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ANALYTICAL STUDY ON THE ROLE OF KNOWLEDGE 
MANAGEMENT IN BIG DATA INVESTMENT

This century has witnessed the greatest development of information technology. Accordingly, 
the factor of the developments in the field of knowledge has become more influential in life. Therefore, 
institutions must obtain the most important elements of success, catch up with the latest changes, and 
maintain their ability to compete and persist in the market in the age of information technology. The 
massive accumulation of data and information and the emergence of the so-called big data (BD), have 
led to an urgent need to manage knowledge and the ability to invest in it. On this basis, arose the need to 
conduct this research that deals with the role of knowledge management (KM) in decision-making for 
institutions. This research aims at shedding light on the role of KM in BD investment in the Ministry 
of education in Saudi Arabia. To achieve this goal, the descriptive analytical method was used, which 
depends on the evaluation of many works and research papers, during the period from 2014 to 2022. 
After evaluating many studies, the study concluded that it is necessary first, to publish more Arabic 
future studies concerned with the role of KM, its technologies and types. Second, to find appropriate 
solutions and stand against the challenges faced by the Ministry, and finally to find a model that shows 
the role of KM in BD investment in the Ministry of Education to make the process of taking the right 
decisions easier and at the right time, and achieve sustainable development.

Keywords: knowledge management, knowledge management processes, knowledge sharing, 
knowledge investment, big data, big data management, big data analysis

JEL: D83, C55

У нинішньому столітті спостерігається найбільший розвиток інформаційних технологій. 
Відповідно, фактор розвитку у сфері знань став більш впливовим у житті. Тому інституції по-
винні забезпечувати найважливіші елементи успіху, своєчасно запроваджувати інновації, збе-
рігати свою здатність конкурувати та залишатися на ринку в епоху інформаційних технологій. 
Величезне накопичення даних та інформації та поява так званих великих даних (BD, скорочен-
ня від англ. Big Data) призвели до гострої потреби в управлінні знаннями (КМ, скорочення від 
англ. Knowledge Management) та можливості інвестувати в них. На цій основі виникла потреба 
у проведенні цього дослідження, яке стосується ролі управління знаннями у прийнятті інвес-
тиційних рішень. Це дослідження має на меті пролити світло на роль управління знаннями в 
інвестуванні у великі бази даних Міністерства освіти Саудівської Аравії. Для досягнення цієї 
мети було використано описовий аналітичний метод, який полягає в оцінці багатьох досліджень 
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та наукових статей протягом 2014-2022 років. Після проведеного аналізу, автори прийшли до 
висновку про необхідність збільшення публікацій саме арабською мовою щодо майбутніх до-
сліджень, пов’язаних з роллю управління знаннями та менеджменту разом із його технологіями 
та типами. По-друге, необхідно знайти відповідні рішення та протистояти викликам, з якими 
стикається міністерство, і, нарешті, працювати над пошуком моделі, яка показує роль управ-
ління знаннями в інвестуванні у великі дані Міністерства освіти, щоб полегшити прийняття 
правильних рішень у потрібний час і досягти стійкого розвитку.

Ключові слова: управління знаннями, процеси управління знаннями, обмін знаннями, 
інвестиції в знання, великі дані, управління великими даними, аналіз великих даних.

JEL: D83, C55

Introduction:
In fact, knowledge has become 

the main resource and the supporting 
engine for all sectors that aspire to reach 
competitiveness. Accordingly, the interest 
in knowledge has increased because it is a 
source of organizations’ wealth, survival, 
continuity, and excellence considering these 
changes. As a result, studies focused on 
how to invest this knowledge by exploring 
it, preserving, managing, and making 
optimal use of it. However, this could not 
be achieved by traditional methods as it 
represents a challenge in how to manage 
this huge amount. This, in its turn, led to the 
emergence of the concept of BD to solve 
these problems and help information centers 
to provide modern methods and tools that 
allow for managing these huge amounts of 
data – storing, processing, analyzing, using 
them in a timely and productive manner, 
assisting leaders in making administrative 
decisions based on accurate information and 
building strategic plans based on the analysis 
of this data and its optimal investment, which 
contributes to improving the quality of the 
services provided by these centers and saving 
their costs while increasing productivity. 
There were many previous studies that 
dealt with the role of KM for the success of 
organizations in general and KM support in 
decision-making. A series of recent studies 
has traced the history of knowledge and the 
emergence of KM and the extent to which it is 
used in any institution. From the researchers’ 
point of view, all studies dealt with the role 
of KM such as sharing knowledge and how 
to transfer and distribute it in institutions of 
all kinds. The current researchers find that 
the research gap here lies in the fact that there 

has not been any study so far that showed the 
extent of the role of KM in BD investment 
in the governmental or private sectors. This 
makes understanding the role of KM in 
BD and investment creating a model that 
facilitates the investment process difficult and 
scattered among large-scale studies. Hence the 
need for this study has arisen, as it collects the 
studies most relevant to the role of KM and its 
processes in decision-making in institutions, 
and praises the studies that carry the largest 
amount of information showing the process of 
sharing knowledge, ways to benefit from KM, 
and its high ability in decision-making.

For this reason, this study is a starting 
point for many studies that are concerned with 
clarifying the role of KM and its operations 
in investing in government institutions in 
order to support strategic decisions and 
raise efficiency, competitiveness, and 
productivity. This study answers a question 
that researchers have been wondering about 
recently: What is the role of knowledge 
management in big data investment?

This study consists of several sections, 
starting with an introductory section on the 
concept of KM and its operations, followed 
by sections on the concept of BD and its 
characteristics and on BD management and 
analysis, finally on the concept of knowledge 
investment and its fields. Added to that, 
there is the “Previous Studies” section which 
focuses on the analysis of previous studies 
that include information in different fields, 
the role of KM in different types of sectors, 
the concept of BD and how to benefit from, 
analyze, and manage it. This is followed 
by the section “Discussion of the results” 
that conducts an analysis of these studies 
to highlight the latest findings in terms of 
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describing the importance of the role of KM 
in the BD investment in the government 
sector. The last section of this paper includes 
the conclusion, recommendations, and the 
future directions for research.

Knowledge Management Definition (KM):
KM is the process of extracting and 

investing the capital of the organization 
in order to reach innovative, efficient, and 
effective decisions for the organization to 
gain competitive advantages and customer 
commitment and loyalty (Al-Rashidi et al., 
2020).

Knowledge Management Processes:
KM is based on a set of processes aiming 

at achieving its objectives, controlling them, 
and making the necessary improvements to 
them. There is a diversity and multiplicity 
in the researchers’ visions to identify fixed 
processes for KM or practices emanating 
from them, their activities, and ways to 
address them. And despite the large number 
of reviews of the concepts of these processes, 
there is no agreement between scholars and 
researchers in the field of KM on the number 
or arrangement of KM processes. The use of 
information technologies in the KM process 
is inevitable because the conveniences 
brought have revolutionized the storage, 
sharing, and rapid production of knowledge 
in organizations. However, technology 
alone is not sufficient for KM practices in 
organizations although it is essential for 
effective knowledge management. KM in 
any organization can also serve different 
organizational purposes (Kazak, 2021). 
Therefore, the authors conducted the literature 
review and scrutinized published research 
and previous studies related to BD investment 
which enabled them to focus their attention 
on the models that dealt with BD investment 
processes, and not to repeat the explanation 
of the concepts and implications of these 
processes. Considering this, the current 
study adopts the identification of three KM 
processes: knowledge storage, knowledge 
sharing, and knowledge application, as they 
are believed to be the most comprehensive, 
especially as they are the common elements 
between many researchers. These processes 
are reviewed as follows:

A- Knowledge Organization or Storage:
Some call this process the preservation 

of knowledge or the stage of organizing 
knowledge, and Abdul Rahman explained 
that the processes of storing knowledge 
mean those processes that include retention, 
search, sustainability, access, retrieval, 
and location (Abdul & Tariq, 2017). The 
process of storing knowledge refers to the 
preservation of knowledge. This is what the 
current researchers seeks, as KM must find a 
model that invests BD in any organization.

B- Knowledge Sharing:
Sometimes this stage is called knowledge 

distribution, knowledge transfer, knowledge 
exchange, knowledge dissemination or 
knowledge sharing. The process of spreading 
knowledge means the processes of distribution, 
sharing, flow, and transfer. It includes many 
modalities such as project teams, intranet, 
and knowledge agents. When moving and 
transferring knowledge, consideration must 
be given to converting tacit knowledge to 
explicit knowledge, as well as considering the 
circulation of knowledge and transferring it to 
the workers who need it in a timely manner 
so that they can carry out their essential tasks. 
Distribution and sharing of knowledge have 
become easier using modern technologies such 
as the Internet and advanced communication 
networks (Abdul & Tariq, 2017).  

C- Knowledge Application:
The application of knowledge is 

the purpose of knowledge management. 
This means that investing knowledge, 
obtaining it, storing it, and participating 
in it are not enough, and the important 
factor is to transfer this knowledge to the 
implementation phase, as the knowledge 
that is not reflected in implementation is 
just a cost. The gap between knowledge and 
implementation of this knowledge is one 
of the most important evaluation criteria in 
this field. Institutions, in order to implement 
what they know, must define a model. KM 
models are what guide departments on how 
to invest knowledge and transfer it into 
implementation. Ode and Ayavoo stressed 
that the application of knowledge mainly 
aims at integrating the knowledge obtained 
from internal and external sources to 
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achieve the organizational goals of the 
organization (Ode &Ayavoo, 2020).

Knowledge Investment Definition:
Knowledge investment can be defined as 

mentioned by Thabit (2019) as the employment 
of knowledge in a way that is expected to 
generate income for the investor (Thabit, 2019). 
Therefore, from the researchers` point of view, 
investing in knowledge is one of the most 
important functions that should be taken care of 
by developing intermediary institutions between 
knowledge-generating agencies, production 
activities and services such as technological 
institutions, engineering laboratories, patent 
support, intellectual property protection, and 
other procedures. Moreover, from the authors’ 
point of view, knowledge in our modern life is 
no longer just a simple means of information 
exchange devoid of complexity, driven by the 
desire of the parties to gain access to knowledge 
and easily accessible in the economic and 
commercial exchange.

The Definition of Big Data:
Investopedia defines Big Data as “a 

growth in the volume of structured and 
unstructured data, the speed of its creation and 
aggregation, and the coverage of how many 
data points” (Investopedia, 2017). BD comes 
from multiple sources, and it is received in 
different formats. De Mauro, et. al (2015, 103) 
considered that “BD represents information 
that is characterized by its large quantity, speed, 
and diversity that requires specific technology 
and analytical methods to be converted into 

value”. Similarly, Al Bar and Al Marhabi 
(2018) defines it as “different categories with 
unique properties such as size, speed, diversity, 
variance, and validity that cannot be efficiently 
addressed using current and traditional 
technology to take advantage of them”.

 Big Data Characteristics:
The characteristics of BD were known 

in 2001, before the term was developed, so 
three characteristics were named (Vs3), which 
are volume, velocity, and variety, which are 
the most common characteristics, and many 
scientists and researchers in this field agreed 
on them. As mentioned in (Latabi, 2019), 
these characteristics are (Fig.1):

1. Volume
It is the number of terabytes of data that we 

release daily from the content. And that what is a 
huge amount of data varies from one institution 
to another and from one sector to another. 

2. Velocity 
It depends mainly on the speed of data 

collection, the reliability of data transmission, 
the efficiency of data storage, and the speed 
of exploration in knowledge discovery. The 
importance of the speed of data processing 
is that decisions based on it must be made as 
quickly as possible.

3. Variety: 
This data varies between structured, 

unstructured, and semi-structured data. 
Combining different data sources allows 
researchers to have a deeper understanding 
of any phenomenon.

Fig. 1. Big data features Vs3 and other Vs10 features, added later
Source: Author`s compilation (2022)
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According to Fig. 1, the researchers 
agreed on the number of main characteristics 
of BD (Vs3). However, many researchers 
disagreed on the number of other added 
properties of Vs10. The authors believe 
that the reason for this difference is the 
complexities and challenges faced by any 
organization and people when dealing with 
this data, because it is huge not only in terms 
of size, but also in terms of flow speed and 
diversity.

Definition of Big Data Management:
BD management is defined as “an 

organized and direct process of controlling 
data from its collection, entry, processing, 
output, and storage” (Mersal & Koko, 2018).

Definition of Big Data Analytics:
Big data analytics (BDA) is defined 

as referring to advanced analytical 
techniques, considering large and diverse 
types of data sets to examine and extract 
knowledge from BD, which constitutes a 
sub-process of gaining insights from the BD 
process (Vassikis et al., 2018). Advanced 
technologies, including (BDA) include data 
management, open-source programming 
such as Hadoop, statistical (analysis such 
as sentiment analysis and time series, and 
visualization tools that help to structure and 
link data to reveal hidden patterns.

Literature Review
This section includes a collection of 

previous and recent literature, both Arab and 
foreign in the topic of the current study, that 
shed light on the role of KM in BD investment 
in the government sector. The studies were 
reviewed from the least to the most recent 
to identify the research developments in 
the studies according to their chronological 
order. These studies cover the period from 
2014 to 2022.

The Study (Gang-Hoon et al., 2014) 
compared the application of BD technologies 
by governments and the private business 
sector in terms of objectives, tasks, decision-
making processes, actors in decision-
making, and the organizational structure 
and strategies. The study sample comprised 
several government projects in the United 
States of America, Australia, South Korea, 
Singapore, and the United Kingdom. Among 

the results of this study, we can mention that 
governments face more difficult challenges 
than the private sector such as the integration 
of BD from multiple sources in exorbitant 
forms and costs. They have multiple 
channels for data collection, and this requires 
dealing with sophisticated and expensive 
tools, and from the reality of the reviewed 
government projects, most of the reviewed 
government projects cannot be classified 
as BD applications, and it seems that most 
government data project in these countries 
share stored and structured databases. They 
do not use real-time, moving, irregular or 
semi-systematic data, and most governments 
that pursue or plan BD projects need to 
take a step-by-step approach to setting the 
right goals and expectations and developing 
realistic Hadoop. Hence arose the importance 
of this paper, which is very close to this 
current research, as the Ministry of Education 
has huge data that must be invested by BD 
managing and analyzing tools. However, the 
difference between the two researches is that 
in our research we will clarify the role of 
KM in BD investment in the ministry. The 
study showed that it is necessary to manage 
and integrate BD in governments from top 
to bottom, establish BD watchtowers to 
integrate accumulated data sets, regular or 
irregular, with administrative repositories, 
and create an advanced analytics agency 
that is concerned with developing strategies 
for how to manage BD and qualify skilled 
employees.

The study (Izhar & Shoid, 2016) 
proposed a framework for assessing the 
level of awareness of BD and the success 
factors towards the impact of KM in 
organizations. This will allow industry 
experts and entrepreneurs to assess the level 
of BD in their organizations by looking at 
the level of understanding, usefulness, and 
effectiveness of BD. The contribution of this 
paper represents a first step in understanding 
the relationship between BD and knowledge 
management. The study detailed that the 
impact of BD analytics is present in every 
area of   the organization. Despite research in 
knowledge management, there is still debate 
these days about the role of BD in KM for 
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effective decision making versus computing, 
data warehousing, and data mining. There is 
still no consensus on how best to integrate BD 
and KM into organizations to improve business 
analytics and timely decision making. Fig.2 
illustrates the proposed framework initially 
on three main variables based on awareness of 
BD and success factors.

The originality of this framework lies in 
the creation of a BD integration “roadmap” 
that contains references to concepts and 
characteristics from three different relevant 
variables to assess the level of understanding 
and awareness of BD. This roadmap would 
enable the tight integration of BD and 
knowledge management. It would also enable 
organizations to have a comprehensive view 
of the connectivity of BD inside and outside 
organizations, and enable them to collect 
interrelated information for analysis purposes 
that would improve the implications of KM 
in organizations. The expected outcome of 
the framework is to collect measurement data 
and produce more effective results to assess 
the level of awareness and understanding of 
BD towards the implications of knowledge 
management. This is where the importance of 
this study comes from, as both focus on a few 
previous researches clarify the role of KM in 
investing huge data in government sectors. 
The study recommended several suggestions 
including suggesting future approaches to 
address any gaps in the current research to 
integrate BD and knowledge management, 
which significantly enhances their ability to 
participate and influence organizations and 
societies, as well as developing effective 
approaches to updating the organization’s 

Fig. 2. Theoretical framework: awareness of big data towards the implications of knowledge 
management

Source: (Izhar, 2016) 

knowledge to support the creation and 
delivery of knowledge in the age of BD. 

The study (Ali, 2017) aimed at 
determining the impact of KM on improving 
total quality at the Egyptian Tax Authority, 
with an attempt to reach a proposed model for 
KM whose application leads to improving the 
overall quality in the Egyptian Tax Authority 
which explains the need for this study. This 
research reached a set of results, the most 
important of which are the existence of an 
important and statistically significant effect 
of KM on improving the overall quality in 
the Egyptian Tax Authority. This study 
supports our current research by providing a 
practical model that shows the role of KM in 
BD investment in the Ministry of Education 
as well, as shown in Fig.3:

The most important recommendations 
of the study were the establishment and 
creation of an appropriate infrastructure for 
KM in terms of organizational, cultural, 
technical and human resources, as well as 
the implementation of the proposed model, 
which has been proven by field tests to have 
a clear contribution to the use of KM to 
improve the quality of the department.

The study (Al-Mutlaq, 2017) aimed 
at identifying the degree of importance of 
the proposed mechanisms for knowledge 
investment (KI) and the degree of their 
importance in building competitive 
advantage in emerging universities in the 
Kingdom of Saudi Arabia, which justifies 
the need for it. The study used the descriptive 
approach represented by relationships 
studies and the questionnaire was the tool 
for collecting information. The study sample  
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Fig. 3. The role of KM in improving the overall quality of the Egyptian Tax Authority 
Source: (Ali, 2017) 

 

 
 

consisted of heads of academic departments 
in emerging universities in Jazan, Hail, and 
Al-Jawf. The most prominent results of the 
study were that the study sample members 
agreed with a high degree on the importance 
of (KI) mechanisms in the fields of education 
and training in emerging universities, and the 
study sample members agreed with a very 
high degree on the importance of knowledge 
investment mechanisms in the fields of 
scientific research, consultancy, and scientific 
production in emerging universities, as well 
as the approval of the study members with a 
high degree on the importance of knowledge 
investment mechanisms In building 
a competitive advantage in emerging 
universities in the fields of education, training, 
scientific research, consulting, and scientific 
production. This study is consistent with our 
research in investing big data through KM and 
its processes, because there is a relationship 
between knowledge investments and 
building a permanent competitive advantage 
in the information era. The results of the 
study also showed the existence of a direct 
(positive) relationship between the degree 
of importance of the proposed mechanisms 
for knowledge investment and the degree 

of their importance in building competitive 
advantage in the fields of education, training, 
scientific research, consulting, and scientific 
production in emerging universities. The 
study concluded several recommendations, 
the most important of which is that 
universities should start implementing 
mechanisms for knowledge investment 
in humanitarian disciplines in all fields, 
starting with education, scientific research, 
training, and scientific production, given the 
accumulation of experiences in them.

The study (Pauleen, & Wang, 2017) 
aimed at proving that the field of KM must 
respond to the important changes brought by 
BD / analytics to activate the production of 
data and organizational information. Hence 
the need for this study emerged. This is in 
line with our current research in that without 
knowledge management, there is no BD and 
no analytics. The study was based on the 
premise that knowledge is fundamental to 
any discussion about BD for simple reasons, 
the most important of which are that it is 
human knowledge that has developed the 
capabilities of BD and analytics. Human 
knowledge and experience are solely 
responsible for the decisions about where 
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to collect data and the algorithms to analyze 
it. Therefore, it is impossible to negate the 
influence of knowledge when discussing the 
effects of BD/analytics. In the results, a (BD/
Analytics-KM Model) has been proposed. 
This model demonstrates the centralization 
of knowledge as a guiding principle in the 
use of BD/analytics in organizations, and is 
one of the early models that put knowledge 
as a priority consideration in successful 
organizational use of BD/analytics.

Fig.4 showed that the model still 
retains all the useful and fruitful steps that 
we have learned from knowledge creation/
management. The model also holds all 
intangible factors such as leadership, change 
factor, trust, politics, and reinforcement 
learning as critical factors for the success 
of any technology application. The result is 
sustainable performance as success alone is 
not enough. Success needs to be evaluated, 
recharged, and prepared to deal with all 
business obstacles that prevent it from being 
achieved. Finally, the study recommended 
that academics and practitioners in KM 
should be able to control the application of 
BD/analytics. It called for more research 
into how KM can be used conceptually 
and operationally and how to integrate 

Fig. 4. The big data/analytics model - knowledge management
Source: (Pauleen, & Wang, 2017) 

BD/analytics to enhance organizational 
knowledge for better decision making and 
organizational value creation.

The study (Fredriksson, 2018) 
indicated that the decision-making process in 
organizations is facing a change due to the 
increasing amount of data that offers new 
possibilities in information management 
and decision-making, or the so-called “BD.” 
Despite the interest in BD, little is known 
so far about the results of the practical use 
of BD in organizations, which necessitates 
encouraging a broader discussion of its 
implications. Hence the need for this study 
arose as it provides examples of how BD 
is used in practice in the public sector, 
conceptualized with a case from a local 
government context, and how practitioners 
view BD and the changes in information 
and KM that follow. This study intersects 
with the current study in that it discussed 
BD in the theoretical light of organizational 
knowledge creation and decision-making 
in organizations. The results indicated that 
creating new information and knowledge 
from BD and using it as support for decision-
making in organizations would enhance 
quality and increase trustworthiness in 
decision making. 
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The study (Ekambaram, 2018) sought 
to explore the role of BD and KM in improving 
projects and implementing projects. It aimed 
at showing the interaction between KM and 
BD in the same context and the challenges 
and opportunities associated with that, and 
how this interaction can improve projects so 
that projects can be implemented efficiently 
and effectively. Therefore, the importance 
of this study and its relation with the current 
study arose, as there is a strong similarity 
between the two studies in clarifying the role 
of KM in BD investment, which is not denied 
by the owner of knowledge or any institution, 
especially the government sector. The study 
showed not only that data can be linked but 
also that it is possible to see patterns and 
trends, which helps create opportunities for 
extracting new knowledge. This helps to 
improve the planning and implementation of 
projects in the future. The study concluded 
that dealing effectively with the implicit 
elements of knowledge and ensuring the 
correct interpretation of the knowledge 
provided by BD analytics can be a challenge.

The study (Hosseinioun, 2018) was 
a systematic literature review aimed at 
identifying the problems of knowledge 
sharing in the BD society in the form of a 
huge amount of data and highlighting the 
characteristics of the knowledge network that 
can improve the flow of knowledge between 
members of society. To achieve these 
objectives, this study followed the method 
of SLR (Kitchenham, 2009). As a result, 
three research questions were selected in the 
first stage, and then all relevant articles were 
collected that help answer search questions 
for the collected keywords. Therefore, the 
importance of this study and its similarity 
to the current study lies in the theoretical 
basis for identifying the role of KM for BD 
investment in the government sector. The 
analysis of the results revealed the difficulty 
of sharing knowledge through community 
members’ interaction and cooperation. 
Added to that, there is a gap in research on 
BD and user roles to participate through the 
BD community. Moreover, the knowledge 
network as a communication infrastructure 
can effectively acquire, represent, and 

exchange huge amount of knowledge, but 
current knowledge network models focus on 
discovering knowledge through BD and there 
is a lack of an effective knowledge network 
model for distributing knowledge among 
the members of society by considering their 
influence on knowledge.

The study (Alhashimiya, 2019) 
mentioned the need to identify the reality 
of database management in government 
institutions, the sources of obtaining this 
data, methods for its comprehension and 
factors influencing its management. Hence 
the need for this study arose. The study relied 
on the qualitative descriptive approach, and 
used the semi-structured interview tool to 
collect data. The study community included 
government institutions in the Sultanate of 
Oman. It reached a set of results, the most 
important of which are the disparity of 
government institutions (the study sample) 
in their management of BD. It was also 
found that the electronic census project of 
2020 adopted by the National Center for 
Statistics and Information was one of the 
most prominent BD initiatives. As well, the 
results indicated a set of sources on which 
government institutions rely on as a major 
source of BD, the most important of which 
are official administrative records, field and 
electronic surveys, geographic information 
systems, projects, and electronic systems. 
The study also showed that dealing with 
BD is carried out according to several 
mechanisms, the most important of which 
are storing data in several ways, the programs 
and applications used for processing and 
analyzing, data output after analysis, and 
BD preservation and updating. This study 
agrees with the current study in that there 
are some challenges for good management 
of BD and that KM should play a role the 
investment in the government sector. And it 
showed the presence of factors supporting 
the management of BD in government 
institutions including administrative factors, 
technical factors that related to the nature of 
the data. However, the unwillingness of some 
institutions to share data, the lack of human 
resources, and the large volume of data and 
multiple sources are all problems that hinder 



ISSN 2074-5354 (print), ISSN 2522-9745 (online). АКАДЕМІЧНИЙ ОГЛЯД. 2023. № 1 (58)

54

the benefits of BD. The results of the study 
indicated that the study sample invested 
data in the areas of strategic planning and 
decision-making, understanding the needs 
of individuals, improving services, and 
forecasting future needs. The study concluded 
with a number of recommendations, the most 
important of which are finding a national 
plan to take advantage of BD at the level 
of the public and private sectors in a way 
that ensures the creation of unified systems 
and methods for analyzing and processing 
data, benefiting from it in decision-making 
and facilitating access to it, and spreading 
awareness and culture of the importance of 
BD for decision makers and for all the society 
members through organizing more seminars 
and conferences.

The study (Wang & Wang, 2020) 
aimed at describing the synergistic 
relationship between BD and knowledge 
management. As well it sought to analyze 
the challenges facing small and medium-
sized companies around BD technology 
and then come up with a proposed model 
that shows the relationship between KM 
and BD. The importance of the study lies 
in the scientific addition to the literature of 
KM and BD through the study of the basic 
dimensions of the strategic use of BD and 
information technology solutions for small 
and medium companies and the production 
of new knowledge. Hence the need for this 
study arose, as it agrees with the current 
study in that it is necessary for any institution 

to invest in BD to ensure its success using 
KM in addition to working on a proposed 
model that shows the role of KM in BD 
investment. However, this study differs from 
the current study in that current researchers 
work on a large government institution. 
To achieve the objectives of the study, the 
content analysis method was used, in which 
it relied on the analysis of eight models of 
small and medium companies that analyzed 
BD and used it in knowledge management. 
The study yielded several findings, the most 
important of which was that BD analysis 
provides valuable insights for small and 
medium enterprises. Moreover, the study 
came up with a proposed model that shows 
the relationship between KM and BD. The 
study recommended that small and medium 
enterprises take advantage of BD in their 
KM using the model proposed in the study, 
as shown in Fig.5 below:

The study (Karaboğa & Karaboğa, 
2022) aimed at organizing the literature 
on big data and KM from a bibliometric 
perspective and creating a general framework 
for the past, present, and future of the field. 
This study examined 622 papers obtained 
from the Clarivate Analytics Web of Science 
database (WoS) between 2013 and 2020. 

This paper is consistent with our study 
in the lack of foreign scientific research on 
KM and BD, but the difference between this 
study and the current study is that in terms 
of current paper, it confirms the existence 
of a deficit also in terms of Arabic scientific 

Fig. 5. BD KM Model for Small and Medium Enterprises 
Source: (Wang & Wang, 2020)
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research until 2022.  The results showed that 
the annual growth rate of the relevant field 
reached 42.9% indicating an increase in 
popularity among researchers. China and the 
United States are home to the most productive 
authors and institutions in the field. Table 1 
shows foreign literary production in KM and 
BD compared to Arab literary production. 
The Kingdom of Saudi Arabia appears as the 
only example of the Arab countries, and this 
was confirmed by the current study, but there 
is progress over time.

Also, the Country Collaboration 
Network, the Institutional Authorship 
Network, the Common Words Network, and 
the Common Citation Network are introduced 
to present the intellectual structure of the 
field. This study is useful for understanding 
the industry leading trends in terms of the 
most influential authors, institutions and 
countries, most productive journals, and 
scholarly journals, most popular keywords, 
collaboration networks, and co-citation 
networks. This study is the first bibliometric 
examination attempt to understand the flow 
at the intersection of BD and KM over time.

Methodology
The current millennium in which 

organizations and institutions operate is 
characterized by challenges, competitiveness, 

Table 1
Paper frequencies for countries 

# Country Articles SCP MCP Total 
Citations

Average Articles 
Citations

1 China 140 89 51 1.592 11.37
2 USA 126 95 31 1.748 13.87
3 Italy 42 22 20 747 17.79
4 UK 37 22 15 692 18.70
5 German 23 17 6 287 12.48
6 India 22 19 3 256 11.64
7 Spain 21 13 8 291 13.86
8 Australia 17 11 6 234 13.77
9 France 13 8 5 150 11.54
10 Canada 12 6 6 199 16.58
11 Korea 9 6 3 62 6.89
12 Saudi Arabia 9 4 5 40 4.44
SCP: single country Publication\ MCP: Multiple-country Publications

Source:(Karaboğa & Karaboğa, 2022)

and permanent changes, especially with the 
birth of many technical innovations that 
contributed to the emergence of the data 
revolution in its various forms, various 
sources, rapid circulation, and the need for 
integration, and thus preparing huge data. 
Hence, it became difficult to analyze and deal 
with it using traditional tools, which also 
resulted in the fact that it is not possible for 
these organizations to manage their tangible 
resources only to achieve excellence in their 
services and achieve their goals. It is necessary 
to adopt this data as assets and drivers of 
business in organizations and improve their 
investment. Government agencies play an 
important role in the development of the 
society, so they need to be taken care of 
and work to improve their performance by 
using knowledge management, which has a 
number of benefits and allows to achieve the 
goals set, face and adapt to continuous and 
rapid environmental changes.

Given the importance of the Ministry of 
Education in Saudi Arabia as an important 
tributary of intellectual, social, political, 
and economic growth and considering the 
development renaissance that the Kingdom 
is witnessing, the most prominent challenge 
the Ministry of Education is facing at present 
is the information revolution and dealing 
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with the huge amount of data and successive 
changes. This made it necessary for the KM 
to adopt the BD investment in the ministry.

From this perspective, the idea of this 
study arose, in which current researchers 
will clarify the role of KM as an effective 
tool and contribution to BD investments in 
the organization. The problem of the study 
can be formulated in the following question: 
What is the role of KM in BD investment?

This research relied on the use and 
application of the descriptive analytical 
approach by collecting previous studies, 
which cover the period from 2014 to 2022 in 
order to raise the efficiency of the decision-
making process and achieve competitiveness 
among institutions. The researchers of this 
study arranged the studies according to the 
year of their publication, so the beginning 
was with the least recent studies followed by 
the most recent ones.

Findings and Discussion
The previous studies that were reviewed 

dealt with the major topic assuming that there 
is a close relationship between KM and BR, 
its management and analysis.  While some 
studies discussed different aspects, they all 
agreed to clarify the role of CM in investing 
in BD in organizations. Most of the studies 
were similar in their use of the descriptive 
analytical method in the theoretical aspect. 
By presenting the previous studies, the 
researchers reached a set of results, presented 
below. 

In most of the studies reviewed, BD 
together were recent, and in the intellectual 
production published in a foreign language, 
which indicates the weakness of Arab 

intellectual production related to the subject 
(Alhashimiya et al., 2019; Ekambaram et al., 
2018; Hosseinioun, 2018; Wang & Wang, 
2020).

The study (Karaboğa & Karaboğa, 
2022) was unique in that it was the first 
bibliometric examination attempt to 
understand the flow at the intersection of 
and KM over time. This study is useful for 
understanding the leading trends in the field 
in terms of the most influential authors, 
institutions and countries, most productive 
journals, and scholarly journals. As shown 
in Table 2 the leading journals in this field 
are “IEEE Access”, “Journal of Knowledge 
Management”, “Expert Systems with 
Applications”, “Management Decision”, and 
“Journal of Business Research” respectively. 
The first publications of these magazines 
showed that they entered the field in 2015, 
2016 and 2017. Although they entered the 
field later than some other journals, their 
dominance indicates that they will be the 
dominant journals in the field in the coming 
years due to the high volume of publications 
and citations they receive.

On the other hand, study (Izhar & 
Shoid, 2016) was unique, as the paper was 
a first step in understanding the relationship 
between BD and knowledge management. 

As for study (Ali, 2017), it showed the 
level of great interest in the subject of KM 
in organizations and the impact of using this 
concept on improving the performance of the 
organization, either production or service. 
Despite great interest in the topic, local field 
research has begun to develop, but to a lim-
ited extent.

Table 2
The 5 most productive magazines

# Source Total Articles First Publication 
Year Total Citations

1 IEEE Access 22 2016 129
2 Journal of Knowledge Management 21 2016 404
3 Expert Systems with Applications 10 2015 245
4 Management Decision 10 2017 121
5 Journal of Business Research 9 2018 215

Source: (Karaboğa & Karaboğa, 2022) 
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Studies Pauleen & Wang, 2017; Izhar 
& Shoid, 2016; Ekambaram et al., 2018; 
Hosseinioun, 2018; Wang & Wang, 2020 
indicated that BD analytics is a rapidly de-
veloping field that is already showing prom-
ising early successes. In addition, there are 
significant synergies with KM as both aim at 
improving decision-making, fostering inno-
vation, and nurturing competitive advantage 
and economic success through knowledge 
acquisition and application. Both operate in 
a world of increasing information flow. Most 
of the previous studies agreed that most of 
the organizations examined have the inten-
tion and capabilities to adopt and invest in 
BD technologies, but they are still in the early 
stages and do not have full readiness to man-
age BD. Besides, studies have unanimously 
agreed on the possibility of BD investment 
in studying the behaviour of individuals, 
supporting, and taking decision-making, pre-
dicting indicators of economic and social de-
velopment, and achieving sustainable devel-
opment goals, which may affect changing the 
way institutions compete, and provide them 
with a new strategy and vision to improve 
their services and products. Studies have 
found that poor security that ensures data 
confidentiality and privacy concerns, lack 
of information and communication technol-

ogy infrastructure, inability to manage data 
and quality problems, and lack of skills and 
competencies to deal with BD, are among the 
most important challenges facing organiza-
tions when investing in BD.

Studies (Al-Mutlaq, 2017) and 
(Alhashimiya, 2019) indicated a set of fac-
tors that, if available in the institution, would 
contribute to the success of the institution 
investing in BD, such as providing material 
and technical capabilities, higher adminis-
trations support to take advantage of BD, 
and the ease of exchange between various 
institutions. The studies also clarified the 
importance of knowledge investment mecha-
nisms in building a competitive advantage in 
emerging universities in the fields of educa-
tion, training, scientific research, consulting, 
and scientific production. And that there are 
some challenges faced by the management 
of BD in government institutions, (Fig.6), as 
revealed by the results of the previous study.

Study (Al-Mutlaq, 2017) also showed, 
as Fig.7 illustrates, the areas of BD invest-
ment in government institutions in the Sul-
tanate of Oman. The study results chapter 
concluded by identifying the areas of BD 
investment by government institutions, the 
sample of the study, represented in strategic 
planning and appropriate decision-making. 

Fig. 6. The challenges of managing big data in government institutions in Oman
Source: (Alhashimiya, 2019)
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This chapter also stressed understanding the 
requirements of individuals and their involve-
ment in a number of community issues, tak-
ing their opinions and observations into the 
services provided by institutions, and raising 
the efficiency of their work, in addition to 
knowing the economic and social changes in 
society, predicting future needs, and achiev-
ing sustainable development goals. This 
study is very important for the current study 
because it requires knowing the areas of BD 
investment in the government sector, which 
is the Ministry of Education.

Conclusion 
One of the latest administrative 

concepts is knowledge management, which 
represents the sum of the processes that help 
institutions obtain, create, select, organize, 
use, distribute, and transfer important 
information and experiences owned by 
institutions. In fact, from the researchers` 
point of view, the growing interest in KM 
by various institutions and adopting and 
applying KM leads to the achievement of 
many benefits and advantages such as making 
decisions, solving administrative problems, 
increasing efficiency and effectiveness, 
improving the quality of outputs, increasing 
productivity, improving creativity, and 
most importantly keeping pace with the 
rapid changes. Among the most important 
institutions that are interested in adopting 
knowledge management, which in turn is 

Fig. 7. Areas of BD investment in government institutions in the Sultanate of Oman
Source: (Alhashimiya, 2019)

 

 
 

also a source of knowledge and investment, 
the authors emphasize educational institutions 
that seek to modernize and develop their 
work and achieve compatibility between their 
outputs and the requirements of the work 
environment in line with the aspirations of 
development because they always seek to 
improve the educational process, raise the 
quality of education organizations and achieve 
their goals with better returns and lower costs. 

This will only be achieved by taking 
care of BD, its management and analysis, and 
its developments and transformations in the 
volume of information and the volume of data 
and its storage. Therefore, decision-makers 
should invest in BD in the Ministry of Education 
considering the data of globalization and the 
explosion of knowledge and technology.

Finally, the most important 
recommendation of the researchers in this 
paper is to publish more Arabic research 
related to BD investments through KM in 
any organization in the future to help KM 
find solutions to face the challenges any 
organization faces as a result. use of BD

In addition, the current researchers 
recommend working more on finding a model 
that demonstrates the role of KM in BD 
investment in the Ministry of Education in 
order to make the right decisions at the right 
time and achieve sustainable development, 
so that the success of KM is achieved in how 
to manage BD and the ability to invest it.
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This century has witnessed the greatest development of information technology. Accordingly, the factor 
of the developments in the field of knowledge has become more influential in life. Therefore, institutions must 
obtain the most important elements of success, catch up with the latest changes, and maintain their ability to 
compete and persist in the market in the age of information technology. The massive accumulation of data and 
information and the emergence of the so-called big data (BD), have led to an urgent need to manage knowledge 
and the ability to invest in it. On this basis, arose the need to conduct this research that deals with the role of 
knowledge management (KM) in decision-making for institutions. This research aims at shedding light on the 
role of KM in BD investment in the Ministry of education in Saudi Arabia. To achieve this goal, the descriptive 
analytical method was used, which depends on the evaluation of many works and research papers, during 
the period from 2014 to 2022. After evaluating many studies, the study concluded that it is necessary first, to 
publish more Arabic future studies concerned with the role of KM, its technologies and types. Second, to find 
appropriate solutions and stand against the challenges faced by the Ministry, and finally to find a model that 
shows the role of KM in BD investment in the Ministry of Education to make the process of taking the right 
decisions easier and at the right time, and achieve sustainable development.
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