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Abstract

Digital technology is profoundly altering the landscape of international trade.
This study examines the evolution and new trends of international trade theory
in the digital economy era. The research first reviews the development trajec-
tory from comparative advantage theory to new trade theory, pointing out that
traditional theories are insufficient in fully explaining digital trade phenomena.
Subsequently, it analyzes the impact of the digital economy on international
trade, including the reduction of transaction costs, the promotion of trade in
services, and the reshaping of global value chains. The study finds that data
flows, platform economies, and digital service trade have become new research
foci, giving rise to a series of new theories. These theories emphasize the im-
portance of data as a factor of production and the role of network effects in
international competition. However, digital trade also brings new challenges,
such as data privacy protection and the digital divide. In response to these chal-
lenges, the study proposes policy recommendations for building an inclusive
digital trade system. Finally, it outlines future directions for international trade
theory research, including frontier issues such as the impact of artificial intel-
ligence on comparative advantage. This study provides a theoretical founda-
tion for understanding and addressing the new patterns of international trade
in the digital economy era.

Keywords

Digital Economy, International Trade Theory, Data Flows, Platform
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1. Introduction

The rapid development of digital technology is profoundly changing the global

economic landscape, and international trade, as an important carrier of economic
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globalization, is undergoing unprecedented changes. From Adam Smith’s theory
of absolute advantage to David Ricardo’s theory of comparative advantage to the
Heckscher-Ohlin model, traditional international trade theory provides a basic
framework for explaining trade patterns and the distribution of benefits (Krugman,
1979). However, with the rise of the digital economy, these theories face challenges
in explaining emerging trade phenomena. Digital technology has not only re-
duced trade costs, but also created entirely new forms of trade, such as cross-bor-
der e-commerce and digital services trade. The growing importance of data as a
key factor of production has led to the rise of the platform economy reshaping
market structures and competitive landscapes (Goldfarb & Tucker, 2019). Alt-
hough the new trade theory introduces concepts such as economies of scale and
product differentiation, it still fails to fully capture the characteristics of the digital
economy. In recent years, scholars have begun to focus on the unique nature of
digital trade and explore new theoretical frameworks. Freund and Weinhold (2004)
examined the impact of the Internet on trade growth, and Lendle et al. (2016)
analyzed how e-commerce platforms facilitate cross-border trade. At the same
time, digital trade has brought a new set of challenges, such as data privacy pro-
tection, the digital divide, and market monopolies, which have sparked extensive
discussions among academics and policymakers (Aaronson & Leblond, 2018). This
study aims to systematically sort out the evolution process of international trade
theory in the era of digital economy, analyze the multi-dimensional impact of dig-
ital technology on international trade, explore emerging theoretical frameworks,
and provide insights for future research directions. By reviewing the existing lit-
erature and analyzing the new trade phenomenon in the context of the digital
economy, this study will provide a theoretical basis for understanding and re-
sponding to the new pattern of international trade in the digital era, and provide
a valuable reference for policymakers and scholars.

The remaining of this study is structured as follows: Section 2 reviews existing
literature on digital economy and international trade. Section 3 discusses the
methodology used in this research. Section 4 examines the impact of digital econ-
omy on international trade from multiple dimensions. Section 5 explores emerg-
ing trade theories in the digital era. Section 6 analyzes challenges and policy re-
sponses to digital trade. The final section concludes and provides policy implica-

tions.

2. Literature Review

The evolution of international trade theory and its adaptation to the digital econ-
omy has been extensively studied in academic literature. Traditional international
trade theories, while foundational, face limitations in explaining digital trade phe-
nomena. The Ricardian model of comparative advantage and the Heckscher-
Ohlin theory primarily focus on physical goods and conventional factors of pro-
duction (Feenstra & Taylor, 2014). As Baldwin (2016) argues, digitalization has

fundamentally altered trade patterns by reducing coordination costs and enabling
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new forms of service trade. The rise of digital platforms has sparked new theoret-
ical developments. Parker et al. (2016) explain how platform business models cre-
ate value through network effects in international markets, while Lendle et al. (2016)
demonstrate how e-commerce platforms significantly reduce distance-related
trade barriers.

Recent literature has increasingly focused on how digital technologies reshape
international trade patterns. Goldfarb and Tucker (2019) analyze how digitaliza-
tion reduces search costs and transforms market structures. Fort (2017) provides
empirical evidence that information technology facilitates firms’ global fragmen-
tation of production. In the realm of digital services, Blum and Goldfarb (2006)
find that despite digitalization, cultural and linguistic distance still affect digital
trade patterns. Emerging research by Manyika et al. (2016) suggests that cross-
border data flows now generate more economic value than traditional goods
trade.

Despite these contributions, significant gaps remain in our understanding of
digital trade. First, existing theories inadequately address data as a factor of pro-
duction in international trade. Second, the interaction between platform econom-
ics and traditional trade theory remains underexplored. Third, there is limited
theoretical framework for analyzing how digital technologies affect global value
chain governance. This study aims to address these gaps by developing an inte-
grated theoretical framework for understanding trade in the digital economy.

3. The Impact of the Digital Economy on International Trade

3.1. Reducing Transaction Costs and Trade Facilitation

The widespread application of digital technology has significantly reduced trans-
action costs in international trade and promoted trade facilitation. The Internet
and e-commerce platforms have greatly reduced the cost of information search
and matching, making it easier for buyers and sellers to find the right trading
partner. Digital payment systems and blockchain technology simplify cross-bor-
der payment processes and reduce financial transaction costs. Artificial intelli-
gence and big data analytics improve the efficiency of supply chain management,
optimize inventory control and logistics distribution. Digitized documents and
electronic customs clearance systems speed up customs clearance procedures and
reduce administrative barriers. These changes not only improve trade efficiency,
but also lower the barriers for SMEs to participate in international trade and pro-
mote trade inclusiveness. However, the existence of the digital divide may also
exacerbate trade inequalities between countries and regions, requiring a concerted
effort by the international community to close the gap (Brynjolfsson & McAfee,
2014). As Figure 1 shows, digital technologies have driven the growth and trans-

formation of global trade by reducing trade costs in a number of ways.

3.2. Promoting Trade in Services and the Development of New
Business Forms

The digital economy has greatly promoted the development of trade in services
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Digital Technologies Trade Cost Reduction
« E-commerce platforms + Lower information search costs
« Digital payment systems » Reduced financial transaction fees
« Al and big data analytics * Optimized supply chain management
« Blockchain « Streamlined customs procedures
« Internet of Things (loT) « Improved logistics efficiency

Overall Impact on Trade
« Increased trade volume * Expanded market access

= Greater participation of SMEs » Enhanced trade efficiency

Trade Costs

Time / Technological Advancement

Figure 1. Impact of digital technology on trade cost reduction. Source: Author’s compila-
tion based on data from WTO (2022) and OECD (2023).

and given birth to new forms of trade. Many services, such as education, healthcare,
and professional consultancy, which were traditionally seen as non-tradable goods,
can now be delivered across borders through digital platforms. New digital ser-
vices such as cloud computing and software-as-a-service (SaaS) are growing rap-
idly and have become an important part of international trade. Digital platforms
have also facilitated the global expansion of the sharing economy, with the inter-
natjonalization of platform businesses such as Airbnb and Uber. It is worth noting
that data itself has also become a tradable commodity, and data flow has increas-
ingly become an important part of international trade. These changes not only
expand the scope of trade in services, but also improve the tradability of services,
challenging the traditional theory of trade in services. However, the rapid devel-
opment of trade in digital services has also brought new issues such as taxation,
regulation, and market access, and new international rules need to be established
to harmonize (Bertschek et al., 2020). Figure 2 illustrates how digital technologies
are transforming trade in services through four interconnected aspects. The dia-
gram contrasts traditional services (characterized by limited tradability, physical
presence requirements, high costs, and geographical constraints) with the digital
transformation enabled by e-commerce platforms, cloud computing, Al and dig-
ital payment systems. This transformation has led to significantly expanded ser-
vice trade opportunities, as shown in the bottom panels. The impact includes in-
creased service tradability, emerging business models, greater SME participation,
and new regulatory challenges. Digitally enabled services now feature enhanced
cross-border capabilities, remote delivery options, reduced transaction costs, global

market access, and new service categories like Software-as-a-Service (SaaS). This
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comprehensive transformation represents a fundamental shift in how services are

traded internationally.

Traditional Services
« Limited cross-border tradability
« Physical presence often required
Hfighitransaction/ceets \ Digital Transformation
CERURPHESIE TR S \ * E-commerce platforms « Digital payment systenps
* Cloud computing « Al and big data analyti¢s
Impact on Service Trade Digitally Enabled Services
« Expanded scope of tradable services * Increased cross-border tradability
« Increased service trade volume + Remote service delivery
« New business models emerging « Lower transaction costs
* Greater inclusion of SMEs * Global market access
« Challenges in regulation and taxation + New digital services (e.g., SaaS)

Figure 2. The impact of digital technologies on trade in services. Source: Au-
thor’s analysis based on UNCTAD Digital Economy Report 2021.

3.3. Reshaping Global Value Chains and Industrial Division of
Labor

Digital technologies are profoundly reshaping the global value chain (GVC) and
the international industrial division of labor. Digital platforms and smart manu-
facturing technologies make the production process more modular and customi-
zable, and enterprises can organize cross-border production more flexibly. Tech-
nologies such as 3D printing have promoted the localization of production, which
may lead to the reshoring of some manufacturing links. Digital technology re-
duces coordination costs and makes it easier for businesses to manage complex
global supply networks. The importance of digital services in the value chain is
increasing, and software development, data analysis and other links have become
the key to value creation. These changes are changing the role and position of coun-
tries and firms in global value chains, requiring a rethinking of theories of com-
parative advantage and specialization. Developed countries may regain competi-
tiveness in some manufacturing segments through digital technology advantages,
while developing countries need to work to upgrade their digital capabilities to
maintain and improve their position in global value chains. At the same time, the
rise of digital platforms has created new models of value capture, with platform
owners often able to capture a larger share of value. However, developing coun-
tries with low levels of digitalization may be at risk of being marginalized and need

to develop appropriate industrial policies to address the challenges.
4. Emerging Trade Theories in the Digital Economy Era

4.1. Data Element Theory

In the era of digital economy, data has become a key factor of production along-

side land, labor, and capital. Data element theory attempts to explain the role of
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data in international trade and its impact on comparative advantage. The non-
competitive and reproducible nature of data makes it possible for data-intensive
industries to exhibit increasing returns, thus challenging the traditional theory of
comparative advantage. The ability to accumulate and utilize data has become an
important source of national competitiveness, and differences in data endow-
ments between countries may lead to new trade patterns. The cross-border flow
of data has become a new type of “invisible trade”, which needs to be redefined
and measured. Data privacy and security concerns have created new trade barriers
that affect the international flow of data. The Data Element Theory also explores
the issue of property rights in data and how to strike a balance between protecting
privacy and promoting innovation. These studies provide a new perspective for
understanding the international division of labor and trade pattern in the era of
digital economy, but more theoretical innovation and empirical research are still

needed to improve it (Jones & Tonetti, 2020).

4.2. Platform Economy and Two-Sided Market Theory

The rise of digital platforms has promoted the application and development of
platform economy and bilateral market theory in international trade research.
These theories focus on how platforms connect different groups (such as buyers
and sellers) and create value through network effects. In the field of international
trade, cross-border e-commerce platforms, payment platforms and cloud service
platforms are reshaping trade models. The platform lowers the barriers to entry
to international markets and makes it easier for small and micro enterprises to
participate in global trade. The network effect of the platform can lead to a win-
ner-takes-all situation, affecting the market structure and competitive landscape.
The pricing strategy and governance mechanism of the platform have an im-
portant impact on the flow of trade and the distribution of benefits. Platform
economy theory also explores how data network effects affect trade relations and
the distribution of market power between countries. These studies provide a new
theoretical basis for understanding trade policy and market regulation in the dig-
ital age, but they have also sparked discussions about digital sovereignty and fair
competition (Parker & Van Alstyne, 2018).

4.3. Global Value Chain Restructuring Theory

Digital technology is driving the reconstruction and innovation of the Global
Value Chain (GVC) theory. While traditional GVC theory emphasizes the decen-
tralization and internationalization of the production process, digital GVC theory
focuses on how digital technology can change the way value is created and distrib-
uted. Digital technology has significantly increased the importance of services in
GV, and software and data analysis have become the core links. The advent of
digital platforms has changed the way value chains are organized, moving from a
linear structure to a networked one. Digital technologies reduce the cost of coor-

dination and enable more complex global production networks. Digital GVC
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theory also explores how data flows affect value chain governance and upgrade
paths. These studies provide new perspectives for understanding industrial poli-
cies and development strategies in the digital age, but they also need to consider
the impact of the digital divide and technological dependence on developing coun-
tries (Gereffi, 2022). Figure 3 illustrates how digital technologies are reshaping the
structure of global value chains, moving from a traditional linear model to a net-

worked model centered on digital platforms.

Challenges Policy Responses
———————— - International data protection standards

« Data breaches and cyber attacks

+ Cross-border data flow restrictions * Cybersecurity cooperation frameworks

—

* Inconsistent privacy regulations « Privacy-enhancing technologies

« Data localization requirements « Data flow agreements

>

* Intellectual property protection - Digital trade provisions in FTAs

Key Stakeholders
» Governments + International organizations + Businesses » Consumers

» Tech companies « Data protection authorities » Cybersecurity firms  « Civil society organizations

Future Trends
« Al-driven privacy protection * Quantum cryptography

* Blockchain for data integrity « Decentralized identity management

Figure 3. How digital technologies are reshaping global value Chains. Source: Author’s
elaboration based on Gereffi (2022) and industry reports.

5. Challenges and Policy Responses to Digital Trade

5.1. Data Privacy and Security Issues

The rapid development of digital trade has brought unprecedented challenges to
data privacy and security. With the increasing frequency of cross-border data flows,
the risk of personal information leakage and misuse has significantly increased.
Differences in data protection regulations across countries and regions further ex-
acerbate the complexity of this issue. Enterprises face pressure to balance data uti-
lization and privacy protection while also having to deal with increasingly strin-
gent data localization requirements. National security considerations have also
prompted some countries to adopt stricter data control measures, which may hin-
der the free flow of data and the development of digital trade. Data privacy and
security issues have become a focus of international trade negotiations, with sig-
nificant differences among countries on data sovereignty, cross-border data flows,
and cybersecurity (Aaronson & Leblond, 2018).

To address these challenges, it is necessary to establish a global data governance
framework, coordinate data protection standards across different countries, and

promote the secure and trusted flow of data. International organizations such as
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the Organization for Economic Co-operation and Development (OECD) and the
Asia-Pacific Economic Cooperation (APEC) have begun to develop cross-border
privacy rules aimed at promoting the orderly flow of data. At the same time, emerg-
ing technologies such as blockchain offer new possibilities for enhancing data se-
curity and privacy protection. Enterprises are also actively adopting privacy-en-
hancing technologies (PET) and data anonymization techniques to protect user
privacy while fully utilizing the value of data. However, technological solutions
alone are not enough; effective legal frameworks and regulatory mechanisms are
also needed. Governments need to strengthen international cooperation to jointly
address data security threats, combat cybercrime, and establish cross-border no-
tification and handling mechanisms for data breaches. Raising public awareness
of data privacy and strengthening digital literacy education are also crucial (Gold-
farb & Tucker, 2019). Figure 4 shows the data privacy and security challenges in

digital trade and possible policy responses.

Challenges Policy Responses
» Data breaches and cyber attacks f—————————9« |nternational data protection standards
« Cross-border data flow restrictions + Cybersecurity cooperation frameworks
« Inconsistent privacy regulations —’~ Privacy-enhancing technologies
+ Data localization requirements : + Data flow agreements
« Intellectual property protection « Digital trade provisions in FTAs

Key Stakeholders
+ Governments « International organizations « Businesses » Consumers

» Tech companies « Data protection authorities « Cybersecurity firms  + Civil society organizations

Future Trends
« Al-driven privacy protection * Quantum cryptography

« Blockchain for data integrity * Decentralized identity management

Figure 4. Data privacy and security challenges in digital trade. Source: Author’s synthesis
based on Aaronson and Leblond (2018) and recent policy documents.

5.2. Digital Divide and Trade Inequality

In the digital economy era, the issue of trade inequality caused by the digital divide
is becoming increasingly prominent. The gap between developed and developing
countries in digital infrastructure, technological capabilities, and human capital
directly affects their ability to participate in digital trade and the benefits they can
derive from it. Countries and enterprises with digital advantages are more likely
to occupy favorable positions in global value chains, while countries with low lev-
els of digitalization may be further marginalized. Although small and medium-
sized enterprises have the opportunity to participate in international trade through

digital platforms, they still face significant challenges in terms of data, technology,
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and funding. The digital skills gap has also led to a segmentation of the labor mar-
ket, affecting the distribution of trade benefits. Particularly in developing coun-
tries, rural areas and marginalized groups lacking digital infrastructure and skills
may be excluded from the digital economy, exacerbating domestic inequality
(Graham et al., 2019).

To alleviate the trade inequality brought about by the digital divide, compre-
hensive measures need to be taken by the international community and national
governments. These include increasing investment in digital infrastructure, espe-
cially in rural and remote areas of developing countries, to improve the accessi-
bility and affordability of the internet; strengthening digital skills training and ca-
pacity building to help workers and enterprises adapt to the demands of the digital
economy; and providing technical assistance and knowledge transfer from inter-
national organizations and developed countries to support developing countries
in establishing local digital industries. Furthermore, inclusive digital trade policies
should be formulated to provide special support for SMEs and vulnerable groups,
such as lowering entry barriers to digital platforms and providing financial sup-
port for digital transformation. At the international level, trade rules need to be
re-examined to ensure that they promote digital inclusiveness rather than exacer-
bate existing inequalities. For example, under the World Trade Organization (WTO)
framework, consideration could be given to providing special and differential
treatment in digital trade for least developed countries. At the same time, public-
private partnerships should be encouraged to leverage digital technology in pro-
moting financial inclusion and e-governance, thereby enhancing the ability of

marginalized groups to participate in the digital economy.

5.3. Digital Trade Rules and Global Governance

The rapid development of digital trade poses significant challenges to the existing
global trade governance system. Traditional trade rules are struggling to effec-
tively address new issues brought about by the digital economy, such as data flows,
digital services trade, and intellectual property protection. Divergences among
countries on data sovereignty, market access, and regulation are deepening, hin-
dering the establishment of global digital trade rules. The cross-border operations
of digital platforms have raised complex issues of jurisdiction and taxation, par-
ticularly in the areas of anti-monopoly and data monopoly, where existing inter-
national rules are inadequate. Meanwhile, balancing digital trade with policy ob-
jectives such as national security, consumer protection, and fair competition has
become a thorny issue. For example, some countries implement data localization
policies in the name of national security, which may impede the free flow of data
and affect the cross-border provision of digital services (Burri, 2021).

To address these challenges, the international community is actively exploring
new governance frameworks. Regional trade agreements have begun to incorpo-
rate digital trade chapters, such as the Digital Economy Partnership Agreement
(DEPA) and the digital trade provisions in the United States-Mexico-Canada
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Agreement (USMCA), providing valuable attempts for global rule-making. The
World Trade Organization (WTO) is also promoting e-commerce negotiations in
an attempt to establish global digital trade rules. However, reaching broad con-
sensus still faces many difficulties, especially with significant differences on issues
such as data flows, source code protection, and tariffs on digital products. Future
digital trade governance needs to promote innovation and data flows while fully
considering the interests and concerns of developing countries. This may require
adopting more flexible governance models, such as “soft law” mechanisms and
multi-stakeholder participation mechanisms. In addition, strengthening coordi-
nation among international organizations is crucial, with organizations such as
the WTO, International Telecommunication Union (ITU), and United Nations
Conference on Trade and Development (UNCTAD) needing to enhance cooper-
ation to jointly address the cross-domain challenges brought by digital trade. While
formulating global rules, it is also necessary to respect the policy space of individ-
ual countries, allowing them to formulate appropriate digital development strate-

gies based on their national conditions.

6. Conclusion

The digital economy is reshaping international trade at an unprecedented pace.
This study has systematically examined the multi-dimensional impact of digitali-
zation on trade patterns and theoretical frameworks. For policymakers, our find-
ings suggest several critical policy recommendations: 1) prioritizing investment
in digital infrastructure and cybersecurity capabilities; 2) establishing clear data
governance frameworks and interoperable privacy standards; 3) enhancing digital
skills training programs and supporting SME digital transformation; and 4) strength-
ening multilateral digital trade agreements and harmonizing cross-border data flow
regulations. While these findings have broad applicability across different economic
contexts and industry sectors, their implementation may vary depending on fac-
tors such as digital infrastructure development levels, regulatory environments,
market structures, and digital literacy rates. Future research could further exam-
ine these contextual factors to develop more nuanced understanding of digital
trade dynamics in specific settings. Understanding these variations is crucial for
developing targeted policies that can effectively promote inclusive digital trade

while addressing the risks and inequalities brought by digitalization.
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