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ABSTRACT

The contemporary world is marked by generation and consumption of vast volume, high velocity, and considerable
diverse data, leading us to the concept of big data. In this study, a system design thinking approach was employed
to identify the requirements of Iran's public sector big data system. National big data systems would help
governments to support their decisions by data and answer to national problems faster. Given the complexity and
time-intensive nature of traditional system requirement analysis methods, their practical application in the industry
has been declined. Therefore, in this research, system design thinking as an agile alternative for identifying system
requirements has been discussed. To accomplish this, the LDA machine learning method has been utilized to
analyze approximately 88,000 articles, a thematic analysis on around 600 Instagram and Twitter posts has been
conducted, and six experts representing targeted problem persona were interviewed. The objective of this research
is to extract insights to serve as a foundation for formulating big data policies in Iran. Findings reveal that Iran big
data system requirements can be classified into four categories which indicate on increasing managed access to
data while considering security and privacy, encouraging private and public sectors cooperation, transformation
to smart governance, and establishing national data organization which would be responsible of data ID documents.
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1. Introduction

Our contemporary world can be characterized by the continuous generation and consumption
of data. Nowadays, all of us contribute to the production of data, whether through direct content
creation or engagement on various platforms. Additionally, development of the Internet of
Things (IoT) technology and the increasing usage of smart devices have further amplified the
generation of vast amounts of data. The storage, analysis, processing, sharing, transmission,
and utilization of this massive amount of data have become a very important concern for
governments, organizations, companies, and even individuals in the present era (Fredriksson,
et.al., 2017)

In light of the above, a new field of knowledge has emerged that concentrates into
applications and concerns related to large-scale, diverse, and high-velocity data. This field of
knowledge is big data (Ivanov, et.al, 2013). Governments are among the most significant
entities dealing with the creation and utilization of big data. Such data typically holds
considerable value and can greatly enhance governance decision-making process (Desouza and
Jacob, 2017). However, there are many concerns about the preservation of privacy and security
associated with these data (Fredriksson, et.al., 2017).

This study aims to determine requirements of Iran public sector big data system. The lack of
this system, caused many problems for Iran governance system including disability to use
national data for policy and decision making, data conflicts and cooperation issues between
public sector organizations or between them and private sector companies.

In this paper, system design thinking approach has been used to analyse these requirements.
In past decades, system thinking approaches and tools have played a crucial role in the
development of software systems and system analysis has been a fundamental step in
developing a new software system. However, due to the high dynamics and complexity of this
field, traditional system approaches and tools are no longer widely applicable, and software
industry practitioners generally utilize alternative methods for designing their products (Nerur,
et al., 2005; Paetsch, et al., 2003).

In this study, design thinking as a new system approach was used to identify Iran public sector
system requirements. To achieve this goal, first an analysis of Iranian opinions on big data on
Persian-language social media and news websites was conducted. For this purpose, content
from Persian news websites, Telegram channels, Instagram, and Twitter in 2022 were collected,

including over 88,000 articles and approximately 3.8 million words.
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By applying the Latent Dirichlet Allocation (LDA) method, reserchers were able to extract
latent topics from this dataset. LDA is an unsupervised machine learning technique that
employs statistical methods to model the thematic structure of a discrete text corpora (Blei,
et.al., 2003; Ostrowski, 2015). After that, a thematic analysis on all of the Twitter and Instagram
posts was conducted in research dataset.

In continue, researchers examined the results of social media content analysis by interviewing
experts. Based on this, a requirement list of Iran public sector big data system was constructed,

which can serve as an input for formulating national policies in this field.

2. Literature review

In this section scientific papers and researches about big data and its applications and concerns
in the public sector was reviewed. After that, design thinking as a practical research method to

answer wicked problems was investigated; Problems like designing a national big data system.

2.1. Big data and its management in the public sector

Currently, the significance of data and the impact of big data on human life are widely
discussed. However, it is essential to remember that just two decades ago, the concept of big
data was virtually non-existent. Over the past few years, numerous studies have focused on the
importance of big data for governments, the public sector, businesses, and citizens (Diebold,

2012).

2.1.1. Definition and background of big data

The term "data" originates from the Greek word "datomai," meaning "things given." In the past,
data were primarily non-digital; however, the adoption of information technology by
governments led to the generation of vast amounts of digital data. Big data is often defined
using the three-Vs model, considering volume, variety, and velocity (Ivanov, et. al, 2012). Some
have extended this model to include value, accuracy, and other factors (Chen, et. al., 2014;

Wamba, et. al., 2015; White, 2012).
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Figure 1. Big data 3Vs (Ivanov, et. al, 2012)

2.1.2. Big data and the public sector

Historically, governments were pioneers in using and storing data. They have dealt with data
storage and encoding for various purposes, including administration, law, and governance
(Henninger, 2013). The shift to digital technology in the 1990s led to the accumulation of vast
amounts of digital data and governments were one of the main owners of large-scale data (Chen,
et. al., 2014). So, nowadays big data became particularly relevant for governments and its
importance reflected in initiatives such as Barack Obama's executive order to assess big data
capabilities for decision-making (Desouza & Jacob, 2017).

Fredriksson, et al (2017), conducted a systematic literature review on scientific papers about
big data in the public sector. They reviewed 156 scientific articles in 5 main databases between
2006 and 2015. They have categorized the main challenges of Big Data in the public sector into

three areas: data management, ensuring data quality, and ethical and privacy concerns.
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Figure 2- Challenges of big data in the public sector (Fredriksson, et al, 2017)

Daniell, et al (2016) focussed on the applications of big data in policy making. Big data can
support politicians’ decisions and help them to analyse their policies in fields like energy
planning, urban transportation planning, medical emergency planning, healthcare, social
services, national security, defence, government finance allocation, understanding public
opinion, and fire and police services.

Using big data for policy making needs various sources and analyses. These sources and
analyses can be categorized into three analyse types: social data analysis, historical data
analysis, and predictive data analysis (Rahmanto, et. al., 2021).

Hong, et al (2019) discussed one of the applications of big data in public sector and analyzed
role of big data in smart city policies and service design. They analyzed “night owl bus” service
in the Seoul, South Korea as a successful public service design and illustrated role of “Big Data-
based policymaking” in its success.

In this section the concerns and applications of big data in the public sector were reviewed.
Goal of this paper is to find concerns and applications of big data for Iran public sector and

identify requirements of a system that address these concerns and applications.

2.2. Design thinking
Tim Brown (2008) defines design thinking as “a discipline that uses the designer's sensibility
and methods to match people's needs with what is technologically feasible and what a viable

business strategy can convert into customer value and market opportunity".
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Lockwood (2010) also describes design thinking as “a human-centred innovation process that
emphasises observation, collaboration, fast learning, visualisation of ideas, rapid concept
prototyping, and concurrent business analysis".

Martin, among other design thinkers, has significantly influenced the field of design thinking
with his definition. He characterizes design thinking as the "integration of effective analytical
thinking and intuitive thinking" and combining these two distinct models of thinking (Martin
& Euchner, 2012).

Micheli, et al. (2019) through a systematic review on all scientific articles published on
design thinking found three main conclusions:

1. Design thinking is often used for solving problems, especially wicked problems
(Buchanan, 1992).
2. Design thinking is an iterative process with a user-centric focus (Brown, 2008).
3. Some features of design thinking, such as creativity and innovation, are relatively
general, while others, like abduction reasoning, are more specific (Micheli, et al., 2019).
Also, they classified conventional tools and methods of design thinking into eight categories:

1. Cognitive methods

2. Personas

3. Customer journey mapping
4. Brainstorming
5. Mind mapping
6. Visualization

7. Prototyping

8. Field experiments

2.2.1. design thinking and its relationship with systems thinking

A concept that has gained attention in various design thinking research studies is systems
thinking, which has been referred to by different terms such as system thinking, holistic
thinking, and gestalt approach (Micheli et al., 2019).

System thinking methods and tools played a significant role in the software system
developments in the past decades, but due to the high dynamism and complexity of this field,
traditional system tools are no longer widely applicable (Paetsch et al., 2003; Nerur et al., 2005).
Therefore, Investigating the roots of systems thinking and considering innovative system
approaches to update these tools becomes essential.

By investigating system methods and approaches observers can find some that aims to solve
wicked problems. soft systems methodology, strategic options development and analysis,

drama analysis, viable system model, and critical systems heuristics are examples of these aims
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(Checkland, 2000; Eden and Ackermann, 2001; Bennett and Howard, 1996; Beer, 1984; Ulrich
and Reynolds, 2010).

Design thinking is another method that wants to handle wicked problems, so it seems
plausible to recognising design thinking as a system approach in system of system

methodologies.

3. Materials and methods

To identify the requirements of the Iranian public sector big data system, the following
framework was used, based on design thinking approach:

1. Collecting data sets for user’s opinions

Conducting LDA on data sets

Labelling each topic and designing requirements architecture version 1
Theme analysis on all collected articles of Twitter and Instagram
Analysing problem persona and finding a representative for each persona
Interviewing with each expert persona representative

Reviewing labels and requirements architecture based on current interview

Nowvbkwd

This model is an iterative model, meaning that researchers repeat last two steps to considering
all personas. It is design thinking way to ensure theoretical saturation is achieved.

To better implement the above method, also some design thinking tools were leveraged.
Population-based methods such as interviews, and persona analysis and design are tools directly
employed in this research. By examining the overall audience of this research, four personas

can be identified from a specialized perspective:

. ( ﬁ <>

Policy Maker Business owner in the Developer and
field of hig data technology enthusiast
In the fleld of big data

Figure 3- Research persona

In the topic modelling section, the ordinary citizens opinions were investigated. To ensure
that experts’ opinions were considered and refining topic labels, researchers interviewed with
six expert persona representatives. Each of these individuals may adopt either a liberal or
conservative approach to the big data field. Therefore, researchers made an effort to consider
all persona of this research in interviews, including:

1. Two active policymakers in the Iranian big data field
2. Two business activists in the big data field
3. Two technical figures in the big data field
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Each interviewee would be introduced in the next section.

To examine user opinions on big data in the context of social networks, an appropriate search
query was designed and conducted searches on three popular social platforms, Twitter,
Instagram, and Telegram and Persian news websites, over a one-year period. these media were
chosen because of their popularity in Iran.

A search query comprising the term “big data” in Persian Language and in various formats
was employed. The search was conducted from December 31, 2021, to December 31, 2022.

The search query was not restricted to obtaining the maximum volume of relevant content.
Therefore, during the analysis process, all collected content was thoroughly examined, and
those with irrelevant content were removed as noise.

The search resulted 300 tweets and 296 Instagram posts. It is worth noting that owing to the
use of the official Twitter programming interface, the retrieved tweets represent all Persian
tweets during the specified time period. However, because of various limitations on data
collection imposed by Instagram, the search query was applied to users in the Dataak System,

encompassing a majority of active Iranian Instagram users.

Table 1- Number of contents by platform

Platform Number of articles Number of words
News 85639 3,192,501
Telegram 1692 534,541
Instagram 296 60,504
Twitter 300 13,756

After collecting the content, the text of each article was normalized using the Hazm Persian
language normalization algorithm. This normalization enables us to use various quantitative
methods to processed text.

In the next stage of this research, researchers focused on topic modelling collected dataset.
Topic modelling, one of the most powerful techniques in natural language processing, has
gained significant attention in recent years because of its ability to uncover latent thematic
structures within large text corpora.

Latent Dirichlet Allocation (LDA) has emerged as a powerful and widely adopted
probabilistic model for topic modelling in various domains (Jelodar, et. al, 2019). Introduced
by Blei, et al., (2003), LDA provides a generative probabilistic framework for representing
documents as mixtures of topics, with each topic being a distribution over words. This
influential work by Blei, et al., (2003) laid the foundation for numerous applications in natural

language processing, text mining, and information retrieval. Ostrowski (2015) contributed to
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the literature on LDA by exploring its applications and potential enhancements. Ostrowski's
work likely extended the understanding of LDA in terms of its performance, limitations, and
areas for improvement.

To conduct LDA topic modelling on our dataset, after data cleaning, stop-words were
identified and a model was trained by extracting five distinct topics from each dataset. In the
following table, parameters of our model that used with Gensim (Rehiifek and Sojka, 2010)

python library can be reviewed.

Table 2- LDA model parameters

Parameter Value
Number of topics 5
Number of words per each topic 10
Number of documents in each training chucks 100
Randomness Used a number as a seed for random function (in this research 42)
Gensim can use an algorithm to optimize o for best fit the
Optimizing o corpora. This algorithm was used with setting the alpha
parameter to “auto”

As topic modelling is an unsupervised approach, the discovered topics do not have labels.
Subsequently, the identified topics from the media dataset were associated, and labels and
descriptions assigned to each topic and after each interview and iteration, all of these were
reviewed.

Following this, the theme of all the content collected from Twitter and Instagram were
qualitatively analysed. Subsequently, through interviews with six experts representing the three
specified expert persona, a deeper analysis was conducted, particularly focusing on the findings
from the LDA section. These interviews helped us to gain a better understanding of users, based
on the design thinking empathy concept, so in each iteration, the system requirements model
was improved and validated.

In conclusion, by summarizing the above points, a comprehensive requirement list of Iran
public sector big data system was developed. These requirements, as input in the technical
design of Iran's big data architecture, empowers policy makers and engineers to consider

various aspects of Iranians' concerns in the design of a new big data architecture.

4. Analysing data

After examining each of the selected platforms using the Latent Dirichlet Allocation (LDA)
topic modeling method, five topics in each platform were identified and each topic includes ten
keywords. So, the process of labelling each topic started, based on its keywords and researchers
knowledge from literature review and some insights from context of our corpora. Also, after

each iteration of research, the labels were refined.
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The labels assigned to the identified topics on each platform and its keywords can be observed

in the following tables.

Table 3- Instagram topics

Topic labels Topic keywords
Security (At the Macro and Technology- Artificial Intelligence- Intelligence- International- Big-
international level) security- International relations- Peace- Capital- Organization

Business- Company- Big- Technology- Digital- Plan- Presentation- Area-
Financial- Development
Internet- Intelligence- Artificial- Future- Information- Things- Technology-
Smart- Production- Technology
Process- Registration- Period- Revolution- Management- Holding-
Industrial- Hour- Big- Conference

Business

Future technology

Trending topic

The “everybody lies” book
and role of big data in social
analysis

Book- Lie- Big- #Big_Data- #Artificial Intelligence- Social- Google- Data-
#Technology- #Data_Science

The first topic concentrates on keywords about security. Role of big data in national and
international security and concerns like peace, are obvious in this topic. The second and third
topics are transparent but the last two ones need more explanation.

The fourth topic is about conferences and events in the field of big data. This topic was
labelled as ‘trending topic’ because it’s a sign of attention to big data. The fifth topic is about a
book. This book is about big data but its occurrence in our corpora related to a popular TV show

and it can be considered as a noise.

Table 4- News websites topics

Topic labels Topic keywords
Future technology and Intelligence- Artificial- Technology- Area- Development- Country- Iran-
country development Agreement- Year- Social
C L. Article- Approved- Technology- National- Country- Subsection-
Legislation II))Ijavelopment- Claugs}é- Production- Mini};try
Fifth generation mobile Irancell- Digital- Exhibition- Iran- International- 1400- Sentence-
network Generation- Transformation- Dey

Virtual- Space- Commission- Law- Council- Plan- Regulation- Approval-
Parliament- Governance
Development- Technology- Information- Mobile- Company- Country-
Industry- Big- Smart- Organization

Big data policy-making

Industrial development

Results of news corpora is more relevant to policy making. One of its reasons is that usually
formal news media reflect experts and elites’ concerns, but these topics usually suffering lack
of contents that reflect ordinary people views. The combination of social media and formal

news media would help this research to consider all of problem persona point of view.
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Table 5- Telegram topics

Topic labels Topic keywords
Policy-making (Critique of passive, | Arena- Settlers- Society- Government- Life- Class- Cave-dwellers-
conservative, and directive policies) Economy- Three- Monthly
Trending topic (Technical Education- Program- Programming- Learn- Intelligence- Artificial-
education in the field) Want to- Computer- 100- Engineering
Social analysis (Analysis of Report- Production- Analysis- Transition- Content- Media-
opinions in social media) Percentage- Opinion- Revolutionary- Weakness
Business development and large Technology- Big- Digital- Area- Company- Information- Irancell-
companies Social- Iran- Development
Media war and virtual space Virtual- Space- War- F[:evolution— Enemy- Honor- Plan- Religious-
pproval- Governance

Telegram channels are popular in Iran and many of other media owners, experts and
organizations publish their thoughts in these channels. Therefore, its results are really relevant
to our concerns and its topics are reflecting concerns of experts, elites, researchers and ordinary
people.

The first topic is related to the ‘cave metaphor’. The cave metaphor indicates on open policy
making versus passive, conservative, and directive policies. In addition, one of interesting
points of Telegram topics are uniqueness of third and fourth topics. It shows higher level of
contents of this media in comparison with other sources and it can be rooted on its variety and

popularity in Iran.

Table 6- Twitter topics
Topic labels Topic keywords
Big (Persian Version)- Data- Big- Intelligence- Security- Artificial
Intelligence- Free- Network- Virtual- Instagram
Big- Data- Big (Persian version)- Intelligence- Artificial- Area-
Analysis- Hand- Year- Account
Data- Big- Big (Persian version)- Project- Iran- China- Analysis-
Information- Work- Government
Data- Big- Big (Persian version)- Social- Network- Analysis-
Government- Engineering- Can't- Publish
Data- Big- Book- Learning- Big (Persian version)- Intelligence-
Work- Artificial- Machine- Analysis

Security

Artificial intelligence

Social control (China model)

Social media big data analysis

Machine learning

Twitter is the last media that its topic was labelled. Political nature of this platform is reflected
on its topics. Twitter usually shows thoughts of political citizens and their concerns about social
control, like China programs, and ordinary people security and privacy issues can be seen in
the table above.

All the topics of each media were presented in the following table:
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Table 7- Labels assigned to the identified topics on each platform

Platform Assigned label
Security (at the Macro and International Level)
Business
Instagram Future technology
Trending topic

The “everybody lies” book and role of big data in social analysis
Future technology and country development
Legislation
Fifth generation mobile phones
Big data policy-making
Industrial development
Policy-making (Critique of passive, Conservative, and Directive policies)
Trending topic (Technical education in the field)

Social analysis (Analysis of opinions in social media)
Business development and large companies
Media war and virtual space

News
websites

Telegram

Security (User)
Artificial intelligence
Twitter Social control (China model)
Social media big data analysis

Machine Learning

Following the above examination, all Twitter and Instagram posts were red, and theme
analysis was performed on them. In result, themes of all posts were identified and categorized

into five concepts. The table below displays the results of this thematic analysis.

Table 3. Themes and concepts of Instagram and Twitter thematic analysis
Concepts Themes
Privacy and technology ethics
Industrial security
Ethics and privacy National security
Social control
Social consequences

Creating value from Development of industries and businesses using big data
big data Revenue generation through big data
Social analysis
Prediction

Decision-Making
Policy making and strategy development
Applications Optimization

Recommendation
Fair allocation in society
Identification and alerting of deviation (Error and fraud)
Increasing responsiveness to change

Economic transformation with technological revolution and integration with other

Science and

technology T technologif:s .
Application in research across various branches of sciences
Policy and Policy-making for big data development
management Data governance and the open data approach

Education, advocacy, and promotion
Human resource development and migration of skilled human resources
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After theme analysis, the process of interviewing six experts based on three expert persona

and two approaches (liberal and conservative) identified in the previous section, was started. In

the next table these persona were introduced:

Table 8- Interviewees

Ec’?;:t Biography
Ph.D. in political science and bachelor of computer engendering. Expert of e-governance. Former manager
Expert 1 of IT department in Iran free zones organization. Participant in many national IT projects. Worked with
reformist and liberal politicians.
Expert 2 Participant in national big data projects. Expert in the field of social analysis based on big data. Partner and
consultant of conservative intuitions.
Expert 3 Founder of pioneer big data company in Iran. Worked with many public and private organizations (Liberal
point of view).
Founder of one of the well-known social listening and big data based think-tanks. Researcher of the big data
Expert 4 field . . .
ield (Conservative point of view).
Expert 5 Chief technology officer of one of the main Iranian big data companies which designed and implemented
remarkable big data systems in Iran (Liberal point of view).
Expert 6 Main developer of one of the most important national data platforms of Iran (Conservative point of view).

As expected, liberal interviewees concentrated on applications and benefits of big data and
conservative interviewees concentrated on issues like national security; But besides these, some

similarities are obvious between them. Interviewees opinion can be summarized as following:

e Lack of a working framework for contribution and cooperation of public and private
sector players
When someone speak about public sector big data, he/ she is speaking about data that create
and store by many public and private sector players. We have no working framework that these
players can share their data together by considering security and privacy issues. This issue

prevents forming a working big data system in many cases.

e Service oriented view against security oriented one

Security without service is meaningless. We can store all of our data in a closed system and
prevent other players to use it, but there is no difference between this situation and the situation
that we have no data. Our experts think that in many cases security concerns are just an excuse
to not working.

When we prioritize service versus security, security concerns would be answered by the
requirements of each service. For example, a standard access control systems can handle many
of security concerns in this field. In addition, many of public sector data sets are open in

democratic countries and transparency regulations force the government to publish them.

JRY Paydar Fard et al., JSTINP 2024; Vol. 3. No. 3 DOI: 10.22067/JSTINP.2024.84259.1093


https://doi.org/10.22067/jstinp.2024.84259.1093

JOURNAL OF SYSTEMS THINKING IN PRACTICE RESEARCH ARTICLE

e Data ID document
One of the main problems of Iran data ecosystem is lack of data ID. Data ID is a standard
document that indicates standard model of data presentation, access of these data, privacy
statement and procedures to validate the data. Data Id would be a core document in each big

data systems and prevent many further problems.

e Standardizing access controls
Designing a coherence access control system is the other main concern of our experts. In the
absence of this crucial system. Everything is arbitrary and every organization and data owner
would play a random game based on his/her aims and believes. For example, in current
satiation, chief data officer of an organization can gives a full access to a data source or

completely block any access to his organization data by his aims.

e High level reports and dashboards
Governments use big data to support their decisions and designing better services for their
citizens. They cannot achieve these goals without using proper reports and dashboards that

represents insights of their society big data.

e Data integration
Data conflicts are one of the main issues of the public sector big data systems. There are
many cases that a data has multiple data sources and these sources doesn’t represent similar
result. This can be caused by data gathering errors, different criteria or deliberated manipulation
of data. A working big data system will identify these conflicts and offer procedures for data

integrity.

e Preventing corruption and data manipulation

Corruption is one of the most important issues of Iran governance system. National big data
systems can play a crucial role to identifying and preventing corruption. Saving summery of
each organization data in third party or decentralized databases can help us to identify and
eliminate many types of data manipulation events.

By summarizing and discussing all of the above concerns, it illustrates the crucial role of
national data organization. This organization can facilitate data standardization in the form of
data ID, ensures that access controls are secure, fair and operational, design national flagship
projects like big data framework, national big data dashboards, ..., and facilitate cooperation

between all national big data players, including private and public sector players.
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After identifying experts concerns, all of this research findings can be summarized by
combining similar concerns. The following table is the result of this process. Our persona
concerns and needs discovered by all the iterations were summarized into four main category
which each category has some subcategory requirement. All of this process was audited by
experts and these requirements were discussed with them as proposed in test stage of design
thinking.

Table 9- Iran big data system requirements
Main requirements Subcategory requirements
Access and security Security- Access control- Privacy- Data integration
Data sharing- Data commercializing- National flagship
data projects

Service-orientation- Prediction and alarms- Data-driven
decision making

Public and private sector cooperation

Smart and data-oriented governance

National data organization and data ID

document Legitimation and policy making- Data standardization

5. Conclusions

In this study, the goal was determining requirements of Iran public sector big data system and
finding them by focusing on stakeholders of this system. Our findings demonstrate any public
sector big data system needs two core components: A national data organization and data ID.

National data organization cooperates with other organizations to identify every data type
that should be collected and will determine responsible of this data, forms of data
representation, the ways other organization can access this data and data validation process. All
of these will be stored in the data ID document and will be shared with stakeholders. By
publishing data ID, national data organization can audit security and privacy issues.

A determined data Id would help public and private sector players to collaborate. For
example, internet taxies have many valid information about traffic that can help municipality
for urban planning. By standardizing access to these data, private companies like internet taxies
can sell their data to public sector organizations by checking it compliance with security and
privacy concerns and vice versa.

By storing and analyzing standardized data, government can transform itself to a smart
government that help it to make better decisions, propose customized service to its citizens,
predict social crises and conduct programs to solve them, and eliminate many potential
opportunities for corruption.

Finally, one of the most issues of this model is governance of this national data organization.
This organization should be superior to all of the power branches including executive,

legislation and Judiciary branches, military organizations and other branches of power.
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Governance of this organization can be discussed in future studies. Also, discussing
convergence of big data with other emergent technologies like blockchain and IoT in public

sector can be the other future study that researchers propose.
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