Journal of

’
 Studies:

Countries Studies

EISSN: 2980-9193

Artificial intelligence and international trade:
Mechanisms of impact and preconditions for effective
adoption in developing economies, with a focus on Iran

Farkhondeh Jabalameli!, Hoora Majderezaee?

1. Department of Theo
Tehran, Tehran, Iran.

2. Department of Applie
Tehran, Iran.

#*

retical Economics, Faculty of Economics, University of

d Economics, Faculty of Economics, University of Tehran,

Article Info

Abstract

Original Article

Main Object: Economics
Scope: Iran

Received: 28 August 2026

Revised: 20 September
2026

Accepted: 28 September
2026

Published online: 24
October 2026

Keywords:

artificial intelligence (Al),

competitive advantage,

Global Value Chains
(GVO),

international trade,

trade costs.

This study aims to explain the mechanisms through which
artificial intelligence affects international trade. It first develops a
conceptual framework to analyze how this technology influences
firms’ export performance and, ultimately, a country’s trade
patterns. It then examines the practical realization of these
mechanisms by investigating the experiences of China, South
Korea, and Singapore in applying artificial intelligence to trade
and customs-related activities and by comparing these
experiences with the components of the proposed conceptual
framework. The findings indicate that access to artificial
intelligence alone is insufficient to capture its potential benefits.
Rather, the availability of data and digital infrastructure,
capabilities for data processing and integration, skilled human
resources, and appropriate organizational and institutional
arrangements play a critical role in transforming this technology
into an effective operational tool. An analysis of Iran’s foreign
trade structure further shows that the country faces a high
concentration of export products and destinations, a considerable
share of relatively low value-added goods, and constraints on
market access and international transactions arising from trade
sanctions. In this context, the application of artificial
intelligence— particularly in market identification, demand
analysis, product development, information processing, and
supply chain management— can help reduce certain information
and coordination costs and improve some dimensions of export
competitiveness. Such applications may contribute to addressing
existing export constraints and enhancing the country’s trade
performance.
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Extended Abstract

1. Introduction

The growing use of artificial intelligence (Al) is changing the way firms
produce, process information, assess markets, and organize their
commercial activities. These changes have implications for
international trade because the ability to use Al can affect not only
production efficiency but also the costs associated with finding
information, identifying customers, forecasting demand, managing
risks, and coordinating activities across markets. The effects, however,
are unlikely to be the same across firms and countries. Al does not
operate independently of the technological, human, organizational, and
institutional environment in which it is adopted. Differences in access
to data, digital infrastructure, skilled labour, managerial capabilities,
and institutional arrangements may therefore determine the extent to
which firms and countries can translate Al capabilities into economic
and trade-related outcomes.

2. Aims

Against this background, this study examines the mechanisms through
which Al can affect international trade and considers how these
mechanisms may influence firms’ export performance and, more
broadly, countries’ trade patterns.

3. Methodology

The study follows a theoretical-analytical approach based on a targeted
review of the academic literature and reports published by international
organizations. Its objective is not to estimate a direct or universal causal
effect of Al adoption on exports. Instead, it develops a conceptual
framework that traces how changes at the firm level can be transmitted
to broader trade outcomes. The framework focuses on five channels. Al
can raise productivity and improve product quality by supporting
production decisions, process optimization, and resource allocation. It
can also reduce some information and coordination costs by making it
easier to search for market information, identify potential customers
and business partners, and process large volumes of trade-related
information. A further channel operates through forecasting and risk
management, where improved prediction can support decisions
concerning demand, inventories, supply chains, and market conditions.

4. Discussion
Al may also contribute to the expansion of trade in digital services,
while its effects on productivity, information costs, and organizational
capabilities can influence how activities are distributed across global
value chains.

These mechanisms do not imply that access to Al technology
automatically generates economic benefits. The ability to use Al
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effectively depends on complementary inputs and capabilities. Reliable
and accessible data, appropriate digital and computing infrastructure,
skilled human resources, and organizational capacity are particularly
relevant in this regard. Institutional arrangements also affect the extent
to which data can be integrated and used, Al applications can be
incorporated into administrative and business processes, and the
associated risks can be managed. Differences in these conditions help
explain why the adoption of similar technologies may produce different
outcomes across countries. Within the proposed framework, Al can
affect both comparative and competitive advantages, although these
concepts are not treated as interchangeable. Changes in productivity
and relative production costs may influence comparative advantage,
whereas changes in firms’ capabilities, quality, information costs, and
organizational performance may affect their competitive position in
international markets.

The practical relevance of these mechanisms is examined through
the experiences of China, South Korea, and Singapore. The analysis
focuses particularly on the application of Al in trade and customs-
related activities, where large volumes of data, repeated administrative
procedures, and the need for timely risk assessment create clear areas
for technological application. The experiences of these countries show
that Al applications have generally been developed alongside digital
infrastructure, integrated data systems, and organizational
arrangements that allow information to be processed and used in
decision-making. Their experience also indicates that the effectiveness
of Al is closely related to the quality of the underlying data and to the
ability of public agencies and firms to incorporate technological tools
into existing processes. The comparison therefore provides practical
evidence for the complementary conditions identified in the conceptual
framework rather than serving as a basis for estimating a general causal
effect.

The implications of this framework are particularly relevant to Iran
given the structure of its foreign trade. Iranian exports remain
concentrated in a relatively limited number of products and
destinations, while a considerable share consists of goods with
relatively low value added. Restrictions on market access and
international transactions associated with trade sanctions further
increase the costs and difficulties of entering and maintaining
relationships in foreign markets. Under these conditions, applications
of Al that address information and coordination constraints may be
more relevant than general technological adoption. Potential areas of
application include identifying export markets and foreign buyers,
analysing demand and customer preferences, supporting product
development, processing trade information, forecasting demand, and
improving supply chain management. These applications cannot
remove the structural constraints affecting Iran’s foreign trade and
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should not be interpreted as guaranteeing higher exports. Their potential
contribution lies in reducing specific information and coordination
costs and in improving selected dimensions of firms’ export
competitiveness, provided that the necessary data, infrastructure, skills,
organizational capabilities, and institutional conditions are in place.

5. Conclusion

The analysis consequently suggests that the relationship between Al
and international trade is better understood as a set of interconnected
mechanisms rather than as a direct relationship between technology
adoption and export growth. Al can influence firms’ productivity,
market-related decisions, information costs, and organizational
capabilities, with potential implications for comparative advantage,
competitive positioning, and participation in global value chains. The
magnitude and direction of these effects, however, depend on the
conditions under which the technology is used. For Iran, the policy
relevance of Al therefore lies primarily in its targeted application to
specific constraints in foreign trade, particularly those related to market
information, demand analysis, product development, trade-information
processing, and supply chain coordination. Policies in this area need to
consider the complementary conditions that determine whether access
to Al can be translated into effective use and, ultimately, into
improvements in firms’ ability to compete in international markets.
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