Bangladesh

Mehzabul Hoque Nahid !, Golam Mustafa Md. Nurullah Rabbani ' and

1.1

Khandakar Tahurul Islam &

! American International University-Bangladesh, Bangladesh
tahurul.islam@aiub.edu

Abstract. This study aims to assess the current landscape of artificial intelligence
(AI) research in Bangladesh, identifying key motivations, research domains, and
the potential of Al in this region. We conducted a systematic literature review
using cohesive keywords across Google Scholar and other academic databases.
Of the 300 studies initially retrieved, we selected 70 through a comprehensive
screening process. Findings reveal that Bangladesh-focused Al research began in
2010, with 80% of the chosen publications emerging in the last four years, re-
flecting growing academic interest driven by the country's ongoing digital trans-
formation. Approximately 40% of the studies focused solely on exploring Al's
technological potential, while 53% addressed both business needs and technolog-
ical advancements. Key research domains include climate, food and agriculture,
and healthcare, while areas such as economics, engineering, industrial operations,
robotics, and security remain underexplored. We identified contributions to Al
algorithms and decision support systems as the most frequent sources of value
creation. This review highlights barriers to Al adoption in Bangladesh and pro-
poses strategies to foster growth, emphasizing the need to address under-re-
searched areas to support the country's digital transformation. The findings pro-
vide a roadmap for researchers to identify gaps and contribute to the advancement
of Al across sectors. By offering insights into the evolving research landscape,
this study enriches the existing body of knowledge and lays the foundation for
targeted future research. We have discussed the limitations and areas for further
investigation.

Keywords: Artificial Intelligence, Surveys, Systematic Literature Review, Dig-
ital Transformation, Bangladesh.

Introduction

Overview of Al and Its Relevance to Bangladesh
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A Comprehensive Review of Artificial Intelligence in

Rapid breakthroughs in the field of Artificial Intelligence (Al) have far-reaching impli-
cations for the economy and society. The incorporation of Artificial Intelligence (Al)
is progressing across a wide range of industries, including but not limited to healthcare,
finance, transportation, and retail sectors. Al-powered chatbots streamline customer
service, while sophisticated algorithms elevate the precision of medical diagnoses and
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financial predictions, showcasing the diverse applications of artificial intelligence. The
ability of a machine to perform cognitive functions that are related to human psyches,
such as observing, rationalization, acquiring knowledge, interaction with the environ-
ment, solving problems, decision-making, accomplishing digital transformation, creat-
ing innovative environments, and even exhibiting creative thinking, is what is known
as artificial intelligence [1]. Machine learning enhances Al by incorporating new ideas,
refining problem-solving capabilities, and improving task precision. Finding statistical
or other meaningful patterns in the data is the key to learning in machine learning,
which does not necessarily entail consciousness as part of its learning process [2].

The use of artificial intelligence (Al) to address real-world issues is a growing trend
with significant implications. To boost agricultural production, the majority of enter-
prises are utilizing automation approaches that leverage machine learning algorithms
to gather and manage agricultural data [3] efficiently. For example, the combination of
computer vision, machine learning, and high-performance computing is effective in re-
solving a myriad of agricultural challenges [4]. Despite a significant knowledge gap
regarding the current and future applications of Al in marketing [5], forthcoming con-
sumer actions are poised to be fueled by Al and will fundamentally transform the en-
tirety of the customer and business experience [6]. Furthermore, Al is playing a pivotal
role in enhancing the effectiveness of transportation models and optimizing supply
chain management processes. The induction of Al into daily lives is not only desirable
but also essential to propel humanity to new heights of efficiency, productivity, and
innovation. The evolution of new functionalities and capabilities in Al services has
prompted individuals and corporate entities alike to harness this ubiquitous technology
for innumerable practical applications. [7] This has been matched by a concomitant
increase in scholarly interest in the field of Al, as evidenced by a growing number of
endeavors aimed at both implementing existing theoretical knowledge and formulating
new models. This is primarily due to the increased accessibility and scalability of Al
infrastructure facilitated by such services, which have enabled a wider range of organ-
izations to reap the benefits of Al technology. This has led to an increase in research
and development in the field, as well as the expansion of real-world applications across
various industries. Organizational technological innovation has received increasing
scholarly attention in recent decades, as businesses have rapidly adopted strategies to
leverage Al technology and enhance their innovation capabilities and competencies.

This study outlines a systematic literature review on the development of Al technol-
ogy, with a particular focus on the context of Bangladesh. It is crucial to provide a
country with clear directions for future research, to expand knowledge on key research
issues, and to identify which fields of research are essential and must be pursued. The
primary focus of this study is on collecting various data and analyzing results, primarily
centered on the adoption of Al technology in Bangladesh. Contributing to Al research
is crucial for Bangladesh's economy due to the emergence of high-value jobs, improved
efficiency and productivity, better decision-making, the development of new products
and services by streamlining workflows, and many other benefits. This systematic re-
view aims to analyze the existing literature on the use of Al in the context of Bangla-
desh. Nonetheless, the emergence of a review literature lies in the potential to identify
key trends, challenges, and opportunities in implementing Al technologies within the
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unique socio-economic and cultural landscape of Bangladesh, ultimately facilitating
informed decision-making and fostering innovation in various sectors. To ensure the
highest quality of research, this review study was guided by clear objectives, which
subsequently informed the formulation of pertinent research questions.
RQ 1: What is the annual distribution of articles related to Al, and which databases
predominantly feature studies on Al within Bangladesh?
RQ2: In which domains are Bangladeshi researchers focusing their efforts on AI?
RQ3: What are the key motivations of the studies on AI?
RQ4: What are the primary factors contributing to the inadequate utilization of arti-
ficial intelligence (Al) in both the public and private sectors of Bangladesh?

2 Methodology

This study begins with a comprehensive overview of the design of Al technology, fol-
lowed by a discussion of the research approach employed. Three popular stages for
conducting a successful systematic literature review, which we have incorporated in
this review study, are planning, executing, and presenting. Selecting relevant (primary)
studies, extracting, and analyzing appropriate information, evaluating the selected stud-
ies, and answering specific research questions are all components of a systematic liter-
ature review (SLR). The article selection process for final review is illustrated in Figure
1.

1. Selection of Keywords: The string of keywords used in this research to conduct a compre-
hensive search consisted of the following words: "artificial" + "intelligence" + "in" +
"Bangladesh".

2. Database selection: This study drew on several databases, including IEEE, ScienceDi-
rect/Elsevier, Springer, MDPI, SAGE, Emerald, and ACM, among others, to search for all
relevant literature.

Inclusion and Exclusion Criteria: Before selecting the final articles for the literature
review, all articles were examined against the inclusion and exclusion criteria. The in-
clusion criteria were that all keywords of our search string must be present anywhere
within the articles, the article language must be English, the titles and abstracts must be
eligible, the research content must be eligible, and the studies must be peer-reviewed.
The exclusion criteria were duplicate articles, non-English language studies, studies
unrelated to Al thesis papers, retracted articles, technical reports, grey literature, and
Government documents.

3 Results

We have developed a comprehensive search strategy to identify relevant peer-reviewed
articles published between 2010 and 2023. Drawing from various scholarly databases,
this study discerns the primary approaches to Al as documented in the existing aca-
demic literature. Figure 2 presents the frequencies of reviewed articles on Al in Bang-
ladesh. The study found a gradual increase in the number of research studies conducted
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from 2010 to 2018, followed by a significant surge during the COVID-19 pandemic
from 2020 to 2021.
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Fig. 1. Academic Articles Selection Procedure

Initially, 300 papers were retrieved from the databases using the search keywords
developed for the study. Table 1 presents the total number of studies evaluated, which
amounted to 70, along with the names of the databases that served as the sources for
these studies. We collected 28 articles from IEEE, 14 from ScienceDirect, 11 from
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Springer, two from MDPI, one from SAGE, and one from Emerald. Additionally, we
have obtained 17 articles from other databases.
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Fig. 2. Count of Papers Published by Year

Table 1. Count of Papers from Different Databases

Databases Number of Articles

1IEEE 28
ScienceDirect 14
Springer 11
MDPI 2
SAGE 1
Emerald 1
Others 13

3.1 Categorization of Disciplines

As a result of the varied applications of artificial intelligence in research, the review
process involved determining the selection and categorization of domains or disciplines
for the chosen studies. Consequently, this study provides a comprehensive overview of
current research domains and lays a preliminary groundwork for the prospects of Al-
related research in Bangladesh. The primary aim of this research was to explore the
landscape of artificial intelligence technology adoption in Bangladesh, with a focus on
identifying key and relevant research topics.

The study rigorously adhered to a domain-based SLR, employing a structured the-
matic approach. Table 2 presents an elucidation of the distinct domains scrutinized
within each reviewed research. Among the 13 listed domains, Climate and Food &
Agro emerge as particularly notable domains in which research on Al predominates
within the context of Bangladesh. The volume of research work within specific do-
mains, such as Applications, Economics, Education, Finance, HRM, and Robotics, ap-
pears considerably lower in comparison. Therefore, the necessity of further research in
these domains is both inevitable and imminent. In addition to the domains, Table 2 also
outlines the diverse sources of value creation attributed to these studies, providing a
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summary of the latest advancements in practical applications. This is the approach
through which the literature's contributions to the study's fundamental objectives are

examined.

Table 2. Research Domains and Their Sources of Value Creation

Domains Sources of Value Creation
Adop- Contribution to Customer and Decision New Prod-
tion Algorithms Employee En- Support ucts and
gagement Services
Algorithms [81, 9], [10], [13]
[11],[12]
Applica- [14],
tions [15],
[16]
Climate [17], [18], [19], [26], [27],
[20], [21], [22], (28], [29],
[23], [24], [25] [30], [31]
Digitaliza- [32] [33] [34] [35]
tion
Economics [36] [37]
Education [38] [39] [40]
Finance [41]
Food & [42], [43], [44], [49], [501], [53], [54]
Agro [45], [46], [47], [51],[52]
[48]
Forecast [55], [56], [57],
[58]
Healthcare [59], [60], [61], [63] [64], [65], [69], [70]
[62] [66], [67],
[68]
HRM [71] [72]
Journalism [73] [74], [75]
Robotics [76]

Table 3 demonstrates the key motivations behind the studies selected for this SLR. All
the studies are categorized into three types of key motivations: Business Needs, Tech-
nological Potential, and a combination of Business Needs and Technological Potential.
After several thorough analyses, the researchers agreed that "Technological Potential”
was the key motivation for 28 studies, "Business needs & Technological Potential" for
37 studies, and "Business needs" for only five studies. The authors addressed the key
motivation (Table 3) as one of the most decisive ingredients in this research. All the
included articles are filtered through a thorough review to reveal the implicated impetus
for promoting economic growth from the perspective of measuring their economic im-
pacts on Bangladesh's economy. Using technology adoption frameworks, the study
found that there is relatively little research on the actual acceptability of Al in Bangla-
desh's commercial setting. We developed the study's research questions to correspond
with the SLR's prioritized themes, assuring that this study's conclusions would be both
thorough and significant. Focusing on the quantity and authentic sources of literature
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on Al adoption in Bangladesh, the first set of RQs was developed to meet the first
objective. Figure 2 provides a clear answer to RQ1.1, visualizing the count of research
papers on Al in the context of Bangladesh. To answer RQ1.2, the study listed (Table 1)
the number of papers retrieved from various databases. To answer RQ2 with a view to
meeting the second objective, the study has identified and classified (Table 2) the study
domains of the selected studies after an extensive review. The third and last objective
of this study was to understand the key motivations of the studies on Al. Hence, the
RQ3 is answered by exploring the key motivations (Table 3) of each of the reviewed
papers. With key motivation, reviewers can ensure that the studies included in the re-
view are relevant to the research question and of sufficient quality.

Table 3. Key Motivations of Papers

Key Motivations References
Business needs [81, 53], [49], [11], [16]
Business Needs & Technological [43], [74], [44], [63], [50], [73], [371, [9], [35], [36],
Potential [10], [42], [59], [45], [71], [51], [40], [61], [66], [46],
[15], [41], [47], [48], [39], [72], [23], [75], [54], [76],
[70], [69], [57], [67], [52], [58], [68],
Technological Potential [64], [26], [27], [38], [65], [28], [14], [55], [32], [60],
[56], [13], [29], [17], [18], [33], [19], [12], [62], [31],
[20], [22], [24], [25], [21], [34], [30]

3.2 Barriers to Artificial Intelligence Utilization in Bangladesh

The adoption of Al in Bangladesh's public and private sectors holds immense potential
for transforming governance, improving organizational efficiency, and enhancing ser-
vice delivery. However, the journey toward full utilization is hindered by several bar-
riers that are unique to the Bangladeshi context. The barriers and mitigation strategies
are listed in Table 4. These challenges range from inadequate infrastructure and tech-
nical expertise to regulatory ambiguities and trust deficits. This document examines the
unique barriers faced by each sector, along with actionable strategies to mitigate these
challenges, paving the way for a more Al-enabled future.

Table 4. Barriers and Mitigation Strategies to Al Utilization in Bangladesh

Barriers Mitigation Strategies from the authors' perspective  References
Lack of Technical Introducing specialized training programs and AI-  [38][40]
Knowledge focused educational initiatives.

Inadequate ICT Infra-  Invest in digital infrastructure and ensure equitable ~ [9][11][12]
structure access to high-quality technology. [13]

Organizational Effec- Streamline administrative processes and incorpo-  [15]
tiveness rate Al-readiness within institutions.

Financial Constraints Offer financial incentives, tax benefits, and low- [13][15]

interest loans to promote Al adoption.
Governance and Ethi-  Develop comprehensive ethical guidelines and en-  [13][15][19]
cal Issues sure algorithmic transparency. [72]
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Data Quality and Establish centralized data repositories with clear [471[75]
Availability data-sharing frameworks
Regulatory Challenges  Formulate clear, sector-specific Al regulatory poli-  [15][69]
cies and address legal uncertainties.

Trust Deficits Launch awareness campaigns to build public trust ~ [15]
and address misconceptions about Al.
Security Concerns Implement robust cybersecurity measures and en-  [35]

force data protection laws.
Limited Expertise and  Collaborate with international organizations to up-  [39][70][71]

Training skill personnel in Al technologies. [75]
Competition and Mar- ~ Promote collaboration and shared Al platforms to ~ [15]
ket Dynamics ensure sustainable growth.

3.3 Limitations of the study

There may be finer details that are not captured by the keywords employed, for which
this study could not provide a fully comprehensive analysis. Additionally, all the ex-
cluded articles, which have no direct relevance to Al, could contribute to a broader
perspective of interest within the research community. Al-adoption research in Bang-
ladesh is still in its infancy in many critical disciplines. Therefore, with more high-
quality papers on Al-related topics in the Bangladeshi context being published in Sco-
pus, Emerald, Springer, and ACM journals, researchers in the future will be able to
conduct more robust research to explore barriers to Al adoption across different do-
mains.

4 Conclusion

The purpose of this Systematic Literature Review is to contribute to regularly updated,
credible, and up-to-date evidence syntheses on Al development in Bangladesh's IT in-
dustry, IT innovation, and IT infrastructure, by including essential new evidence for
Industry 4.0. The study searched for Al-related research publications on Bangladesh,
which are relatively unexplored at present. The study's findings will guide the direction
of future research on actual technology adoption in fields that have not been well ex-
plored. The study designed a survey screening technique, assembled 70 research arti-
cles, and then evaluated and synthesized the results. This study emphasizes the focus
on contributions from Bangladesh in the global discussion of Al advancements. While
this paper offers valuable contributions, including an overview of the current literature
and suggestions for future research on the topic, it also has limitations. To overcome
these limitations, future studies could expand the search criteria and incorporate addi-
tional perspectives.

Furthermore, the conceptual model presented in this paper may inspire future re-
search that focuses on specific areas of interest. Addressing the barriers to Al adoption
through strategic investments and policy reforms can unlock transformative potential
across Bangladesh's public and private sectors. A unified effort involving education,
regulatory frameworks, and public-private partnerships is crucial to overcoming these
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challenges effectively. The questions and propositions raised by this study may serve
as a starting point for field research that delves deeper into these issues. As Al continues
to gain prominence in digital transformation, there is still much to explore regarding
the planning and management of the new generation of Al across various contexts and
business scopes.
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