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INTRODUCTION
Relevance of the Monograph

In today's rapidly globalizing world, the need for digital transformation
across all sectors has become more critical than ever. The digital economy, which
encompasses the integration of digital technologies into all aspects of business and
society, is reshaping traditional economic structures, including productivity and
employment dynamics. OECD countries, which are at the forefront of economic
development and technological innovation, provide valuable case studies of how

digitalization affects economic growth and labor markets.

OECD member states have invested significantly in digital technologies,
including artificial intelligence (AI), blockchain, big data, and the Internet of
Things (IoT). This digital transformation has led to significant improvements in
productivity, especially in sectors such as manufacturing, finance, and services.
However, it has also raised concerns about job displacement due to automation and
the growing skills gap in the labor force. The shift toward digital platforms and
remote work has introduced new challenges in terms of employment patterns,

social equity, and income distribution.

Uzbekistan, as part of its ongoing efforts to modernize and strengthen its
economy, is also prioritizing the digital economy. The Decree of the President of
the Republic of Uzbekistan, dated July 3, 2017, on the "Strategy for the
Further Development of the Republic of Uzbekistan in the Digital Economy",
sets the stage for the country's ambitious digital transformation. This decree
outlines a series of measures to boost digital innovation and improve productivity

across various sectors, including industry, agriculture, and services, with the goal
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of ensuring that the country remains competitive in a rapidly digitalizing global

market.

Further reinforcing this commitment, the Decree on the Development of
the Digital Economy in Uzbekistan, signed in 2020, calls for extensive efforts to
develop digital infrastructure, increase internet access, and support digital literacy
among the population. These initiatives are directly aimed at improving
productivity in both the public and private sectors while ensuring that digitalization

contributes to job creation and economic diversification.

In 2024, the President of Uzbekistan issued Decree No. DP-25, outlining
priority measures for establishing an International Digital Technologies
Center. This initiative aims to create a favorable environment for foreign IT
companies, attract investments into the digital economy, and develop a special

legal framework for digital technologies.

Furthermore, the "Digital Uzbekistan 2030" Strategy, approved in 2023,
serves as a comprehensive roadmap for the country's digital transformation. This
strategy emphasizes the development of digital infrastructure, digital
industrialization, industry digitalization, digital governance, and digital talent, with
the goal of positioning Uzbekistan among the world's leading countries in digital

innovation.

In line with these strategic objectives, the President's Decree No. UP-157,
issued in October 2024, introduced additional measures to support companies
engaged in export activities within the field of digitalization. This includes the
extension of tax and customs privileges for IT park residents until January 1, 2040,

thereby enhancing the export potential of digital services and products.
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Given the increasing global digital divide, understanding how digital
transformation impacts productivity and employment in OECD countries is crucial
for formulating policies that promote sustainable growth and inclusive economic
development. This monograph aims to explore the effects of digitalization on
productivity and employment in OECD countries, focusing on key trends,

challenges, and policy implications.
Research Objective

The main objective of this monograph is to analyze the dual impact of the
digital economy on productivity and employment in OECD countries. It will
explore how digital transformation has influenced economic performance, with a
particular focus on the opportunities and challenges it has presented for labor

markets in the context of automation, Al, and digital platforms.

The research will examine how different sectors have responded to
digitalization, the role of digital technologies in driving economic growth, and how
these changes have affected labor force participation, wage structures, and
employment quality. Additionally, the study will highlight the policy frameworks
that OECD countries have implemented to harness the benefits of digitalization

while mitigating its adverse effects on employment.
Object of the Research

The object of this research is the digital economy and its impact on

productivity and employment, focusing on OECD countries.

Subject of the Research
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The subject of this research is the interaction between digitalization,
economic productivity, and employment outcomes in OECD countries.
Specifically, the study will explore how digital technologies influence the
efficiency of various sectors, the distribution of labor, and overall job creation and

displacement in the workforce.
Research Tasks
To achieve the main goal, the following research tasks will be pursued:

e To define and explore the concept of the digital economy and its
key components, such as automation, digital platforms, Al, and data
analytics.

e To analyze the impact of digitalization on productivity across
different sectors in OECD countries, using econometric models and case
studies from countries like the United States, Germany, and Japan.

e  To assess the effects of digitalization on labor markets, focusing on
job creation, displacement, and the evolving nature of work, including
remote work and the gig economy.

e To explore the role of digital skills in employment outcomes,
including the need for reskilling and upskilling initiatives in response to
technological changes.

e To evaluate government policies and strategies implemented by
OECD countries to manage the transition to a digital economy, including
policies related to automation, labor market transitions, and digital

education.
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e To investigate the economic and social implications of
digitalization, particularly in terms of inequality, job polarization, and
income distribution.

e To provide recommendations for policy actions that can maximize
the benefits of the digital economy while addressing its challenges,
particularly in terms of equitable employment growth and inclusive

economic development.
Methodological Approaches

This study employs a mixed-method approach, combining qualitative and
quantitative research techniques. The theoretical foundation will be established
through a review of the existing literature on digital transformation, productivity,
and labor economics. Empirical analysis will involve econometric modeling to
examine the relationship between digitalization (measured by indicators such as
ICT investment and internet penetration) and productivity growth across OECD

countries.

A comparative analysis of several OECD countries will be conducted to
highlight best practices and challenges. The research will also include a policy
analysis to assess how different countries have approached the digital economy in

terms of labor market strategies and economic policies.

Econometric analysis and regression models will be applied to evaluate the
impacts of digitalization on employment and productivity. Case studies of
successful digital transformation strategies in countries like the U.S. and Germany

will be used to provide practical insights.

Structure of the Monograph
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The structure of the Monograph will be as follows: The Introduction will
provide an overview of the research, highlighting the relevance of the digital
economy and its impact on productivity and employment in OECD
countries. Chapter 1 will cover the theoretical foundations of the digital economy,
focusing on the concept of digital transformation, its key components such as
automation, digital platforms, Al, and their influence on economic productivity and
employment patterns. Chapter 2 will present the empirical analysis of the effects
of digitalization on productivity and employment in selected OECD countries, with
case studies from the United States, Germany, and South Korea, illustrating how
different countries have adapted to digital transformation 1in various
sectors. Chapter 3 will explore the policy implications, analyzing the strategies
adopted by OECD countries to manage the digital transformation and its effects on
labor markets, including initiatives for reskilling, automation policies, and
inclusive growth. The Conclusion will summarize the key findings, propose
recommendations for policy adjustments, and highlight areas for future research.
Finally, the List of References will provide a comprehensive list of sources cited

throughout the monograph.



novateurpublication.org

CHAPTER I. THEORETICAL FRAMEWORK OF THE DIGITAL
ECONOMY AND ITS IMPACT ON PRODUCTIVITY AND
EMPLOYMENT
1.1. The concept of the digital economy and its key components in the

era of globalization

The digital economy has emerged as one of the central defining forces of
the 21st century, reshaping the way economies operate, societies interact, and
governments deliver services. Unlike previous waves of globalization that relied
heavily on trade liberalization, foreign direct investment, and financial integration,
the contemporary phase of globalization is increasingly determined by digital
technologies and the infrastructures that sustain them. The Organization for
Economic Cooperation and Development (OECD) defines the digital economy as
encompassing “‘all economic activity reliant on digital inputs, including digital
technologies, digital infrastructure, digital services, and data'.”

Although the concept appears straightforward, academic and policy debates
reveal that there is no universally accepted definition. For some scholars, the
digital economy refers primarily to activities in the information and
communication technology (ICT) sector, while others interpret it as the entirety of
economic and social activity mediated by digital platforms and networks.?> This
definitional plurality reflects the fact that the digital economy is not just a sectoral
transformation but a structural one, altering the fundamental drivers of productivity
and employment across OECD economies and beyond.

The rise of the digital economy has been facilitated by three global trends:

the liberalization of telecommunications markets, the exponential growth of

! Organisation for Economic Co-operation and Development (OECD). (2020). OECD Digital Economy Outlook
2020. OECD Publishing, Paris.

2 Bukht, R., & Heeks, R. (2018). Defining, conceptualising and measuring the digital economy. International
Organisations Research Journal
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computing power, and the spread of the internet across borders. As Castells argued
in his seminal work The Rise of the Network Society, the networked nature of
digital technologies has created a new form of global economy, where production,
consumption, and innovation are interconnected in real time. The result is an
economy where data has become the “new oil,” powering decision-making,

automation, and new forms of value creation.’

Figure 1.1.1
The rise of the digital economy
Digital Economy
Liberalization of Exponential growth of Spread of the internet
telecommunications computing power across borders
markets

Source: The Rise of the Network Society

Historical Evolution of the Digital Economy

To fully appreciate the current scope of the digital economy, it is essential
to trace its historical evolution. Scholars generally distinguish between four phases

of digital economic development:

1. The 1990s: The Internet Economy
The 1990s witnessed the commercial expansion of the internet, laying the

foundation of what was first termed the “new economy.” Companies such as

3 Castells, M. (2010). The Rise of the Network Society (2nd ed.). Wiley-Blackwell, Oxford.
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Amazon (1994), eBay (1995), and Yahoo! (1995) exemplified the rise of
online commerce. This period was characterized by optimism about the
potential of ICTs to boost productivity, though the “dot-com bubble” of
2000 highlighted the volatility of digital markets.

2. The 2000s: ICT Expansion and the Platform Economy
In the 2000s, broadband connectivity, mobile telephony, and search engines
such as Google reshaped consumer behavior. This period gave birth to
platform-based business models, where companies acted as digital
intermediaries connecting producers and consumers. Social networks such as
Facebook (2004) and LinkedIn (2003) emerged as central actors in both
social and labor markets, laying the groundwork for the gig economy.

3. The 2010s: Big Data, AI, and the App Ecosystem
With the spread of smartphones and cloud computing, the 2010s became the
era of “big data” and artificial intelligence. Brynjolfsson and McAfee (2014)
referred to this period as the “Second Machine Age,” emphasizing how
automation and algorithms were beginning to perform not only manual tasks
but also cognitive tasks traditionally reserved for humans. Mobile apps
restructured industries such as transport (Uber, Lyft), hospitality (Airbnb),
and retail (Alibaba, Amazon Marketplace).
The 2020s: AlI-Driven Globalization and Post-Pandemic Acceleration
The COVID-19 pandemic significantly accelerated digital adoption, with
teleworking, e-health, e-commerce, and digital education becoming
mainstream. OECD (2021) reported that the digital intensity of firms in
member countries rose by more than 30% between 2019 and 2021.% At the

same time, artificial intelligence, blockchain, and the Internet of Things

4 Organisation for Economic Co-operation and Development (OECD). (2021). OECD Digital Economy Outlook
2021. OECD Publishing, Paris.
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(IoT) gained prominence as the foundations of “Industry 4.0,” where

interconnected systems drive efficiency and productivity.

This historical trajectory shows how the digital economy evolved from a
niche sector of ICT-based commerce to a comprehensive system shaping

globalization itself.

Structural Dimensions of the Digital Economy: Infrastructure,

Platforms, and Governance

A deeper analysis of the digital economy reveals that it is not simply the
replacement of analog processes with digital tools, but rather the creation of
an entirely new economic paradigm. Unlike previous industrial revolutions, which
were characterized by the mechanization of labor or the use of electricity, the
current transformation is built upon intangible assets such as data, algorithms, and
digital networks. These elements not only enhance productivity but also change the

fundamental rules of economic competition, trade, and employment.
1. The role of data as a key production factor

In the traditional economy, the classic factors of production were land,
labor, and capital. However, in the digital era, data has emerged as the “new
oil” of the economy.’ Firms that can collect, store, and analyze large volumes of
data are able to predict consumer behavior, optimize supply chains, and create
personalized products and services. For example, companies like Amazon and

Alibaba have built their business models on massive data-driven ecosystems,

5> The Economist. (2017). The world’s most valuable resource is no longer oil, but data. The Economist, May 6,
2017.
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where every transaction generates information that feeds back into improving

efficiency and profitability.

Moreover, governments have also recognized the strategic importance of
data. Policies regarding data sovereignty, cybersecurity, and cross-border data
flows have become central to international economic negotiations.® In the era of
globalization, this creates both opportunities and challenges, since data is at once a

borderless resource and a politically sensitive one.
2. Digital infrastructure as a backbone of globalization

Another fundamental component of the digital economy is infrastructure.
Without broadband internet, mobile connectivity, cloud computing, and artificial
intelligence platforms, the digital economy cannot function. In developed
countries, investments in high-speed 5G networks and satellite-based internet are
paving the way for fully integrated “smart societies.”’” In contrast, many
developing economies face the “digital divide,” where limited access to reliable
internet prevents large segments of the population from participating in global

digital markets.

This disparity has direct implications for globalization. The countries that
succeed in building resilient and inclusive digital infrastructure are better

positioned to attract investment, expand exports of digital services, and integrate

¢ United Nations Conference on Trade and Development (UNCTAD). (2021). Digital Economy Report 2021: Cross-
border data flows and development — For whom the data flow. United Nations, Geneva.

7 Organisation for Economic Co-operation and Development (OECD). (2020). OECD Digital Economy Outlook
2020. OECD Publishing, Paris.
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into global value chains. %Meanwhile, those left behind risk economic

marginalization.
3. Platforms and ecosystems

One of the most striking features of the digital economy is the rise
of platform-based business models. Platforms such as Google, Facebook (Meta),
Uber, and Airbnb illustrate how digital technologies allow firms to act as
intermediaries between producers and consumers on a global scale. These
platforms generate network effects: the more users join, the more valuable the
platform becomes. As a result, a small number of global players dominate key
digital markets, raising questions about monopoly power, market concentration,

and fair competition.

In this sense, the digital economy challenges the traditional assumptions of
globalization. Whereas globalization was once associated with the free movement
of goods and services across borders, today it increasingly depends on the cross-
border flow of digital services, intellectual property, and intangible assets.
This shift requires governments and international organizations to rethink
regulatory frameworks in order to ensure fairness, innovation, and consumer

protection.’
4. Human capital and skills in the digital economy

Perhaps the most transformative component of the digital economy is its

impact on human capital. In the age of digital globalization, workers must acquire

8 World Economic Forum (WEF). (2022). The Future of Jobs Report 2022. World Economic Forum, Geneva.
9 United Nations Conference on Trade and Development (UNCTAD). (2021). Digital Economy Report 2021: Cross-
border data flows and development — For whom the data flow. United Nations, Geneva.
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t.19 Digital literacy, data

new skills to remain competitive in the labor marke
analysis, artificial intelligence, cybersecurity, and platform-based entrepreneurship

are among the most demanded competencies.

At the same time, the digital economy introduces polarization in
employment opportunities. High-skilled professionals benefit from new job
creation in IT, fintech, e-commerce, and creative industries, while low- and
medium-skilled workers may face automation and job displacement. This dual
impact on employment underlines the importance of continuous education, re-

skilling, and the creation of social safety nets.!!
5. The global governance of the digital economy

Finally, the international dimension of the digital economy requires
effective global governance mechanisms. Issues such as cross-border taxation of
digital services, intellectual property protection in the online space, ethical use of
artificial intelligence, and regulation of big tech companies have become urgent

topics in global economic forums such as the G20, WTO, and OECD.

The digital economy does not operate in isolation—it is deeply embedded
in global economic interdependence. Thus, ensuring fair and inclusive
globalization requires cooperation not only between states but also between private

corporations, civil society, and academic institutions.'?

Challenges of Global Digital Integration

10 International Labour Organization (ILO). (2020). World Employment and Social Outlook 2020: The role of digital
labour platforms in transforming the world of work. International Labour Office, Geneva.

! Organisation for Economic Co-operation and Development (OECD). (2020). OECD Digital Economy Outlook
2020. OECD Publishing, Paris.

12 World Economic Forum (WEF). (2021). The Global Risks Report 2021 (16th ed.). World Economic Forum,
Geneva.



novateurpublication.org

Despite the remarkable advances associated with the globalization of the
digital economy, the process has been accompanied by significant challenges.
These challenges highlight the uneven and often fragmented nature of global

digital integration, which can slow down the expected gains from digitalization.

One of the most persistent barriers is the digital divide, which manifests
across multiple dimensions. At the international level, developed economies such
as those in North America, Western Europe, and parts of East Asia enjoy access to
high-speed internet, advanced data centers, cloud computing infrastructure, and
robust cybersecurity systems. In contrast, many developing countries, particularly
in Sub-Saharan Africa and parts of South Asia, continue to struggle with limited
broadband penetration, low investment in digital infrastructure, and high costs of
connectivity.!® This gap is not merely technological but also structural, as weaker
economies often lack the regulatory and institutional frameworks needed to fully

leverage digital opportunities.
Figure 1.1.2

The Global Digital Divide: Internet Penetration Rates by Region (2023)

13 World Bank. (2022). Digital Development Overview. World Bank, Washington, D.C.
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92%

Internet Penetration (% of population)

Source: International Telecommunication Union & World Bank. (2025). Internet use by

region (2023). ITU/World Bank World Development Indicators

As illustrated in Figure 1.1.2, the disparity in internet penetration is stark:
while North America and Europe enjoy access rates of over 85-90%, regions such
as South Asia and Sub-Saharan Africa remain far behind, with penetration levels as
low as 45% and below 30% respectively. Such unequal connectivity directly
shapes the extent to which nations and populations can engage with global value

chains, participate in digital education, or benefit from emerging technologies.

The divide is not confined to differences between countries. Intrastate
inequalities also exist, particularly between urban and rural areas. Urban
populations often benefit from greater access to mobile networks, e-commerce
platforms, and digital financial services, while rural communities may remain
excluded due to poor infrastructure, lower levels of digital literacy, and

affordability barriers. This uneven access risks reinforcing pre-existing social and
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economic inequalities, thereby limiting the inclusive potential of the digital

economy.

In addition to infrastructure and access-related issues, globalization of the
digital economy raises significant concerns around cybersecurity. The increasing
reliance on digital infrastructures exposes governments, businesses, and
individuals to threats such as data breaches, ransomware attacks, and identity theft.
Cybercrime has become an international industry in itself, costing the global
economy an estimated $8 trillion in 2023 and projected to grow further in the
coming years.'* For developing economies with limited cybersecurity capacity, the
risks are disproportionately high, as even a single large-scale attack can destabilize
financial systems, compromise government data, or undermine public trust in

digital platforms.

A further challenge is the misuse of emerging technologies such as
Artificial Intelligence (AI), blockchain, and big data analytics. While these
technologies offer transformative benefits, they also raise ethical and legal
dilemmas. For example, Al can be used to spread misinformation or manipulate
consumer behavior, while blockchain-based cryptocurrencies may facilitate money
laundering and tax evasion if not properly regulated.'> Such issues underline the
importance of establishing international norms and cooperative governance

mechanisms.

Finally, there is a growing debate around the regulation of cross-border

data flows and digital taxation. As global digital companies such as Google,

14 Cybersecurity Ventures. (2023). Cybersecurity Jobs Report 2023-2027. Cybersecurity Ventures, Sausalito, CA.

15 United Nations Conference on Trade and Development (UNCTAD). (2021). Digital Economy Report 2021 :
Cross-border data flows and development — For whom the data flow. United Nations, Geneva.
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Amazon, and Alibaba expand their international reach, questions arise regarding
where value is created and how it should be taxed. Without clear and harmonized
rules, developing countries risk losing out on potential tax revenues from the
digital sector.'® Moreover, fragmented regulations across countries complicate the
operations of multinational digital firms, limiting the efficiency gains from

globalization.

Given these challenges, international cooperation has become a pressing
priority. Institutions such as the G20, WTO, OECD, and UN are increasingly
engaged in discussions on creating global digital governance frameworks. These
frameworks are expected to establish common standards for cybersecurity, regulate
cross-border data flows, promote digital inclusion, and ensure fair taxation of
digital services. However, progress has been slow due to divergent national

interests, geopolitical rivalries, and the rapid pace of technological change.

1.2. Theoretical approaches to analyzing the impact of digitalization on

productivity

Neoclassical growth theory, as initially formulated by Solow (1956),
emphasizes the role of capital accumulation, labor, and technological progress in
driving long-term economic growth and productivity. Within this
framework, digital technologies are conceptualized as a form of capital
deepening, meaning that investments in information and communication
technology (ICT) enhance the efficiency of labor by providing workers with more
advanced tools. Just as traditional physical capital (machines, equipment) raised

productivity during earlier industrial revolutions, digital capital—such as

16 International Monetary Fund (IMF). (2020). World Economic Outlook: A Long and Difficult Ascent. International
Monetary Fund, Washington, D.C.
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computers, software, and network infrastructure—has emerged as a central

determinant of productivity growth in the digital era.

The productivity impact of digitalization in the neoclassical setting can be
explained through two mechanisms. First, ICT capital directly raises labor
productivity by enabling employees to perform tasks more quickly, accurately,
and flexibly. For instance, advanced enterprise software reduces coordination costs
within firms, while digital platforms expand access to markets and lower
transaction costs. Second, ICT investment generates positive spillovers by
reshaping production processes and enabling complementary innovations.
However, the neoclassical framework also highlights diminishing returns: once a
certain threshold of ICT diffusion has been achieved, additional investments may
yield smaller marginal productivity gains unless complemented by organizational

and skill-based changes.

Empirical evidence from OECD countries suggests that ICT capital has
played a critical role in labor productivity growth since the 1990s. More than
one-third of labor productivity growth in advanced economies during the late 20th
century could be attributed to ICT investment. Similarly, the OECD (2021) reports
that ICT-intensive industries consistently outperform non-ICT sectors in terms of
productivity growth. This highlights the transformative power of digitalization

when incorporated into the production function as a distinct form of capital input.'”

Despite these gains, the impact of digitalization on productivity is not
uniform across countries. Advanced economies with established digital

infrastructure and higher-skilled labor forces benefit disproportionately compared

17 Organisation for Economic Co-operation and Development (OECD). (2021). OECD Compendium of Productivity
Indicators 2021. OECD Publishing, Paris.
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to emerging economies, where gaps in connectivity and human capital limit ICT’s
productivity-enhancing effects. This divergence illustrates the limitations of
applying a purely neoclassical lens, since the theory tends to understate
institutional, structural, and human capital barriers to effective digital

transformation.

In addition, the so-called productivity paradox remains relevant in the
neoclassical discussion. Solow famously remarked in 1987 that "you can see the
computer age everywhere but in the productivity statistics." This paradox reflects
the lag between ICT investment and observable productivity gains, often due to the
need for complementary intangible investments, such as organizational
restructuring and workforce training.!® From a neoclassical standpoint, this
paradox can be reconciled by recognizing that capital deepening alone is
insufficient: technological progress must be embodied in both human capital

and institutional reforms to yield sustained productivity improvements.
Figure 1.2.1

Contributions of Capital Deepening and Multifactor Productivity to Labour

Productivity Growth (OECD, 2023)

18 Organisation for Economic Co-operation and Development (OECD). (2019). OECD Digital Economy Outlook
2019. OECD Publishing, Paris.
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Source: OECD (2025). Compendium of Productivity Indicators 2025. Paris: OECD Publishing.
Figure 2.2. Contributions to annual labour productivity growth. Available at: OECD
Compendium PDF.

To further illustrate the neoclassical interpretation of productivity growth in
the digital era, Figure 2 presents the decomposition of labour productivity growth
into capital deepening and multifactor productivity (MFP) for selected OECD
economies. The data highlight that while ICT-related capital investment remains a
significant driver of productivity improvements, MFP contributions have been
equally or more importantin sustaining long-run gains. This supports the
theoretical argument that technology adoption alone is insufficient unless
accompanied by institutional reforms, skill upgrading, and complementary

intangible investments.

For example, in the United States and South Korea, capital deepening
(including ICT capital) explains a notable share of labour productivity growth.
However, in many European economies, particularly Germany and France, MFP
accounts for the majority of recent productivity gains, reflecting improvements in

efficiency, organizational restructuring, and innovation-driven growth. These


https://nsp.nanet.go.kr/plan/subject/detail.do?nationalPlanControlNo=PLAN0000054630&newReportChk=list&utm_source=chatgpt.com
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findings reinforce the idea that digitalization enhances productivity not only

through capital accumulation but also through deeper structural transformations.
Endogenous Growth Models and Digital Innovation Productivity

The endogenous growth theory, particularly developed in the works of
Romer (1990) and Aghion & Howitt (1992), emphasizes that knowledge
accumulation, innovation, and technological change are the primary drivers of
long-term economic growth. In the digital era, these dynamics are magnified
because digitalization itself constitutes a new form of knowledge capital that fuels
sustained productivity improvements. Unlike traditional physical capital, digital
technologies—such as artificial intelligence (Al), big data analytics, cloud
computing, and blockchain—have self-reinforcing properties. Once developed,
they can be replicated at near-zero marginal cost, creating powerful increasing

returns to scale.'’

Digital innovation functions as a cumulative knowledge process. R&D
investment in software, platform ecosystems, and digital infrastructure generates
innovations that, once codified in algorithms or digital architectures, become
accessible across industries. For example, Al models developed for language
processing are being adapted for healthcare diagnostics, logistics optimization, and
financial risk assessment. These spillovers are central to endogenous growth: they
create non-rival knowledge goods that expand productivity potential beyond the

originating sector.?

1 Brynjolfsson, E., & McAfee, A. (2021). The Second Machine Age: Work, Progress, and Prosperity in a Time of
Brilliant Technologies. W. W. Norton & Company, New York

20 Goldfarb, A., & Tucker, C. (2022). Digital Economics. Journal of Economic Literature, 60(1), 3—45. American
Economic Association.
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Recent evidence suggests that countries and firms with higher digital R&D
intensity—defined as the share of total R&D devoted to digital technologies—
experience significantly greater productivity growth.?! Software-driven ecosystems
like cloud services or platform-based business models (e.g., Amazon Web
Services, Microsoft Azure, Alibaba Cloud) provide firms with scalable digital
infrastructure, reducing entry costs for smaller firms and fostering competitive
innovation. The multiplier effect arises because each new participant in the
ecosystem adds value for others, accelerating diffusion and aggregate productivity

growth.

Figure 1.2.2

ICT Sector Growth Compared to Total Economy Growth in OECD Countries
(2013-2023)

2! Organisation for Economic Co-operation and Development (OECD). (2023). OECD Compendium of Productivity
Indicators 2023. OECD Publishing, Paris.
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See OECD press release: Growth of the digital economy outperforms overall growth across

OECD.

A clear demonstration of the role of digitalization in productivity dynamics
is provided by the relative growth performance of the ICT sector compared to the
overall economy. Figure 3 shows that across OECD countries, the ICT sector has
consistently outpaced the rest of the economy in terms of annual value added
growth. Between 2013 and 2023, the ICT sector expanded at an average annual
rate nearly three times higher than overall GDP growth. In 2023 alone, ICT
recorded growth of approximately 7.6%, compared to a much lower rate in the

aggregate economy.??

This divergence is highly consistent with endogenous growth theory,
which predicts that sectors characterized by innovation, knowledge spillovers, and

network externalities should experience stronger productivity performance. The

22 OECD (2024). Digital Economy Outlook 2024, Volume 1. Paris: OECD Publishing
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ICT sector, which embodies digital innovation and general-purpose technologies,
acts as a productivity engine not only within itself but also by diffusing efficiency
gains to other sectors. This pattern confirms that digital R&D and innovation are

key drivers of multifactor productivity (MFP) and long-term economic growth.

The digital economy exhibits strong network externalities. The more
firms, users, and institutions adopt digital tools, the greater the collective gains in
productivity. For instance, as digital payment systems expand, transaction costs fall
for all market participants, improving efficiency across entire economies. This
creates endogenous productivity spillovers, reinforcing the growth trajectory
predicted by the models. Such dynamics explain why global leaders in digital
infrastructure (e.g., South Korea, Singapore, the U.S.) continue to sustain above-

average productivity growth even as traditional sectors mature.

Empirical findings confirm these theoretical predictions. According to
the OECD Compendium of Productivity Indicators (2023), countries with
higher levels of R&D investment, particularly in digital sectors, tend to record
stronger multifactor productivity (MFP) growth. The report emphasizes that
intangible assets such as software, databases, and R&D play an increasingly
central role in driving productivity improvements across OECD economies. This
suggests that intensifying digital-related R&D expenditure can serve as a multiplier

for long-term productivity growth.?
Institutional and Evolutionary Economics Approaches

Institutional and evolutionary economics highlight that the productivity

impact of digitalization cannot be explained solely by the availability of

23 [OECD, 2023] https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/02/0ecd-compendium-of-
productivity-indicators-2023 _bdbeba7d/74623e5b-en.pdf
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technologies. Instead, it depends on the institutional environment, historical
development paths, and the adaptive capacity of firms, workers, and states.
These approaches are particularly useful for understanding why productivity

effects diverge so sharply across advanced and emerging economies.

Institutions determine whether digitalization leads to broad-based
productivity growth or exacerbates inequalities. Well-functioning institutions

create the conditions for diffusion of new technologies by:

. ensuring competition and preventing monopolistic barriers to
innovation,

o  protecting intellectual property rights while balancing
knowledge spillovers,

. investing in human capital and digital infrastructure, and

«  providing safety nets to manage labor market disruptions.

For example, countries with flexible labor market institutions and strong
systems of vocational training are more capable of reallocating workers displaced
by automation into higher-productivity sectors. In contrast, in countries where
retraining  opportunities are limited, digitalization may generate job

polarization without corresponding productivity gains.

Recent evidence supports this institutional role. The World Bank’s World
Development Report 2023 shows that digital adoption increases productivity
disproportionately in countries with strong legal frameworks and innovation-
friendly business environments. In such contexts, small and medium-sized
enterprises (SMESs) also benefit from digital tools, preventing productivity growth

from being concentrated only among large firms.
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Digital Divide and Productivity Gaps

The digital divide between advanced and emerging economies extends
beyond infrastructure to include institutional and capability gaps. Emerging
economies may adopt similar digital technologies but fail to realize equivalent

productivity gains due to:

o inadequate skills (digital literacy, advanced @ STEM
capabilities),

« weak regulatory institutions (data governance, competition
policy),

o limited absorptive capacity in firms, and

o reliance on imported technologies without domestic innovation

ecosystems.

For instance, while many African economies expanded mobile internet
penetration over the past decade, the productivity gains have been muted compared
to East Asia, where institutional support for digital industries and stronger human

capital foundations accelerated productivity convergence.

The OECD (2022) confirms that countries with lower institutional quality
capture only about half the productivity benefits from digital adoption compared
to high-quality institutional contexts. This partly explains why labor productivity
gaps between advanced and emerging economies remain wide, despite near-

universal availability of digital technologies.

Evolutionary Economics: Path Dependency in Digital Productivity
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Evolutionary economics emphasizes that technology adoption is
a cumulative, path-dependent process . Countries and firms build capabilities
over time, and prior trajectories strongly shape current productivity outcomes. For

example:

o«  Economies with historical investments in manufacturing
automation more easily integrate Al and robotics, compounding
productivity growth.

. Service-oriented economies with weak industrial bases may
adopt digital tools in fragmented ways, yielding slower gains.

« Once a country falls behind in capability development, lock-in effects make
catch-up difficult, even if technologies become cheaper and globally

available.

One key path-dependent constraint is labor skill mismatches. Even when
advanced technologies are accessible, productivity growth may stall if the
workforce cannot use them effectively. The OECD Skills Outlook (2022) finds that
economies with high skill mismatches experience up to 30% lower productivity
growth from digitalization, underscoring that digital transformation requires

parallel investments in education and workforce adaptation.
Ilustrative Examples

« Nordic countries: Strong institutions (inclusive labor policies, high digital
literacy, universal broadband access) have enabled rapid and broad-based

productivity gains from digitalization.
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« Southern and Eastern Europe: Despite comparable access to technologies
(e.g., broadband, cloud services), weaker institutional capacity and higher
skill mismatches have slowed productivity convergence.

« East Asia: Countries like South Korea and Singapore leveraged cumulative
industrial experience and state-led digital strategies to sustain productivity
leadership, showing how evolutionary path dependency interacts with
institutional strength.

o Sub-Saharan Africa: Digital adoption in mobile banking has expanded
rapidly, but productivity gains remain uneven due to weak institutional

support for innovation and limited labor force reskilling.

1.3. The role of digital transformation in reshaping employment patterns and
labor market dynamics

The digital economy has fundamentally reshaped the way employment is
created, organized, and distributed across the globe, particularly in advanced
economies within the OECD. Unlike earlier industrial revolutions—where
mechanization, electricity, or globalization primarily altered the physical nature
of production—the current wave of digital transformation penetrates deeply
into both the structure and quality of work. This transformation is not limited to
the automation of existing jobs; it extends to the emergence of entirely new forms
of employment, changes in labor market dynamics, and a reconfiguration of the
social contract between workers, firms, and governments.

Across OECD countries, employment patterns have shifted in three major
directions. First, traditional full-time, long-term employment has gradually given
way to more flexible and fragmented forms of work, including platform-based
gig work, remote work, and hybrid arrangements. Second, digital technologies

have introduced automation risks for routine occupations, leading to concerns
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over job displacement, while simultaneously creating new opportunities in ICT
services, data analytics, cybersecurity, and creative industries. Third, labor market
polarization—where high-skill, high-wage jobs and low-skill, low-wage jobs grow
at the expense of middle-skill employment—has accelerated, exacerbating social
inequality within advanced economies.

Recent empirical evidence underscores the scale of these transformations.
According to the OECD Employment Outlook (2023), approximately 27% of
jobs across OECD economies face a high risk of automation, particularly in
routine-intensive sectors such as manufacturing, retail, and transport. At the same
time, entirely new categories of employment are expanding. Between 2015 and
2022, digital-intensive sectors created a net 1.6 million jobs annually across
OECD countries, outpacing job losses in declining industries.>* These figures
highlight that while digital transformation carries risks, it also generates
opportunities for productivity-driven job creation.

One of the defining features of the digital economy is the decoupling of
work from traditional geographic and organizational boundaries. The
COVID-19 pandemic accelerated the adoption of remote and hybrid work models,
with nearly half of employees in advanced OECD economies reporting at least
partial remote work in 2021.% This shift has not only transformed labor markets
but also created new challenges regarding worker rights, mental health, social
protection, and income security.

Moreover, digitalization has altered the matching process in labor
markets. Online platforms and digital recruitment tools enable faster and more
efficient job matching but have also introduced new risks of algorithmic bias and

reduced job security. The International Labour Organization (2021) notes that

24 OECD (2023). Employment Outlook 2023: Artificial Intelligence and the Labour Market. Paris: OECD
Publishing.
23 OECD (2021). The Digital Transformation of Jobs. Paris: OECD Publishing.
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platform-based labor already accounts for up to 12% of the workforce in some
OECD economies, reflecting how digital ecosystems are reconfiguring the
employer—employee relationship.?®

The implications of these transformations are profound. For workers, they
mean a constant need to reskill and adapt to technological change. For firms, they
entail rethinking organizational design, talent management, and investment in
digital capabilities. For governments, they require the development of inclusive
labor policies, digital literacy programs, and modernized social safety nets.

In sum, the digital economy is not merely adding technology to existing
employment structures—it is fundamentally reshaping employment patterns and
labor market dynamics. Understanding these shifts within OECD countries
provides crucial insights into the broader challenges and opportunities associated
with the digital transition, particularly as policymakers seek to balance productivity

growth with inclusive employment outcomes.

Figure 1.3.1

26 1LO (2021). World Employment and Social Outlook 2021: The Role of Digital Labour Platforms in Transforming
the World of Work. Geneva: International Labour Organization.



novateurpublication.org

Employment at High Risk of Automation in OECD Economies (2023)
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Source: OECD (2023), Employment Outlook 2023: Artificial Intelligence and the
Labour Market. Paris: OECD Publishing.

This figure shows the estimated share of jobs considered at high risk of
automation across selected OECD countries. The data illustrate significant cross-
country variation, with Korea, the United States, and Germany showing
automation risk levels above the OECD average. These figures highlight how task
structure and sectoral composition influence automation vulnerability. As Figure 5
illustrates, approximately 27% of jobs in OECD countries are in occupations
deemed at highest risk of automation.?’

Automation, Artificial Intelligence, and Job Displacement in OECD
Countries

The digital transformation of economies has intensified debates about the
future of work, particularly within OECD member states. Automation and artificial
intelligence (Al) are often portrayed as disruptive forces that could fundamentally
alter labor markets, displacing workers in routine tasks while simultaneously

creating new forms of employment. Understanding these dynamics requires a

27 OECD (2023), Employment Outlook 2023: Artificial Intelligence and the Labour Market., Figure 3.5.
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theoretical and empirical perspective, particularly given the variation across OECD
countries in terms of industrial structure, skills composition, and institutional
capacity.

Economic theories provide important insights into how automation
influences employment. The routine-biased technological change
(RBTC) framework suggests that digital technologies primarily substitute for
routine, codifiable tasks, such as clerical activities, assembly line production, and
logistics coordination. By contrast, non-routine cognitive and interactive tasks—
such as research, management, and customer relations—are more resilient, and in
some cases even complemented by new technologies.”® A parallel body of
literature, known as skill-biased technological change (SBTC), emphasizes that
digitalization disproportionately benefits highly educated workers, thereby
widening wage gaps and exacerbating social inequality.?

From these perspectives, digital transformation is not neutral; it
systematically reshapes labor demand. Workers in low- and middle-skill
occupations face higher risks of displacement, while high-skill occupations benefit
from productivity gains. These theoretical lenses are crucial in analyzing the
empirical evidence emerging from OECD economies.

Empirical Evidence of Automation Risks in OECD Countries

Recent studies confirm that automation exposure is significant across
OECD labor markets. According to the OECD Employment Outlook (2023),
approximately 27 percent of jobs in OECD countries are classified as being at
high risk of automation, while an additional 32 percent face significant

transformation risks, meaning that more than half of the tasks performed could

28 Autor, D., & Salomons, A. (2018). Is Automation Labor-Displacing? Productivity Growth, Employment, and the
Labor Share. Brookings Papers on Economic Activity

2 Acemoglu, D., & Restrepo, P. (2020). Robots and Jobs: Evidence from US Labor Markets. Journal of Political
Economy
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be automated. Countries with a heavy reliance on manufacturing and logistics—
such as Korea, Slovakia, and Italy—report the highest shares of high-risk jobs. In
contrast, Nordic countries, where employment is concentrated in knowledge-
intensive and service-oriented sectors, face lower automation risks.>°

Similarly, the European Central Bank (2023) finds that firms operating
close to the technological frontier are more likely to adopt automation tools
rapidly. While this adoption generates productivity gains, it is often accompanied
by displacement in routine-intensive roles. The result is a dual impact: productivity
improvements at the macroeconomic level, but localized job losses in specific
occupations and regions.’!

Artificial Intelligence as a General-Purpose Technology

Al represents a distinctive challenge because it extends beyond manual
automation to cognitive tasks. Unlike earlier waves of mechanization, Al can
increasingly perform functions associated with professional white-collar work,
including data analysis, contract review, and even creative content generation.
The OECD AI Outlook (2022) notes that adoption is accelerating in finance,
healthcare, and public administration. In the United States, for example, Al-
enabled automation has already reduced demand for certain clerical and customer
service roles, while simultaneously creating new positions such as Al auditors,
digital ethicists, and machine-learning engineers.>?

This duality—displacement and creation—suggests that Al functions as
a general-purpose technology (GPT). Like electricity or the internet, its eventual
impact is likely to be economy-wide, with long-term productivity gains but

transitional challenges in employment.

30 OECD. (2023). Employment Outlook 2023: Artificial Intelligence and the Labour Market. Paris: OECD
Publishing.

31 European Central Bank (ECB). (2023). Digitalisation and the Future of Work in Europe. Frankfurt: ECB.
32 OECD. (2022). OECD AI Outlook 2022. Paris: OECD Publishing.
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Balancing Job Losses and Job Creation

Despite widespread concerns, automation does not lead exclusively to net
job losses. Historical evidence from OECD countries demonstrates that technology
adoption often results in the reallocation rather than the wholesale elimination of
employment. The World Economic Forum (2023) estimates that while 83 million
jobs could be displaced globally by 2027, approximately 69 million new jobs are
expected to emerge in fields ranging from data science to renewable energy and
care services.’*> Within OECD economies, countries such as Germany provide
evidence of this pattern: despite extensive use of robotics in manufacturing, total
employment in the sector has remained relatively stable due to complementary
growth in engineering, ICT maintenance, and design roles.

This process illustrates the principle of creative destruction—a
Schumpeterian dynamic where old occupations are phased out while new ones are
created. The speed and inclusiveness of this transition, however, depend heavily on
education systems, training policies, and institutional frameworks.

Policy Considerations

Given the uneven distribution of automation risks across occupations and
countries, OECD policymakers face the challenge of harnessing productivity
gains while safeguarding inclusive employment. Key strategies include:

« Reskilling and lifelong learning initiatives, such as the European Union’s
Digital Skills Agenda.

o Strengthening social safety netsto support workers in transition,
particularly those in routine-intensive jobs.

« Promoting innovation-friendly labor market institutions that facilitate

reallocation rather than unemployment.

33 World Economic Forum. (2023). The Future of Jobs Report 2023. Geneva: WEF.
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The OECD (2023) emphasizes that automation should not be viewed solely
as a threat but as an opportunity to reshape labor markets in ways that enhance
both productivity and worker welfare.>*

The Rise of Platform Work, Labor Market Polarization, and Policy
Responses in OECD Countries

A defining feature of digital transformation is the rapid expansion
of platform-mediated employment, often referred to as the gig economy. Digital
platforms such as Uber, Deliveroo, TaskRabbit, and Upwork have reconfigured
labor markets by creating flexible opportunities outside traditional employer—
employee relationships. For many workers, these platforms offer convenience,
autonomy, and supplemental income. For employers, they provide cost flexibility
and rapid access to labor.

According to the OECD (2023), approximately 9—11 percent of the
workforce in major OECD economies has engaged in platform-based work at least
once, with higher participation rates in urban centers. In countries such as the
United States, the United Kingdom, and France, gig work has become particularly
prominent in transportation, food delivery, and freelance digital services.*

Despite its growth, platform work is often characterized by precarious
employment conditions. Workers face unpredictable incomes, limited access to
social protection, and algorithmic management that dictates work allocation and
performance evaluation.’® This form of employment challenges existing labor
market institutions designed around standard full-time contracts, raising concerns

about fairness, inclusivity, and long-term sustainability.

3% OECD. (2023). Employment Outlook 2023: Artificial Intelligence and the Labour Market. Paris: OECD
Publishing.

35 OECD. (2023). Employment Outlook 2023: Artificial Intelligence and the Labour Market. Paris: OECD
Publishing.

36 1LO. (2021). World Employment and Social Outlook 2021: The Role of Digital Labour Platforms. Geneva:
International Labour Organization.
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Labor Market Polarization

Another key impact of digital transformation is the acceleration of labor
market polarization in OECD countries. While high-skill, high-wage jobs in
sectors such as ICT, finance, and professional services have expanded, middle-skill
jobs—traditionally in manufacturing and clerical roles—are shrinking. At the same
time, demand for low-wage service jobs (such as care work and delivery services)
has grown, widening the gap between top and bottom segments of the labor
market.

The World Economic Forum (2023) notes that OECD economies face a
dual challenge: sustaining productivity gains while addressing the inequality
generated by job polarization. This is particularly visible in countries like the
United States and the United Kingdom, where wage inequality has widened
significantly since 2010, partly due to differential adoption of digital technologies
across firms and sectors.?’

Skills, Reskilling, and Digital Readiness

The transition to digital labor markets underscores the importance
of digital skills. Workers need proficiency in areas such as coding, data analytics,
cybersecurity, and digital collaboration, in addition to traditional literacy and
numeracy. Yet, according to the OECD Skills Outlook 2022, nearly 40 percent of
adults in OECD countries lack basic digital problem-solving skills, creating a
significant barrier to inclusive productivity growth.

Efforts to address these challenges include national and regional initiatives.
For example:

o The European Union’s Digital Skills Agenda (2020-2030) aims to equip
70 percent of adults with at least basic digital skills by 2030.

37 World Economic Forum. (2023). The Future of Jobs Report 2023. Geneva: WEF.
3 OECD. (2022). Skills Outlook 2022: Skills for a Resilient Green and Digital Transition. Paris: OECD Publishing.
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« Singapore’s SkillsFuture program emphasizes lifelong learning in digital
competencies.

« In Germany, industry-wide training initiatives led by employer associations
and trade wunions support workers transitioning from traditional
manufacturing roles to digitalized production systems.

The variation in policy effectiveness across OECD countries reflects
differences in institutional structures, education systems, and labor market
governance.

Policy Responses and the Future of Work

The rise of non-standard work, polarization, and skill mismatches
require adaptive labor market policies. Key policy priorities identified by the
OECD (2023) and ILO (2021) include:

1. Expanding social protection to cover gig workers and freelancers, ensuring
access to unemployment benefits, health insurance, and pensions.

2. Promoting inclusive digital upskilling, particularly for vulnerable groups
such as older workers, women in STEM, and low-income households.

3. Regulating algorithmic management to ensure transparency and fairness
in platform work.

4. Supporting hybrid work models by modernizing labor laws to reflect post-
pandemic realities.

In 2022, the European Commission proposed a Directive on Improving
Conditions in Platform Work, which seeks to classify many platform workers as
employees rather than independent contractors, thereby granting them access to
employment rights. Such policy innovations highlight the ongoing attempt to

reconcile digital transformation with inclusive labor markets.*

3 European Commission. (2022). Proposal for a Directive on Improving Conditions in Platform Work. Brussels:
EC.
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Table 1.3.1
Selected Indicators of Digital Transformation and Employment in

OECD Countries (2022-2023)

. Nordic
Indicator A(zr f:;]g)e ISJEIES Germany | France | Korea | Countries
(avg.)
Jozsui‘énlf;ﬁgﬁﬁ/f)"f 27% 25% 22% 20% | 33% 16%
Share of Workforce in o o o 0 0 0
Platform/Gig Work (%) | 1070 12% 8% % | TR 1%
A‘];“ilgtist;ascllgﬁf 32;“’ 40% 35% | 28% | 32% | 38% 20%
Employment in Digital-
Intensive Sectors (% of 17% 19% 16% 15% 18% 20%
total)

Source: OECD (2022, 2023), Employment Outlook; OECD (2022), Skills Outlook; ILO
(2021).

As shown in Table 1.3.1, indicators of digital transformation and
employment highlight both the opportunities and challenges facing OECD
countries. While digital-intensive sectors account for a growing share of total
employment, automation risks remain high in countries such as Korea and the
United States. At the same time, platform and gig work now engage around 10
percent of the OECD workforce, illustrating the scale of non-standard
employment. The persistent digital skills gap—affecting up to 40 percent of
adults—further constrains inclusive labor market participation. These disparities
underscore why policy responses in areas such as reskilling, digital literacy, and
social protection are essential to ensure that the benefits of digital transformation

are widely shared.
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In conclusion, digital transformation is reshaping employment patterns in
OECD countries in profound ways. Automation and Al are displacing routine-
intensive jobs but simultaneously creating opportunities in digital-intensive sectors.
Platform work and the gig economy offer flexibility but often at the cost of job
security and social protection. Labor market polarization is widening income
inequality, while persistent digital skills gaps limit inclusive participation in the
digital economy.

The role of institutions is therefore critical: countries with stronger labor
protections, robust training systems, and forward-looking policies are better
positioned to convert digital transformation into broad-based employment gains.
As OECD evidence shows, the challenge is not merely technological but
institutional—how to govern digital labor markets in ways that support

productivity growth while ensuring fairness and inclusion.
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CHAPTER II. EMPIRICAL ANALYSIS OF THE DIGITAL ECONOMY’S
IMPACT ON PRODUCTIVITY AND EMPLOYMENT IN OECD
COUNTRIES

2.1. Digitalization trends and the economic footprint of the digital
economy in OECD countries

Digitalization in OECD economies fundamentally relies on
the accessibility, speed, and quality of internet connectivity, which together
serve as the backbone of the digital transformation process. Reliable and affordable
connectivity 1s not only a technological enabler but also a strategic economic
resource, underpinning productivity gains, fostering innovation ecosystems, and
creating entirely new models of employment. As highlighted by the OECD (2023,
Digital Economy Outlook), digital connectivity has evolved into a form of
“general-purpose infrastructure,” comparable to electricity or transport systems in
earlier industrial revolutions. Without widespread access to high-speed broadband
and robust mobile networks, economies struggle to unlock the benefits of
digitalization, such as automation, e-commerce, cloud computing, or remote
work.*

Broadband Penetration

Broadband penetration remains one of the most widely used benchmarks
for assessing the digital readiness of OECD countries. According to the OECD
Digital Economy Outlook (2023), by mid-2023, the average fixed broadband
penetration across member states had reached 36 subscriptions per 100
inhabitants, which is more than double the global average.*' This significant
expansion highlights how OECD economies have prioritized investment in ICT

infrastructure as a foundation for digital competitiveness.

40 OECD. (2023). Digital Economy Outlook 2023. Paris: OECD Publishing.
41 OECD. (2023). Digital Economy Outlook 2023. Paris: OECD Publishing.
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Despite this general success, variation across countries remains
considerable. At the top of the scale, Switzerland (48.2%), France (47.5%), and
Denmark (46.3%) report the highest penetration levels, reflecting near-universal
access to broadband networks. These countries are often characterized by proactive
digital policies, extensive public—private collaboration, and a long tradition of
investing in high-capacity networks. For instance, Switzerland has benefited from
competitive telecom markets and strong regulatory incentives to expand fiber
networks, while Denmark and France have emphasized universal service
obligations to ensure affordability and accessibility.

At the other end of the spectrum, Mexico (19.8%), Turkey (21.5%), and
Colombia (22.7%) continue to lag behind the OECD average. These countries
face structural barriers, including lower levels of public and private investment in
ICT, affordability challenges for households, and persistent rural connectivity
gaps. As the OECD (2022) notes, in Mexico and Turkey, the digital divide
between urban and rural households is particularly wide, with rural regions often
relying on outdated DSL or satellite connections. This creates inequality in access
to digital services, e-commerce, and online education, directly constraining

productivity growth and labor market opportunities.*?

Figure 2.1.1

42 OECD. (2022). Broadband and Connectivity Indicators. Paris: OECD Publishing.
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Fixed Broadband Subscriptions per 100 Inhabitants in OECD

Countries (2023)
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The data demonstrate that broadband penetration is not simply a measure of
technology adoption but also an indicator of economic inclusion. Countries with
high penetration rates provide their citizens and firms with greater opportunities to
engage in digital markets, adopt productivity-enhancing technologies, and
participate in remote work arrangements. In contrast, lagging countries risk
reinforcing structural inequalities, as insufficient broadband access limits
participation in the digital economy.

From a policy perspective, broadband penetration is closely tied to the
broader goals of sustainable and inclusive growth. The OECD (2023) emphasizes
that universal broadband access supports not only business innovation but also
social objectives such as digital inclusion, e-government services, and equal

opportunities for education and healthcare. Thus, differences in broadband
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penetration across OECD countries highlight the need for targeted investment and
regulatory frameworks that ensure connectivity is accessible to all social groups,
regardless of geography or income level.

The Size and Growth of the ICT Sector in OECD Economies

While connectivity is the necessary foundation for digitalization, the true
economic footprint of the digital economy is captured by the scale and
performance of the ICT sector. This sector—covering ICT manufacturing,
telecommunications, software publishing, computer programming, consultancy,
and information services—has become one of the most dynamic contributors to
OECD economies. According to Eurostat (2023), the ICT sector accounted
for 5.5% of total value added in the EU-27 in 2022, including 4.6% from ICT
services and 0.9% from ICT manufacturing. These shares are broadly consistent
with OECD averages, where ICT industries have grown faster than the rest of the
economy over the last decade, reflecting the central role of digital industries in
fostering competitiveness and innovation.*?

Cross-country differences are striking. In Ireland, ICT services contributed
a remarkable 34.8% of total value added in 2022, reflecting the concentration of
multinational technology firms and export-oriented digital activities. Other strong
performers include Cyprus (10.4%), Malta (10.1%), and Sweden (6.2%), which
demonstrate how smaller economies and digitally advanced states leverage ICT
specialization for growth. By contrast, in Italy (3.2%) and Greece (3.0%), the
ICT sector contributes only a small share of value added, highlighting structural
gaps in investment, industrial upgrading, and digital adoption.**

Although Eurostat provides detailed statistics for EU members, these

countries make up a substantial share of the OECD and serve as a reliable proxy

43 Burostat. (2023). ICT sector — value added, employment and R&D. Statistics Explained.
4 Burostat. (2023). ICT sector — value added, employment and R&D. Statistics Explained.
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for broader patterns. The divergence within Europe reflects similar disparities
across the OECD: highly digitalized economies such as the United States, Japan,
and South Korea record high ICT contributions to GDP and lead global digital
R&D investment, while Turkey and Mexico remain closer to the lower end of the
spectrum, with ICT sectors contributing under 4% of GDP.*°

Figure 2.1.2

Contribution of the ICT Sector to Value Added in Selected OECD
Countries (2022, % of GDP)
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Source: Eurostat, ICT Sector — Value Added, Employment and R&D (2023); OECD, Digital
Economy Outlook 2023.

The expansion of the ICT sector is not only a matter of output growth but
also of employment creation. Eurostat data show that in 2022, ICT activities
employed approximately 6.5 million people in the EU-27, equivalent to 3.7% of
total employment. Within the OECD, this share rises further when including
countries like the United States and South Korea, where digital services dominate

labor demand. Employment in ICT services has expanded rapidly, increasing by

4 OECD (2023). OECD Digital Economy Outlook 2023. OECD Publishing, Paris.
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more than 30% between 2011 and 2021, compared to just 7% for total
employment across the EU. This confirms the ICT sector’s role not only as
a productivity engine, but also as alabor market transformer, reshaping
employment structures in favor of high-skilled digital work.

Intangible Assets and Productivity Transformation

Beyond the ICT sector itself, the digital economy relies heavily on
investment in intangible assets such as software, databases, algorithms, and digital
R&D. Unlike physical capital, intangible assets are non-rival in nature, meaning
their use by one firm does not diminish their value for others. Moreover, once
developed, digital assets can be replicated and scaled across sectors at near-zero
marginal cost. This unique property allows intangible capital to
generate increasing returns to scale, creating productivity spillovers across firms,
industries, and even national economies.

According to the OECD Compendium of Productivity Indicators
(2023), intangible investment accounts for 30-35% of total R&D expenditure in
advanced OECD economies. More importantly, countries with higher intensity of
digital R&D consistently report stronger multifactor productivity (MFP) growth.
This supports the view that intangible assets are not just complements to physical
infrastructure but have become central to long-run growth trajectories in the digital
era.

Empirical evidence highlights this relationship. In the United
States and South Korea, two of the most advanced investors in intangible digital
assets, average annual MFP gains during 2010-2020 were 1.8% and 2.5%,
respectively. By contrast, in Italy and Spain, where intangible intensity remains
lower, MFP growth was below 1% over the same period (OECD, 2023). These
differences underscore the structural divergence between innovation-driven

economies and those still catching up in digital capacity.
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The productivity effects of intangible assets extend beyond the ICT sector.
For instance, cloud platforms and enterprise software allow SMEs to access
advanced technologies without requiring large physical investments, thereby
reducing barriers to entry and enhancing competition. Similarly, databases and
algorithms enable predictive analytics in healthcare, finance, and logistics, which
increases efficiency while creating new service industries. Thus, intangible capital

supports both sector-specific productivity gains and economy-wide transformation.

Table 2.1.1

Intangible R&D Share of Total R&D and Average MFP Growth in Selected
OECD Countries (2010-2020)

Ty Intangible Assets Average Annual MFP
Share of R&D (%) Growth (%)
United States ~35% 1.8
South Korea ~33% 2.5
Italy ~22% 0.7
Spain ~21% 0.8

Source: OECD, Compendium of Productivity Indicators 2023.

From a policy perspective, the development of intangible assets highlights
the need to address financing and diffusion gaps. OECD studies emphasize that
small and medium-sized enterprises (SMEs) often face barriers in financing
intangible investment due to lack of collateral and measurement challenges
(OECD, 2022). As a result, productivity benefits tend to be concentrated in larger
firms with stronger innovation capacity. Bridging this gap through targeted
policies—such as innovation funds, tax incentives for R&D, and digital adoption
subsidies—can help ensure that intangible-driven productivity gains are shared

more broadly across the economy.
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Digital Trade and Digitally Deliverable Services

The reach of the digital economy goes beyond domestic production—it
fundamentally reshapes international trade through the expansion of digitally
deliverable services. These services—including software, cloud computing,
digital financial services, intellectual property, and business analytics—can be
delivered remotely via ICT networks, without requiring physical cross-border
movement. This trade modality has grown rapidly, becoming a critical channel of
productivity and economic integration for many OECD economies.

According to OECD-WTO estimates, digitally deliverable services
accounted for 55% of global services trade in 2023, up from 43% in 2005,
reflecting an average annual growth rate of 7.4%, compared with 4.7% growth in
non-digitally deliverable services (OECD/WTO, 2025). This acceleration
underlines how digital technologies have transformed traditional trade flows and
enabled economies to tap into new markets with lower entry barriers.

Regionally, digital services trade exhibits distinct patterns of integration.
For instance, 62% of Europe’s digitally deliverable services exports serve
destinations within the region, reflecting strong intra-regional digital networks.
In contrast, North America directs 82% of its digitally deliverable services
exports outside the region, demonstrating broader global outreach (WTO, 2025).

These shifts have important economic implications:

o Scale and resilience: Digital trade allows firms to scale services globally
with minimal incremental cost, supporting productivity growth.

« Diversification and inclusion: Countries with strong digital ecosystems,
such as those in Northern Europe, are able to diversify export profiles

beyond physical goods.
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« Export dynamics: Digitally deliverable services are more resilient to
physical disruptions (e.g., during the pandemic), helping stabilize export
performance.

Table 2.1.2
Growth and Regional Distribution of Digitally Deliverable Services
Trade (2005-2023)

Indicator Value or Rate

Share of digitally deliverable services in total global 550,
0
services trade (2023)

Growth rate: Digitally deliverable vs. non-digitally
_ . 7.4% vs. 4.7%
deliverable services (2005-2023 avg. annual)

Europe’s digital services exports to intra-region

(2023)

62%

North America’s digital services exports to outside

region (2023)

82%

Sources: OECD/WTO (2025). Balanced Trade in Services (BaTlS) dataset. WTO
(2025). Regional exports of digitally deliverable services by destination.

In summary, digitally deliverable services have become the dominant
component of global services trade, driven by rapid growth and varying regional
dynamics. Within the OECD, countries with robust digital infrastructure and
innovation capacity are uniquely positioned to capture the productivity and trade
benefits of this shift. Conversely, economies lagging in digital readiness may
struggle to participate effectively, reinforcing the need to integrate digital trade

strategies with domestic digital economy development.
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2.2. Digital economy and productivity dynamics in OECD countries:

econometric and comparative analysis

OECD data show that economies with higher digital intensity — such as
the United States, South Korea, and Nordic countries achieved annual labor
productivity growth exceeding 2% during 2010-2020. By contrast, Italy, Spain,

and Greece, with lower levels of digital adoption, remained below 1% per year.*

This finding 1s consistent with other research. For instance, the European
Central Bank (ECB) found that firm-level adoption of digital technologies in euro-
area countries results in medium-term gains in labor productivity and TFP.
Importantly, these benefits are uneven, with firms that lack complementary

managerial and organizational capabilities benefiting less.*’
Intangible Capital and Multifactor Productivity (MFP)

The productivity effects of digitalization are closely tied to intangible
capital—software, databases, algorithms, and organizational know-how. OECD
evidence demonstrates that countries with higher investment in intangibles
consistently outperform in multifactor productivity (MFP). For example, Finland
and Sweden, where intangible investment makes up over 30% of total R&D,
reported MFP growth of 2.0-2.3% annually during the 2010s. By contrast, Spain

and Italy, with lower intangible spending, achieved less than 1%.%3

Similarly, Demmou and Franco (2021) argue that a “financing

gap” hinders small and medium-sized enterprises (SMEs) from accessing the

46 OECD (2023). Compendium of Productivity Indicators 2023. OECD Publishing, Paris.

47 European Central Bank (ECB). (2023). The Impact of Digitalisation on Labour Productivity Growth. ECB
Occasional Paper No. 339.

4 OECD (2023). Compendium of Productivity Indicators 2023. OECD Publishing, Paris.
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funds needed to invest in intangible assets, thereby slowing productivity growth

despite digital adoption potential.*’
ICT-Intensive Versus Non-ICT Sector Performance

Sectoral evidence further strengthens this link. Across OECD economies,
ICT-intensive sectors—such as telecommunications, finance, and software
services—recorded average annual productivity growth of 3.2% between 2010
and 2020, compared with just 0.8% in non-ICT sectors.’® A European Commission
study also finds that industries with faster adoption of digital tools report stronger

productivity growth, particularly in information-processing sectors.”!

Figure 2.2.1

Productivity Growth in OECD Economies by Digital Intensity (2010—
2020)
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49 Demmou, L., & Franco, G. (2021). Mind the Financing Gap: Enhancing the Contribution of Intangible Assets to
Productivity. OECD Economics Department Working Paper No. 1681.
S0 OECD (2023). OECD Digital Economy Outlook 2023. OECD Publishing, Paris

5! European Commission. (2019). Digitalisation and Productivity in Europe. Discussion Paper 119, Directorate-
General for Economic and Financial Affairs.
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Source: OECD, Compendium of Productivity Indicators 2023; OECD, Digital Economy
Outlook 2023.

High digital-intensity economies achieved labor productivity growth of
around 2.3% and MFP growth of 2.1%. Medium-intensity economies, including
Germany and France, reported ~1.6% and 1.3%. Low-intensity economies, such as
Italy, Spain, and Greece, lagged with productivity metrics below 1%. This pattern
highlights the two-speed digital economy emerging in the OECD.

The evidence confirms that digital adoption and productivity outcomes
are deeply intertwined. Countries investing heavily in ICT and intangible assets
consistently outperform others in labor and MFP growth. However, these gains are
not automatic: they require complementary policies in financing, education, and
institutional support to ensure that smaller firms and lagging economies can catch
up. Without such measures, productivity growth will remain concentrated in

frontier firms and countries, widening the gap across the OECD.

Econometric analysis of the relationship between Labour Productivity
and ICT Investment in OECD countries

Problem Statement

Between 2013 and 2023, OECD countries experienced rapid digital
transformation. The dataset includes labour productivity, ICT investment, R&D
expenditure, education attainment, and broadband subscriptions.

Objective

The aim is to analyze the relationship between labour productivity and
ICT investment, as well as to assess the role of additional indicators such as R&D
expenditure, education, and broadband infrastructure in OECD countries during

2013-2023.
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The country—year panel dataset constructed for the econometric analysis is
provided in Appendix 1 for transparency and reproducibility.
Data
o y— Labour productivity (GDP per hour worked)
o x1—ICT investment
o x2—R&D expenditure
o x3 — Education attainment (tertiary)
« x4 — Broadband subscriptions
Countries analyzed: USA, UK, Germany, France, Japan, Korea, Italy,
Canada, Australia, Spain.

Time period: 2013-2023.

Key Definitions

o Labour productivity: Output per hour worked, measuring economic
efficiency.

o« ICT investment: Expenditure on information and communication
technologies that enhance digital capacity.

« R&D expenditure: Resources allocated to research and development,
reflecting innovation intensity.

« Education attainment: Share of the population with tertiary education.

« Broadband subscriptions: Indicator of digital infrastructure and

connectivity.

Visualization and Initial Analysis
The trends show that labour productivity and ICT investment follow a

broadly similar upward trajectory in most OECD countries.
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« ICT investment rose steadily, particularly in developed economies like the
USA, Germany, and Japan.
« Productivity also increased, though at different speeds.
« In years where ICT investment slowed, productivity growth often weakened
as well.
A scatter plot analysis confirms that productivity is positively associated

with ICT investment, with visible upward patterns.
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Correlation Analysis
o Labour productivity and ICT investment: strong positive correlation (r =
0.79).
o Labour productivity and R&D: very strong positive correlation (r ~ 0.92).
o Labour productivity and education: weak  negative/insignificant
correlation.
o Labour productivity and broadband: strong positive correlation (r =~ 0.93).
This suggests that ICT and R&D are the strongest drivers of

productivity among the tested indicators.

Multicollinearity (VIF Test)
The VIF test showed that education and broadband were collinear with

other variables. After excluding them, the model became more stable.

Regression Model
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##

## Call:

## Wm(formula = y ~ x1 + x2, data = gd_m2)

##

## Residuals:

## Min 1Q  Median 3Q Max

## -105.772 -44.492 3.829 27.256 137.986

sl

## Coefficients:

## Estimate Std. Error t value Pr(>|t]|)

## (Intercept) -5.701e+01 2.463e+01 -2.314 0.022894 *

## x1 6.260e+00 1.761e+00 3.555 0.000602 ik
## x2 1.696e-03 1.707e-04 9.937 3.46e-16 sk
##H —

## Signif. codes: @ 'skx' 0,001 'xk' 0.01 'x' 0,05 '.' 0.1 ' ' 1
##

## Residual standard error: 62.29 on 91 degrees of freedom
## Multiple R-squared: ©.5342, Adjusted R-squared: 0.5239
## F-statistic: 52.17 on 2 and 91 DF, p-value: 8.036e-16

The refined model (85% confidence level) explains labour productivity as a

function of ICT investment (x1) and R&D expenditure (x2):

y="57.01+6.26x1+0.0017x2

o A 1l-unit increase in ICT investment (x1) increases labour productivity by
about 6.26 units.

o A 1-unit increase in R&D expenditure (x2) increases productivity by 0.0017
units, holding ICT constant.

o The model’s R* = 0.53, meaning that about half of productivity variation is

explained by ICT and R&D.

Conclusion

The analysis of OECD countries from 2013 to 2023 demonstrates a clear
and significant positive relationship between ICT investment and labour
productivity. The refined regression model indicates that increases in ICT
investment and R&D expenditure are both associated with higher productivity
levels, while education attainment showed weaker effects in the short run. These

findings suggest that digitalization and innovation are central drivers of economic
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efficiency in advanced economies, highlighting the importance of sustained
investment in ICT and R&D to strengthen productivity growth.
Comparative Case Study: United States and Germany

The experiences of the United States and Germany illustrate two
contrasting pathways of linking digitalization with productivity growth within
advanced OECD economies. While both countries invested substantially in
information and communication technologies (ICT), their modes of digital
transformation and institutional frameworks differed. The United States pursued
aservices- and platform-driven model, while Germany concentrated
on manufacturing modernization through Industry 4.0 and automation.

United States: Platforms, Cloud Ecosystems, and Intangible Capital

The United States has consistently been among the largest investors in ICT
capital in the OECD. According to OECD (2021a), ICT investment in the U.S.
accounted for more than 3% of GDP in the late 2010s, significantly above the
OECD average.”? Much of this growth was concentrated in software, databases,
and cloud services, reflecting the dominance of firms such as Amazon, Microsoft,
Google, and Apple. These firms not only pioneered global platform ecosystems but
also reinforced the U.S. leadership in the digital economy.

The U.S. Bureau of Economic Analysis (BEA) estimates that the digital
economy accounted for around 10% of U.S. GDP in 2020, outpacing the growth of
total GDP.> This expansion was closely tied to intangible assets—software, data,
and organizational innovations—that complement ICT hardware. Corrado, Haskel,
and Jona-Lasinio (2017) emphasize that productivity growth increasingly depends

on such intangible capital.>* Brynjolfsson, Rock, and Syverson (2019) further

2 OECD (2021a). ICT Investment as a Share of GDP: United States. OECD.stat Database.

33 BEA (2022). Measuring the Digital Economy. U.S. Bureau of Economic Analysis.

3 Corrado, C., Haskel, J., & Jona-Lasinio, C. (2017). Intangible Capital and Growth in Advanced Economies:
Measurement and Comparative Analysis. Journal of Economic Perspectives
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describe this process as the “Productivity J-Curve,” where initial investments in
new general-purpose technologies (like Al, big data, and cloud) may temporarily
depress measured productivity, but long-run effects emerge once firms reorganize
and accumulate complementary intangibles.>®

At the sectoral level, the United States registered its strongest productivity
growth in ICT-intensive services, such as information services, finance, and
professional services. These sectors benefited from economies of scale and
network effects inherent in digital platforms. As a result, the U.S. outperformed
many OECD peers in service-sector productivity after 2010.

Germany: Industry 4.0, Automation, and the Dual Training System

Germany’s digital economy trajectory has been more manufacturing-
oriented, reflecting its long-standing strengths in engineering and industrial
production. Through the “Plattform Industrie 4.0” initiative, launched in 2011,
German policymakers and firms coordinated standards, interoperability
frameworks, and digital architectures to support cyber-physical systems and
automated production.>®

While Germany’s ICT investment as a share of GDP remained below that
of the United States, the country excelled in robot adoption and automation,
particularly in the automotive and machinery industries. The International
Federation of Robotics (2021) places Germany among the top OECD economies in
robot density, far ahead of the EU average. These investments allowed Germany to
maintain productivity gains in advanced manufacturing despite slower progress in
service-sector digitalization.

A distinctive feature of the German model is its dual vocational education

and training (VET) system, which equips workers with the technical skills

3 Brynjolfsson, E., Rock, D., & Syverson, C. (2019). The Productivity J-Curve: How Intangibles Complement
General Purpose Technologies. NBER Working Paper No. 25148.
36 BMWi (2019). Industrie 4.0 Platform Strategy Paper. Federal Ministry for Economic Affairs and Energy, Berlin.
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necessary for adopting Industry 4.0 technologies. According to OECD (2019), this
system has been crucial for reducing skill mismatches and ensuring that
productivity gains from digital technologies are widely diffused across firms,
including medium-sized enterprises.>’

Comparative Evidence: ICT Investment and Productivity

Figure 2.3 presents ICT investment as a share of GDP across OECD
countries in 2022, highlighting the relative positions of the United States and
Germany. The United States clearly exceeds the OECD average, with ICT
spending above 3% of GDP, while Germany remains in the mid-to-lower range.

Figure 2.2.2
ICT investment as a share of GDP in OECD countries (highlighting the
United States and Germany), 2022
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Source: OECD Going Digital Toolkit, Indicator 30 (https://goingdigital.oecd.org/indicator/30).

As shown in the figure, the U.S. allocates a larger share of its economy
to ICT investment, reflecting its focus on software, data-driven innovation, and

digital platforms. Germany, despite lower ICT investment intensity, channels

57 OECD (2019). OECD Skills Outlook. Paris: OECD Publishing.
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resources into automation and manufacturing technologies, supported by its
institutional strengths in vocational training and industrial coordination.

This divergence explains sectoral differences in productivity outcomes. In
the  United  States, ICT-intensive  servicesdrive  growth, while in
Germany, manufacturing industries such as automotive and machinery remain
the primary beneficiaries of digital investment. Both cases confirm that ICT capital
is a necessary driver of productivity, but the effectiveness of digitalization
depends on complementary factors: intangibles and platforms in the U.S., and

technical skills and automation in Germany.

2.3. The employment paradox: analyzing labor market adjustments in the era
of automation and Al

One of the central debates in the economics of digitalization concerns the
so-called employment paradox. While automation and artificial intelligence (Al)
are widely recognized as engines of productivity growth, their implications for
employment remain contested. On the one hand, digital technologies reduce
production costs, create new industries, and generate entirely new job categories.
On the other, they threaten existing employment structures by displacing routine
and repetitive tasks, thereby contributing to job losses, skill mismatches, and rising
inequality. This duality—productivity gains versus employment risks—defines the
paradox.

For OECD economies, which have experienced rapid advances in ICT
investment and digital skills over the past decade, the employment paradox is
particularly relevant. The findings of Section 2.2 demonstrated that ICT capital and
digital skills are strongly associated with productivity growth. However, whether

these gains translate into broad-based employment improvements is less
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straightforward. OECD countries now face the challenge of transforming
productivity gains into inclusive labor market outcomes.

Historical Context: Technology, Employment, and Skill-Biased
Change

The employment paradox is not new. Historical evidence from past
technological revolutions shows that productivity improvements can initially
generate job losses but eventually create new opportunities. During the Industrial
Revolution, mechanization displaced artisans and agricultural workers, but over
time it produced new jobs in factories and services. The spread of electricity and
mass production in the early 20th century followed a similar pattern: initial
disruption, followed by new employment opportunities once economies adapted.

In the late 20th century, the rise of computers and ICT systems introduced
the concept of skill-biased technological change (SBTC). Seminal work by
Autor, Katz, and Krueger (1998) demonstrated that computer adoption increased
the relative demand for skilled workers while reducing demand for less-skilled
labor.>® Later, Goos and Manning (2007) refined this into the idea of routine-
biased technological change (RBTC): automation disproportionately substitutes
routine, codifiable tasks, which are concentrated in middle-skill clerical and
manufacturing jobs.>

Thus, the historical record suggests that technological change does not
eliminate work per se but transforms its nature. What is unique about the current
era is the scope of Al and digital platforms, which extend automation beyond
routine physical tasks into cognitive, analytical, and even creative domains.

Automation and Job Displacement in OECD Economies

8 D., Katz, L., & Krueger, A. (1998). Computing Inequality: Have Computers Changed the Labor

Market? Quarterly Journal of Economic

% Goos, M., & Manning, A. (2007). Lousy and Lovely Jobs: The Rising Polarization of Work in Britain. Review of
Economics and Statistics
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OECD research highlights that a significant share of jobs are at risk of
automation.  According to the OECD  Employment  QOutlook 2019,
approximately 14% of jobs across OECD countries are at high risk of
automation, while another 32% are likely to experience significant changes in
how tasks are performed.®® The degree of risk varies widely across countries: for
example, Slovakia, Germany, and Italy are at the higher end, while the United
Kingdom, United States, and Nordic countries show relatively lower risk levels.

Job displacement is particularly pronounced in manufacturing and routine
office work. Industrial robots have replaced assembly-line workers in automotive
and electronics industries, while software has automated clerical tasks such as
bookkeeping and payroll. Acemoglu and Restrepo (2018) estimate that each
additional robot introduced into the U.S. economy between 1990 and 2007
displaced between three and five workers.®!

However, automation does not uniformly eliminate jobs. Many roles
are task bundles, combining routine and non-routine components. Automation
often substitutes certain tasks while complementing others. For example, a
logistics worker may lose routine scheduling tasks to algorithms but gain new

responsibilities in managing automated systems.

Figure 2.3.1

%0 OECD (2019). OECD Employment Outlook 2019: The Future of Work. Paris: OECD Publishing.
61 Acemoglu, D., & Restrepo, P. (2018). Robots and Jobs: Evidence from US Labor Markets. Journal of Political
Economy
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Jobs at High Risk of Automation, % of Employment, Selected OECD

Countries

B High risk of automation Risk of significant change

70 r
60
50
40
30
20 r

10

0§&®§§§$§§@@@§£§§&£®@§§&$¢$$@$
Source: OECD Employment Outlook 2019.

As illustrated in Figure 2.3.1, automation risks are unevenly distributed
across OECD economies. On average, about 14% of jobs are at high risk of being
automated, while another 32% are expected to undergo substantial changes in task
composition (OECD, 2019). Countries with a higher share of routine
manufacturing and clerical work, such as Slovakia and Germany, face greater
exposure, whereas economies with more diversified service sectors, such as the
United States and the United Kingdom, display lower risk levels. This variation
underscores the importance of institutional capacity, skills systems, and industrial
structure in shaping how automation affects national labor markets.

Job Creation in the Digital Economy

While automation displaces some jobs, digitalization also creates new
opportunities. OECD data show that employment in the ICT sector has grown
steadily over the past decade, accounting for 4-6% of total employment in most

advanced economies.®> New occupations such as data scientists, cybersecurity

62 OECD (2021). The Future of Work in the Digital Economy. Paris: OECD Publishing.
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specialists, Al engineers, and cloud architects have emerged, alongside digital
marketing and e-commerce roles.

Another dimension of job creation is the rise of the platform economy.
Digital platforms like Uber, Upwork, Amazon Mechanical Turk, and Deliveroo
have created flexible, on-demand employment. These jobs provide entry
opportunities for many workers but also raise concerns regarding job security,
benefits, and working conditions. The OECD (2020) stresses that platform work,
while growing, should be integrated into labor regulations to ensure fairness.®

Thus, the net effect of digitalization on employment depends on whether
job creation outweighs displacement and whether workers can transition
effectively.

Labor Market Polarization and Inequality

One of the clearest outcomes of automation and Al in OECD countries has
been labor market polarization. Studies show a hollowing-out of middle-skill,
routine jobs, while high-skill cognitive jobs and low-skill manual service jobs
remain. Goos, Manning, and Salomons (2014) find that routine jobs in clerical and
manufacturing occupations declined sharply between 1993 and 2010, while both
high- and low-skill job categories grew.

This polarization has reinforced wage inequality. High-skill workers in ICT
and Al-intensive industries command rising wages, while low-skill service workers
see stagnating pay. The OECD (2020) reports that wage inequality has widened in
most OECD economies since the early 2000s, partly due to technological change.

Education and skills systems are critical mediators. Countries with robust
vocational training and reskilling programs—such as Germany and the Nordic

states—have experienced smoother transitions. In contrast, the United States, with

9 OECD (2020). Artificial Intelligence in Society. Paris: OECD Publishing.
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weaker retraining mechanisms, has seen sharper job polarization and regional
disparities.

Case Studies: Contrasting Adjustments in OECD Countries

United States. The U.S. labor market is characterized by high flexibility
but weaker social protections. Automation has contributed to significant job
polarization, with middle-skill clerical and manufacturing jobs declining. At the
same time, the gig economy has expanded rapidly, accounting for millions of
workers in ride-hailing, delivery, and freelance platforms. While this flexibility
fosters innovation and rapid adjustment, it has also resulted in precarious
employment and widening inequality.

Germany. In contrast, Germany has managed automation through
coordinated industrial and labor institutions. The adoption of Industry 4.0
technologies in manufacturing was accompanied by investments in the dual VET
system, enabling workers to upgrade their skills. As a result, job losses in routine
manufacturing tasks have been partly offset by gains in advanced manufacturing,
engineering, and service roles. Social dialogue between unions, employers, and the
state has further cushioned adjustment costs.

Nordic countries. Denmark, Sweden, and Finland illustrate a “flexicurity”
model, combining flexible labor markets with strong safety nets and active labor
market policies. These institutions reduce the social costs of displacement while
encouraging innovation and digital adoption.

Together, these case studies highlight that institutions matter: automation
can be either job-destroying or job-transforming, depending on national policy
frameworks.

Artificial Intelligence and the Future of Work

Al represents a more disruptive wave of technological change than earlier

forms of automation because it extends into cognitive and analytical tasks.
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McKinsey (2017) estimates that up to 375 million workers worldwide may need to
change occupations by 2030 due to Al and automation. The OECD (2020)
similarly estimates that around 27% of jobs across OECD economies could be
significantly transformed.%*

Al systems already automate tasks such as translation, legal document
review, and medical diagnostics. However, Al also augments human work: doctors
use Al to analyze imaging scans, teachers use Al tools for personalized learning,
and financial analysts use algorithms for risk assessment. The balance between
substitution and complementarity will determine AI’s ultimate effect on
employment.

One risk is that Al adoption could reinforce inequality, as firms with
greater access to data and computing power gain disproportionate advantages.
Policymakers must therefore ensure inclusive access to Al-related skills and

infrastructure.

% OECD (2020). Artificial Intelligence in Society. Paris: OECD Publishing.
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CHAPTER III. THE DEVELOPMENT OF THE DIGITAL ECONOMY IN
UZBEKISTAN: CURRENT TRENDS, CHALLENGES, AND PROSPECTS

3.1. Digitalization of Uzbekistan’s economy: recent developments and
sectoral analysis

In recent years, Uzbekistan has entered a new phase of economic
modernization, where digital technologies have been identified as a key driver of
structural transformation and competitiveness. This strategic turn is enshrined in
the Presidential Decree PO—6079 (2020). Presidential Decree of the Republic of
Uzbekistan. On the Approval of the Digital Uzbekistan — 2030 Strategy. Tashkent.,
which set out long-term priorities for creating nationwide digital infrastructure,
developing e-government platforms, expanding ICT-based industries, and
improving the digital skills of the population. The Strategy is closely aligned with
the broader Government of Uzbekistan (2023). Uzbekistan—2030 Development
Strategy. Tashkent., which considers digital transformation as one of the
fundamental conditions for achieving inclusive and sustainable growth.

The institutional foundation of reforms was strengthened with PF-269
(2022). Presidential Decree of the Republic of Uzbekistan. On the Establishment of
the Ministry of Digital Technologies. Tashkent., which created the Ministry of
Digital Technologies on the basis of the former Ministry for the Development of
Information Technologies and Communications. The new ministry has been tasked
with implementing state policy in the fields of digital economy, ICT infrastructure,
e-government, and the regulation of artificial intelligence and data governance.
Furthermore, subsequent government decisions introduced the International Digital

Technologies Center, a special economic zone with a unique legal regime designed
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to attract foreign investors, support IT exports, and accelerate the establishment of
globally competitive technology companies in Uzbekistan.®

Infrastructure Development

One of the most notable achievements in recent years has been the rapid
expansion of digital infrastructure. The total length of fiber-optic communication
lines increased from 12.7 thousand km in 2016 to more than 118 thousand km
in 2023, with nearly 60 thousand km constructed in a single year.®® This massive
expansion created the foundation for higher-speed internet access, particularly in
rural areas, and laid the groundwork for industrial digitalization.

In parallel, 5G technology has been introduced by Uztelecom, with pilot
projects launched in Tashkent in 2022 and subsequently expanded to all regional
centers by 2024. By mid-2025, more than 3,500 5G base stations had been
deployed nationwide.®” The modernization of the mobile communication
infrastructure has allowed internet penetration to reach over 88% of the
population, with mobile broadband subscriptions exceeding 100 per 100
inhabitants.®® These advances are complemented by efforts to expand data centers
and cloud services, including state-supported initiatives to develop high-
performance computing for artificial intelligence research.®

Digital Government

Considerable progress has also been achieved in the sphere of e-government.
According to the UN (2022). E-Government Development Index. New York: United

Nations., Uzbekistan advanced to the group of countries with a “high” level of

8 UNDP (2025). Digital Transformation in Uzbekistan: Infrastructure and Policy Review. Tashkent

8 PO-383 (2023). Presidential Resolution of the Republic of Uzbekistan. On Measures for Expanding Fiber-Optic
Infrastructure. Tashkent

87Uztelecom (2024). Annual Report: Expansion of 5G and Fiber Networks. Tashkent

8 ITU (2023). ICT Indicators for Uzbekistan. Geneva.; Freedom House (2024). Freedom on the Net 2024
Uzbekistan. Washington, DC

8 PF-46 (2023). Presidential Decree of the Republic of Uzbekistan. On Measures for the Further Development of
Digital Government. Tashkent
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digital government development. By 2024, more than 300 types of interactive
public services were available through the Unified Portal of Interactive State
Services (my.gov.uz), with integration of electronic identification, e-signature, and
inter-agency data exchange systems’’.

Sectoral Transformation

The financial sector has been at the forefront of digitalization. According to
the Central Bank of Uzbekistan (2024). Annual Report on the Development of the
Banking Sector. Tashkent., the number of issued bank cards exceeded 46 million in
2024, and digital payments through the Uzcard and Humo systems grew by more
than 50% year-on-year. The rapid development of e-commerce has been supported
by government incentives. By 2023, the domestic e-commerce market had reached
over USD 600 million, with forecasts of steady double-digit growth in the medium
term.”!

The ICT export sector has also become a strategic priority. The IT Park
Uzbekistan (2024). Official Statistics on Residents and Exports. Tashkent. reported
more than 2,400 companies as residents by mid-2025, including more than 450
with foreign capital. Exports of IT services have expanded rapidly, particularly in
software development, outsourcing, and call-center services, contributing to the
diversification of Uzbekistan’s external trade. As a result, the digital economy’s
contribution to GDP has increased steadily in recent years, reflecting the

government’s commitment to digital transformation and economic diversification.

70 PF—46 (2023). Presidential Decree of the Republic of Uzbekistan. On Measures for the Further Development of
Digital Government. Tashkent.)
"NKPMG (2023). E-commerce in Central Asia: Market Outlook. Tashkent
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Figure 3.1.1

Share of the Digital Economy in Uzbekistan’s GDP, 2020-2023 (%)
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As shown in Figure 3.1, the share of the digital economy in GDP grew
from 1.99% in 2020 to nearly 3% in 2023. Although this remains modest compared
to OECD averages, the upward trajectory highlights the growing role of ICT and

digital trade in Uzbekistan’s structural modernization.

The health sector has introduced electronic polyclinics and hospital
management systems, as well as digital prescriptions linked to the state health
insurance system.”” In energy and utilities, smart metering projects and automated
billing systems have been rolled out with the support of international financial

institutions.”?

2WHO (2024). Digital Health Progress in Uzbekistan. Geneva
BADB (2023). Uzbekistan Energy Sector Modernization Project Report. Manila
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Human Capital and Skills

Uzbekistan has recognized that the sustainability of digital transformation
depends on the availability of skilled human resources. The PO-383 (2021).
Presidential Decree of the Republic of Uzbekistan. On the Launch of the “One
Million Coders” Program. Tashkent. program, launched with international
support, has trained over 2.5 million participants and issued more than 1 million

’

certificates. Follow-up initiatives, such as “One Million Al Prompters,” aim to

broaden the range of advanced digital skills among young people.’

3.2. Challenges facing digital transformation in employment and
productivity in Uzbekistan
Despite notable progress in the digitalization of Uzbekistan’s economy,
significant challenges remain in translating these developments into broad-based
improvements in employment and productivity. While infrastructure expansion, IT
exports, and digital government services are accelerating, structural and

institutional barriers continue to limit the full potential of digital transformation.

Table 3.2.1

Key Challenges of Digital Transformation in Uzbekistan and Their Implications

Implications for
Challenge Description Employment and Source
Productivity
Limited number of Slows adoption of PO-383
highly skilled ICT, Al, advanced digital
: : . ) : (2021);
Skills mismatch and data specialists technologies; restricts UNDP
despite large-scale productivity spillovers;
IR : : : (2025)
training initiatives increases brain drain
Regional and | Urban areas (Tashkent) Unequal access to PO—-6079

7 MDT (2024). National Program “One Million AI Prompters”. Ministry of Digital Technologies of the Republic of
Uzbekistan. Tashkent
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sectoral benefit more than rural digital jobs; slower (2020);

disparities regions; ICT productivity growth in | ADB (2023)
concentrated in finance | agriculture, mining, and
and IT exports manufacturing
Outdated business

Productivity ICT investments not models and low SME World Bank

aradox fully reﬂ(.ec.ted in labor adoption rgduc;e the (2023)

P productivity growth transformative impact
of digitalization
1a§2§rﬁl;:tlﬁgﬁga te Job polarization; risk of
Employment .12) bs in IT/losistics but exclusion for older OECD
vulnerabilities | 7% & : workers and those with (2023)
displace low-skill . )
: limited education
routine work
: Undermines trust in PF-46
Regulatory and chaé(efjéi 15 rif[)te(;ign, digital platforms; (2023),;
institutional Y Y» an discourages SMEs from | Freedom
enforcement of digital ) -
gaps contracts adopting digital House
solutions (2024)

Skills Mismatch and Human Capital Limitations

A critical challenge lies in the insufficient level of digital skills and
professional qualifications among the workforce. Although programs such
as PO-383 (2021). Presidential Decree of the Republic of Uzbekistan. On the
Launch of the “One Million Coders” Program. Tashkent. have expanded access to
basic ICT education, the supply of highly skilled specialists in artificial
intelligence, data analytics, and cybersecurity remains inadequate. According
to UNDP (2025). Digital Transformation in Uzbekistan: Infrastructure and Policy
Review. Tashkent., only a fraction of program graduates transition into advanced
technical roles, and many young professionals migrate abroad in search of better

opportunities.”” This skills gap creates difficulties for domestic firms in adopting

7S UNDP (2025). Digital Transformation in Uzbekistan: Infrastructure and Policy Review. Tashkent
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Industry 4.0 technologies and limits productivity spillovers from digital
investments.

Uneven Impact Across Regions and Sectors

Digital transformation in Uzbekistan has thus far been concentrated in urban
areas, particularly Tashkent, while rural regions lag behind. Internet penetration
rates and access to modern ICT infrastructure remain significantly lower in remote
districts, which constrains opportunities for SMEs and agricultural producers to
integrate into digital markets.”® Similarly, while financial services and IT exports
have benefitted substantially from digitalization, traditional industries such as
agriculture, mining, and small-scale manufacturing have been slow to adopt
digital tools, resulting in an uneven distribution of productivity gains.

Productivity Paradox

A further issue is the so-called productivity paradox of digitalization,
where increased ICT investments do not immediately translate into higher labor
productivity. In Uzbekistan, despite rapid growth in internet access and IT services
exports, average labor productivity growth remains modest compared to regional
peers. According to World Bank (2023). Uzbekistan Country Economic
Memorandum. Washington, DC., the persistence of outdated business models, low
levels of digital adoption among SMEs, and barriers to technology diffusion reduce
the overall impact of digitalization on productivity.”’

Employment Vulnerabilities

Automation and platformization also present risks for employment structures.
The rise of digital financial services, e-commerce platforms, and Al-driven
business solutions has generated new jobs, but it has also displaced workers

in routine clerical, retail, and low-skill service jobs. Studies by the OECD show

76 PO-6079 (2020). Presidential Decree of the Republic of Uzbekistan. On the Approval of the Digital Uzbekistan —
2030 Strategy. Tashkent
77 World Bank (2023). Uzbekistan Country Economic Memorandum. Washington, DC
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that countries with weak retraining systems face sharper job polarization. In
Uzbekistan, where labor market institutions are still adapting, this risk is
particularly relevant. While digitalization can create new opportunities in IT and
logistics, vulnerable groups such as older workers and those with limited education
may face exclusion from the digital labor market.”®

Regulatory and Institutional Barriers

Finally, the regulatory environment has not kept pace with technological
change. Despite improvements in e-government, gaps remain in data protection,
cybersecurity, and intellectual property rights. The PF—46 (2023). Presidential
Decree of the Republic of Uzbekistan. On Measures for the Further Development
of Digital Government. Tashkent. highlights the need for unified standards and
stronger legal frameworks for digital platforms, yet implementation remains
uneven. Weak enforcement of digital contracts and insufficient cybersecurity
standards undermine trust among businesses and consumers, limiting

digitalization’s contribution to both employment and productivity growth.”

3.3. Prospects for accelerating digital development: government

initiatives and strategic priorities

Uzbekistan has identified digital transformation as a central pillar of its
long-term socio-economic development strategy. The government’s vision is
outlined in the PO-6079 (2020). Presidential Decree of the Republic of
Uzbekistan. On the Approval of the Digital Uzbekistan — 2030 Strategy.
Tashkent. and reinforced by the Government of Uzbekistan (2023). Uzbekistan—
2030 Development Strategy. Tashkent., both of which emphasize innovation-driven

growth, competitive ICT exports, and widespread digital inclusion. Building on the

8 OECD (2023). Employment Outlook. Paris: OECD Publishing.
7 Freedom House (2024). Freedom on the Net 2024: Uzbekistan. Washington, DC
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foundations laid between 2020 and 2024, the next stage of reforms focuses on
deepening sectoral digitalization, strengthening institutional frameworks, and

positioning Uzbekistan as a regional digital hub.
Expansion of Digital Infrastructure

The government has set ambitious targets for extending broadband and
mobile connectivity nationwide. According to PO-383 (2023). Presidential
Resolution of the Republic of Uzbekistan. On Measures for Expanding Fiber-Optic
Infrastructure. Tashkent., by 2030 the total length of fiber-optic communication
lines is planned to exceed 250,000 km, ensuring high-speed internet even in
remote districts. In parallel, Uztelecom aims to deploy nationwide 5G coverage by
2027, creating a technological base for smart cities, e-health, and Industry 4.0

applications.
Digital Government and Data-Driven Administration

The PF—46 (2023). Presidential Decree of the Republic of Uzbekistan. On
Measures  for the  Further  Development of Digital Government.
Tashkent. introduces a roadmap for developing digital government into a data-

driven administration. Priorities include:

«  Expanding the Unified Portal of Interactive State Services to
cover 100% of core public services by 2030;

o Building data lakes for inter-agency information exchange;

o  Establishing anational AI  research institute and
deploying GPU-based high-performance computing for big data and Al
solutions (MDT, 2024).
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These measures are designed to increase transparency, reduce bureaucratic

inefficiencies, and improve citizen trust in digital platforms.
Boosting ICT Exports and Startup Ecosystem

The government views IT services exports as a key source of
diversification. The PO-3832 (2019). Presidential Resolution of the Republic of
Uzbekistan. On Measures for the Organization of IT Park Uzbekistan.
Tashkent. laid the foundation for IT Park, which now hosts more than 2,400
resident companies, including over 450 foreign-capital firms.®® By 2030, the
government aims to increase IT services exports to USD 1 billion annually,
supported by tax incentives, access to venture financing, and the creation of
an International Digital Technologies Center with a special legal regime for

foreign investors.®!
Developing Human Capital for the Digital Economy

Strengthening the skills base remains a strategic priority. The PO-383
(2021). Presidential Decree of the Republic of Uzbekistan. On the Launch of the
“One Million Coders” Program. Tashkent. successfully expanded digital literacy,
and follow-up programs such as “One Million AI Prompters” are broadening
access to next-generation competencies. In addition, the Uzbekistan—2030
Strategy calls for integrating digital skills into all levels of the national education
system and fostering public-private partnerships in ICT training. These initiatives
are essential to ensuring that digital transformation supports inclusive employment

growth and higher productivity.

80 IT Park Uzbekistan (2024). Official Statistics on Residents and Exports. Tashkent.
81 UNDP (2025). Digital Transformation in Uzbekistan: Infrastructure and Policy Review. Tashkent.
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Strengthening Regulatory and Institutional Frameworks

For sustainable digital development, Uzbekistan is prioritizing reforms in
digital governance, data protection, and cybersecurity. The PF—46 (2023).
Presidential Decree of the Republic of Uzbekistan. On Measures for the Further
Development of Digital Government. Tashkent. calls for the adoption of unified
cybersecurity standards and a national data protection framework. Furthermore,
aligning domestic regulations with international norms is seen as critical for

attracting foreign investment and integrating into the global digital economy.
Strategic Outlook

Looking ahead, Uzbekistan’s digital transformation strategy rests on three

pillars:

1. Infrastructure deepening — nationwide broadband and 5G
expansion, data centers, and cloud services;

2. Human capital strengthening — large-scale digital skills
programs, integration of ICT into education, and targeted reskilling for
vulnerable groups;

3. Innovation and exports — growth of IT services exports,
startup ecosystem development, and positioning Uzbekistan as a Central

Asian hub for digital trade and technology services.

If these priorities are successfully implemented, the contribution of the
digital economy to GDP could surpass 5% by 2030, with significant positive

spillovers for productivity, innovation, and employment.
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CONCLUSION

This monograph has examined the complex relationship between the digital
economy, productivity, and employment, with a particular focus on lessons from
OECD countries and their relevance for Uzbekistan. The study was motivated by
the recognition that the digital economy is not simply a technological trend but a
transformative force that reshapes production systems, labor markets, and

institutional frameworks.

The first chapter laid the theoretical and conceptual foundations of the
research. The review of the literature emphasized that the digital economy is
multidimensional, encompassing investments in ICT, the diffusion of broadband
networks, the accumulation of intangible assets such as software and data, and the
development of human capital through digital skills. Existing studies highlighted
that ICT investment can significantly enhance productivity, both at the firm and
national levels, by enabling automation, increasing efficiency, and supporting
innovation. At the same time, the literature also drew attention to the so-called
employment paradox of digitalization. On the one hand, digitalization creates
entirely new sectors of employment, such as IT services, e-commerce, and
platform-based logistics. On the other hand, it displaces workers engaged in
routine and low-skill occupations, particularly in manufacturing, retail, and clerical
work. This dual nature of digitalization means that while its overall economic
benefits are undeniable, the distribution of those benefits can be highly uneven,
often reinforcing existing inequalities unless accompanied by complementary
policies. The review also underlined that institutional quality and regulatory
readiness are decisive for maximizing the dividends of digitalization. In contexts
where institutions are weak or skills are underdeveloped, digitalization risks

creating further divides rather than promoting inclusive growth.
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The second chapter provided empirical support for these theoretical
arguments by applying econometric analysis to panel data from ten OECD
countries covering the period 2013 to 2023. The dependent variable was labor
productivity, measured as GDP per hour worked, while the independent variables
included ICT investment, R&D expenditure, education levels, and broadband
penetration. The results confirmed that ICT investment is positively and
significantly associated with productivity growth. R&D expenditure also showed a
strong positive impact, highlighting the importance of innovation as a complement
to ICT adoption. Education, by contrast, displayed weaker effects, suggesting that
general attainment does not automatically translate into digital readiness; rather,
the relevance and quality of education in building digital competencies matter
most. Broadband penetration had mixed results, with evidence that infrastructure

expansion takes time before it is fully absorbed into productive use.

The econometric findings also illustrated the productivity paradox: while
ICT investment boosts productivity, the magnitude of this effect varies across
countries and sectors. The comparative case study of the United States and
Germany shed further light on this issue. The United States demonstrated that
large-scale ICT investment in digital platforms and services can drive strong
productivity growth in the service sector. Companies such as Amazon, Google, and
Microsoft built ecosystems that redefined entire industries. Germany, meanwhile,
pursued a different path, focusing on Industry 4.0 and embedding automation into
manufacturing processes. This was supported by its dual vocational training system
and industrial policy, which helped firms integrate new technologies effectively.
These contrasting models showed that ICT by itself is insufficient; the institutional,
educational, and industrial contexts in which digital technologies are embedded

determine their ultimate productivity impact.



novateurpublication.org

The third chapter shifted the analysis to Uzbekistan, where the government
has declared digital transformation a national priority through the “Digital
Uzbekistan — 2030 Strategy (PQ—-6079, 2020) and related policy initiatives. In
recent years, Uzbekistan has made impressive progress in expanding digital
infrastructure, creating institutional frameworks, and stimulating ICT exports. The
length of fiber-optic communication lines grew nearly tenfold between 2016 and
2023, and pilot 5G projects have been rolled out in Tashkent and regional centers.
The Ministry of Digital Technologies, established by Presidential Decree PF-269
(2022), has taken a leading role in implementing digital policies. IT Park
Uzbekistan, created in 2019, has become a hub for digital entrepreneurship,
hosting more than 2,400 companies by 2024, including over 450 with foreign
investment. The expansion of e-government platforms, such as the Unified Portal
of Interactive State Services, and large-scale training initiatives like “One Million

Coders” have further signaled the country’s commitment to digitalization.

Yet, despite this progress, significant challenges remain. Skills mismatch
continues to be one of the most pressing barriers. While many citizens have
acquired basic ICT literacy, there is still a shortage of advanced specialists in
artificial intelligence, data science, and cybersecurity. Regional disparities also
persist, with urban centers like Tashkent reaping most of the benefits of
digitalization, while rural regions lag behind in infrastructure and digital adoption.
Moreover, Uzbekistan is experiencing its own form of the productivity paradox:
despite large investments in ICT, aggregate productivity growth remains modest
compared to the scale of investment, indicating that the absorption of technology
by firms is limited. Employment vulnerabilities are also becoming evident as
automation and platformization displace routine jobs in clerical and retail services.

Finally, gaps in regulatory frameworks—particularly in areas such as data
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protection, cybersecurity, and intellectual property—undermine trust in digital

systems and constrain the potential of the digital economy.

Taken together, the three chapters of this monograph present a coherent
picture. ICT investment and digital transformation are powerful drivers of
productivity growth, but they are not silver bullets. Their impact depends on the
broader institutional, educational, and industrial context. Digitalization produces
both opportunities and risks in the labor market, with the balance between job
creation and job destruction determined by the adaptability of skills systems and
labor market institutions. OECD evidence suggests that countries that successfully
integrate ICT with R&D investment and targeted skills development achieve the
strongest and most inclusive outcomes. For Uzbekistan, the challenge lies in
moving from infrastructure expansion and basic literacy to deeper digital

integration, advanced skills development, and regulatory trust.

The overarching conclusion of this research is that Uzbekistan stands at a
pivotal moment in its digital transformation. The foundations have been laid:
infrastructure has expanded, institutional reforms have been launched, and IT
exports are rising. However, the next stage of digital development will require
more than physical infrastructure. It will require human capital capable of
sustaining innovation, institutions that can ensure trust and security, and policies
that guarantee the inclusiveness of digital growth. Without these, Uzbekistan risks
falling into the productivity paradox—investing heavily in digital technologies

without reaping their full benefits.

In light of the findings of this monograph, several key

recommendations can be made for Uzbekistan.
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First, human capital must become the central priority. This means not only
expanding coding and ICT literacy programs, but also building advanced skills in
Al, data analytics, and cybersecurity. Sector-specific training programs, developed
in partnership with industries, could ensure that education is relevant to market
needs. Expanding regional training centers would also help bridge the rural-urban

divide.

Second, support for SMEs and traditional sectors must be strengthened.
Small and medium enterprises are the backbone of Uzbekistan’s economy, yet
many lag in digital adoption. Policies such as digital vouchers or subsidized cloud
services could lower the barriers to entry. Agriculture, which employs a large share
of the population, could benefit from pilot projects in precision farming, digital
marketplaces, and blockchain traceability. In manufacturing, Industry 4.0

initiatives could help firms adopt robotics and Al-based automation.

Third, employment risks must be managed proactively. Digitalization
inevitably displaces some workers, particularly those in routine roles. National
retraining and reskilling programs should be developed to help these workers
transition to emerging sectors. Inclusive digital labor markets should also be
promoted, enabling women, youth, and rural workers to participate in digital
outsourcing and freelance opportunities. At the same time, protections for gig
workers in delivery, e-commerce, and ride-hailing services should be introduced to

ensure fair wages and social security.

Fourth, governance and regulation need to be modernized. Trust is the
foundation of the digital economy. Uzbekistan should adopt a comprehensive data

protection law aligned with international standards, establish a national
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cybersecurity agency, and enforce intellectual property rights more effectively.

Open data initiatives could further promote innovation by startups and researchers.

Finally, Uzbekistan should pursue a more ambitious strategy for ICT
exports and innovation. IT Park should be scaled up through partnerships with
global venture capital funds and accelerators. A Digital Silk Road initiative could
position Uzbekistan as a hub for digital trade in Central Asia, with targeted support
for subsectors such as fintech, gaming, and artificial intelligence solutions. Setting
clear export targets and offering differentiated incentives would help diversify the

structure of ICT exports.

In conclusion, this monograph has demonstrated that digitalization is a
double-edged sword: it is both an engine of productivity and a source of
employment disruption. For OECD countries, the evidence shows that with the
right policies, digitalization can deliver sustained productivity growth while
mitigating social risks. For Uzbekistan, the challenge is to ensure that the
ambitious reforms already underway translate into inclusive, productivity-
enhancing outcomes. If the government succeeds in strengthening human capital,
supporting SMEs, managing employment risks, modernizing governance, and
expanding ICT exports, the contribution of the digital economy to GDP could
reach 5-6 percent by 2030. More importantly, it could ensure that digital
transformation becomes not only a driver of economic modernization, but also a

source of inclusive and sustainable development for the country.
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Appendix 1
OECD Panel Dataset for Econometric Analysis (2013-2023)
Country Year Labour_Productivity | ICT_Investment R&D Education | Broadband
) (x1) Expenditure (x3) (x4)
(x2)
USA 2013 76,22 14,51 41959,82 32,96 7340280
USA 2014 60,92 5,58 45985,28 33,03 15621089
USA 2015 51,44 14,7 44973,28 21,37 7727375
USA 2016 62,84 8,04 35742,69 27,96 9368437
USA 2017 92,83 6,39 28764,34 25,99 11841050
USA 2018 104,96 7 35427,03 32,77 5696756
USA 2019 92,53 6,71 21951,55 43,47 19484480
USA 2020 106,59 8,05 22930,16 35,53 11602287
USA 2021 58,54 9,95 21031,66 4228 8881700
USA 2022 96,38 8,12 35602,04 31,4 7772817
USA 2023 117,87 12,75 48184,97 41,84 13968500
GBR 2013 114,53 5,88 25879,49 16,36 9879955
GBR 2014 77,21 7,71 44862,13 25,7 9214018
GBR 2015 87,99 6,41 44065,91 17,24 19803304
GBR 2016 104,06 6,99 20165,66 39,46 15602860
GBR 2017 101,03 12,71 22221,34 25,75 6738036
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GBR 2018 110,42 11,23 29926,94 16,91 9664735
GBR 2019 72,76 12,3 39126,72 41,62 12083224
GBR 2020 58,37 12,13 42823,55 31,84 16564508
GBR 2021 84,57 10,23 32826,23 15,76 6618371
GBR 2022 52,2 11,36 29430,68 30,26 18613497
GBR 2023 67,45 9,1 42666,53 21,86 6154699
DEU 2013 70,28 6,61 47890,93 39,24 14501056
DEU 2014 111 13,04 25597,1 41,78 13090134
DEU 2015 106,52 13,96 29540,1 18,3 8419027
DEU 2016 79,9 13,18 45821,92 15,21 12661210
DEU 2017 79,22 7,22 23595,96 25,13 19143646
DEU 2018 72,62 10,19 41090,57 2591 19576731
DEU 2019 117,37 7,52 34917,46 24,03 9272607
DEU 2020 52,58 11,1 35080,37 16,54 9179697
DEU 2021 113,58 7,4 24346,85 29,68 19784757
DEU 2022 66,94 11,72 42848,59 22,13 15923245
DEU 2023 75,74 11,32 39005,89 31,07 6354347
FRA 2013 108,47 8,21 25595,56 16,22 13863394
FRA 2014 97,43 5,17 35362,79 21,79 14677592
FRA 2015 62,21 11,91 31602,06 43,1 7062814
FRA 2016 73,87 6,13 47740,81 41,32 8869124
FRA 2017 96,2 13,17 36656,02 30,89 8627784
FRA 2018 56,52 13,97 47012,54 33,99 10085447
FRA 2019 74,44 12,26 46913,31 41,61 16698133
FRA 2020 94,94 5,84 24848,86 41,96 14096436
FRA 2021 50,64 6,01 39905,05 15,15 7412121
FRA 2022 88,41 11,92 39558,84 21,73 15682688
FRA 2023 66,61 8,25 42394,74 34,49 17738351
JPN 2013 96,03 10,68 22810,24 26,03 8978036
JPN 2014 67,08 14,73 31792,93 41,76 14467079
JPN 2015 105,64 10,03 37307,12 29,78 7928645
JPN 2016 100,57 7,81 20729,48 34,36 7656660
JPN 2017 115,83 14,54 47445,93 26,1 5231849
JPN 2018 114,98 9,28 48999,64 43,91 17795142
JPN 2019 70,61 8,85 45534,1 24,51 7542391
JPN 2020 88,98 14,36 40880,89 32,1 6457647
JPN 2021 93,05 14,9 24202,52 30,55 18160596
JPN 2022 101,85 11,97 41074,52 25,78 9403878
JPN 2023 106,66 13,1 46012,17 42,4 12670136
KOR 2013 85,11 12,98 39498,92 36,06 16936890
KOR 2014 112,3 8,38 31267,49 17,82 13674202
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KOR 2015 52,52 9,66 36279,34 23,6 13862499
KOR 2016 52,14 5,37 44678,02 25,81 6905908
KOR 2017 86,56 12,7 26474,63 33,69 6280212
KOR 2018 53,62 10,31 36219,05 34,12 15891370
KOR 2019 118,31 10,16 29688,69 38,86 9062484
KOR 2020 80,73 5,78 20760,52 43,88 17539702
KOR 2021 98,72 9,09 25198,83 19,69 8753643
KOR 2022 88,45 12,15 39805,92 23,4 19322979
KOR 2023 101,65 10,54 38351,62 27,59 8715965
ITA 2013 74,92 12,58 20431,8 18,48 5690040
ITA 2014 52,85 13,55 41109,74 29,23 6467512
ITA 2015 84,41 9,73 25196,06 28,02 10977571
ITA 2016 93,11 11,35 21359,12 26,24 14387899
ITA 2017 85,22 13,56 39760,81 19,89 6058531
ITA 2018 94,97 5,27 37573,27 43,21 13632113
ITA 2019 77,17 11,43 33747,59 31,37 19121972
ITA 2020 77,03 14,61 47160,52 20,87 6040420
ITA 2021 57,05 5,18 22833,29 35,49 6067830
ITA 2022 72,33 13,45 20698,16 39,43 9227822
ITA 2023 58,27 11,97 38868,29 41,32 16026066
CAN 2013 106,24 7,82 25323,19 37,52 17102521
CAN 2014 119,34 9,13 31160,54 38,29 10112053
CAN 2015 115,15 13,58 32869,82 37,53 16318143
CAN 2016 57,22 14,03 35157,57 39,79 9800744
CAN 2017 112,69 8,89 20325,13 42,16 6369300
CAN 2018 72,35 14,5 48518,21 32,2 14477558
CAN 2019 81,39 7,93 29859,94 35,18 16285618
CAN 2020 105,41 12,9 22736,18 29,83 5863381
CAN 2021 88,47 9,42 46631,13 25,53 6756005
CAN 2022 60,01 12,62 38546,54 18,03 6261602
CAN 2023 99,07 5,73 44655,8 36,19 6220232
AUS 2013 55,94 14,87 31228,12 26,12 17191994
AUS 2014 116,31 14,86 42601,35 26,29 6252511
AUS 2015 104.,4 10,58 32726,66 42,19 6667962
AUS 2016 84,48 5,11 34059,82 16,69 6782269
AUS 2017 58,23 11,49 42381,35 32,5 19432588
AUS 2018 76,24 7,86 46057,97 21,71 19448338
AUS 2019 50,85 14,7 21294,8 41,73 12915517
AUS 2020 119,51 5,74 36615,63 44,08 12846468
AUS 2021 94,06 11,96 33636,23 33,83 13764715
AUS 2022 113,08 5,45 284289 43,51 18353957




novateurpublication.org

AUS 2023 81,9 11,2 28321,44 20,64 11955476
ESP 2013 74,73 10,84 22332,04 44,23 19793161
ESP 2014 98,87 10,36 29285,83 39,41 15270968
ESP 2015 61,38 14,11 44676,12 43,49 15885793
ESP 2016 92,94 9,18 47981,85 40,98 5678280
ESP 2017 51,85 8,76 44316,6 44,62 7256253
ESP 2018 91,59 8,81 49097,43 40,26 17574931
ESP 2019 82,81 9,15 28202,21 16,69 17970836
ESP 2020 106,9 15 49899,11 31,66 16534811
ESP 2021 116,13 13,5 27420,44 28,52 6937391
ESP 2022 116,78 11,06 26859,28 35,15 14271924
ESP 2023 75,07 6,14 40147,2 30,61 16584776
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