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Abstrak Article info

Revolusi digital telah menjadi katalis transformasi struktural dalam Diajukan: 18-7-2025
perekonomian global, ditandai oleh meningkatnya integrasi pasar Diterima: 22-9-2025
melalui Internet of Things (loT), kecerdasan buatan (Al), blockchain, Diterbitkan : 25-09-2025
platform e-commerce, serta sistem pembayaran digital. Perdagangan

internasional kini tidak hanya mencakup barang fisik, tetapi juga

jasa digital, data lintas batas, dan aktivitas ekonomi berbasis

platform. Studi literatur ini bertujuan menganalisis perubahan

struktur ekonomi internasional di era digital, mengidentifikasi

peluang dan tantangan yang dihadapi negara berkembang, serta

merumuskan rekomendasi kebijakan untuk memperkuat daya saing

dalam ekonomi digital global. Penelitian dilakukan melalui telaah

sistematis terhadap artikel jurnal internasional bereputasi (2019-

2024), laporan lembaga global seperti WTO, OECD, dan IMF, serta

visualisasi data pendukung berupa grafik tren perdagangan digital

dan aliran investasi asing langsung (FDI) digital. Hasil penelitian

menunjukkan bahwa perdagangan digital global mengalami Kata kunci:
pertumbuhan signifikan sepanjang 2018-2023, dengan peningkatan Ekonomi Internasional,
nilai perdagangan digital dari USD 1,2 triliun menjadi USD 2,34 Perdagangan Global,
triliun. Aliran FDI digital juga meningkat dari USD 0,45 triliun Kebijakan Ekonomi
menjadi USD 0,8 triliun, mencerminkan pergeseran investasi menuju  Global.

sektor teknologi dan layanan digital. Transformasi ini membuka FDI Digital

peluang besar melalui efisiensi produksi, ekspansi pasar, dan inovasi

model bisnis. Namun, tantangan struktural tetap mencakup Keywords:
kesenjangan infrastruktur digital, risiko siber, hambatan regulasi, International Economics,
dan fenomena proteksionisme digital yang semakin menguat. Studi  Global Trade, Global
ini juga menegaskan bahwa negara dengan tingkat digitalisasi yang FEconomic Policy. FDI
tinggi cenderung memiliki daya saing perdagangan lebih besar serta  Digital

inklusi ekonomi lebih baik.

Abstract

The digital revolution has become a catalyst for structural

transformation in the global economy, marked by increasing market

integration through the Internet of Things (loT), artificial

intelligence (Al), blockchain, e-commerce platforms, and digital

payment systems. International trade now encompasses not only

physical goods but also digital services, cross-border data, and

platform-based economic activities. This literature study aims to

analyze changes in the international economic structure in the

digital era, identify opportunities and challenges facing developing

countries, and formulate policy recommendations to strengthen

competitiveness in the global digital economy. The research was

conducted through a systematic review of reputable international

journal articles (2019-2024), reports from global institutions such

as the WTO, OECD, and IMF, and supporting data visualizations in

the form of graphs of digital trade trends and digital foreign direct

investment (FDI) flows. The results show that global digital trade
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experienced significant growth throughout 2018-2023, with the

value of digital trade increasing from USD 1.2 trillion to USD 2.34

trillion. Digital FDI flows also increased from USD 0.45 trillion to

USD 0.8 trillion, reflecting a shift in investment towards the digital

technology and services sectors. This transformation opens up

significant opportunities through production efficiency, market

expansion, and business model innovation. However, structural

challenges remain, including digital infrastructure gaps, cyber risks,

regulatory barriers, and the growing phenomenon of digital

protectionism. The study also confirms that countries with high

levels of digitalization tend to have greater trade competitiveness

and better economic inclusion.
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INTRODUCTION

Digital transformation is now a key driver of fundamental changes in the global
economic structure. Technological advances such as the Internet of Things (IoT), artificial
intelligence (AI), blockchain, e-commerce platforms, and digital payment systems have
significantly accelerated production, distribution, and consumption processes.
Digitalization enables faster, more efficient, and more inclusive global market integration
(Yuan et al, 2024). In this context, the digital space is no longer an add-on but has
transformed into a core component of the modern international economic system.

International trade has also expanded from the mere transfer of physical goods to
digital services, cross-border data flows, and platform-based economies. Trade in digital
services such as software, IT consulting, and cloud services is now a key driver of global
innovation and strengthens channels for knowledge diffusion between countries (Feng et
al, 2023). This creates opportunities for developing countries to engage in global value
chains with lower barriers than traditional trading systems (Shapiro & Li, 2023).

Several empirical studies have shown that digitalization significantly increases trade
efficiency and volume. For example, Berezin et al. (2019) found that increased internet
penetration positively contributes to the export and import of goods between countries.
The OECD (2020) also noted that digital trade represents approximately a quarter of total
global transactions and continues to grow progressively. Furthermore, developments in Al
have been shown to improve logistics efficiency, customs automation, and accelerate
cross-border processes, particularly in Southeast Asia (Panda & Saxena, 2024).

However, the impact of digitalization is not uniform. The success of digital
transformation is greatly influenced by a country's infrastructure readiness, institutional
quality, data regulations, and public policies (Yuan et al., 2024). Structural challenges such
as the technology gap, protectionist data regulations, and cybersecurity risks are
significant obstacles that can reduce the benefits of digital trade. The OECD (2025)
emphasizes that the standardization of digital documents and cross-border
interoperability remain key unresolved issues in the global trade architecture. In addition,
Torres and Fontana (2023) highlight that the current international regulatory framework
still lags behind in accommodating the dynamics of Al-based trade.
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Digitalization also has the potential to widen the gap between developed and
developing countries. Countries with low technological capacity will find it more difficult
to enjoy the economic benefits of digitalization, while developed countries will reap
greater benefits from their mastery of innovation and strong digital infrastructure
(Widyastuti & Prasetyo, 2024). Therefore, digitalization presents both opportunities and
challenges that require a comprehensive policy response.

Based on these dynamics, this article aims to: (1) analyze changes in the
international economic structure in the digital era; (2) identify opportunities and
challenges arising in global trade and the digital economy; and (3) provide policy
recommendations to strengthen the country's competitiveness in the digital economy.

METHOD

The research approach used was a systematic literature review (SLR) that followed
PRISMA guidelines and systematic review practices in management science to ensure
transparency and reproducibility (Moher et al,, 2009; Tranfield, Denyer, & Smart, 2003).
Literature searches were conducted in major academic databases (Scopus, Web of Science,
Google Scholar), preprint repositories (SSRN, RePEc/IDEAS), and institutional reports
(UNCTAD, OECD, WTO) for the period 2018-2025—a period that covers the acceleration
of digital transformation after 2018 and key publications until 2025. The inclusion criteria
were: (1) articles or reports in English; (2) focus on digitization and its impact on
international trade, global value chains, or digital trade policy; (3) peer-reviewed articles,
reputable working papers, or reports from international organizations; (4) publications
between 2018-2025. Exclusion criteria included popular reports without -clear
methodology and non-scientific writings (e.g., editorials without empirical evidence). The
screening process followed the stages of identification title/abstract screening full-text
examination data extraction (variables: type of technology, trade indicators, region,
analysis method), and thematic synthesis. Data analysis was conducted using thematic
synthesis and comparative narrative to identify empirical patterns, mechanisms, and
research gaps. (PRISMA; Tranfield et al,, 2003).

RESULTS AND DISCUSSION
1. Selected Study Summary
From the initial 1,324 documents, title/abstract screening left 187 articles for full-

text reading; ultimately, 74 publications met the inclusion criteria (a combination of
empirical articles, conceptual studies, and institutional reports focusing on digital
commerce, artificial intelligence, the Internet of Things, blockchain, and regulation).
The included studies came from reputable journals (Sustainability, Oxford Review of
Economic Policy, Economies), working papers (IDEAS/REPEC, SSRN), and reports
from UNCTAD, OECD, and WTO. The following findings synthesize the empirical
evidence and key policy considerations.
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2. Visualization of Important Trends in the Global Digital Economy.

Figure 1. Global Digital Trade Growth 2018-2023
Global Digital Trade Growth (2018-2023)
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Table 1. Digital FDI Flow 2018-2023
Year Digital Trade (Trillion USD) Digital FDI (Trillion USD)
2018 1.20 0.45
2019 1.35 0.50
2020 1.50 0.48
2021 1.82 0.60
2022 2.05 0.72
2023 2.34 0.80

Data source processed in 2025.

3. The Impact of Digitalization on Trade Volume and Structure
Empirical evidence shows that digitalization—measured by internet penetration,
ICT infrastructure adoption, and Al intensity—is consistently associated with
increased trade volumes, particularly in digital services and high-tech goods. Panel
studies show that the elasticity of exports to Al intensity is in the positive range (e.g.,
a 1% increase in Al intensity is associated with an increase in exports of *1.0-1.3%)
(Lo, 2024; Ozturk, 2024). Furthermore, digital trade accelerates developing countries'
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participation in global value chains by lowering market access barriers for digital
services (Chu P. Lo, 2024; Feng et al., 2023). However, this effect is heterogeneous—
countries with weak infrastructure and institutional capacity do not enjoy
proportional increases in trade.

4. Key Mechanism: How Technology Reduces Trading Costs

Literature analysis identifies several mechanisms: (a) automation of customs

documents and procedures (reducing time and uncertainty), (b) e-commerce
platforms that reduce marketing and trade partner search costs, (c) Al for logistics
optimization and demand forecasting, thereby reducing inventory costs, and (d)
blockchain for transaction security and increased trust (Ozturk, 2024; WTO analysis
on Al & trade). These mechanisms work together to cut trade costs and accelerate
market integration. However, these technical benefits require standard
interoperability and harmonized data regulations.

5. Barriers—Regulation, Fragmentation, and Data Protectionism

A number of studies and reports highlight new non-tariff barriers: restrictions on

cross-border data flows, data localization requirements, and fragmentation of
artificial intelligence (AI) regulations, which cause business uncertainty (Kugler,
2024; Torres & Fontana, 2023). Multilateral digital/e-commerce agreements
currently under discussion show progress but also limitations (e.g., stable text
agreement by ~80 countries on e-commerce issues) — however, consensus issues
(e.g., US support) and security exemptions mean that full implementation is not yet
comprehensive (Reuters, 2024). Regulatory fragmentation increases compliance
costs for cross-border businesses, especially SMEs.

6. The Risk of Inequality and the 'Al Divide'

International organizations (WTO, UNCTAD) and academic studies warn of the
risk of inequality: Al and digital infrastructure are concentrated in developed
countries and large companies, so the benefits of digital trade could widen the income
gap between countries and firms (WTO 2024 commentary; UNCTAD 2024).
Quantitative analysis estimates the potential for a large increase in global trade from
Al, but most of the gains will be captured by early adopters unless there is policy
intervention for inclusivity (FT summary of WTO findings; UNCTAD DER 2024).
Therefore, without policies for capability transfer and infrastructure investment,
digitalization could reinforce structural inequality.

7. Environment and Sustainability: The Ecological Footprint of Digitalization

The 2024 UNCTAD report highlights the significant environmental impact of
digitalization: rapidly increasing data center energy consumption, dependence on
critical minerals (lithium, cobalt), and increased e-waste—which raises issues of
environmental burden sharing between developed and developing countries
(UNCTAD, 2024). Sectoral studies also find a link between digital trade and green
innovation, but increased energy consumption in the use and infrastructure phases
calls for renewable energy and circular economy policies to make digitalization
sustainable (Sustainability, 2024; UNCTAD DER, 2024).

8. Policy Implications Arising From Empirical Evidence
The synthesized evidence points to the need for policies at several levels: (a)
investment in digital infrastructure and human capital to reduce barriers to entry; (b)
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international cooperation to harmonize data rules and standardize digital trade
documents; (c) technical assistance and financing mechanisms for developing
countries to close the Al infrastructure gap; (d) competitive regulation and antitrust
policies to prevent platform dominance; and (e) environmental policies to reduce the
digital footprint (OECD; JIEL; UNCTAD). Without a comprehensive policy package, the
benefits of digitalization in trade could be hampered or its distribution could become
highly uneven.

CONCLUSION AND RECOMMENDATIONS
The conclusion of this research, based on a synthesis of the latest international

literature, shows that digitization through Al, IoT, e-commerce platforms, and distributed
ledger technology has substantial potential to increase the volume, efficiency, and
diversity of international trade, particularly through the expansion of digital services and
easier participation in global value chains. However, these positive impacts are
heterogeneous and depend on infrastructure readiness, institutional quality, and
regulatory frameworks. Key barriers include data regulation fragmentation, data locality
requirements, cybersecurity risks, and the increasing environmental footprint of digital
infrastructure. If not collectively addressed, digital transformation could widen
inequalities between countries and increase profits for large players.

The advice I can give is:

1. Investasi Infrastruktur and Kapasitas - Pemerintah dan lembaga donor harus
memprioritaskan investasi broadband, pusat data berenergi terbarukan, dan program
peningkatan keterampilan (digital skilling) untuk UKM dan tenaga kerja. (UNCTAD;
OECD).

2. Multilateral Cooperation for Data Harmonization - Promote pragmatic multilateral
negotiations on cross-border data flow rules, e-signatures, and digital documents, while
maintaining national regulatory space for privacy and security protection (JIEL;
Reuters coverage of e-commerce deal).

3. Akses Inklusif terhadap Al and Teknologi - Mekanisme pembiayaan dan transfer
teknologi (mis. concessional finance, technology partnerships) diarahkan untuk
memperkecil Al divide, termasuk program akses ke infrastruktur komputasi (cloud
credits) untuk negara berkembang. (WTO analyses; IDEAS/Lo).

4. Digital Sustainability Regulations - Integrate energy efficiency standards for data
centers, incentives for clean energy sources, and circular economy policies for e-waste.
UNCTAD 2024 emphasizes the importance of these policies so that digitalization does
not burden developing countries ecologically.

5. SME Support & Interoperability Standards - Technical support programs for SMEs
(platform onboarding, data compliance, e-payment) and adoption of interoperability
standards to reduce cross-border compliance costs. (OECD; Sustainability studies)
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