compelling strategic 
advantages. Identifying and deploying the most relevant data analytics 
methodologies within the realm of strategic management presents a 
formidable challenge for senior executives. This study examines the central 
role of data analytics in strategic decision-making and explores how 
organizations can leverage it to gain a competitive advantage. In addition, the 
research examines recent literature that sheds light on the various 
dimensions of integrating data analytics into strategic management. The 
study also provides selected illustrative use cases and instances of strategic 
management at the corporate, business, and functional levels. In particular, it 
presents a spectrum of both quantitative and qualitative data analysis 
techniques to underscore the availability of frameworks that facilitate the 
integration of data analysis into strategic management and decision-making 
processes. 
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1. Introduction 

*Strategic management, which includes strategic 
planning and decision-making processes, is a key 
tool for creating a sustainable and protective 
environment for businesses in a highly competitive 
business world (Settembre-Blundo et al., 2021; 
Padash and Ghatari, 2020). It is used as a tool to 
promote healthy competition and improve business 
performance. Managers are increasingly using key 
performance indicators, insights, statistical analysis, 
and computer tools, including simulation, instead of 
their reports, perception, or intuition to make 
strategic decisions considering the insights that can 
be gained from mining big data (Silahtaroğlu and 
Alayoglu, 2016). To this end, the mining and 
research of large data sets using business 
intelligence tools and information mining 
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methodologies are becoming an essential part of 
decision-making processes (Grover et al., 2018). 
therefore, businesses should learn how to leverage 
the power of big data analytics for their decision-
making. 

Djemaiel et al. (2014) described big data as large 
and complex sets of data that require fast capture, 
management, and analysis. Big data can appear in 
different forms, such as statistical data, partially 
defined information, or unorganized data. Wamba et 
al. (2015) offered a definition of big data using five 
key characteristics, known as the Five Vs. The Five 
Vs are as follows: 
 
1. Volume stands for the size of the data. 
2. Velocity stands for the rate of data erasure. 
3. Variety stands for the data structure types, 

including structured databases, pictures, text, and 
so forth. 

4. Value stands for any cost that could add value to 
the enterprise. 

5. Veracity stands for the quality of the data.  
 

Big data can be used to assess how well an 
organization is performing and to design improved 
organizational frameworks that enhance decision-
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making effectiveness. One application of this is 
simulation, which involves creating models of 
advanced systems to enhance them or developing 
new systems to significantly boost business 
performance. Additionally, employing statistical 
methods and computer tools represents another 
approach to facilitating decision-making by 
providing deeper insights into organizational 
performance (Shabbir and Gardezi, 2020; Harrington 
and Tumay, 2000). It enables analysis of current 
systems, making it simpler to see flaws in existing 
structures, and provides solutions for issues that 
arise. 

This paper will explore how big data analytics 
and simulation tools contribute to strategic 
management, enhancing business performance, and 
supporting environmental decision-making. The 
structure of the paper is as follows: Section 2 will 
discuss the role of strategic management and how 
analyzing data is crucial in making informed 
decisions. Section 3 will introduce various data 

analytics methods and techniques that are pertinent 
to strategic management. Finally, Section 4 will offer 
a discussion and examination of the main findings 
from this study. 

2. Strategic management 

The sustainability and strategic direction of an 
organization significantly depend on effective 
decision-making at the strategic level. The core 
principles of strategic management involve 
evaluation, decision-making, and planning. This 
management level is concerned with analyzing the 
organization's objectives and both its internal and 
external environments (Choubey and Mishra, 2016). 
As depicted in Fig. 1, strategic management 
encompasses three primary stages: formulation, 
implementation, and evaluation. Each stage plays a 
supportive role to the others and contributes to 
making strategic decisions within its scope.  

 

Strategic Formulation Strategic Implementation Strategic Evaluation

 
Fig. 1: Basic steps of strategic management 

 

The strategic process also involves setting the 
organization's vision and goals, as well as analyzing 
its strengths, weaknesses, and opportunities. The 
next phase, implementation, is when these planned 
strategies are put into practice. This stage requires 
efficient allocation and use of staff and resources to 
successfully execute new strategies. Following this, 
the final phase evaluates the effectiveness of the 
strategies that have been implemented. This step is 
crucial for ensuring the strategic management 
process is effective and leverages data analysis to 
ensure accuracy. Fig. 2 illustrates key factors to 
consider in this context. Munive‐Hernandez et al. 
(2004) and Grzybowska and Kovács (2017) have 
highlighted several strategic-level modeling 
techniques that are important for detailed planning 
and decision-making, including: 
 
 IDEF0 (Integrated Definition Methods) is used to 

model the functions of an enterprise and its 
decision-making processes. 

 Petri net, specifically place/transition net, is a 
mathematical modeling language used for the 
description of distributed systems. 

 EPC (Event-Driven Process Chain) is a flowchart-
based diagram that is used for business process 
modeling. 

 
These methods are pivotal in structuring and 

analyzing the strategic steps an organization takes, 

ensuring that every phase, from vision setting to 
strategy evaluation, is systematically approached 
and well-informed. 

The Warnier/Orr Diagram is a tool used in 
strategic planning for outlining problems and 
gathering information. It employs a graphical 
method to simplify the process of determining 
requirements for strategy development and helps in 
the organization and design of system components. 
This approach, which is both top-down and bottom-
up in its design considerations, facilitates a clear 
understanding of system specifications (Davis, 1983; 
Warnier, 1976). 

In addition to the Warnier/Orr Diagram, 
simulation modeling is another technique that can be 
utilized during the strategy implementation phase. It 
allows for the examination of the potential outcomes 
of various alternatives without the need to make 
actual changes. This form of data analysis in strategic 
management aids in selecting the most 
advantageous option for real-world application 
(Shannon, 1975). 

Furthermore, the Analytical Hierarchy Process 
(AHP) is extremely useful in evaluating plans. AHP 
provides a comprehensive perspective on the 
problem, aiming to fully understand its scope and 
intricacies. This method helps in breaking down 
complex decisions into a series of simpler, 
hierarchical steps, making it easier to assess and 
compare different strategies. 
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Fig. 2: System analysis and design techniques 

 

Afonina (2015) outlined various strategic 
management tools that are essential for overseeing 
and guiding organizational strategy. These tools 
include SWOT analysis (evaluating strengths, 
weaknesses, opportunities, and threats), customer 
satisfaction and behavior analysis, employee 
satisfaction studies, segmentation of markets based 
on consumer needs and preferences, analysis of 
market share, profitability of customers, and 
assessment of service levels. Additionally, the study 
highlights the importance of leveraging insights, 
perceptions, or gut feelings to choose or refine 
strategies previously connected to these analyses. 

Research by Papulova and Gazova (2016) 
explored different approaches to data modeling for 
strategic management, identifying three critical 
types of reasoning for effective organizational 
function: mechanical, intuitive, and strategic 
reasoning. Mechanical reasoning relies on logical 
judgment, intuitive reasoning is based on creativity 
and past experiences, and strategic reasoning 
involves making predictions and assessing the long-
term impacts of planning and management 
decisions. This distinction underlines the value of 
combining analytical tools with human insight to 
navigate the complexities of strategic management 
effectively. 

2.1. Strategic management and data analytics  

As previously mentioned, the role of data 
analytics in strategic management is crucial. 
Technological advancements offer both new 
opportunities and challenges for businesses, 
influencing every aspect of operations. This is 

particularly relevant in strategic management, which 
focuses on long-term organizational decisions. 
Through strategic decision-making, technology can 
lead to the creation of new markets and stronger 
competitive advantages. Innovations can affect an 
organization in various ways, including altering 
industry pricing strategies as well as shifting the 
values and expectations of employees, supervisors, 
and customers (David, 2011). Consequently, the use 
of modern data analysis technologies, big data sets, 
and analytical models is becoming increasingly vital 
for businesses. It's important for companies to stay 
updated with these advancements and incorporate 
them into their strategic planning. 

A study examining the impact of statistical 
technology on decision-making found that 
combining information technology with traditional 
decision-making methods enhances outcomes 
(Provost and Fawcett, 2013). The research 
highlighted a significant link between improved 
business performance and the use of statistical data 
alongside information technology for decision-
making. Data analysis technologies provide several 
advantages to organizations, notably by offering a 
unique strategic edge. This advantage stems from 
the technology's capacity to reveal new perspectives 
for decision support, characterized by the Five Vs: 
velocity, scale, cost, variety, and veracity. Moreover, 
it allows for the presentation of data in multiple 
formats. A key challenge for organizations at this 
point is to conduct a cost-benefit analysis of adopting 
these technologies and deploying the necessary 
infrastructure to maximize their impact. 

Fig. 3 illustrates the Five Vs of data and the 
primary challenges associated with them. Hadi et al. 
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(2015) discuss how data analysis models that handle 
large amounts of data can generate knowledge, along 
with their strengths and weaknesses, due to these 
characteristics. The research indicates that while the 
Five Vs offer strong strategic motivations for using 
contemporary data analysis techniques in decision-
making, effectively deploying and managing these in 
a rapidly changing and expansive data environment 

poses significant challenges. Even though working 
with big data presents challenges, the advantages it 
offers for strategic planning and decision-making are 
vast. Big data provides deep insights into customer 
behavior, which can be leveraged for a competitive 
edge and to guide strategic management efforts 
more effectively. 

 

Big Data

Volume

Veracity

Variety

Velocity

Value

Terabytes to exabytes of data to process

Uncertainty due to data inconsistency, data 
reliability and trust

Text, images, sounds, videos, likes, numbers

Streaming data, requiring milliseconds to 
seconds to respond 

Data into money, data into insights

 
Fig. 3: Five Vs of big data 

 

Evaluation and decision-making at strategic 
levels increase the effectiveness of deploying metrics 
used in decision-making and enable achieving 
several strategic benefits, such as optimization of 
supply chain and human resources (Bhimani, 2015; 
Bertei et al., 2015; Erevelles et al., 2016). In addition, 
successful business entities in the modern world use 
big data and data analysis frameworks to strengthen 
their competitive capabilities (Etzion and Aragon-
Correa, 2016). In essence, a business entity will be 
more efficient if it pushes harder for effective 
utilization of its data assets using such data analysis 
techniques (Tambe, 2012). Organizations are 
increasingly feeling the pressure and necessity to 
utilize big data analytics to enhance their 
understanding and make more effective decisions. 
Research indicates that the current advancements in 
data analysis technology have significantly improved 
the ability to access, combine, present, and review all 
available data, reaching levels of effectiveness not 
seen before (Garmaki et al. 2016). As can be 
observed, the use of huge fact analysis makes it 
easier to work with large records. However, in order 
to implement large-scale data analytics, 

organizations must have certain capabilities. It is 
essential to use advanced tools, adequate statistics, 
extensive records, analytical skills, and industry 
expertise to make informed decisions (Gupta and 
George, 2016; Ghasemaghaei et al., 2018; Davenport 
and Patil, 2012). 

In the literature, there are several examples of big 
data analytics being applied to strategic 
management (Wills, 2014; Ward, 2014). For 
instance, companies have analyzed customer 
purchasing behaviors and predicted future trends. 
Some large organizations have even created 
customized programs using big data analytics to 
better understand and support customer buying 
habits. These efforts have provided valuable insights, 
showcasing how data analysis can significantly 
inform strategic decision-making processes. 

3. Data analytics methods and techniques 

In previous sections, we emphasized that to 
uncover valuable insights within statistics, including 
various metrics, data, and figures, it's essential to 
utilize data analysis methods. Research has indicated 
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that there are two highly effective approaches for 
data analysis, especially in the context of strategic 
management: Qualitative data analysis techniques 
and Quantitative data analysis techniques. These 
methods can significantly aid business decision-
makers in extracting corporate insights from 
different types of data. These statistical analysis 
techniques can be used either separately or together 
with other methods to achieve the desired results. 

3.1. Quantitative data analysis techniques 

Each quantitative statistical analysis method has 
its own unique process for extracting knowledge 
from large data sets. For instance, the Monte Carlo 
simulation is a technique used in fields like finance, 
engineering, and technology to simulate and assess 
possible outcomes in situations where there is 
uncertainty. Similarly, a mobile telecommunications 
service provider might use this method to evaluate 
network performance under various scenarios to 
identify improvement opportunities. Other 
quantitative analysis methods include flow charts 
and trend analysis, which various organizations can 
apply in their specific settings to analyze data. 

Two commonly used quantitative data analysis 
techniques are regression analysis and hypothesis 
testing. Regression analysis helps in understanding 
the relationship between dependent and 
independent variables, while hypothesis testing is 
used to confirm or refute a presumption made about 
a data set. These techniques provide structured 
approaches to analyzing quantitative data, allowing 
businesses to make informed decisions based on 
statistical evidence. 

3.1.1. Regression analysis 

Regression analysis is a statistical method used to 
find relationships between variables where one 
variable is dependent on another. In the field of 
finance, it's used by fund managers and financial 
analysts to evaluate assets and explore how different 
variables, like stock and commodity prices, relate to 
each other. 

This analysis helps a quantitative data analyst to 
understand the impact of changes in variables by 
conducting experiments where independent 
variables (factors that can be changed) are adjusted. 
Think of it as understanding cause and effect; for 
example, the amount a person invests in the stock 
market (independent variable) might affect the total 
money they have at retirement (dependent variable). 

There are two primary types of regression 
analysis: simple linear regression and multiple linear 
regression. Simple linear regression looks at the 
relationship between two variables, while multiple 
linear regression examines the relationship between 
one dependent variable and two or more 
independent variables. 

For instance, a market researcher might use 
linear regression to study the link between a 
company's products and customer satisfaction. They 

could assign numerical values to customer 
satisfaction levels on a scale from 1 to 10. With this 
data, the researcher can perform a regression 
analysis to discover how closely related product 
quality is to customer satisfaction. 

3.1.2. Hypotheses analysis 

Hypothesis testing is a method used in statistics 
to determine if there is enough evidence in a sample 
of data to infer that a certain condition is true for the 
entire population. This approach involves making an 
initial assumption, known as the hypothesis, and 
then determining whether the data supports this 
hypothesis or not. Essentially, the analyst proposes 
two hypotheses: the null hypothesis, which suggests 
no effect or no difference, and the alternative 
hypothesis, which suggests there is an effect or a 
difference. Through statistical analysis, the analyst 
can conclude whether to reject the null hypothesis 
and accept the alternative hypothesis or vice versa, 
based on the evidence from the data. 

3.1.3. Null hypotheses 

The null hypothesis is the initial theory. Between 
the two companies shown in the facts, null means 
there is no difference. For example, the null 
hypothesis would state that there is no difference in 
student satisfaction with their professors between 
students from high-income groups (group 1) and 
those from low-income areas (group 2). When 
conducting hypothesis testing, the goal of the 
researcher or analyst is to show that there is a 
difference between the firms under consideration, 
thereby rejecting the validity of the null hypothesis. 

3.1.4. Alternative hypotheses 

Usually, the null hypothesis is opposed to the 
alternative hypothesis. Let us imagine that a 
particular product experiences a 25% revenue boom 
once a year for 15 years. In this case, the null 
hypothesis is that the proposed product price 
increase will be 25%. Hypothesis analysis is used to 
determine whether the null hypothesis is always 
true. In this case, the analyst uses casual speculation 
to determine the accuracy of the predicted 25% 
boom price. The opportunity hypothesis is that the 
growth fee for the product is not 25%. In this case, a 
5-year boom can serve as a random sample rather 
than a 15-year boom. When the test has come to an 
end, the trier of fact can only conclude based on the 
findings. 

 

3.2. Qualitative data analysis techniques 

Deductive and inductive qualitative data 
methodologies serve as the foundation for 
qualitative data analysis techniques. 

Deductive process. Researchers and analysts who 
already have a principle, or a preset idea, of the 
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likely entry from a pattern population use this 
evaluation approach. The deductive technique aims 
to gather the information that could logically and 
properly support a concept or speculation. 

Inductive approach. By using this technique, a 
researcher or analyst who has limited knowledge of 
the results of a sample population gathers the right 
amount of information on a topic of interest. The 
records are then examined to seek patterns. The 
objective is to create a principle that offers an 
explanation for the patterns found in the data. 

Content assessment and discourse evaluation are 
the two main methods that statisticians employ to 
evaluate qualitative data. Another well-liked strategy 
is narrative assessment, which focuses on the tales 
and accounts told by participants in an examination. 
The descriptions and standard procedures for 
content evaluation and discourse evaluation are 
listed below. 

3.2.1. Content analysis 

Content analysis can be used by statisticians and 
researchers to identify trends in a wide range of 
written communication. In recorded conversations, 
styles that indicate the purpose, meanings, and 
effects of the content can be observed through 
content analysis. 

The intention of content creators and their 
impact on target audiences can also be determined 
with the aid of content analysis. Considering the 
COVID-19 pandemic, for example, content analysis of 
political communications can offer qualitative 
insights concerning employment policy. An analyst 
could track the occurrences of the word 
"employment" in social media posts, news articles, 
and other media, as well as how it links to other 
pertinent terms like "finance system," "business," 
and "foremost avenue." The purpose of a political 
marketing campaign can thus be better identified 
with its messages by an analyst by looking at the 
connections between these terms. 

The content evaluation approach includes a wide 
range of elements, including the following: 

 
 Pick out the advantages of the facts: Choosing the 

type of content to be studied is the first stage in the 
content evaluation process. Resources range from 
written text found in books, newspapers, and social 
media posts to visual information found in photos 
and videos. 

 Establish records criteria: This stage entails 
figuring out what will make a chosen text relevant 
to the examiner. “Does the text reference a certain 
subject or imply a circumstance related to the 
issue?” are some examples of questions to ask 
when evaluating factual criteria. Another such 
question is: “Does it fit into a particular 
chronological range or geographic region?”. 

 Expanding the coding for the data is necessary 
since qualitative statistics, which is not necessarily 
numerical, needs to be codified in coaching for size. 
To categorize the records, it is necessary to create a 

set of fixed or systems of codes. As soon as the 
coding system is created, text can use the 
appropriate codes. 

 Analyze the outcomes: The information exam 
system is the product of the work done in the 
earlier steps. To analyze results and draw 
conclusions, information analysts look for patterns 
and correlations in the data. They might include 
statistical methods for analyzing the records in 
order to gain more information from them. 

3.2.2. Discourse analysis 

Discourse analysis: Reading between the lines, or 
the capacity to identify hidden messages in 
communication, is essential because messages are 
not always what they seem to be. Even if spoken and 
written communications all have a subliminal or 
underlying message, it is possible for one 
organization to understand them one way while 
being utterly misunderstood by another, which 
would likely result in a breakdown in civil discourse. 

Discourse analysis makes it possible to present 
data about the social and cultural background of 
written and spoken communication during the 
course of talks. Discourse analysis looks at how 
people use language to achieve their goals, including 
arousing emotion, sowing doubt, or forming beliefs. 
It also looks at the social environment of verbal 
interchange. Both verbal and nonverbal cues are 
examined in discourse analysis. For instance, the 
way a speaker pauses on a particular word or words 
can reveal information about the speaker's thinking 
or attitude toward that phrase. 

Discourse analysis makes it easier to discern the 
underlying intent and purpose of a conversation and 
resolves miscommunications. For instance, to 
highlight the application, a review of discussion 
transcripts between a doctor and a patient can 
determine whether the patient truly understood a 
diagnosis. Through discourse analysis, an analyst can 
identify subtle subtexts in linguistic exchanges and 
determine if the information is a fact, fiction, or 
propaganda. Among the steps in discourse 
evaluation are: 
 
 Establishing the research question: This step 

clarifies the purpose of the investigation and 
provides a clear justification. The analysis will be 
guided by the research question. 

 Choose the content types you want to employ for 
your research: Speeches, news releases, speeches, 
social media text, and more are all acceptable. 

 Get the facts: The content gathered for the 
evaluation often focuses on a message-delivery 
issue (such as a political leader or business) and its 
targeted target audience (residents and customers, 
for example). 

 Examine the content: Words, phrases, sentences, 
and content structure can be used to track trends 
in a subject's attitudes and motivations as well as 
the message's effect on the intended audience. 

 



Muhammad Ramzan/International Journal of Advanced and Applied Sciences, 11(1) 2024, Pages: 87-94 

93 
 

This brief overview introduces new methods of 
both quantitative and qualitative analysis that are 
becoming essential for successful strategic 
management, including planning, forecasting, and 
decision-making. Using such technologies is now 
more of a requirement than a mere option available 
to organizations. 

4. Conclusion 

This paper explores the role of data analytics in 
strategic management, arguing that despite the 
challenges of implementing data analysis techniques, 
the benefits significantly outweigh these hurdles. It 
emphasizes the importance for modern 
organizations to employ data analysis and big data to 
gain a competitive edge. Data analysis is highlighted 
as a key tool for gaining market insights, aiding in 
planning, and optimizing assets. The paper also 
discusses how data analysis frameworks support the 
collection of knowledge for both tactical and 
strategic management purposes. Additionally, it 
explains how simulation modeling, powered by big 
data analysis, can produce valuable information for 
strategic planning by simulating systems and setting 
parameters for these simulations. Furthermore, the 
paper outlines various quantitative and qualitative 
data analysis methods that are effective for making 
strategic decisions. 
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