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FOREWORD

n the ever-accelerating march of technological progress, Digital Transformation (DX) has
Iemerged as a catalyst for profound change worldwide, across industries, economies, and
societies. As we stand at the threshold of this digital revolution, the publication of research on
emerging trends in DX could not be more timely or pertinent. DX is not a one-size-fits-all
phenomenon; it manifests uniquely in each economy, influenced by its developmental stage,
infrastructure, and strategic priorities. Understanding these nuances is paramount to developing
effective DX strategies tailored to specific national needs and goals.

The twelve APO members covered in this report highlight that digitalization offers
unprecedented opportunities to leapfrog traditional stages of development and accelerate
integration into the global economy. However, realizing this potential demands more than
simply alignment of policies, investments, and societal aspirations. It requires a holistic
approach encompassing robust infrastructure development, comprehensive digital literacy
programs, and innovative ecosystem support mechanisms. By fostering inclusive growth,
bridging the digital divide, and nurturing local digital ecosystems, nations can not only benefit
from the transformative potential of digital technologies but also empower their citizens,
promote economic resilience, and drive sustainable development.

The journey toward enhanced productivity and innovation of the twelve APO member
economies through DX is a multifaceted one, marked by both promises and challenges. This
research not only highlights the transformative potential of DX but also offers actionable
insights and strategic recommendations to help navigate the challenges posed by disparities,
cybersecurity threats, and environmental sustainability concerns, thereby contributing to
informed decision-making and effective policy formulation in the digital age. Furthermore, by
synthesizing insights from diverse perspectives and experiences across APO member
economies, the research results encourage collaboration and knowledge-sharing, facilitating a
collective approach to harnessing the full benefits of DX for inclusive, sustainable development.

The efforts of the team of experts led by Dr. Nobuyuki Shirakawa, Associate Professor, Niigata
University, Japan, and supported by national experts from Bangladesh, Cambodia, the ROC,
India, Mongolia, Nepal, Pakistan, the Philippines, Sri Lanka, Thailand, Turkiye, and Vietnam
who conducted the research and wrote this publication are greatly appreciated. It is hoped that
the Digital Transformation in Asian Economies: Enhancing Productivity, Socioeconomic
Impacts, and Policy Insights will illustrate pathways to sustainable, inclusive digital economies
and help create a world where the transformative potential of digital technologies is harnessed
for the benefit of all.

Dr. Indra Pradana Singawinata
Secretary-General

Asian Productivity Organization
Tokyo
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INTRODUCTION

Digital Transformation and Socioeconomic Changes

Digital transformation (DX) presents a diverse landscape globally, particularly in Asian countries.
This approach differs according to each nation’s developmental stage, infrastructure, and strategic
priorities. Understanding these nuances is crucial for formulating effective DX strategies tailored
to address specific national needs and goals.

DX fundamentally reshapes business and national operations by integrating digital technology,
profoundly impacting productivity, and offering numerous advantages. It enhances efficiency
through automation, accelerates innovation by fostering new products and business models, and
improves decision-making with better access to information and analysis. Additionally, it expands
educational opportunities, which is crucial for developing a skilled workforce, and enables market
expansion and flexible work practices. Moreover, it supports sustainable development by promoting
resource optimization and energy efficiency.

While DX offers numerous advantages, it also poses challenges, including disparities in
cybersecurity and environmental sustainability. One of the key challenges is translating productivity
gains at the organizational level to national productivity. In addressing these challenges, the
government plays a pivotal role. It must develop supportive infrastructure, promote education
reform, and establish robust regulatory frameworks. The ICT industry, with its digital financial
services, e-commerce, and digital marketplaces, is a significant growth catalyst. Education reform
and cybersecurity are also critical for the success of DX, offering both challenges and opportunities
for developed and emerging countries.

Digital Transformation and Policy Agenda

DX entails utilizing digital technologies to transform a business or organization’s business model,
operations, customer experience, and workforce to gain a competitive advantage. Research on the
relationship between DX and productivity has been extensive in recent years, both domestically
and internationally. In 2021, Japan’s Ministry of Economy, Trade and Industry published the DX
Report 2.1. The report estimates that the progress of DX could increase Japan’s GDP by about
JPY 150 trillion and productivity by about 30% by 2030 [1-2].

In 2019, the OECD published the Productivity-Led Growth Policy Agenda, emphasizing the
importance of DX in addressing labor shortages and achieving sustainable growth. DX is expected
to significantly impact productivity at national and enterprise levels [3]. By leveraging digital
technologies, businesses and organizations can improve efficiency, automate tasks, and create new
business models, all of which can lead to productivity gains.

Digitalization has fundamentally reshaped industry and society in the last decade, highlighted by

concepts such as Industry 4.0 [4-6] and Society 5.0 [7]. While distinct in focus and scope, these
paradigms converge on technology’s transformative potential. Industry 4.0, synonymous with the
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INTRODUCTION

Fourth Industrial Revolution (4IR), targets manufacturing efficiency and automation, leveraging

information and communication technologies.

Society 5.0, a broader societal vision initiated by Japan, aims to merge digital and physical spaces
to tackle complex societal challenges across healthcare, education, and the environment, thereby
fostering an inclusive and sustainable society. Despite their distinct focuses, Industry 4.0 and
Society 5.0 are committed to leveraging technology for societal advancement. Their synergy lies in
using industrial advancements (from Industry 4.0) to propel societal goals (of Society 5.0), such as

improving healthcare with smart devices.

Industry 4.0

This conceptrevolves around industrial automation, data exchange, and manufacturing technologies.
It aims to increase production efficiency and customization through real-time data analysis and
interconnected systems.

Society 5.0

Proposed by Japan, Society 5.0 envisions integrating advanced technologies such as Artificial
Intelligence (Al), the Internet of Things (IoT), and blockchain into everyday life. It focuses on
resolving social issues and improving the quality of life, emphasizing human-centric solutions.

Exploring DX: Trends and Policy Insights Among the APO Members

The project, Research on Emerging Trends in the APO Members, is designed to delve into the
evolving DX landscape within various sectors such as industry, agriculture, public services, and
service industries across the APO member economies. It aims to scrutinize the adoption and impact
of advanced technologies, such as IoT and Al, focusing on their influence on productivity,
sustainability, and the diverse challenges and opportunities in different regions.

The study provides evidence-based policy recommendations to enhance productivity and
competitiveness among the APO members, addressing the varying pace of DX and its broader
implications. National experts from the APO member economies, including policy analysts and
academic researchers specializing in digital technologies, contributed to a thorough and multifaceted
understanding of these trends and their effects on socioeconomic progress.

This research project focuses on DX across various sectors within the APO economies and aims to
explore emerging trends and innovations in the industry, agriculture, public, and service sectors.
Utilizing a methodology grounded in horizon scanning and an extensive literature review, the study
includes coordination meetings and scenario analysis to identify and neutralize critical drivers of
disruptive change. The analytical framework involves horizon scanning, identifying pivotal drivers,
setting priorities, and analyzing fundamental scenarios from a macro external environment
perspective. This enables the identification of multidimensional technological trajectories by
considering country-specific differences.

The goal was to provide nuanced policy recommendations and capture the diverse stages of
economic development and national circumstances. This study analyzes how digital technology is
adopted and its impact on productivity across national contexts. The findings are summarized in a
comprehensive report highlighting commonalities and differences among countries.
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INTRODUCTION

Context

Digital Transformation and National Productivity

Digitalization offers the APO member countries a pathway to bypass traditional industrialization,
accelerating their shift to knowledge-based economies and enhancing productivity. This involves
adopting digital technologies and creating new value chains, which play a more significant role in
the global economy. However, this requires tailored public policies and industry strategies to build
robust digital infrastructure, ensure Internet access, and foster digital literacy.

It is also crucial to develop local digital ecosystems, support Small and Medium Enterprises (SMEs),
and integrate digital technologies into sectors such as agriculture and manufacturing for efficiency and
competitiveness. Inclusive digitalization ensures equitable benefits and is the key to socioeconomic
development. Ultimately, embracing digitalization is a strategic move for the APO members, leveraging
their unique attributes for sustainable and inclusive growth in the global economy.

In economic development, a critical observation is equalizing opportunities for productivity gains
via DX. It transcends varying stages of economic development, geographic conditions, and
contextual factors. This technological shift in productivity is not uniform; instead, it presents
diverse trajectories deeply influenced by each nation’s distinct industrial strategies and the digital
transformation of their public sectors. To address these complexities systematically, this study
proposes a comprehensive analytical framework. This framework discerns common drivers of
change, scrutinizes the industrial focus of individual countries, pinpoints potential impediments to
enhancing productivity, and offers tailored policy recommendations based on these insights.

Additionally, the report delineates the common patterns and scenarios emerging from this analysis,
providing a nuanced understanding of the interplay between technological advancement and
economic development in various national contexts. Going ahead, the report explores how threats,
opportunities, potentials, and optimal productivity growth are interconnected and influence each
other in the broader context of economic development and strategic planning.

Uneven Pace of Digital Transformation

DX is an ongoing process that dynamically integrates digital technologies into various aspects of
business and governance. Staying ahead of this rapidly evolving digital landscape is crucial for the
APO members. However, the pace and extent of DX vary across sectors and economies, presenting
unique challenges and opportunities for industries and regions. Understanding these variations is
essential for policymaking and strategic business decisions to enhance productivity and competitiveness.

Considering the varying pace and impact of DX across sectors and economies within the APO
member economies, there is a pressing need for a comprehensive scenario that addresses these
disparities while fostering growth and productivity. This scenario needs to consider how emerging
technologies like IoT and Al affect productivity and sustainability and address the unique challenges
and opportunities in different regions. By combining insights from policy analysts and academic
researchers in digital technologies, it aims to provide evidence-based policy recommendations
tailored to the specific needs of each sector and region. This approach aims to boost overall socio-
economic progress and competitiveness among the APO members.

Developed Vs. Emerging Countries

The approaches to DX differ between developed and emerging countries. Both contexts show DX’s
role in boosting productivity through enhanced efficiency, innovation, and economic diversification.

DIGITAL TRANSFORMATION IN ASIAN ECONOMIES: ENHANCING PRODUCTIVITY, SOCIOECONOMIC IMPACTS, AND POLICY INSIGHTS | 3
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Developed Countries

These nations, especially in Europe and the US, use DX to enhance service-oriented sectors, such
as finance and healthcare. They focus on innovation, advanced technology integration, and
sophisticated digital solutions.

Emerging Asian Countries
With the focus on manufacturing and agriculture, DX is more gradual among emerging Asian
countries. These countries face a digital divide but invest in digital infrastructure and skill
development to catch up.

Navigating Challenges in Emerging Economies

Innovation within emerging economies is characterized by its nonlinear nature, marked by a web
of interdependencies and challenges in adoption, necessitating a nuanced understanding of sectoral
evolution and adaptation. The digitization of these economies, significantly influenced by Society
5.0 and Industry 4.0, goes beyond technological adoption to signify a profound transformation in
societal and industrial dynamics. In this transformation, traditional stages of development are
bypassed, and the sequence of industrial focus is reversed. For example, Mongolia’s pastoralists
may digitize before their manufacturing sector. However, this innovative landscape is fraught with
challenges, such as co-innovation risk, where an innovation’s success depends on the
commercialization of another (e.g., the dependency of a new electric vehicle’s success is dependent
on advanced battery technology), and adoption chain risk, where the failure of early adopters to
recognize an innovation’s value can hinder overall adoption and success. These risks are
compounded by broader infrastructure issues in member economies, posing significant barriers to
innovation and productivity.

Leapfrogging: Opportunities for Emerging Economies

Leapfrogging, a pivotal concept in the digitalization of emerging economies [8—13], describes
the phenomenon where these countries bypass traditional stages of technological development,
swiftly adopting advanced technologies. Unlike the gradual development path in more developed
nations, emerging economies leverage leapfrogging to modernize and innovate rapidly. This is
particularly evident in sectors such as telecommunications, where many countries have bypassed
the development of extensive landline networks and directly embraced mobile technology and
the Internet.

This strategic approach allows emerging economies to quickly and efficiently access cutting-edge
technologies, accelerating their development and integration into the global digital economy.
However, this rapid transition also brings challenges, such as ensuring sufficient infrastructure and
skill training to utilize these technologies fully. Thus, leapfrogging is a pivotal strategy in the
digitalization narratives of emerging countries, offering both accelerated progress and new
challenges to address.

Methodology

Scope

The study aims to provide concrete policy recommendations for the APO members to guide their
national productivity initiatives effectively. It offers an in-depth examination of emerging trends in
priority sectors. It explores practical ways to increase productivity and enhance competitiveness by
adopting new technologies and innovative practices. This research examines DX across critical
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sectors within the APO member economies, aiming to identify emerging trends and innovations in
the industry, agriculture, public, and service sectors. Employing a methodology grounded in
horizon scanning and an extensive literature review, this study includes scenario analysis to
pinpoint and address primary drivers of disruptive change.

This research delves into emerging DX and innovation trends across various sectors such as
industry, agriculture, public, and service, focusing on the APO members. It aims to understand the
impact of these trends on productivity and sustainability and the policy implications of adopting
new technologies and innovations. This study’s comprehensive approach is designed to yield
nuanced policy recommendations and maintain consistency across country reports. It aims to
explore the mechanisms of digital technology acceptance and productivity enhancement in each
country, contributing significantly to understanding the dynamic interplay between digital

technology and productivity enhancement in various national contexts.

Methodological Approach

The analytical framework comprises horizon scanning, identifying pivotal drivers, setting
priorities, and analyzing fundamental scenarios from a macro external environment perspective.
This enables the identification of multidimensional technological trajectories by considering
country-specific differences. The goal was to provide detailed policy recommendations and
understand the various stages of economic development and national circumstances. This study
analyzes how digital technology is adopted and its impact on productivity in different countries.
The findings are summarized in a comprehensive report highlighting commonalities and

differences among countries.

This study adopts a horizon-scanning methodology supported by an extensive review of literature
and documents related to digitization and megatrends. Workshops were conducted to identify these
megatrends, followed by a scenario analysis to address key drivers of disruptive social change.
This research involves horizon scanning, identifying critical drivers, setting priorities, and
analyzing fundamental scenarios from a macro external environment. The process aims to identify
multidimensional technological trajectories, considering specific conditions in each country, to
provide detailed policy recommendations.

Unlike typical foresight reports that assume a uniform diffusion of technology, this study
acknowledges the variability in digitization across countries. It applies a consistent analytical
framework to accurately analyze technological trends and how different countries adopt digital
technology. This helps in understanding digital technology’s role in driving productivity growth.
This Synthesis Report summarizes the survey from each country, identifies commonalities and
differences, and categorizes them in a typology. It presents several scenarios for productivity gains
that can be implemented in each country’s context, depending on its stage of industrial development,
leading to significant productivity gains without the need for gradual industrialization, surpassing

previous limitations.

Analytical Framework

The research implementation procedures for the project include horizon scanning, identification of
key drivers, priority setting, and analysis of basic scenarios based on macro-external environment
analysis. It is followed by scenario-based identification of various technological paths based on

differences in each country’s conditions, resulting in policy recommendations.

DIGITAL TRANSFORMATION IN ASIAN ECONOMIES: ENHANCING PRODUCTIVITY, SOCIOECONOMIC IMPACTS, AND POLICY INSIGHTS | 5



INTRODUCTION

FRAMEWORK MODEL: MULTIPLE TECHNOLOGY TRAJECTORIES OF DIGITALIZATION.
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Source: Digital Transformation in Asian Economies: Enhancing Productivity, Socioeconomic Impacts, and Policy Insights, APO, 2024.

Country-Specific Analysis

The report summarizes surveys from each country, identifies commonalities and differences, and
categorizes them into a typology. It presents scenarios for productivity gains based on each country’s
industrial development stage, allowing for significant productivity improvements without the need
for gradual industrialization. This study meticulously investigates the impact of DX on productivity,
considering various stages of economic development, geographical conditions, and national
circumstances. It seeks to identify the common drivers of DX, analyze industrial focuses, identify
barriers to productivity, and propose tailored policy recommendations. The ultimate goal is
synthesizing findings depicting common changes and scenarios emerging from global DX experiences.

Emerging Trends in Digital Transformations
The study investigates the latest developments in digital technology and innovation within the

industry, agriculture, public, and service sectors.

Country-Specific Analysis
This includes assessing how different the APO members are adopting new trends and technologies

and the unique challenges and opportunities they encounter.

Impact on Productivity and Sustainability
This entails evaluating how emerging trends affect productivity improvements and sustainable practices.

Policy Implications

The report focuses on guiding national productivity movements and adopting emerging technologies

by understanding their implications for policymaking.
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Gap Analysis: Digitalization and Productivity Improvement in the APO
Member Countries

A Multifaceted Strategic Approach to Digitization and Productivity Improvement
The DX strategies of 12 countries reveal a multifaceted approach, focusing on key economic
sectors, such as industry, agriculture, and services. Countries like India and Thailand are tailoring
digital advancements to boost industrial growth, smart agriculture, tourism, and manufacturing.
Many countries, including Bangladesh and Cambodia, face a common challenge of addressing
digital and financial illiteracy and enhancing infrastructure, especially in remote areas.

Public sector initiatives like ‘Digital Bangladesh by 2021° and ‘Digital Pakistan Policy’ are pivotal
in fostering e-governance and digital inclusivity. Integrating advanced technologies, such as Al,
Machine Learning (ML), cloud computing, and IoT, is a significant trend across these nations
aimed at driving economic growth. The role of Micro, Small, and Medium Enterprises (MSMEs)
is particularly emphasized in countries such as India, highlighting their contribution to exports and
GDP. Innovation and research and development (R&D) are critical, and countries like Mongolia
and Vietnam are investing in renewable energy and Al. The overarching themes are addressing the
digital divide, developing comprehensive policy frameworks, and aligning digital strategies with
socioeconomic goals. These strategies collectively aim to leverage DX for economic growth and
societal well-being while tackling challenges and ensuring equitable access and sustainability.

In conclusion, while each country has its unique focus and challenges in DX, common themes
include integrating advanced technologies, emphasizing critical economic sectors, tackling the
digital divide, and aligning digital strategies with broader socioeconomic development goals.

The summary of DX strategies across the 12 countries can be categorized based on their focus
areas, challenges, and strategic approaches. The analysis in this report is based on the following
key elements:

Key Economic Sectors

Most countries prioritize DX in major sectors such as industry, agriculture, and services. For
instance, India emphasizes industrial growth and smart digital agriculture, whereas Thailand
focuses on tourism, manufacturing, and agriculture.

Challenges with Digital Literacy and Infrastructure

Common challenges include digital and financial illiteracy, inadequate infrastructure, and limited
Internet access, particularly in remote areas. Bangladesh and Cambodia face these challenges,
necessitating robust strategies for widespread digital literacy and infrastructure development.

The Public Sector and e-Governance Initiatives

Several countries have leveraged DX to enhance public services and governance. For example,
while the Digital Bangladesh by 2021 initiative focused on e-governance, e-learning, and
e-commerce, Pakistan’s Digital Pakistan Policy and Vision 2025 aims to create a digitally
inclusive society.

Integration of Advanced Technologies

Significant emphasis is placed on integrating Al, ML, cloud computing, and IoT technologies to
improve productivity and quality. Countries like India and Vietnam use these technologies to
support economic growth.
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Role of MSMEs

MSME:s play a crucial role, especially in economies like India, where they significantly contribute
to exports and GDP. Governments encourage using digital platforms and e-commerce to increase
visibility and opportunities for MSMEs.

Innovation and R&D
Countries have focused on innovation and R&D to drive DX. Mongolia’s focus on renewable
energy and Vietnam’s strategy for Al innovation by 2030 are some examples of this approach.

Digital Divide and Accessibility

Addressing the digital divide is a crucial concern. For instance, the Philippines focuses on
expanding digital infrastructure and bridging the digital divide, while Mongolia emphasizes
overcoming infrastructural and resource allocation issues for digitalization.

Policy and Regulatory Frameworks

Comprehensive policies and regulatory frameworks are needed to support DX. Some examples are
Thailand’s ‘Science, Technology, and Innovation Roadmap 2030’ and Turkiye ‘National Technology
Initiative’ and ‘Digital Turkiye’ strategies.

Socioeconomic Impact and Sustainability

Countries are aligning their DX initiatives with socioeconomic development and sustainability
goals. For example, Vietnam’s ‘National Digital Transformation Program’ reflects its commitment
to digitalization and becoming a middle-income economy.

TABLE 1

KEY ELEMENTS OF ECONOMIC DEVELOPMENT AND DIGITAL TRANSFORMATION.

Key Elements Details

. Focus on industry, agriculture, and services (e.g., industrial growth in

Key Economic Sectors . . . K
India and tourism growth in Thailand)

Digital and financial illiteracy, inadequate infrastructure (highlighted in

Challenges Bangladesh and Cambodia)

e-Governance, digital inclusion (e.g., Bangladesh’s Digital Bangladesh by

Public Sector Initiatives
2021 and Pakistan’s Digital Pakistan Policy)

Integration of Advanced  Al, ML, cloud computing, and |oT for economic growth (highlighted in
Technologies India and Vietnam)

Role of MSMEs Contribution to exports and GDP (highlighted in India)

Innovation and R&D Focus on renewable energy and Al (highlighted in Mongolia and Vietnam)

Expanding digital infrastructure and bridging the digital divide

Digital Divid
'gital Livide (highlighted in the Philippines and Mongolia)

Developing comprehensive frameworks (e.g., Thailand’s Science,
Policy Framework Technology and Innovation (STI) Roadmap 2030 and Turkiye National
Technology Initiative)

Socioeconomic Impact Aligning DX with development goals (e.g., Vietnam’s National Digital
and Sustainability Transformation Program)

Source: Digital Transformation in Asian Economies: Enhancing Productivity, Socioeconomic Impacts, and Policy Insights, APO, 2024.
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Country Reports

Summary

This report presents a table that encapsulates the DX strategies of 12 countries, structured in a two-

column format for clarity and ease of comparison. The first column lists the countries as a simple

reference, while the second column highlights the key points from each country report. These

points cover various aspects of the DX process, including the general approach, targeted sectors for

digital enhancement, prevalent challenges, and strategic measures employed to navigate and

leverage digitalization effectively.

This layout has been chosen to facilitate an accessible and comprehensive presentation of

information, enabling seamless comparison and a deeper understanding of the diverse DX strategies

across these nations. It highlights each country’s unique socioeconomic circumstances and strategic

objectives in the digital realm and provides valuable insights into their various approaches to

adopting DX.

TABLE 2

DIGITAL TRANSFORMATION STRATEGY SUMMARY.

DX Strategy

Bangladesh

Cambodia

India

Mongolia

Nepal

Pakistan

Philippines

ROC

Sri Lanka

Thailand

Turkiye

Vietnam

Focus on Digital Bangladesh by 2021, targeting key sectors with digital literacy and
infrastructure challenges. National Industrial Policy 2022 for productivity using
domestic resources.

Impact on industry, agriculture, and services, with government initiatives like the
Pentagonal Strategy and STI Roadmap 2030. Emphasis on technologies like Al and
cloud computing.

Focus on DX in sectors like industries, agriculture, and ICT. Leveraging Al, digital
farming, and advanced manufacturing. Significant role of MSMEs.

Comprehensive mining, agriculture, and financial sectors strategy with digital
advancements like Al and loT. Focus on renewable energy and overcoming
infrastructural challenges.

Expanding digital infrastructure with the National ICT Policy and Digital Nepal
Framework. Challenges include digital literacy and a lack of adequate infrastructure.
Initiatives like Digital Pakistan Policy and Vision 2025 focus on digital literacy, IT exports,
and infrastructure, with an emphasis on agriculture and e-governance.

Empbhasis on expanding digital infrastructure and MSME digitalization. Focus on digital
literacy, cybersecurity, and consumer protection.

A holistic digitalization approach in ICT, industry, and agriculture. Focus on Al, digital
twins, digital literacy, and niche markets.

Focus on boosting digital infrastructure and literacy and promoting IT exports. Also,
focus on public sector DX and national ICT policies.

A digital economy framework focusing on loT, 5G, and cloud computing, with
manufacturing, agriculture, healthcare, and digital services strategies.

Industry 4.0 strategy in manufacturing focuses on SMEs and technology gaps. Initiatives
include the National Technology Initiative and Digital Turkiye for DX.

Adoption of the digital revolution in services, manufacturing, and agriculture. Focus on
Al, ML, cloud computing, and developing as an Al innovation center by 2030.

Source: Digital Transformation in Asian Economies: Enhancing Productivity, Socioeconomic Impacts, and Policy Insights, APO, 2024.
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Bangladesh

Bangladesh’s DX journey began with the government’s ambitious initiative outlined in the Awami
League’s 2008 manifesto, aiming to achieve Digital Bangladesh by 2021, with an extended vision
for Smart Bangladesh by 2041, ushering in an inclusive digital revolution across critical societal
pillars. This vision entails integrating digital technology into crucial sectors like industry,
agriculture, and public services to enhance efficiency, transparency, and inclusivity, especially in
e-governance, e-learning, and e-commerce. However, despite these advancements, the journey is
fraught with challenges, including digital and financial illiteracy, inadequate infrastructure, and
limited Internet accessibility, particularly in remote areas.

The advent of revolutionary technologies, automation, and the 4IR significantly impacted
industries, agriculture, the public sector, and services. Addressing these challenges requires
developing and implementing robust strategies aligned with the demands of the 4IR. The National
Industrial Policy 2022 seeks to leverage these technologies to improve productivity and quality
using domestic resources, underscoring the need for a holistic approach to overcome barriers and
realize the full potential of DX in Bangladesh.

Cambodia

Cambodia’s DX initiatives have significantly impacted key sectors, such as industry, agriculture,
and services, greatly enhancing the country’s productivity, efficiency, and sustainability. However,
they also identify challenges that must be addressed, including improving digital literacy,
developing skills, and enhancing infrastructure, especially Internet access in remote areas.

The report discusses government initiatives and policy documents like the Pentagonal Strategy —
Phase I and the Science, Technology & Innovation Roadmap 2030. These aim to develop digital
government and citizens, foster a digital economy, and strengthen the institutional framework for
science and technology. Moreover, it delves into specific technological trends, such as big data, Al,
and cloud computing, emphasizing the need for policy support to utilize these technologies while
addressing DX challenges effectively. The report offers Cambodia a comprehensive approach and
strategic vision to leverage DX for a more prosperous and sustainable future.

Republic of China

ROC adopts a comprehensive approach to DX for productivity enhancement, emphasizing the need
for digitalization across various sectors to address challenges like climate change, labor shortages,
and operational inefficiencies. It underscores the importance of digital technologies in key sectors
such as ICT, industry, agriculture, public services, and the service industry, underlining their role
in enhancing operational efficiency and decision-making processes.

The report identifies specific strategies, such as Al integration, the use of sensors and digital twins
in manufacturing, and adapting ICT to higher-value services. It also includes leveraging digital
tools in agriculture for environmental control and food safety and aligning online offline channels
in the service sector. Additionally, the report recommends the need to establish the Ministry of
Digital Affairs for better policy coordination.

Challenges addressed include the digital divide, data privacy, and talent shortages. Recommendations
focus on boosting digital literacy, investing in niche markets, and utilizing digital twins to improve
operational efficiency. These strategies aim to bolster ROC’s productivity, competitiveness, and
sustainability through DX.
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India

India’s strategy for enhancing productivity revolves around its DX and sustainable development
goals, aiming to position India as a developed nation by 2047. The focus lies on sectors such as
industrial growth, smart digital agriculture, and ICT, where advancements are pivotal to the
country’s economic and social progression. India is leveraging emerging technologies, such as
Generative Al, smart digital farming, and advanced manufacturing, to achieve the 17 SDGs and
build a self-reliant economy. These technologies bolster India’s status as one of the world’s fastest-
growing economies, supporting advancements like Unmanned Aerial Vehicles (UAVs), green
energy, and quantum technologies.

Moreover, MSMEs play a crucial role in India’s economy, contributing significantly to exports,
manufacturing GDP, and the service sector. The government promotes MSME products through
e-commerce platforms and the Government e-Marketplace (GeM) to increase visibility, streamline
procurement processes, and enhance opportunities in government contracts. India’s leadership in
digital technologies is emphasized, particularly its contributions to digital and connectivity
solutions worldwide, especially in the Global South. The government implements policies and
frameworks supporting innovation and technology development, including initiatives like Common
Research and Technology Development Hubs (CRTDHs), to encourage R&D among MSMEs.

Mongolia

Mongolia’s digital transformation is a comprehensive strategy targeting vital economic sectors to
boost productivity and sustainable development. In the mining sector, digital advancements, such
as cloud computing, Al, and IoT, are being integrated to enhance transparency and efficiency,
although challenges with complete and accurate reporting remain. Agriculture, a major GDP
contributor, is witnessing a shift with digital initiatives and the e-Agriculture Strategy, aiming to
modernize traditional herding and farming practices.

The financial sector is evolving rapidly through digital banking and mobile applications but faces
challenges such as high inflation and consumer debt. Mongolia’s energy sector is focused on self-
sufficiency, with policies supporting renewable energy development despite obstacles in achieving
these goals. Across these sectors, the government’s Vision 2050 and New Recovery Policy are
driving digitalization efforts; however, issues such as infrastructure, digital literacy, and resource
allocation must be addressed to harness the potential of DX to fully enhance national productivity.

Nepal

Nepal’s strategy to enhance productivity through DX involves several crucial elements and faces
multiple challenges. Despite geographical barriers, expanding digital infrastructure and connectivity
is a significant step forward, providing Internet access to over half of the population, including
remote communities. The National ICT Policy and Digital Nepal Framework are at the forefront of
the government’s digitization efforts, targeting critical sectors such as agriculture, healthcare,
education, tourism, and finance. This integration of technology is already visible in the
transformation of the education system through digital resources, improvements in healthcare
accessibility via telemedicine, and modernization of agricultural practices with digital tools.
However, challenges such as limited digital literacy, especially in rural areas, infrastructural
hurdles, and the need for robust policies and ICT investments remain significant.

The social and economic impact of digitization is potentially substantial and promising to boost
GDP and job creation, especially in the tech sector, while enhancing communication, education,
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and civic engagement. To ensure inclusive DX, strategies must improve infrastructure, enhance
digital literacy, create favorable policy environments, and encourage private sector investment
in ICT. International support, notably from the World Bank, plays a critical role in these efforts,
with significant funding being allocated to projects aimed at improving digital engagement and
regional connectivity. Overall, while Nepal is progressing well on its digital journey, addressing
these challenges and implementing effective strategies are essential for fully realizing the
benefits of DX.

Pakistan

Pakistan’s DX strategy to enhance productivity encompasses several critical aspects across diverse
sectors. The country, ranking 88th in the Global Innovation Index 2023, shows better performance
in innovation outputs than inputs, partly attributed to digital advances in the public sector.
Challenges persist in e-government development and digital education, which involve
comprehensive ICT-related policies, including the Digital Pakistan Policy, Vision 2025, and
e-Commerce Policy, focusing on digital literacy, IT exports, infrastructure, and cybersecurity.
Efforts are directed towards creating a digitally inclusive society, transforming it into a knowledge-
based economy, and promoting e-commerce. Key initiatives include enhancing the digital
infrastructure, investing in human capital, and implementing e-governance.

The agricultural sector also features prominently in the DX agenda to improve productivity and
efficiency through technological interventions. The report underscores the need to align national
and provincial IT policies, develop ICT infrastructure, and encourage modern technologies like Al
and cloud computing. The strategy advocates a holistic and integrated approach to DX to boost
Pakistan’s productivity and economic growth.

Philippines

Comprehensive policy recommendations are vital for enhancing the Philippines’ DX and
productivity improvement journey. The focus is on expanding digital infrastructure to address the
low high-speed broadband penetration and bridging the significant digital divide, where nearly
60% of households lack Internet access. This effort should prioritize both urban and remote areas
to ensure inclusive growth. Moreover, the Philippine Development Plan 2023-2028 emphasizes
the digitalization of MSMEs and startups, supported by initiatives such as the Digital Cities
Program and funding for ICT-based startups.

Policies should also reinforce digital literacy and government transparency by effectively
implementing strategies from past plans and the Philippine Digital Transformation Strategy.
Future directives should enhance cybersecurity, promote e-commerce and consumer protection,
and ensure equitable digital access through initiatives such as the National Broadband Plan and
Free Public Internet Access Program. These efforts collectively aim to position the Philippines as
a competitive digital economy in the ASEAN region, aligned with the country’s strategic
geographic advantages.

Sri Lanka

National efforts must align with global technological trends to enhance productivity and DX in Sri
Lanka. The country should focus on boosting its digital infrastructure, especially in crucial public
services, agriculture, and ICT sectors. Improvements in digital literacy and the promotion of IT
exports will further strengthen the economy. Sri Lanka should also compare its standing in global
knowledge indices with other countries to identify areas for technological and innovation growth.
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The government is encouraged to implement DX initiatives in public sector organizations,
contributing to improved innovation output. This can be supported by developing comprehensive
ICT policies at the national and provincial levels, emphasizing cybersecurity and the development
of digital infrastructure. It is vital to establish IT boards across all provinces and encourage the
adoption of cloud computing and Al technologies. Ensuring fast, reliable, and affordable Internet
access nationwide will be crucial for the successful DX of Sri Lanka.

Thailand

Thailand’s DX for productivity improvement provides a comprehensive analysis across various
sectors, emphasizing the shift towards digital technology adoption, particularly during the
COVID-19 pandemic. It outlines Thailand’s digital economy framework, aligning with UNCTAD’s
concepts, and focuses on 10T, 5G, cloud computing, and big data to drive economic development
and enhance the quality of life.

The Digital Economy Promotion Agency’s (DEPA) implementation framework is based on four
pillars: digital access, connectivity, data, and automation, aiming to create sustainable digital
competitive advantages. Key sectors, such as tourism, manufacturing, and agriculture, have been
identified for focused digitalization efforts.

The report identifies challenges, including the middle-income trap, R&D investment, labor
shortages, and political uncertainty, and suggests sector-specific digitalization strategies,
particularly in manufacturing, agriculture, healthcare, and digital services. In addition to policy
recommendations, it advocates improving digital infrastructure, policy alignment, skill
enhancement, and addressing the digital divide, underscoring the need for balanced policy
implementation and international regulatory alignment.

Turkiye

Turkiye’s approach to DX in the manufacturing sector focuses on advancing toward Industry 4.0
despite challenges, such as most SMEs still not transitioning to automation (Industry 3.0). SMEs
play a crucial role in Turkiye’s economy, with a significant presence in key sectors such as
agriculture, defense, and tourism. Still, they face a technology gap, particularly in high-tech areas.
The government’s 11th Development Plan and the ‘National Technology Initiative and Digital
Turkiye’ strategy emphasize DX across various manufacturing sectors, including chemicals,
pharmaceuticals, electronics, machinery, automotive, and rail systems.

A SWOT analysis of Industry 4.0 in Turkiye highlights strengths such as a young population and
growing awareness of Industry 4.0, but also weaknesses such as dependency on imports and low
high-tech exports. The country is working to overcome these challenges through national strategies
and initiatives, including establishing Model Factories to aid SMEs in DX and enhance productivity
in manufacturing. This concerted effort signifies Turkiye’s commitment to embracing Industry 4.0
and leveraging DX to bolster its manufacturing industry.

Vietnam

Vietnam is actively embracing the digital revolution, leveraging its stable political climate and
strong global trade presence to address key challenges, such as digital literacy, an aging population,
and climate change vulnerabilities. Amidst the 4IR, the country is experiencing a significant surge
in digitalization, adopting emerging technologies such as AI, ML, cloud computing, and IoT, which
promise to enhance the quality of life and economic efficiency. This digital shift is particularly
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evident in Vietnam’s core sectors, such as services, manufacturing, and agriculture, positioning the

nation as an essential manufacturing hub in global supply chains.

The government’s focus on smart manufacturing and DX in agriculture highlights its commitment
to integrating advanced technologies. However, Vietnam faces challenges like skill shortages,
infrastructural constraints, and environmental concerns. The government’s strategy includes
promoting technology adoption, R&D, human resource development, and creating innovation
ecosystems, aiming to position Vietnam as an Al innovation center by 2030. This approach is part
of a broader national DX plan that emphasizes the development of smart cities and foundational
digital technologies to drive sustainable economic growth and societal well-being.

Mobilizing Scenarios

Digitalization Pathways: Navigating Productivity and Industry Development Across Diverse
Economic Landscapes

This comprehensive report provides a detailed analysis of surveys conducted in various countries
to identify the shared and unique aspects of their development. These findings have been
systematically categorized into organized typologies. Central to the discussion are several
scenarios tailored to each country’s specific stage of industrial development. These scenarios are
designed to enable dramatic productivity improvements, offering a departure from the traditional
gradual path of industrialization.

Previously unattainable, these productivity gains are now within reach owing to innovative
approaches adapted to each country’s unique context. The report provides a nuanced perspective
on productivity enhancement, addressing the diverse challenges and opportunities that DX
presents to these economies. Furthermore, the report aims to provide strategic insights into how
these countries can navigate the DX process and identify potential opportunities and challenges
unique to their developmental contexts. This includes examining how digitalization can drive
economic growth, improve public services, and potentially reshape these nations’ social and
economic landscape.

Scenarios: Strategic Digitalization

Tailoring Technology for Diverse Demographics and Economic Growth

These scenarios will likely address how nations with varying population densities and stages of
economic development can leverage digital technologies to enhance productivity. For densely
populated countries, scenarios might explore how digital solutions can address urban challenges
and optimize resource use. By contrast, scenarios for less densely populated areas might focus on
digital technologies to overcome geographical barriers and improve access to services.

The focus was on creating scenarios based on two primary axes: enhancing national productivity
and developing specific industries. The Leapfrog Scenario envisages a significant improvement in
productivity within each country’s key industries, suggesting a rapid bypass of conventional
societal development towards accelerated digitalization and economic growth. Conversely, the
Lock-in Scenario portrays a situation in which the digitalization of specific industries leads to
monopolization by dominant digital platforms such as GAFAM, potentially centralizing
technological progress within a few large corporations and diminishing market competition.
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The Industry 4.0 Scenario reflects a more gradual societal advancement in digitalization, mirroring
the path of advanced Western nations, with countries aiming for comparable productivity
enhancements. Finally, the Infrastructure Bottleneck Scenario highlights the challenges countries
face with inadequate human resource literacy and infrastructural deficiencies in power and
communication, posing significant barriers to digitalization across nations, regardless of their
population size. These scenarios provide a comprehensive outlook on the potential pathways and
challenges in these countries’ DX journey.

Leapfrog Scenario

Asian countries will achieve significant productivity improvements in key industries. This has led
to rapid economic development, potentially surpassing other regions worldwide. The swift
advancement of digital technologies will bring innovations across various sectors, such as
education, healthcare, and agriculture, improving quality of life.

Lock-in Scenario

While digitalization progresses in certain industries, some Asian countries may experience
monopolization and oligopoly through major digital platforms. This scenario could limit the
innovation potential and widen economic disparities. Economies may become overly dependent on
digital platforms, leading to a fixed economic structure based on these platforms.

Industry 4.0 Scenario

Some of the APO member countries with large populations and consumer demand will likely
achieve productivity improvements comparable to Western advanced nations through gradual
societal and economic digitalization. The proliferation of smart factories, automation, and data-
driven decision-making processes enhances economic efficiency and sustainability.

Infrastructure Bottleneck Scenario

Some of the APO member countries may face delays in digitalization due to a lack of human
resource literacy and infrastructural deficiencies. This could create regions that cannot benefit
from the digital economy, widening the gap in socioeconomic development with other countries.
These countries may lose their international competitiveness.

Analyzing Digitalization Scenarios in the APO Member Countries

To effectively analyze the various digitalization scenarios facing the APO member countries, a 2x2
matrix provides a clear and structured visual representation. Two key axes define the matrix: the
digitization level, ranging from low to high, and the economic and social impacts, spanning from
negative to positive. These axes categorize four distinct scenarios. The Leapfrog Scenario,
positioned at high digitalization and positive effects, indicates substantial productivity gains and
improved quality of life driven by advanced digital technologies. Conversely, the Lock-in Scenario,
which is also high in digitalization, predicts a negative impact due to the rise in monopolies and
widening economic disparities.

The Industry 4.0 scenario is characterized by moderate to high digitalization coupled with positive
impacts, mirroring the gradual digital evolution and sustainable growth in Western nations. Lastly,
the Infrastructure Bottleneck Scenario, marked by low digitalization and adverse effects, highlights
the challenges and expanding socioeconomic divides caused by infrastructural and educational
deficits. This matrix not only simplifies understanding of these complex scenarios but also aids in
strategizing appropriate responses for the future digital landscape in these countries.
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MATRIX OF DIGITALIZATION SCENARIOS IN THE APO ECONOMIES.
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Source: Digital Transformation in Asian Economies: Enhancing Productivity, Socioeconomic Impacts, and Policy Insights, APO, 2024.

Policy Recommendations

Unleashing Productivity and Innovation: The Transformative Power of DX in the Global
Economy

DX significantly enhances productivity by automating and optimizing business processes and
streamlining manual and time-consuming tasks. This improvement in efficiency facilitates rapid
innovation and the development of new business models, products, and services, spurring
innovative growth and productivity on a macroeconomic scale. Moreover, DX’s role in data
management—collecting, analyzing, and sharing information—is pivotal in enhancing the quality
of decision-making. This leads to faster and more effective responses in various sectors.

Additionally, digital technology expands market access beyond geographical boundaries, enabling
businesses to leverage online sales, digital marketing, and global supply chains, thereby accessing
broader markets. DX also contributes to sustainable development. Optimal resource utilization,
increased energy efficiency, and reduced waste support long-term economic growth and enhance
national productivity. However, the impact of DX varies across countries and is influenced by the
integration of technology across different industries and the overall digital infrastructure.

It is crucial to address the gap between national and organizational productivity. Although specific
industry dynamics and market environments influence organizational productivity, national
productivity reflects the collective performance of diverse industries. Technology adoption at the
organizational level directly impacts internal processes and workforce productivity; however,
national-level productivity gains require widespread technological diffusion and robust digital
infrastructure development.
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Fostering Responsible Research and Innovation for National Productivity Enhancement
Individual organizations can invest in employee skill development to foster productivity.
Conversely, broad human resource development programs and educational system reforms are
necessary nationally. National policies and regulations significantly impact economic productivity
but can also constrain certain industries. Public sector innovation and DX, while beneficial, may
encounter productivity bottlenecks, particularly when supporting large industries. Thus, addressing
economic disparity and inequality is essential; if economic benefits are concentrated in a few
companies or regions, the overall national productivity gains may be limited.

Innovations by individual organizations can boost national productivity, but competition
may hamper this. In addition, short-term productivity gains at the organizational level can
negatively impact long-term environmental sustainability. Therefore, it is imperative to balance
national productivity gains with environmental sustainability. Promoting Responsible Research
and Innovation [14-17] is increasingly important for sustained growth and national
productivity enhancement.

The Digital Paradigm Shift: A Focus on the APO Member Countries

In the contemporary global economic landscape, digitalization presents emerging nations with
unprecedented opportunities for productivity improvement, transcending the traditional stages of
economic development. This paradigm shift is particularly pertinent for member countries of the
APO, where leveraging digital technologies in alignment with public policy and industrial
promotion strategies is becoming increasingly crucial. Digitalization offers a unique pathway for
these nations, allowing them to bypass some of the conventional, often lengthy phases of
industrialization. By embracing digital technologies, the APO members can accelerate their
transition to knowledge-based economies, foster innovation, and create new value chains. This
digital leap can result in substantial gains in efficiency and productivity, which are essential for
these nations to play a central role in the global economy.

However, adopting digital technology is challenging. To fully capitalize on these opportunities, the
APO economies must develop and implement public policies and industry promotion strategies
tailored to their unique national characteristics and traditions. This approach should encompass the
technological aspects of digitalization and the broader socioeconomic context, including education,
infrastructure development, and regulatory frameworks.

Bridging the Gap: Integrating Digital Technologies in Traditional Sectors with Government
Support

Public policies play a critical role in creating an enabling DX environment. These policies should
focus on building robust digital infrastructure, ensuring access to high-speed Internet, and fostering
digital literacy among the population. Additionally, governments must establish clear regulatory
frameworks that encourage innovation while protecting data privacy and security. On the industry
promotion front, supporting the development of local digital ecosystems is vital. This includes
nurturing startups and SMEs, encouraging R&D, and facilitating collaboration between academia,
industry, and the government. Such an ecosystem can spur innovation and help local businesses
scale up and compete in the global market.

Moreover, integrating digital technologies into traditional sectors, such as agriculture,

manufacturing, and services, can transform these industries, making them more efficient,
sustainable, and globally competitive. For example, digital tools in agriculture can lead to precision
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farming, which enhances productivity and sustainability. Adopting Industry 4.0 technologies in
manufacturing can optimize production processes and improve product quality.

Strategic Shift: Journey Towards a Sustainable Digital Economy

It is also important for the APO member economies to focus on inclusive digitalization. This means
ensuring that the benefits of DX are shared across all segments of society, reducing the digital
divide and preventing the exacerbation of inequalities. Inclusive digitalization can contribute to
broader socioeconomic development and improve the quality of life of all citizens.

In conclusion, for the APO member countries, embracing digitalization to enhance productivity
and foster economic growth is beyond just adopting new technologies. This represents a strategic
shift towards creating a sustainable and inclusive digital economy that leverages each nation’s
unique characteristics and traditions. As these countries become more central in the world economy,
their ability to harness digitalization will be key to their success and resilience in an increasingly
interconnected world.
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Introduction

DX integrates digital technology into all business areas, fundamentally changing how organizations
operate and deliver customer value [17]. Digitalization has rapidly transformed various sectors,
including industry, agriculture, and people across the globe. In recent years, Bangladesh has
embraced digitalization to achieve greater productivity, competitiveness, and economic
development. Integrating digital technologies in industry, agriculture, and the public sector
promises to transform smart practices, streamline operations, and enhance efficiency. Bangladesh
has been experiencing significant shifts in its economic landscape with the adoption of digital
technologies. By exploring digital transformation’s challenges, opportunities, and implications,
this study contributes to a comprehensive understanding of the country’s ongoing efforts to leverage
digitalization and sketch emerging trends.

The Bangladesh Awami League, in their election manifesto of 12 December 2008, pledged to establish
Digital Bangladesh by 2021. The manifesto stated, “Bangladesh will be with digitization and developed
economy alongside bureaucracy going non-colonial.” Smart Bangladesh aims to foster inclusive DX,
envisioning a developed and prosperous nation built upon four pillars of Smart Citizens, Smart
Government, Smart Economy, and Smart Society by 2041 (Smart Bangladesh Vision 2041). This
vision entails sustainable digital solutions accessible to all citizens, regardless of their socioeconomic
background, and businesses, irrespective of their size. It also involves expanding beyond 5G Internet,

SMART BANGLADESH VISION 2041.

Source: Aspire to Innovate. Prime Minister’s Office. Government of Bangladesh [1].
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achieving more than 100% smartphone penetration, exceeding more than 100% high-speed Internet
penetration, and going beyond cashless transactions [1, 3]. Considering this, Aspire to Innovate (a2i)
has spearheaded the initiative for Simplifying Public Services (SPS), which involves transitioning
manual services to electronic or mobile-based services or E/M services.

Digitization has brought efficiency and transformed tools, enabling a more effective, transparent,
accountable, and inclusive approach. These digital platforms encompass a holistic government
approach, addressing various issues and institutions, including information dissemination,
e-governance, e-learning, e-commerce, data-driven decision-making, and innovation. Notably, the
government’s digitization efforts have resulted in a 73% reduction in service time, a 68% decrease
in costs, and an 85% decline in visits compared to the pre-digitization era [4]. As a part of the
Smart Bangladesh initiative, the Government of Bangladesh (GoB) launched Bangabandhu
Satellite-1 on 11 May 2018. Additionally, it established the country’s first High-Tech Park in
Gazipur to strengthen the IT sector and drive DX [43].

The 4IR and the vision of Smart Bangladesh 2041 have catalyzed DX across various industrial,
agricultural, and public sectors. However, Bangladesh still faces challenges and needs to work on
fully embracing digitalization. Factors such as a lack of digital and financial literacy and skills,
unavailability of digital devices, poor mobile networks, and Internet connectivity—especially in
remote areas—limited infrastructure for digital pathways, and a lack of awareness contribute to
this gap.

The GoB formulated the National Industrial Policy 2022 to address these challenges. This policy
aims to economically enrich Bangladesh, boost sector-wise productivity, and achieve excellence in
quality by embracing the technological advantages of 4IR and promoting labor-intensive
industrialization using domestic raw materials and resources [44]. Additionally, the GoB must
develop policies aligned with the principles of 4IR and DX to meet future demands effectively.

Objectives of the Study
* Identify the emerging trends in DX within the industry, agriculture, and public sector in
Bangladesh.

*  Examine the adoption of emerging technologies and innovations across various sectors.

*  Derive evidence-based policy implications related to these trends to enhance productivity
in Bangladesh.

Scoping: Key Industry Sectors

The introduction of the Internet to Bangladesh happened relatively late, in 1996 and it has
gradually grown over the past few years [10]. As of 2022, Bangladesh’s total population stands at
165 million. However, access to digital resources remains limited, with only 38.10% of households
having access to the Internet, 8.70% owning computers, and 52.20% possessing smartphones
[8,9]. Social media engagement is also modest, with only 29.7% of the population active on social
media platforms, mainly on Facebook [30]. Furthermore, Internet access among students is
notably low, with only 35% of secondary school students and less than 20% of primary school
students having connectivity [1].

DIGITAL TRANSFORMATION IN ASIAN ECONOMIES: ENHANCING PRODUCTIVITY, SOCIOECONOMIC IMPACTS, AND POLICY INSIGHTS | 21



BANGLADESH

Challenges persist even in basic phone usage, as 30% of the population cannot make and receive
phone calls, 51% cannot send and receive text messages, 37% struggle with phone menus, and 84%
cannot use the Internet [12]. Moreover, technical and vocational education enrollment rates are
relatively low, with only 16% of the Bangladesh population pursuing such education. The country’s
Science, Technology, Engineering, and Mathematics (STEM) enrolment rate in higher education
stands at 21%, compared to 40% in India and 28% in Sri Lanka [13].

These statistics underscore a significant gap in the tools necessary for digitalization, posing challenges
to achieving the goals of Digital Bangladesh. The main goal of Digital Bangladesh is to digitalize
government services, and while the government has focused on digitizing its services, there remains
a considerable gap. Nevertheless, the government’s efforts have yielded some promising results. In
2022 alone, these efforts translated to savings of 16.83 billion days and USD21.92 billion in costs,
along with 12.7 billion fewer visits for service recipients. Additionally, digitalization has contributed
to ensuring transparency and accountability in public service delivery [6].

PER CAPITA GDP IN BANGLADESH FROM 1980-2028 (IN USD).
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Figure 2 illustrates a consistent upward trend in Bangladesh’s per capita GDP growth rate from
1980 to 2028. It is estimated to reach USD4,110 in 2028, almost double the per capita GDP in 2020
and eight times compared to 2000. This remarkable growth can be attributed to the adoption of
revolutionary new technologies such as automation and 4IR, which have significantly impacted
various sectors, including industry, agriculture, the public sector, and services. Key components
driving DX in Bangladesh include IoT-based digital devices, the future of work lab, blockchain,
smart mobile apps, Computer-Aided Design (CAD) software and 3D modeling tools, a robust data
ecosystem, digital healthcare initiatives, and e-government services.

Digitalization Initiatives and Programs in Bangladesh

Bangladesh’s digitalization initiatives and programs aim to achieve the Smart Bangladesh vision by
2041. This vision revolves around inclusive DX, focusing on four pillars: Smart Citizens, Smart
Government, Smart Economy, and Smart Society. It includes providing sustainable digital solutions
for all citizens and businesses, regardless of socioeconomic background or size. This involves
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scaling up beyond 5G Internet, achieving more than 100% smartphone penetration, exceeding more
than 100% high-speed Internet penetration, and going beyond mere cashless transactions.

Several challenges hinder the progress of digitalization in Bangladesh, including a lack of necessary
digital infrastructure, absence of a comprehensive e-government strategy, low level of digital
literacy, limited availability of e-government services, shortage of skilled professionals, limited
public awareness campaigns, concerns regarding data security and cybersecurity, lack of service
integration, and poor Internet and mobile networks, especially in remote areas [1].

TABLE 1

DIGITALIZATION INITIATIVES AND PROGRAMS IN BANGLADESH.

Sectors Initiatives and Programs

Industry Future of Work Lab, blockchain

Experiment with 4IR technologies for smart agriculture, loT-based smart meter for
irrigation pumps, loT-based decision-making of irrigation and fertilizer management,
farmer-friendly smart agriculture data ecosystem, integrated service delivery and
data-driven decision-making platforms to enhance agri production, digital agriculture
supply-chain and standardization, vacuum frying machine, smart agriculture tech lab to
accelerate farm mechanization, loT-based smart fish farm, automation of the dairy
industry in Bangladesh, e-traceability for agriculture management, e-traceability of
ruminants for smart livestock management, Innovation Fund, Village Super Market,
Krishoker Janala, Crop Production, DAE Office Directory, DigiCow, weather forecasting
app, Fosholi App, Bottom Line

Agriculture

Digital Service Design Lab (DSDL), iLab, Disability Innovation Lab (DIL), National
Intelligence for Skills, Education, Employment and Entrepreneurship (NISE), digital
financial inclusion, rural branchless banking, Electronic-Government Procurement (e-GP),
Daraz, smart health accelerator, health data architecture, health financing, health system
strengthening, maternal and child health, health education, EHR, primary healthcare,
health data analytic tools, Non-Communicable Disease (NCD), Health Challenge Fund,

Public National COVID-19 Dashboard, high-risk location identification and mapping, future of
education, Blended Education Accelerator (BEA), MuktoPaath, Multimedia Classrooms
(MMC), Shangshad TV, teacher’s portal, national portal, MyCourt, e-Nothi, SPS,
socioeconomic dashboard, MyGov, ekShop, eKPay, bKash, Nagad, Rocket, Ubar, Pathao,
Shohoz, online patient appointment system, telemedicine, Ma Telehealth Centre, UDC,
National Helpline 333, National Emergency Service 999, My Constituency, sanitation data
governance, online newspapers and TV Channels

Source: National Expert. Digital Transformation in Asian Economies, APO; 2024.

Methodology

The study is based on a horizon-scanning and literature review of official documents and an array
of literature on digitization, including research papers, journals, published articles, newspapers,
thesis papers, books, and websites. This comprehensive approach enabled the identification of
emerging trends and megatrends in DX. Scenario analysis was employed to neutralize factors and
determine megatrends and new trends in DX. Workshops, assessment of innovation, evaluation of
technologies, productivity analysis, and sustainability considerations were integral to this process.
The aim was to identify the scope, mobilization, transparency, conduct gap analysis, and make
policy recommendations across various sectors, including industry, agriculture, public and service,
and the services sectors in Bangladesh.
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Literature Review

Sector 1: Digital Transformation in Industry

A study by Rana et al. in 2022 investigated the impact of digitalization on the economic growth of
Bangladesh, revealing that the country’s digitalization indicators have been more effective on the
economic growth front. Traditional business methods are losing ground, and more goods and
services are being made available to consumers through various digital channels to make their lives
easier. Automation has notably improved efficiency in manufacturing, inventory management, and
sales management. This has also led to a rise in digital technology players focused on addressing
end-users and industries’ digitalization needs [7].

In 2021, The Dhaka Tribune published an article, “Digital Bangladesh to Innovative Bangladesh:
The road to 2041,” focusing on future forecasting and digitalization in Bangladesh. It highlights
that while the Bangladesh Awami League, in its 2008 election manifesto, promised Digital
Bangladesh by 2021, the Bangladesh Vision 2041 goes way beyond the technological aspects. It
commits to embracing the massive changes triggered by 4IR that are already catalyzing the merger
of the physical and digital world with the biological world, with human capital being the most
significant asset [3].

In partnership with the Digital Pathways at Oxford, the BRAC Institute of Governance and
Development (BIGD) published a report, “Strategy Primer: For the Future of Digital in Bangladesh,”
in 2021. The report examined the overall impact of new technologies and how well they are
adopted. The report indicates that there are 500,000 regular freelancers and 2,500 agencies who are
serving on different platforms. Similarly, nearly one million freelancers in India dominate the
global technology and software development market and contribute USD400 billion to the national
GDP. In comparison, Bangladesh is the top supplier of sales and marketing support service
freelancers, which generates only USD100 million annually. The country’s STEM enrolment rate
for higher education stands at 21%, which is 40% in India and 28% in Sri Lanka [13].

A study, Digital Bangladesh, a transformation for sustainable development, conducted by Hossain
et al. in 2021, focuses on Bangladesh’s strategies and acts toward rapid digitalization. The digital
Bangladesh philosophy implies a widespread use of computers. It envisages using modern
technologies to fulfill the promises to drive the economy, education, ecosystem, health care, job
placement, and poverty alleviation. For DX, human capital is the most significant component by
whom digitalization will be formed and conducted effectively. To develop a pool of essential
human capital, Bangladesh focuses on science, technology, and research-based technical and
modern education through modernizing education curricula, attracting and involving quality staff,
developing infrastructure and environment, allocating budget, etc. Basic computer training is free
and compulsory for all [11].

Ali conducted a study on ‘Digitization of the emerging economy: an exploratory and explanatory
case study’ in 2020, focusing on the digitization of Bangladesh’s economy. The study says that the
benefits of transforming society into a digital economy may outweigh the negative impacts, turn
threats into opportunities, reduce demand for labor and disguised unemployment, and narrow
down the scope of creating new employment opportunities in the country. Referring to the large
population of youths in Bangladesh, only 16% of the Bangladesh population was undertaking
technical and vocational education and training and skill development programs under the
government and still waiting to receive dividend benefits. Preparedness for ICT skills is more
practically needed to be implemented [15].

24 | DIGITAL TRANSFORMATION IN ASIAN ECONOMIES: ENHANCING PRODUCTIVITY, SOCIOECONOMIC IMPACTS, AND POLICY INSIGHTS



BANGLADESH

Sector 2: Agriculture

Feed the Future published a report, Digital Insights on Agriculture in Bangladesh, in 2022. The
study says that among all mobile phone users of the target populations, three out of five (60%) own
at least one smartphone, but more than half of smallholder farmers rely on basic phones daily. The
average person in the agriculture sector spends 39 minutes daily talking on their phone, primarily
to friends and family but also substantially for business. Those with Internet access spent an
average of 100 minutes each day connecting with family overseas and enjoying online entertainment
through YouTube, Facebook, and, IMO, dominant apps. Interestingly, very few users are aware of
the apps for agriculture, and less than one in ten have ever used them. Almost eight out of ten
(79%) input sellers, service providers, and wholesale buyers use smartphones compared to just less
than half of the farmers (48%) in the survey [18].

BIGD, in partnership with the Digital Pathways at Oxford (2021), published a report on Digital
Readiness Assessment: The Future of Digital in Bangladesh. The report discusses the current status
of digital readiness and explores some critical opportunities for the country to shape its digital
future in Bangladesh. Studies show that a vast portion of the population of Bangladesh is still
unaware of the use of phones, the Internet, and digital services. Digital literacy across the population
is not satisfactory at all. 30% of the population cannot make and receive phone calls on a mobile
phone, 51% cannot send and receive text messages, 37% do not know how to use the phone menu
correctly, and 84% cannot use the Internet [12].

Sector 3: Public Sector

The Business Standard published an article, How digitization efforts on Time, Cost and Visit
(TCV) make people’s life easier, in 2023, which focused on how TCV, a digitalization measurement
tool, minimizes the time, cost, and visit as well as simplifying public services. TCV measurement
is a unique evaluation tool that assesses the service delivery process by measuring impacts from
the citizens’ point of view. This tool helps government agencies design more citizen-focused
services through innovation and digitation. It is an effective tool for SPS, enhancing service
recipients’ satisfaction and reducing miseries. The tool was used to calculate TCV for 1,955 digital
services belonging to 318 agencies and 39 ministries until December 2022. This indicates that the
government’s digitization efforts have saved service recipients 73% time, 68% cost, and 85% visits
compared to the pre-digitization state [5].

In 2023, The Daily Messenger published an article, Digitization saves USD21.92 Billion for public
service recipients, focusing on the results of digitalization in Bangladesh. The report highlights
that the government’s digitalization efforts have resulted in savings of 16.83 billion days, USD21.92
billion in costs, and 12.7 billion in visits savings for service recipients in 2022, along with ensuring
transparency and accountability in public service delivery [6].

Similarly, in 2023, The Dhaka Tribune published an article, Going digital has been a godsend, that
describes how digitalization has been adopted successfully in Bangladesh. One of the main benefits
of digitization is the convenience it offers citizens. People no longer have to spend time waiting in
long queues or making multiple visits to government offices to obtain public services. Digitization
has also reduced the cost of accessing public services. Previously, people had to spend money on
transportation, photocopying documents, and other expenses related to obtaining public services [4].

Another article in The Dhaka Tribune, E-government is the present and the future, published in
2022, focuses on the ideas, current status, and future digitalization trends in Bangladesh. The
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concept of building a Digital Bangladesh was designed to achieve this by 2021. Bangladesh would
create an economy that could call itself a digital nation, where digital tools were now primarily
responsible for driving the country forward. Bangladesh has ranked 111th in the overall UN
e-Government Development Index (EGDI) 2022 with a value of 0.5630; in 2020, it was 119th, and
eight years ago, in 2014, it was 148th [2].

The Energy Bangla (2021) published an article, Digital Revolution in Bangladesh, focusing on the
digital trends in different sectors in Bangladesh. The core commitment of Digital Bangladesh is to
use digital tools to alleviate poverty and reduce corruption. The main goal of Digital Bangladesh is
to digitalize government services. Notable digital services include e-commerce, e-banking,
e-education, e-book, e-voting, e-health services, e-filing, e-mutation, e-paper, etc. Besides, digital
passports, digital national voter IDs, digital land surveys, digital land development tax, mobile
banking, online shopping, online admission, online registration, online income tax returns, online
public exam results, transportation tickets telemedicine, are no longer a dream; these services have
already been rolled out. Bangladesh has also established its first high-tech park spread across 202
acres at Kaliakair in Gazipur to strengthen the IT sector [14].

A report, The development trends and features of online news websites in Bangladesh, by Khan et
al. in 2021, covers the digital media trends in Bangladesh. The Internet emerged in Bangladesh
relatively late, in 1996, and it has gradually grown in the past few years. In the late 1990s and the
beginning of 2000, all the leading newspapers created web versions for Internet users, and most
national daily newspapers were already available electronically [10].

Gap Analysis

Sector 1: Digital Transformation in Industry

Lack of digital literacy among citizens, production delays, inventory inefficiencies, quality control,
lack of technology knowledge, skills in operating digital tools and advanced machinery, and lack
of real-time tracking are significant gaps in Bangladesh’s industrial sector. Adopting technology in
the readymade garment (RMG) and other industrial sectors is still slow in Bangladesh. The number

EXPORT OF LEATHER AND LEATHER PRODUCTS IN BANGLADESH FROM 2016-22 (IN USD BILLION).
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of female workers in the RMG sector has declined by 10.68% in four years due to a lack of skills
[12]. A recent study indicates that as many as 60% of the jobs in the RMG sector will become
automated by 2041, which, in effect, will make nearly two out of every five employees jobless in
the industry [45]. Adopting cloud-based collaboration tools, investing in R&D automation, and
implementing data integrity measures across sectors in Bangladesh are still challenging. Over the
past few years, the export earnings of Bangladesh’s leather industry have been declining.

Figure 3 shows that Bangladesh’s exports of leather and leather products declined between 2016—19
but increased from 2020 to 2022. The country’s raw leather preservation and processing systems are
outdated, insufficient, and slow. The sector also lacks adequate skilled workforce, the use of digital
technology, and design innovation, which is a big challenge and leads to declining trends in the sector.

Similarly, the jute sector in Bangladesh is facing massive challenges. These include an increase in
production costs, a decline in export prices, a decrease in production efficiency due to obsolete machines,
corruption, absenteeism, issues with labor unions, and the accumulation of substantial operational losses
due to mismanagement. In July 2020, the GoB shut down all 25 state-owned jute mills due to huge year-
on-year recurring losses [20]. The challenges of the paper, fertilizer, cement, sugar, and Light Engineering
Sector (LES) include high resource consumption, production inefficiencies, environmental concerns,
energy wastage, dependency on imported raw materials, logistical inefficiencies, inconsistent product
quality, supply chain disruptions, and inefficient production processes.

Sector 2: Agriculture

In Bangladesh, 80% of farmers typically seek information on pest management and disease
prevention [1]. However, due to a lack of knowledge and information, they continue cultivation
based on their understanding without considering soil and weather forecasts. They lack 4IR tech-
based solutions and cannot access smart solutions like advanced automated farming technologies,
techniques, and devices. The inadequate presence of service delivery options, absence of agro-
processing industries, poor business enabling environment, poor distance and digital connectivity,
and fragile market structure dominated by cartels of intermediaries are hindering growth in the
agricultural sector in the marginalized area of Bangladesh. Statistics show that 80% of farmers in
Bangladesh lack knowledge of various agriculture-related digital innovations and challenges [1].

Sector 3: Public Sector

Bangladesh faces challenges leveraging technology, particularly electro-mechanical devices, IoT,
and renewable energy. The main gap of DX in the public sector in Bangladesh is the lack of
necessary digital infrastructure, lack of a comprehensive e-government strategy, low digital
literacy, paper-based government service delivery leading to inefficiencies and delays, limited
e-government services, limited access to digital services, poor data sharing among government
departments, shortage of skilled professionals, limited public awareness campaign, data security
and cybersecurity concerns, and the lack of service integration.

Rural areas of Bangladesh still need Internet access, the mobile network needs to be better, and
there is limited access to financial services. There are also vast challenges of logistics, payment
gateway issues, cyber security concerns, lack of awareness, and limited access to telehealth in rural
regions. Also, the adoption of telemedicine still needs to be higher in Bangladesh. The country
needs more digital literacy and skills, has no integration of digital literacy and technology-related
subjects into the school curriculum, needs access to digital devices in remote areas, etc., are the
main gaps for DX in the service sector in Bangladesh.
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Bangladesh has about one million freelancers, most of whom do data entry and graphics design
[13]. Due to the rapid pace of technological innovation, coding languages such as Python, R, SAS,
statistical programming, SQL, ML, computer vision, 3D modeling and animation, robotic science,
Al, etc. are in high demand. Bangladeshi freelancers have a vast knowledge and skill gap in this
mega portion.

Priority Sector: Scope of Digital Transformation

Sector 1: Digital Transformation in Industry

The primary industries of Bangladesh are cotton, textiles, garments, pharmaceuticals, leather and
leather goods, jute, tea processing, paper newsprint, cement, chemical fertilizers, sugar, and light
engineering. These sectors significantly contribute to the country’s GDP. The National Industrial
Policy 2022, announced by the GoB, aims to enrich Bangladesh economically, increase sector-wise
productivity, and achieve excellence in quality by enabling the adoption of 4IR and labor-intensive
industrialization using domestic raw materials and resources.

Bangladesh’s RMG industry is one of the largest in the world, contributing more than 83% of the
country’s export revenue. With more than four million employees, it is the most significant
contributor to Bangladesh’s GDP. The pharmaceutical industry meets 98% of the country’s total
demand and exports medicines to several countries [46]. According to a report by the Directorate
General of Drug Administration, the total market value of this industry is about three billion,
contributing 1.83% of Bangladesh’s GDP [21]. Bangladesh’s leather industry is the second-largest
source of foreign exchange after RMG. There are currently 200 tanneries and 3,500 MSMEs in
Bangladesh [19]. Jute is known as the Golden Fiber and is one of the major cash crops of Bangladesh
and the second-largest producer after India. About four million farmers in Bangladesh cultivate jute
across over 8 lakh hectares. The jute sector contributes 0.26% to the GDP of Bangladesh [20].

TRENDS OF JUTE EXPORT EARNINGS FROM 2010-21 (IN USD BILLION).
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Figure 4 shows that jute export trends have been almost steady over the last decade, though
decreasing trends in 2019-2020 indicate an impact of COVID-19 on the sector.

Tea is Bangladesh’s second largest cash crop after jute, contributing about 1% to Bangladesh’s
GDP. According to the Bangladesh Tea Board, there are 167 commercial tea estates and tea gardens
in Bangladesh on 279,508 acres of land, where an average of 6 crores 74 lakh kg of tea is produced
annually in Bangladesh, employing about 1.5 lakh workers. In addition, 3% of global tea is
produced in Bangladesh. In 2021, the market size of the tea industry in Bangladesh was about BDT
3500 crore [22].

EXPORT VALUE OF TEA IN BANGLADESH FROM 2012-21 (IN BDT MILLION).
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Figure 5 illustrates that the value of tea exported from Bangladesh has increased in the last decade,
between 2012-21.

After RMG and the leather industry, the paper industry plays a vital role in Bangladesh’s national
economy. According to the Export Promotion Bureau, the country exported paper products worth
USD920,488 in 2016—2017. Around 70 private paper mills operate in the country, of which 105 are
registered with the government. According to data from the Bangladesh Paper Mills Association,
the country’s paper market size is around BDT50 billion, registering an annualized growth of over
5% recently in 2021 [23]. Among the other sectors, according to the Bangladesh Cement
Manufacturers Association, there are nearly 76 registered cement manufacturing companies in the
country. This sector is in great demand in Bangladesh for increasing urbanization and real estate.

According to the Ministry of Agriculture, Bangladesh has a yearly demand of approximately
five million tons of fertilizer, including 2.7 million tons of urea. In FY 16, the demand for urea
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was 2.8 million tons, while Bangladesh produced just 0.213 million tons. Similarly, the demand
for urea was 2.7 million tons in FY15, while the domestic production was a meager 0.878
million tons [24].

The country has 15 sugar mills, one molasses-based distillery plant, and one engineering unit, the
total area of which is 19,095 acres of land owned and managed by Bangladesh Sugar and Food
Industries Corporation under the administrative Control of the Ministry of Industries. Still, most of
the mills are not functioning. The current sugar production in Bangladesh is only about 5% of total
demand. About 20% of the demand is fulfilled by jaggery production, mainly from sugarcane, and the
remaining 75% of the total requirement is fulfilled by importation. The leading causes of the industry’s
lower sugar production include less sugarcane supply in the factories and poor sugar recovery [25].

Statistics show that there are 40,000 Light Engineering Enterprises operate in Bangladesh, and
about one million people are employed in the sector. Annual turnover is USD1.6 billion, of which
import of substitute products is worth around USD200 million. Another publication suggests that
investment in LES is about USD14.8 billion, and export growth is approximately 30%. The
government is providing a 10% cash incentive on the export of Light Engineering Products (LEPs).
According to a talk held at the Dhaka Chamber of Commerce and Industry, the export income from
the sector was USD510 million between 2011-16 and is expected to reach USD?9 billion by 2021.
It is predicted to attain USD15 billion by 2041. The world market is about USD7 trillion. This
indicates an excellent opportunity to export LEPs [26].

The revolutionary new technology, automation, and 4IR significantly impact this industrial sector.
As a result, this sector can benefit from digital tools for inventory management, supply chain
optimization, production planning, use of data analytics, demand forecasting, utilizing blockchain
for supply chain transparency, adopting loT-based digital devices, adopting CAD software and 3D
modeling tools to create and visualize designs before production, and digitalization in detecting
defects [27].

Sector 2: Agriculture

Agriculture contributes approximately 14% of the country’s GDP, employs about 40% of its
workforce, and about 60% of its population depends on agriculture for their livelihood [1,18]. The
total market size of the agriculture sector is 47.5 million dollars in 2021 [1]. Despite the constant
development, the agriculture sector is still performing well below its potential. Bottlenecks like
low production, post-harvest loss, low innovation of agricultural devices, inadequate supply of
farm inputs like fertilizers and seeds, discriminatory prices, lack of real-time data-driven
responsiveness information, lagging technology adoption, etc., prevent the agriculture sector from
emerging to the peak.

Moreover, climate disasters are a major issue, and Bangladesh has suffered economic losses worth
USD3.72 billion. Bangladesh’s agricultural sector’s adoption of technological innovation is poor
compared to other developing nations. The lack of e-literacy in farmers’ use of mobile-based apps
is a bottleneck to developing informed and smart farmers. As a result, these challenges are
accelerating major issues like food insecurity in Bangladesh.

The agriculture sector of Bangladesh is comprised mainly of marginal producers who work on their

initiative on small plots of land. On top of that, people involved in agriculture are less educated and
can’t understand modern data-driven agriculture, mechanization, and precision agriculture. With
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the imminent impact of the 4IR, the agriculture sector must embrace policies for access to digital
finance, digital market, and automated advanced technological innovation culture.

Sector 3: Public Sector

The scope of DX in the public sector in Bangladesh is vast. It holds the potential to significantly
improve government services, enhance transparency, reduce bureaucracy, promote efficiency in
e-procurement, data management, e-government services, digital identity, cybersecurity,
e-healthcare, digital payment and financial inclusion, digitalization of public records, e-tech,
automation, digital health and telemedicine, data protection and many other things with opportunities
for growth, innovation, and improved service delivery in financial services, e-commerce, healthcare,
education, government services, transport, infrastructure, digital literacy, cyber security etc.
Effective collaboration between government agencies, private sectors, and civil society organizations
is essential to drive successful DX initiatives. Addressing the challenges and ensuring inclusive
digitalization will be crucial for realizing the full potential of this transformation.

Mobilizing Scenarios

Sector 1: Digital Transformation in Industry

TABLE 2
DIGITALIZATION INITIATIVES AND PROGRAMS IN THE INDUSTRIAL SECTOR IN BANGLADESH.

SI. No. Initiatives and S
programs

A2i's Future of Work Lab addresses the changing nature of work, the

workforce, and the workplace. It explores the potential of a data-driven
Future of Work . . . . .
1 Lab [1] adaptive system for skills and employment in Bangladesh aligned with 4IR
a
requirements. To adapt to this global trend, the GoB has initiated an

adaptive national system for jobs and skills through Future of Work.

Bangladesh'’s Cottage, Micro, Small and Medium Enterprises (CMSME) aims
2 CMSME [1] to bring in a higher percentage of the sector under digitization for
inclusive innovation.

Blockchai Adoption of blockchain technology for process control, implementation
ockchain
3 of quality control protocols, compliance, and optimization of distribution
Technology [1] . .
routes using digital tools.

Farmers’

cooperatives to Collaborate with tea farmers’ cooperatives to introduce digital tools for
introduce digital ~ data collection, enabling accurate demand forecasting.

tools [1]

. It includes organizing seminars and conferences to educate cement
Seminars and . o
5 industry stakeholders about the benefits of digitalization and energy-
conferences [1] . .
efficient technologies.

Financial
. . Government bodies are now considering providing financial incentives to
incentives to . - L . . .

6 . . chemical fertilizer companies investing in digital technologies for efficient
chemical fertilizer

. production.
companies [1]
Organize Encourage engineering industry associations to organize technology fairs
7 technology fairs and exhibitions to showcase digital solutions and automation

and exhibitions [1]  technologies.

Source: Aspire to Innovate. Prime Minister’s Office, Government of Bangladesh [1].
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CASE STUDY: FUTURE OF WORK LAB.

A2i's Future of Work Lab aims to address the changing nature of work, workforce, and workplace
by exploring the potential of a data-driven adaptive system for skills and employment in Bangla-
desh. Over 50 4IR skills projects were launched in 2019. In 2021, the Cabinet Division and A2i
facilitated the scaling up of 86 4IR skills projects undertaken by various government organiza-
tions. Curricula based on 4IR for 30 occupations have already been developed. Skills development
programs have commenced for several 4IR occupations, such as smart electrical and electronics
systems, blockchain technology, Maritime Autonomous Surface Ship (MASS) Operation, Aug-
mented Reality and Virtual Reality (AR/VR), and 3D printing.

Source: Aspire to Innovate. Prime Minister’s Office. Government of Bangladesh [1].

Sector 2: Agriculture

TABLE 3

DIGITALIZATION INITIATIVES AND PROGRAMS IN THE AGRICULTURAL SECTOR IN BANGLADESH.

SI. No. Initiatives and Programs

Summary

The GoB instructed the industry to incorporate 4IR technologies to

32 | DIGITAL TRANSFORMATION IN ASIAN ECONOMIES: ENHANCING PRODUCTIVITY, SOCIOECONOMIC IMPACTS, AND POLICY INSIGHTS

Experiment with 4IR
Technologies for Smart
Agriculture [1]

loT-based Smart Meter
for Irrigation pumps [1]
loT-based Decision-
Making for Irrigation and
Fertilizer Management [1]
Farmer-Friendly Smart
Agriculture Data
Ecosystem [1]
Integrated service
delivery and data-
driven decision-making
platforms to enhance
Agri Production [1]

establish a developed country by 2041. 4IR potentially brings a new
set of actors: software companies, hardware companies for loT
devices and drones, data companies such as telcos, satellite
companies, and others.

A potential solution for farmers is reducing operational costs and
increasing crop production.

The solution proposes to monitor the soil condition of farming land,
enabling farmers to learn about the need for irrigation or fertilizer
usage in their fields and show recommendations accordingly.

It incorporates big data and non-traditional data generated from
different frontier technologies such as satellites, loT, and weather
stations and facilitates new innovative services.

Updates knowledge and techniques dissemination on crop
productions and advanced harvesting methods.

(Continued on next page)
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SI. No.

10

11

12

13

14

15

16

17

18

Initiatives and Programs

Digital Agriculture
Supply-chain and
Standardization [1]
Digital Agriculture
Supply-chain and
Standardization [1]
Vacuum Frying
Machine [1]

Smart Agriculture Tech
Lab to accelerate farm

mechanization [1]

loT-based Smart Fish
Farm [1]

Automation of the
Dairy Industry in
Bangladesh [1]
e-Traceability for
Agriculture
management [1]
e-Traceability of
ruminants for smart
livestock management [1]

Innovation Fund [1]

Village Super Market

Krishoker Janala [1]

Crop Production [28]
DAE Office Directory [28]

DigiCow [28]

Summary

A2i will develop a platform called ‘Food for Nation’ which can be
used by everyone involved in the agricultural value chain.

A2i aims to develop a platform, Food for Nation, which everyone in
the agricultural value chain can use.

Smart vacuum frying technology addresses post-harvest
challenges, minimizing nutrition loss and food wastage.

A2i proposes to address the challenges of the 4IR in Bangladesh by
establishing cutting-edge automated farming technologies and 4IR
devices and transformation.

This includes automating fish feed application systems, water
distribution and exchange systems, Aeration systems, water quality
systems, and environmental parameter monitoring systems.

The solution proposes using loT-enabled devices to track and
monitor livestock health, known as livestock monitoring or
precision livestock farming.

E-traceability employing 4IR technology would offer simple access
to resources and transform the agriculture sector by tracking the
products’ movement, location, and history.

E-traceability employing 4IR technology would offer simple access
to resources and transform the livestock sector by tracking
movement, location, vaccination, antibiotic history, etc.

The proposed solution aims to enable the nation to innovate faster,
solve local problems, and develop people skills by supporting
research and innovation through value addition and ensuring a
conducive policy environment.

It is a business hub for farmers, traders, and national and
international buyers. It has focused on digital processing, storage
for quality control of agri—-products, and waste management in the
supply chain system. Solidaridad Network Asia established two
Village Super Markets in the Khulna region in 2019 as a model of a
modern commodity supply chain system.

Krisoker Janala, an app for disseminating agricultural information,
started in January 2019. The user can easily identify any crop
problem by looking at an image, and the solution to the problem is
visible by clicking on the identified image. To date, the app has
been downloaded by 150k users.

The crop production app is designed to serve as a storehouse of all
agricultural production data for a year.

Farmers can communicate with the officers easily in a personalized way.

The platform operates to provide all the crucial health and
reproduction data of an individual cow on a farm.

(Continued on next page)
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(Continued from the previous page)

SI. No. Initiatives and Programs Summary

. The weather forecasting app displays relevant information about a
Weather Forecasting . ) .
19 region on a micro-scale, allowing users to deduce changes and plan
App [28] . .
crop plantations and harvests accordingly.

One can get information about crop growth, plantation, nurturing,

20 Fosholi App (28] fertilizer use, and harvesting.

These Bangladeshi Agricultural apps significantly impact farming in

21 Bottom Line [28
ine [28] the country, alleviating harvesting and reducing crop damage.

Source: National Expert. Digital Transformation in Asian Economies, APO; 2024.

CASE STUDY: KRISHOKER JANALA

An Al-based platform for suggesting crop-disease and solutions, Krishoker Janala, was conceived
in 2014 by Abdul Malek, an Upazila Agricultural Officer. Until now, the app has been download-
ed by 150,000 users. Its effective use as an innovative tool for disseminating agricultural infor-
mation started in January 2019. It enables user to easily identify crop problems by viewing
image and access solutions by clicking on the identified image. The app has been used by
extension officers to reduce time, costs, and the need for frequent visits by the farmer, thereby
enhancing service quality [1].

Sector 3: Public Sector

Bangladesh ICT Market Analysis

The Bangladesh ICT Market is expected to grow at a Compound Annual Growth Rate (CAGR) of
1.83% over the next five years, with the country’s growing emphasis on digital technology, cloud
technology, cyber security, Al, robotics, healthcare, and IT driving market growth [29].

Access to ICT at the Household Level in Bangladesh

ACCESS TO ICT AT THE HOUSEHOLD LEVEL IN BANGLADESH (IN 2022).

Electricity connection 98.90%

Internet 38.10%

Computer
Smartphone
Mobile phone 97.40%

Land phone

Television 62.00%

Radio

0% 20% 40% 60% 80% 100% 120%

Source: Survey on ICT Use and Access by Individuals and Households 2022. Bangladesh Bureau of Statistics (BBS),. Ministry of
Planning. GoB [8].
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Figure 6 shows that Internet access among households in Bangladesh is only 38.10%, computers
8.70%, and smartphones 52.20%. These are critical for digitalization and indicate a considerable
gap towards achieving the Digital Bangladesh dream.

Internet and Social Media Users in Bangladesh

FIGURE 7

INTERNET AND SOCIAL MEDIA USERS IN 2022 IN BANGLADESH (IN %).

35%

31.50%
30% 29.65%
()

26.80%
25%
20.60%
20%
15% 12.80%
10%
5% 2.80% 2.70%
0.50%
Internet Social Facebook Facebook YouTube  Linkedin Instagram  Twitter

media Messenger

Source: Simon Kemp. Digital 2022: Bangladesh. Datareportal, 15 February 2022 [30].

Figure 7 illustrates that only 31.50% of individuals in Bangladesh use the Internet, with 28.65%
actively engaged in social media platforms, primarily Facebook. However, other significant
platforms such as LinkedIn, Instagram, and Twitter have relatively smaller user bases. This analysis
highlights Bangladesh’s lag in embracing digital devices and networks, revealing a substantial gap
in DX efforts.

TABLE 4

DIGITALIZATION INITIATIVES AND PROGRAMS IN PUBLIC SECTOR IN BANGLADESH.

SI. No. Initiatives and programs Summary

GoB is designing DSDL to simplify services. To accelerate the
digitalization of government services, GoB will prepare budgets and

1 DSDL [1] . . . . . -~ -
implementation plans involving service recipients (citizens) and
service providers (concerned ministries).

5 iLab [1] GoB has designed an iLab to incubate and scale up social

iLa
innovations, electromechanical devices, 10T, and renewable energy.
A2i's DIL encompasses various key areas, including assistive

3 DIL[1] technology, accessible information, inclusive banking, disability and
digital inclusion training, and inclusive education.

This one-stop data platform offers a broad spectrum of unique

4 NISE [1]

services for matching supply and demand.

(Continued on next page)
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(Continued from the previous page)

SI. No.

10

1

12

13

14

15

16

17

18

19
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Initiatives and programs

Digital Financial
Inclusion [1]

Rural Branchless
Banking [31]

e-GP [47]

Daraz [32]

Smart Health Accelera-
tor [1]

Health Data Architec-
ture [1]

Health Financing [1]
Health System

Strengthening [1]

Maternal and Child
Health [1]

Health Education [1]

HER [1]

Primary Healthcare [1]

Health Data Analytic

Tools [1]

Shukhi Jibon DHIS2
Data Platform

NCD [1]

Summary

The DFS Lab of a2i brings together key ministries, regulators, financial
service providers, academia, and international experts to spread GOB's
efforts to digitize Government-to-Person payments, including social
safety net programs and Person-to-Government payments.

It is a branchless banking system for the unbanked across the
country, and the total number of branches is 10,685.

GOB'’s online procurement portal provides equal access to Bidders
and tenderers and ensures efficiency, transparency, and
accountability in Bangladesh’s public procurement process.

It is a prominent online shopping marketplace in South Asia with an
active presence in Bangladesh. It has 30,000 sellers, 500 brands, and
more than 2.5 million products and serves more than 5 million
customers across the region.

It is an inclusive and effective healthcare ecosystem that provides
digital health services for the poor.

Serves as an information hub, integrating and organizing health

data across various sources.

It focuses on ensuring equitable access to healthcare. It also aims to
enhance financial stability, improve affordability, and promote
high-quality healthcare services.

Focuses on enhancing infrastructure, facilities, staff, and services to
improve system efficiency and service delivery.

It focuses on the well-being of mothers and children, encompassing
antenatal, postnatal, and pediatric care.

It promotes health literacy through targeted educational programs,
interactive tools, and engaging resources.

It offers digitalized patient records that revolutionize healthcare
management.

Primary healthcare services focus on delivering community-based,
easily accessible healthcare services to citizens, particularly those in
rural and hard-to-reach areas.

These analytics tools have been developed to help healthcare
professionals and policymakers make informed decisions.

This is an initiative of Pathfinder International through the USAID-
funded Shukhi Jibon Project. Family Planning (FP) and SRH data are
available on this platform and helpful for evidence-based decision-
making in Bangladesh’s health and FP sector.

It aims to reduce the burden of NCDs, improve patient outcomes,
and promote a healthier society through evidence-based
interventions, innovative technologies, and holistic approaches.

(Continued on next page)
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(Continued from the previous page)

SI. No.

20

Initiatives and programs

Health Challenge
Fund [1]

Summary

E-Learning Platform for Health empowers professionals with online
learning resources, while the Doctors Pool App optimizes
healthcare staffing.

21

22

23

24

25

26

27

28

29

30

31

E-Learning App

National Covid-19
Dashboard [1]

High-Risk Location
Identification and
Mapping [1]

Future of Education [1]

BEA [1]

MuktoPaath [1]

MMC [1]

Shangshad TV [1]

Teacher’s Portal [1]

National Portal [1]

MyCourt [1]

Itis an initiative of Cordaid International, funded by the EU SONGO
project. Through this app, adolescents can easily access sexual and
reproductive health-related learning material. The organization also
tried to develop an app (BizSmart) for small business holders
(Nutrition Sales Agents, Farm Business Advisors, and related
entrepreneurs) through the SONGO project.

A2i has created a dashboard for the COVID-19 reporting system for
the field administration.

Using the map’s zone-specific information, the government can
expand area-based assistance.

A digital education ecosystem that follows a multimodal approach,
a combination of multiple high-tech, low-tech, and non-tech
learning modalities.

It is a national public-private collaboration platform. Teenagers can
share, upload, and learn from creative multimedia content and
important life lessons that can help develop their talent and social
and personal skills. Over three million students are connected on
this platform and accessing over 35,800 available content.

It was launched in 2016 to bring skill-based professional and
academic courses at affordable costs to every citizen's doorstep. The
platform has over 208 online and offline courses for teachers,
students, professionals, lawyers, doctors, migrant workers, and the
poor and underserved.

The MMC initiative, launched in 2012, was amongst the first
milestones towards a digital Bangladesh. Currently, more than
45,000 schools are using MMC.

Only about 35% of secondary school students and less than 20% of
primary school students have Internet access. The Parliament TV
broadcasts thousands of lessons in 19 classes daily, from morning to
early evening, for primary, secondary, madrassa, and vocational
education.

It is a capacity development hub for teachers, with over 590,000
teachers registered on it to date.

The portal is designed to facilitate access to e-services and websites.
Over 150,000 citizens access the portal each day.

It is a virtual court specially established to cope with the COVID-19
pandemic situation in Bangladesh in 2020.

(Continued on next page)
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(Continued from the previous page)

SI. No. Initiatives and programs Summary

= Nothi [1] It is a digital process that speeds up citizens’ applications for services
e-Nothi
by electronically moving files across different administrative layers.

A tool for reducing citizens’ hassle through eliminating unnecessary

33 SPS [1] - S
steps within and between ministries.
. Socioeconomic It supports government agile decision-making through the
Dashboard [1] availability of real-time sectorial data.

The app is a single and central platform for multiple solutions that
allow users to complete service applications, check the status of
35 MyGov [1] ) ] o .
service delivery, and make necessary payments for digital services
from all ministries.
This unique assisted rural eCommerce model integrates the
36 ekShop [33] countrywide physical network with the Digital Centers. It bypasses

multiple layers of traditional and high-cost intermediaries.
37 eKPay [34] It is a one-stop bill payment solution.

Itis the first and most popular mobile financial service platform for
38 bKash [35] sending money, cash out, mobile recharges, bill payments, savings,
etc. It was set up in 2011 following the Digital Bangladesh initiative.
It is the popular mobile financial service platform after bKash for
39 Nagad [36] sending money, cash out, mobile recharge, bill payment, savings,
etc., in Bangladesh.
Rocket is the first banking process without a bank branch or
40 Rocket [37] Dutch-Bangla Bank Limited, providing financial services to
unbanked communities efficiently and at an affordable cost.
Itis a ride-sharing digital platform launched in Bangladesh in 2016.
41 Uber [38] It quickly became popular in the country because it offers
convenient, affordable, and safe ways to share rides.
Itis a ride-sharing platform launched in March 2015 in Bangladesh
42 Pathao [39] and quickly became popular in the country due to the choice of
offering convenient, affordable, and safe ways.
Shohoz is a pioneer in Bangladesh'’s travel industry and, since 2014,
43 Shohoz [40]
has become the largest online ticket destination in the country.
” Online Patient Appoint- A digital platform that allows individuals to schedule and manage
ment System [1] their medical appointments online.
. It works as a consultant and encompasses data on 10 inclusive
45 My Constituency [1] . . . .
themes, including education, poverty, and health, launched in 2020.
This is a unique and timely evidence-based decision-making
e Sanitation Data Gover-  platform for WASH. It will be built through a National Sanitation
nance [41] Dashboard that will show the country’s clear picture of WASH at a
glance.
. Online news portals, TV channels, and magazines serving citizens’
Online Newspapers and
47 news and information through digital platforms started mainly after

TV Channels [42] .
the 1990s in Bangladesh.

Source: National Expert. Digital Transformation in Asian Economies, APO; 2024.
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CASE STUDY: ELECTRONIC-GOVERNMENT PROCUREMENT

e-GP, short for Electronic-Government Procurement, is an online procurement portal of the
Bangladesh government. Developed, owned, and operated by the Central Procurement Technical
Unit (CPTU) within the Implementation, Monitoring & Evaluation (IME) Division of the Ministry of
Planning, this comprehensive solution was introduced under the Public Procurement Reform
Program with support from the World Bank. It is gradually being adopted by all government
organizations. This online platform ensures equal access to the bidders/tenderers and promotes
efficiency, transparency, and accountability in the public procurement process in Bangladesh.
Initially implemented on a pilot basis, it applies to a select few Procuring Entities (PEs) from four
target agencies: the Bangladesh Water Development Board (BWDB), Rural Electrification Board
(REB), Roads and Highways Department (RHD), and Local Government Engineering Department
(LGED). The system will later be rolled-out to all procuring entities in a phased manner [32].

CASE STUDY: ekSHOP

It is a unique assisted rural e-commerce model that integrates the countrywide physical
network of nearly 7,000 digital centers. Through ekShop, Digital Center Entrepreneurs assist
rural youth, artisans, refugees and farmers to reach new, urban customers directly, bypassing
multiple layers of traditional, high-cost intermediaries. This enables them to secure a fair price
for their produce by opening virtual shops to market and sell their products online. It also
helps them receive assistance from the Digital Centre Entrepreneurs for advertisement and
promotion, connect and negotiate cheaper prices with logistics partners, and receive and
make payments digitally. To provide countrywide logistic network, ekShop has already
engaged 16 local and four international e-commerce companies, enabling nearly one million
entrepreneurs to join the platform. To date, five million transactions totaling USD10 million
have been conducted on this platform [33].

Transparency: Responsible Research Innovation

Sector 1: Digital Transformation in Industry
1. Through the Future of Work Lab, over 40 industry associations, job seekers, and 32
government departments respond to current challenges and critical future trends [1].

2. Government agencies can now handle a higher volume of requests faster and more
accurately through automation processes [4].

3. Developed innovation hubs and provided funding to research institutes working on digital
applications in the industrial sectors.

4. Use blockchain to verify the authenticity and quality of products and build consumer trust.
5. Implement IoT devices to monitor compliance, process control, and product quality.
6. Develop digital catalogs showcasing industrial products with detailed specifications and

transparent pricing.
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Sector 2: Agriculture
1. Implementing loT-based smart technology reduces farm labor and water use, saves
significant money, increases crop production, prevents nutrients from degrading, and

contributes to soil health.

2. Introduce the e-traceability of livestock and agriculture management that have access to
the location, vaccination, antibiotic history; reduced operating costs; ensure the quality of
the livestock products within the supply chain; detect disease outbreak in time and allows
for quick reaction to emergencies, and reduces product wastage by at least 50%, postharvest
loss by 25-50%; enhances quality control system; implements traceability in the market
will increase agricultural export beyond 7.5%; assurance of food safety.

3. Smart food supply chain processing devices can reduce food wastage and strengthen food

supply processing.

4. Mobile apps can easily identify crop diseases, suggest the precise amount of fertilizer to
be used, and provide effective methods for pest prevention. They can also access all the
existing crop-related diseases, solutions, and suggestions and reduce TCV for farmers and

extension agents.

Sector 3: Public Sector

1. Digital Payment can reduce corruption, enhance financial transparency and reduce time.

2. E-government portals provide a single point of access to government services, information,
and data, which can enhance transparency.

3. Digital health can ensure the efficient delivery of healthcare.
4. E-tech can help students and teachers access content easily.
5. Rideshare can help users quickly hire vehicles at a competitive price.

6. The digitization of public services has contributed to the growth of Bangladesh’s digital

economy by simplifying services [4].

7.  With the widespread adoption of digital technologies, traditional forms of communication
and social interaction are being transformed by digitalization [4].

8. With information available online, people are increasingly relying on digital media for
news and information [4]. It helps reduce the TCV.

Policy Recommendations

Sector 1: Digital Transformation in Industry
1. Invest in technology, innovation, advanced machinery, digital literacy, and training for

digital tools to improve production efficiency and quality and reduce costs.
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2. Promote modernization and technological upgrades to improve production efficiency and
product quality.

3. Create strategies for integrating IoT devices and blockchain technology for process
control, implementing quality control protocols, compliance, and optimizing distribution

routes using digital tools.

4. Develop and implement digital platforms to showcase and sell industrial products, such as
leather, to consumers through e-commerce integration.

5. Invest in physical infrastructure that will promote the transfer of digitalization tools in the
industrial sector.

6. Improve physical communication network for smooth digitalization tools and

technologies operation.

7. Invest in R&D to develop innovative uses for the industrial sector beyond traditional
applications.

8. Establish technical training programs to develop a skilled workforce for the industrial
sectors focusing on modern technologies.

Sector 2: Agriculture
1. Nurture farmer-friendly smart agriculture data ecosystem.

2. Develop integrated service delivery and data-driven decision-making platforms.

3. Facilitate the setting up of digital agriculture supply chain and standardization to reduce
post-harvest loss and improve the agro-processing industry.

4. Establish smart agriculture tech lab to accelerate farm mechanization through agricultural

equipment and technology innovations.

5. Create policy framework to improve digital literacy among farmers and their ability to
adopt digital technologies.

6. Make a policy to drive the use of IoT-based technologies and precision agriculture among
end users.

7. Invest in physical infrastructure to transfer digitalization tools and promote its usage in
the agricultural sector.

8. Improve physical communication network to enable operation of smooth digitalization
tools and technologies.

9. Establish collaboration network hub between Farm-Extension-Research to ensure global

best practices.
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Sector 3: Public Sector
1. Launch a digital literacy program to educate citizens on digital technologies.

2. Establish robust data governance frameworks for evidence-based decision-making.
3. Expand the e-government services and make them more citizen-centric and user-friendly.
4. Strengthen cybersecurity measures to protect citizens’ data.

5. Investin high-speed broadband infrastructure to ensure all citizens can access the Internet,
especially in rural and underserved areas.

6. Invest in physical infrastructure that will promote the transfer of digitalization tools in the
public sector.

7. Improve the physical communication network for smooth digitalization of tools and
technologies.

8. Expanding high-speed broadband Internet coverage and mobile networks to rural and
underserved areas to ensure universal access.

9. Implement digital literacy programs in schools, colleges, and community centers to equip
people with essential digital skills.

10. Promote financial literacy programs to educate individuals about digital banking and
financial services, especially in rural areas.

11. Integrate digital literacy and technology-related subjects into the school curriculum.

12. Invest in better logistics infrastructure to support e-commerce delivery services, especially
in rural areas.

13. Launch awareness campaigns to educate the public about the benefits and availability of
telemedicine and other digital services.

Conclusion

The demand for 4IR and Smart Bangladesh 2041 has brought DX in various sectors, including
industrial, agriculture, public, and services, focusing on leveraging technology to enhance
productivity, production efficiency, and quality, reduce cost, and simplify service delivery
in Bangladesh. The 5G connectivity, digital technology, e-commerce, and digital payments,
precision agriculture using satellite and drone, digital healthcare, data ecosystem, data-
driven decision making, IoT and smart infrastructure, supply chains optimization using digital
tools, blockchain, automation, CAD and 3D designing, are the main emerging trends in DX
over the period.

Bangladesh still needs to catch up with its adaptation due to a lack of digital and financial literacy,
insufficient skills, unavailability of digital devices, poor mobile networks, and Internet connectivity,
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especially in remote areas, unfavorable infrastructure in digital pathways, and a lack of awareness.
Therefore, the country needs to make appropriate policies and strategies and implement them to
align with digital transformation, meeting the demands of 4IR and Smart Bangladesh.
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Introduction

Cambodia, situated in Southeast Asia, sprawls across the Mekong River delta and the Gulf of
Thailand. The country with a population of over 16 million people, shares borders with Thailand
in the west, Laos in the north, and Vietnam in the east. Its capital is Phnom Penh.
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The digital technology landscape in Cambodia is undergoing rapid evolution, which has been
marked by a sharp increase in Internet and mobile phone usage in recent years. As of 2022, the
country had approximately 18 million Internet users and 19.6 million mobile phone subscribers
[1]. This surge has led to the emergence of several digital startups and businesses, especially in the

e-commerce, fintech, and agriculture sectors.

However, despite these advancements, the global crisis of 2020 negatively impacted the economy
in Cambodia, resulting in a —3.1% drop in the general growth rate, as illustrated in Figure 1. This
downturn primarily stemmed from contractions in the industrial sectors, even though the agricultural
and services sectors managed to sustain growth rates during the COVID-19 pandemic [2].

To recover from the economic impact and setback of the crisis in 2020, the Royal Government of
Cambodia (RGC) recognized the pivotal role of digital technology in fostering economic growth.
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THE MACRO ECONOMIC EVALUATION OF CAMBODIA (2022-23).
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The RGC launched Phase One of its Pentagonal Strategy in early August 2023. As depicted in
Figure 2, the strategy delineates five key objectives [3].

* Building digital government and citizens: This aims to enhance government efficiency
and effectiveness using digital technologies. It also seeks to educate citizens on the
benefits of digital tools and how to use them safely and responsibly.

* Developing the digital economy, digital business, e-commerce, and digital innovation
systems: This objective focuses on fostering the digital economy by developing a robust
digital infrastructure and a supportive business environment. It also aims to encourage the
development of innovative digital businesses and services.

e Establishing and enhancing digital infrastructures: It seeks to improve the quality and
accessibility of digital infrastructure throughout Cambodia, including setting up new
networks, improving existing ones, and providing digital access to rural areas.

* Creating trustworthiness in digital systems: This goal aims to establish a secure and
trustworthy digital ecosystem. This involves formulating laws and regulations to safeguard
data privacy and security and building the capacity to enforce these regulations.

* Development of financial technology: This goal aims to foster the development of

financial technology in Cambodia, including developing digital payment systems, mobile
banking, and other financial services accessible to all Cambodians.
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The Pentagonal Strategy Phase I is designed to propel Cambodia toward its goal of becoming a
high-income country by 2050. Rooted in the principles of growth, employment, equity, efficiency,
and sustainability, it holds the promise of being a key driver of Cambodia’s economic development
in the years to come, with the RGC committed to implementing it as a paramount catalyst for the
nation’s advancement. Comprehensive and ambitious, the Pentagonal Strategy — Phase I outlines a

roadmap for DX in Cambodia. It will majorly impact the country’s economy and society if
successfully implemented.

CAMBODIA’S PENTAGONAL STRATEGY — PHASE 1.
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Source: The Royal Government of Cambodia.
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In addition to the Pentagonal Strategy — Phase I, Cambodia has instituted various national strategies,

policies, and frameworks to facilitate the assimilation and utilization of emerging technologies.

These include:

* Cambodia’s Science, Technology and Innovation Roadmap 2030

* National Research Agenda 2025

* Cambodia Digital Economy and Society Policy Framework 2021-2035

* Cambodia Digital Government Policy (CDGP) 2022-2035

»  Six technology roadmaps focusing on six priority sectors.

Notably, one of these technology roadmaps, the Digital Tech Roadmap, stands out as the core

technology supporting the implementation of other tech roadmaps. This integrated approach

underscores Cambodia’s commitment to harnessing the transformative potential of digital

technologies across various sectors to drive sustainable development and prosperity.

TABLE 1

SUMMARY OF DIGITALIZATION POLICIES IN CAMBODIA.

Policy
Framework

Cambodia’s
Science,
Technology
and
Innovation
Roadmap
2030 [4]

Summary

The roadmap identifies five key pillars:

« STl governance: This pillar focuses on strengthening the institutional framework for
STl and promoting effective stakeholder coordination.

« STl workforce: This pillar focuses on developing a skilled workforce, driving STI to
support the country’s economic and social development.

« Research and development (R&D): This pillar focuses on increasing investment in R&D
to strengthen the capacity of Cambodian research institutions.

« Innovation and technology diffusion: This pillar promotes innovation and technology
diffusion throughout the economy.

- Enabling environment: This pillar focuses on creating an enabling environment for

STl, including developing supportive policies and regulations.
The roadmap proposes specific measures to achieve these objectives.
« Establishing a National STI Council to coordinate STI policy and its implementation.

« Developing a national STI strategy.

Increasing investment in R&D to 1% of GDP by 2030.

Establishing a national innovation fund to support the development and
commercialization of new technologies.

- Developing a national STl workforce development plan.

+ Reviewing and updating STl-related policies and regulations.

(Continued on next page)
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(Continued from the previous page)

Policy

Framework Summary
It serves as a strategic blueprint, spotlighting pivotal scientific challenges for
Cambodia’s future and determining the allocation of research resources based on
priorities. The missions of Cambodia until 2030 is centered on research in priority areas,
specifically:
- Local food: 70% of Cambodia’s food consumption is produced locally.
- Reliable energy supply: 90% of energy consumption is generated locally.
» Quality education: Education meets international quality standards.

National « Electronic and mechanical spare parts: Cambodia exports 70% of its electronic and

Research mechanical spare parts.

Agenda 2025 Cloud-based services: Cambodia’s cloud-based services development is at par with

[>1 others in the ASEAN region.
- Electricity and potable water: All Cambodians have access to reliable electricity and

safe potable water.

The National Research Agenda 2025 also identifies several cross-cutting research areas,
such as gender, equity, social inclusion, DX, and disaster risk reduction.
The agenda emphasizes the importance of public-private partnerships and
international collaboration in supporting research and development. It calls for the
strengthening of research capacity and infrastructure in Cambodia.
The framework focuses on enabling Cambodia to achieve its vision: “Building a vibrant
digital economy and society by laying the foundations to promote digital adoption and
transformation in all social actors, including the state, citizens, and businesses, to
accelerate new economic growth and promote social welfare in the new normal”

Cambodia This policy framework identifies five main goals:

Digital - Developing infrastructures

Economy

and Society ~ + Building reliability and confidence in digital system

Policy - Building digital citizens

Framework Building diaital )

2021-35[6] - Building digital governmen
« Enabling digital businesses
The policy framework also considers several necessary measures to prevent, reduce,
and manage the economic and social impact of a new turning point in driving DX
initiatives.
CDGP’s vision is to establish a digital government to improve citizens’ quality of life and
build trust through better public service provision.

Ca.m.wbodla This policy has four strategic goals:

Digital

Government ° Promote the development of digital government infrastructure.

Policy - Build digital governance and create digital public services.

2022-35[7]

- Build capacity for digital technologies and innovation.

» Promote cooperation and partnerships between public and private sectors.

(Continued on next page)
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(Continued from the previous page)

Policy

Framework Summary
The roadmap aims to introduce digital technologies to enhance productivity and
efficiency and foster innovation for Cambodia’s socioeconomic development.
The roadmap identifies three goals:
- Leverage digital literacy and IT skills as a foundation for human capital development.
Digital Tech - Diversify digital infrastructure in the national innovation system for priority sectors.

Roadmap [8] -+ Build a vibrant ecosystem through connectivity within digital and physical spaces.

As part of the roadmap, an environmental analysis assessed opportunities and threats
across social, technological, economic, environmental, and political dimensions.

The roadmap identifies strategic products, such as National Data Centers and Online
Business Platforms, and aligns them with critical technologies, such as National
Language Processing and Cloud Computing.

The EduTech Roadmap is a comprehensive plan to guide Cambodia’s efforts in
integrating technology into education. Its vision is to build the next-generation
EduTech technology-enhanced learning ecosystem with a focus on improving innovation and
Roadmap [9] entrepreneurship skills. The roadmap entails identifying products and services like
HRMS and digital learning platforms and mapping them with critical technologies like
Python and blockchain.

The Tourism Tech Roadmap of Cambodia aims to accelerate Cambodia’s status as the
Tourism Tech  top tourism destination in the region by 2030 by harnessing innovative technologies,
Roadmap sustainability, and inclusivity.

[10] The roadmap identifies products and services such as ecotourism, tourism security, and
safety services and maps them with key technologies like the loT, Al, and OBP.

The AgriTech Roadmap aims to increase the productivity of agricultural commodities
and high-value-added production/services for the global supply chain through
technology and innovation by 2030.

:ggg'::p As part of the roadmap, an environmental analysis assessed opportunities and threats

(1] across social, technological, economic, environmental, and political dimensions.
The roadmap helps identify products and services, such as farm machinery, water
management, irrigation systems, etc., mapping them with critical technologies like
fertilizer and water management, GIS, remote sensing, etc.
The Energy Tech Roadmap’s vision is to make Cambodia an energy self-sufficient nation
by 2030 by deploying technology and innovation and leveraging renewable energy

Energy Tech sources for sustainable development.

Roadmap

[12] The roadmap identifies products and services like fossil energy, power stability, etc.,
and maps them with critical technologies like solar thermal, energy tech management,
etc.

The HealthTech Roadmap aims to increase the health and well-being of Cambodians
HealthTech through research and development, innovation, and technologies.

Roadmap The roadmap identifies products and services, such as digital electronic medical
[13] records and personal healthcare applications, and maps them with critical technologies
like natural language generation, medical sensors, etc.

Source: National Expert. Digital Transformation in Asian Economies, APO; 2024
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As outlined in the Digital Tech Roadmap (see Figure 3), launched in July 2023, the document
delves into the vision, direction, strategic products, and critical technologies. It also provides an
analysis of their strategic significance for short-, medium-, and long-term strategies [8].

DIGITAL ROADMAP OF KEY TECHNOLOGIES SUPPORTING STRATEGIC PRODUCTS AND FUNCTIONS
(2023-30).

Vision: To induce digital technology to enhance productivity and efficiency, and to bring about
innovation for socioeconomic development

Digital Infrastructure Digital Literacy Vibrant Ecosystem

Short (~2024) Medium (~2027) Long (~2030)

Mobile devices (P, G)
Digital
devices loT (R&D, IC, P)

5G (P G)
Cybersecurity (G, P, IC)
Internet —
infrastructure Wi-Fi 6/7 (P)

Computer software (P, R&D)

Al and ML (R&D, P, G)
National data

center

Big data (G, P, R&D, IC)

Automation system (P, R&D, G)

Robotics (P, R&D)

Cloud computing (P, G)

STEM/digital
education

Parallel processing (P)
digital
re-skilling/

upskilling Blockchain (P, G, R&D)
program

National language processing (R&D, P, G)

e-Learning platform (G, P, IC)

Online AR/VR (P)
business
platform

e-Commerce (P, G)

Chatbot (P)
Center of Excellence (G, R&D, IC)

Public awareness events (G, P, IC)

Strategic importance |

Source: Ministry of Industry, Science, Technology & Innovation (MISTI), 2023.

Scope

This report assesses the impact of DX and innovation on Cambodia’s industry, agriculture, and
services sectors. It focuses on emerging trends in innovation and technologies within Cambodia
and their effect on productivity and sustainability. Additionally, the report explores the policy
implications of deploying emerging technologies and innovation trends.
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Methodology

The methodology adopted for this report revolves around horizon scanning, a process focused on
identifying emerging trends and potential disruptions. The horizon scanning entails a thorough
review of official documents and other literature on digitization. Megatrends are identified during
workshops, followed by scenario analysis conducted after neutralizing the key factors driving
disruptive social change.

Analytical Framework

The analytical framework for this report was based on the concept of technology trajectories,
which are long-term patterns of technological development. By examining technology trajectories,
the country expert could identify patterns, recognize potential breakthroughs, and make predictions
about specific technologies or technological domains. This information can be valuable for
industries, policymakers, investors, and innovators to make informed choices about resource
allocation, investments, research and development efforts, and strategic planning.

Scoping: Key Industry Sectors

The Cambodian economy has been evaluated based on three main sectors: industry, agriculture,
and services. As illustrated in Figure 1, the rise and fall of economic growth are closely related to
these three sectors [2].

The three sectors are relevant to economic growth, and emerging technology needs to be considered
to improve productivity and ensure competitiveness. Meanwhile, understanding the three sectors is
necessary to make technology adaptation more precise.

Agriculture is a large sector of the Cambodian economy, accounting for about 21.9% of GDP [14]. DX
in agriculture can potentially improve productivity, efficiency, and sustainability. For example, dr