
526 https://multiresearchjournal.theviews.in 

E-ISSN: 2583-9667 

Indexed Journal 

Peer Reviewed Journal 

https://multiresearchjournal.theviews.in 
Received: 05-01-2025 

Accepted: 16-03-2025 

INTERNATIONAL JOURNAL OF ADVANCE RESEARCH IN MULTIDISCIPLINARY 

Volume 3; Issue 2; 2025; Page No. 526-534 

The Impact of AI and Automation on Comparative Advantage in Trade 

1Ahmed MD Tanvir and 2Islam Mohammed Shariful

1, 2Department of International Trade and Economics, China West Normal University, China 

DOI: https://doi.org/10.5281/zenodo.16364255 

Corresponding Author: Ahmed MD Tanvir 

Abstract 

The spread of artificial intelligence (AI) and automation is rearranging economies globally, rewriting the traditional patterns of production 

and changing patterns of international trade. The question central to the present discussion is what the implications of AI and automation are 

in terms of comparative advantage-one of the stalwarts of the classical economics. Despite being widely considered as technologies that 

increase productivity, they have numerous implications on international trade, which are significant and multidimensional. The paper 

explores how they affect the global supply chains, how they have been used to rebalance the comparative advantages as well as how they 

have affected competition among countries. Based on the existing body of knowledge, creation of a new conceptual framework, and 

empirical analysis, the discussion highlights the intangible ways in which AI and automation threatens to destabilize trade theory, especially 

in the situation of digital economies and knowledge-intensive industries. It is clear in the findings that such technologies do not only act as 

labour substitutes, but they can play a transformative role in changing the determinants of comparative advantage. The paper is brought to an 

end with an explanation as to the policy implications of the trade, labor markets and other aspects of economic governance in the automated 

globalized world. and labour markets and economic governance within an increasingly automated world. 

Keywords: Artificial Intelligence (AI), Automation, Comparative Advantage, Global Trade, Labor Markets, Technological Innovation 

Introduction 

Developed in the work of David Ricardo (1817), the 

principle of comparative advantage holds a dominant place 

in the theories of international-trade. This postulated 

explains that despite having the capacity to most profitably 

produce all forms of commodities than the other, a mutual 

exchange is always beneficial through specialized 

production. Both gain through trade: by specializing in the 

goods in which they are each relatively more efficient, each 

of the countries receives benefits. Through the next 

centuries this concept has influenced the making of trade 

policy and has acted as analysis of the world economic 

trends, strengthening the assertion that states ought to have a 

focus on areas in which they enjoy an efficiency anomaly 

and to relying upon trade to provide them products they are 

unable to develop as effectively. Today however the advent 

of Artificial intelligence (AI) and automation are putting in 

doubt the premises which comprise classical comparative 

advantage [1]. The adoption of AI in the form of machine 

learning, robotics, and data-driven algorithms, and 

automation as an example of robotics, autonomous vehicles, 

and other industrial mechanisms in the production is 

disrupting the industry at an unprecedented pace, adding 

elements of instability in the conventional trade model. 

Though comparative advantage was usually determined by 

cost of labor, natural resources, availability of capital 

resource, with the advent of AI and automation, 

competitiveness and international trade are grounded upon 

novel determinants and parameters. With advancing 

technology, the comparative advantage is slowly becoming 

subject to advanced technological precision, capital 

investments on AI and capacity to inter-operate automation 

in various industries. This development has created new 

trading patterns especially between the developed and the 

developing world. The high level of technological 

infrastructure allows the states to adopt artificial intelligence 

and automation to outperform the cheaper labor markets, 

particularly the manufacturing and service industries 

dominated by labor intensive activities. On the other hand, 

most developing nations face a probability of losing their 

competitiveness due to automation that replaces human 

resources in the various sectors [2]. 

The development of technology is one of the significant 

drivers of change in international trade. The issue is that 
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China, which has long been known to use low-wage labour 

as its main comparative advantage in its production sector, 

now started to invest heavily in robotics and artificial 

intelligence (AI) so that it could remain the number one 

production hub in the global economy [3]. At the same time, 

India, who has traditionally held a leading position in the 

services sphere, especially IT and business process 

outsourcing, faces the threat of losing the competitive edge 

because of automation technology which expands the 

possibilities of AI-based software development and 

automated customer support services that have the 

opportunity to take on the role previously held by human 

employees. 

The current paper will attempt to explain how the concept of 

comparative advantage within international trade is re-

calibrated by the use of AI and automation. The main 

research question is the following: What are the 

implications of AI and automation to the traditional concept 

of the comparative advantage in international trade? The 

research question is to issue out whether such technologies 

create novel comparative advantages to nations or 

reapportion the existing ones. Are AI and automation 

providing more equitable opportunity by allowing less 

naturally endowed states, or ones with lower labour costs, to 

overcome historic barriers to growth or do they increase 

existing global inequality? The question also covers the 

issues of the impact of AI and automation in conventional 

sectors (manufacturing) and in new ones (digital services) 

and on the macro picture of how international trade activity 

will take place. The paper then provides an important input 

into critical analysis of these developments that can be 

important to the policymakers, firms, and academics 

struggling with navigating through these changes in the 

global economic environment. 

2. Literature Review

One hundred years of economic study have pointed toward 

the symmetry of a connection together with business 

exchange and technological advancement. Traditionally, 

economists appealed to the theory of comparative advantage 

to elucidate the existence of global trade, and provided that 

dissimilar endowments of labor, land and capital result in 

the existence of distinct costs of production opportunities. 

But these comparative advantages are continually rewritten 

by each new technological advance; thus, both past and 

present movements of thought run through the history of the 

previous industrial revolution and the recent interrogations 

about the artificial intelligence and automation of modernity 
[4]. 

2.1 Technological Change and Trade: A Historical 

Perspective 

The Industrial Revolution was a turning point in the history 

of the world trade that introduced a mechanised form of 

production and new manufacturing processes. The focus on 

technological innovation as the key to the productivity 

provided in research conducted by Paul Samuelson (1964) 

and Robert Solow (1956) in growth-theoretic contexts 

transforms the forms of trade provided in industrialised 

economies. Such innovations accord a source of

comparative advantage to some sectors by raising labour 

productivity and making a country capable of producing 

goods at a lower opportunity cost compared to the rest of the 

contenders. During the following post-industrial era, 

technological advancements, represented by automation, 

computers, and information technology, kept restructuring 

the trade aspect [5]. In accordance with the growth theory 

presented by Kaldor (1970), technological advancement also 

affirms itself to be one of the main drivers of economic 

growth and competitive advantage in high advanced 

economies. His argument has been that states that can 

create, and absorb the new technologies, will specialise in 

high-value areas, like software engineering, biotechnology 

and green energy, spearheading new comparative 

advantages. However, the literature mainly covers the 

aspects of technological change in big gestures leaving the 

slightest effect of AI and automation and also lacking in the 

newest in the revolutions of AI and automation that are 

radically reshaping the modern economy. 

2.2 AI, Automation, and the Future of Comparative 

Advantage 

Modern studies on artificial intelligence (AI) and 

automation mostly focus on the implications of such 

technologies on developed nations and developing nations 

in respect to the global trade system. Brynjolfsson and 

McAfee (2014) provide some answers to the question of 

determining the impact of automation on productivity and 

labour markets by stating that AI and automation will lead 

to the rise in drastic economic reconfiguration. such 

technologies can change international competitiveness by 

restructuring the comparative advantage, not based on 

labour costs only, but grounded on technological abilities [6].  

In The Second Machine Age, Brynjolfsson and McAfee 

(2014) also claim that the AI and automation will not only 

improve productivity but also break up the current labour 

markets and, hence, impact the global trade patterns. Based 

on their analyses, they reveal that modern supply chains are 

progressively being built based on the digital-intensive 

production process whereby constraints whereby modern 

supply chains are no longer confined by geographic factors 

such as labour costs. Countries who skillfully embrace AI 

and automation are able to re-establish their comparative 

advantage and become the leaders in the high-tech 

industries, but others are at risk of being displaced.  

Autor, Dorn, and Hanson (2016) have discussed the 

automation effect on the labour market and trade whereby 

they argue that labour markets are largely impacted by 

automation and more skilled labour will enjoy the effects of 

automation. This finding has implied that developed 

countries, with their superior infrastructures and high 

concentration of human capital, will be able to develop new 

comparative advantages in the robotics, autonomous 

systems and artificial intelligence [7]. 

2.3 Comparative Advantage in the Digital Economy 

According to Erik Brynjolfsson and Andrew McAfee, with 

the rise in digital technology, the economies were able to 

exercise information-based comparative advantages 

(Brynjolfsson and McAfee, 2016). Areas that are
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comparatively strong in terms of technology (the United 

States, and sections of Europe, mostly) had become 

specialized in data analytics, cloud simulation and software 

production. The current trend toward specialization is based 

on knowledge capital, data infrastructure and the ability to 

use AI and automation rather than traditional factors, like 

land labor or raw materials.  

The World Economic Forum (2020) also look at the 

consequences of the Fourth Industrial Revolution on global-

trade. The report mentions that although AI and automating 

systems have the potential to jumpstart the economy, they 

also trigger the issue of digital inequality; those states which 

fail to embrace the technologies have the risk of becoming 

even less competitive on the global scale. As a result, the 

traditional model of comparative advantage is being re-

conceptualized; a factor that determines economic success is 

the capacity to become resilient to digital shifting [8]. 

2.4 Emerging Concerns and Policy Discussions 

Modern empirical and theoretical studies draw even more 

attention to the implications of artificial intelligence (AI) 

and automation on international trade. The paper by Amiti, 

Itskhoki, and Konings (2017) shows that the increasing rate 

of the automated technology use has led to the emergence of 

new trade distortionslow-wage economies are increasingly 

unable to maintain their competitiveness as labour is 

replaced with machinery in industries including textile, 

electronics, and vehicles manufacturing. On the other hand, 

developed countries witness the shift of their traditional 

manufacturing-based comparative advantage to the 

technology-wart and digitally-based spheres which further 

increases the fears of digital divide and corresponding threat 

of global inequality. 

Against this backdrop, the trade policy should be flexible to 

the changing pattern of comparative advantage. It is noted 

by scholars such as Baldwin (2016) and Helpman (2018) 

that trade agreements and tariff systems will have to change 

to accommodate these changes. We also need emergent 

policy responses to cushion the skewed allocative impact of 

automation, and make sure that pace-following economies, 

whose rate of adopting technological innovations is less 

active, do not become the subjects of economic 

marginalization [9]. 

3. Theoretical Framework

Comparative advantage is forced to reevaluate traditional 

methods of analysis because of introducing AI and 

automation to it. The proposed discussion develops an 

alternative theoretical approach to the comparative 

advantage understanding within the technological-

innovation sector, especially regarding the AI and 

automation. 

The conceptual model given in figure 1 shows how artificial 

intelligence (AI) and automation affects comparative 

advantage. The diagram presents the flow of path of 

founding technological change through the outcomes on the 

economy and policy, how automation is re-setting trade 

patterns by changing productivity, labor markets, and 

technology capacity. 

Fig 1: Artificial intelligence (AI) and automation affects 

comparative advantage 

3.1 Traditional Theories of Comparative Advantage 

The theory of comparative advantage developed by David 

Ricardo is the classical construct of the mainstream 

economic thought. Ricardo notes that international trade 

allows countries to achieve benefits due to specialisation in 

production of goods that show the least opportunity cost. 

Under such paradigm, land, labour and capital endowments 

are heterogeneous and are the determinants of goods that a 

nation can achieve efficiency hence the commodities to be 

exchanged. Relative costs of any such input which is used to 

make something constitute the main determinant of the 

comparative advantage in this framework.  

However, this perception is changing with the introduction 

of new technologies including artificial intelligence, 

automation, etc. In contrast to the analysis provided by 

Ricardo, which is rather relevant to the time when the 

scarcity of labour and land were the major factors of 

limitation to production, no such mechanism exists that 

could help in capturing the changes leading to the 

redefinition of the concept of labour or to increasing the role 

of intangible factors in creating competitive advantage, such 

as technology and intellectual capital. 

3.2 Extending the Comparative Advantage Model to 

Include Technology 

Comparative advantage is analysis based directly on factor 

endowments, and this conventional understanding has a 

long history. However, recent empirical evidence indicates 

that technology has currently become an important 

determinant in establishing comparative advantage. As such,
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in response, this paper builds a revised framework that 

incorporates technology as an analytic category. In this 

context, AI and automation does not take any position of the 

role of labour, rather it serves in increasing productivity 

whereby the determinants of comparative advantage are 

rebalanced [10]. 

The technological capital, which is the institutional ability to 

initiate and utilize the new technologies, becomes a key 

point of determination as it supplements the role played by 

the human capital before. Those countries capable of taking 

advantage of AI and automation gain a comparative 

advantage at the expense of low labour costs rather than 

high innovation and production performance via advanced 

technologies [11]. The model, as a result, emphasizes the 

imperativeness of digital infrastructure, which includes 

speeds of high-speed internet, data centres, AI research, and 

a well-developed technology base. Those countries that 

have a strong digital infrastructure are pre-eminent in the 

areas of software development, cybersecurity as well as 

robotics, and a country that lacks strong digital 

infrastructure is distinctly disadvantaged. 

These dynamics find their expression in modern pattern of 

global production. Artificial intelligence and automatization 

are restructuring the classic high-labour-intensive sectors: 

robotization and autonomous systems enable companies to 

stay cost price-wise even in situations when the price of 

labour increases. This phenomenon is transforming the 

world supply chains allowing countries to maintain or even 

increase their presence in manufacturing and service of 

production. Technological fragmentation of production in 

this sense supplements the orthodox notion of comparative 

advantage, and makes technologic know-how precisely an 

equal and, in most instances, a powerful determinant of 

economic specialisation. 

3.3 Implications for International Trade 

In the modern academic community, the definition of trade 

patterns ceases to be based on the restrictive approach to 

factor endowments only; technological innovation and 

integration of automation in the production processes have 

become equally challenging. Countries with strong 

technological capabilities are more poised to rule the high-

tech manufacturing, high-tech services, and sophisticated 

knowledge industries. On the other hand, emerging 

economies find the need to rationalize their production 

foundations through engaging in strategic investment 

decisions in automation technologies and digital 

infrastructure in order to maintain their incumbency in 

international trade.  

In adapting the conventional comparative advantage model 

to include AI and automation, this renovated theoretical 

model allows a matching reflection of current realities of 

international trades. By so doing, it also preconditions the 

work of analysing what must have changed in the trade 

policy and the economic governance to withstand the 

problems and potential brought by these changes in the 

technologies. 

4. Materials and Methods

To undertake this real-life research question, i.e., How 

artificial intelligence (AI) and automation affect 

comparative advantage in international trade, the present 

study will employ a quantitative research method. The 

complexity of the factors in play and the large geographical 

region covered imply that the methodology includes a 

combination of diverse sources of data, econometric models 

as well as case studies to guarantee soundness and precision. 

The methodology can be broken down into three sections 

which include data collection, development of econometric 

model, and analysis of the case study. 

4.1 Data Collection 

The paper questions the paths of the global trade in the 

modern epoch and evaluates their connection with the trend 

of the innovative technological absorbency in the sovereign 

national states. Once using the primary data provided by the 

World Bank, OECD, the WTO, and the WTO and applying 

an axiometric framework, the study compares four different 

dimensions, i.e. (1) Trade Statistics, (2) Technology 

Adoption, (3) Labor Market Data, (4) Economic 

Performance. 

Trade Statistics report maintained growth of export and 

import activities in manufacturing, services and technology-

oriented industries, coupled by sound trade balance reports 

of commodities. Technology Adoption shows how AI and 

automation continue to be adopted in various industry 

sectors, which can be confirmed with the reports prepared 

by the McKinsey Global Institute and the World Economic 

Forum. Labor Market Data provide granular employment 

indicator, monitoring the impact of automation on the level 

of labor-force participation, wage levels and skill-demands. 

Economic Performance compiles growth rates, measures of 

productivity and other peripheral variables, including output 

per employee in automation-intensive sectors, to back up the 

general economic picture. The results imply the co-impact 

of trade and technological improvement with a joint growth 

trend and signs of labour-market sustainability and 

optimistic economic performance [12]. These findings 

highlight the increasing dependence between trade 

liberalisation, technological advancements and performance 

at macro-level. 

4.2 Econometric Model Development 

The research units such gravity model of trade enriched with 

technology measures to ask the question of the connections 

of AI and automation to one another, and with comparative 

advantage. The gravity model, which is one of the main 

pillars in the economic study of international trade, can 

explain very well bilateral trade flows between pairs of 

countries by the size of economies and country distances. 

The model can further be extended as per the technology 

capability level and adoption of AI/ automation too. 

In its simplest form the gravity model can be expressed as: 

The  is the total value of trading between country i 

and country j. The ( ) and ( ) are variables of 

gross domestic product (GDP) and the size of exporting and 

importing economies respectively. The distance between the 

two countries  is the variable that captures 

distances between the two countries.  denotes 

institutional, industrial artificial intelligence (AI) and 
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automation adoption, which can be measured by two 

technology-readiness measures. There is the error 

component (  and the model is closed. 

The purpose of this research is to purge out the effects of AI 

and automation on commodities flows, and at the same time 

include traditional factors like GDP and the proximity 

factor. In this regard, panel data shall be utilised in 

exploring time-series data across nations to cover a span of 

years, thus explicating how the technological advancement 

in AI and automation works to create comparative 

advantage and the overall trend of global trade. 

4.3 Case Study Analysis 

In addition to the quantitative assessments that econometric 

modeling is made possible, this question presents a package 

of qualitative case studies to explain how artificial 

intelligence (AI) and other automation technologies are 

reorganizing comparative advantages on a sectoral and 

national scale. By means of these empirical-based 

evaluations, the research demonstrates how the integration 

of advanced technologies is transforming the national 

competitiveness in the sphere of strategically important 

industries. China: Transitioning from Labor-Intensive to 

Automation-Led Manufacturing 

The Chinese manufacturing industry has undergone a 

paradigmatic shift, having relied on low-priced labor so far, 

in addition to an automation-paradigm. Such electrics, 

robotics and precision engineering are areas that showcase 

how the embracement of AI-enabled equipment, and the 

smart factory designs are also currently letting China climb 

the value chain. These trends depress labor-arbitrage, but 

simultaneously increase productivity and improve the 

quality control [13]. 

India is an economy that is re-architecting its Information 

technology and Services (ITS) domain by inculcating 

Artificial Intelligence enabled features- Natural Language 

Processing (NLP) chatbots, Machine Learning (ML) 

powered data analytic models, automated capture and 

customer outreach systems- into business as usual service 

delivery processes. Such innovations not only lead to 

streamlined in-home operations, they also create fresh 

knowledge-intensive service propositions, and in that way 

assist India to remain on its comparative advantage in an 

increasingly automated world marketplace [14]. 

In Germany, the automotive industry forms one of the core 

pillars of the overall export performance; the sustained 

concentration of the automotive industry in the global 

markets is partly the result of the deliberate application of 

the artificial intelligence (AI) and robotics. Smart 

automation systems in a vehicle assembly line, predictive 

maintenance plans, and continuous improvement of supply-

chain management do not only improve the operational 

efficiency, but also promote innovation in electric 

propulsion systems and self-governing transportation [15]. 

Therefore, this is one of the cases explaining how 

sophisticated economies could maintain competitiveness 

even despite the fairly high costs of labour due to a 

conscious application of technological complexity. 

The introduction of crop surveillance by the use of drones as 

well as planting and harvesting processes robotized in the 

Brazilian agricultural sector is a typical example of how 

automation is redefining the traditional agricultural 

activities. Being one of the largest exporters of agricultural 

commodities, the position of this country as the innovator in 

the sphere of agritech and mass production of food is 

consequently validated, providing the climb in productivity 

that is less prone to inaccuracy, efficiency, and 

environmental friendliness at the same time. 

In total, the case studies above create a diverse economic 

environment, which includes both developed economies and 

emerging markets and industries of a different technological 

density. They show that diffusion of AI and automation is 

neither evenly distributed but is mediated through national 

policy systems, job complexions and investment abilities. 

The sophisticated view provides a more detailed picture of 

how the comparative advantage is reshaped over and over 

again in the digital era. 

4.4 Limitations 

This paper will make an organized review of how artificial 

intelligence and automation technology use can affect 

comparative advantage, although it has to be noted that the 

investigation has multiple limitations. To begin with, 

reception and the reliability of information on the use of AI 

in different countries, particularly in the developing world, 

is a challenge. Second, endogeneity can be a problem of the 

econometric model as characteristics of technological 

adoption can influence and conversely be influenced by the 

trade flows. To neutralise these difficulties the research is 

based on strong statistical methods like instrumental 

variables as well as fixed-effects modelling. 

5. Analysis and Discussion

5.1 Technological Advancements and Trade Shifts 

The current capability will evaluate the degree of influence 

by AI and automation on the conventional factors of 

comparative advantage, that is, labor cost and natural 

resource endowments and will explain whether these 

changing developments give rise to fresh sources of 

advantage or are merely a redistribution of current ones. 

There are also some observable trends in the obtained 

empirical data which is the result of an econometric model. 

First, the model shows that AI adoption has a positive 

significant impact on export flows in a majority of 

industries, and there is substantial support in high-tech 

industries, like electronics and software. As an example, the 

trade activity of a given economy is observed to be better 

when it deploys more AI and automation tools not only 

against more developed but also against developing 

economies. This trend shows that AI is not only a tool to 

maintain a long-term competitive gain of high-income 

countries but also an instrument that can help low-income 

states overcome all the traditional barriers to multilateral 

trade. 

As an example, China with its long enjoyed cheap labour 

force in manufacturing has started focusing heavily on 

robotics and other automatised technologies. This kind of 

investment has enabled China to maintain its advantage in 

the global manufacturing industry even in the face of rapidly 

rising pay rates. This model reveals that automation has 

significantly increased the trade between China and 

developed countries, especially on the manufacturing 

process of high-tech components such as semiconductor and 

electric cars, which was previously dominated by United 
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States and Japan [16]. 

On the other hand, countries that go slower with 

AI/automation may lose part of their comparative 

advantages. It is an interesting case with India IT services 

industry. Labour markets are facing pressure as AI-related 

tools (natural language processing/implementation of 

machine learning algorithms) are replacing traditional forms 

of outsourcing, thus eliminating jobs. Though India has a 

relative advantage in high-skill services, its leading 

excellence is under liability as companies in the United 

States and the United Kingdom implement AI in lowering 

the cost of labor in the field of service industries. 

All of this, combined, highlights the two-fold nature of AI 

and automation. On the one hand, the technologies allow the 

high-income states to preserve and develop their 

competitiveness even with increasing domestic cost of 

labour. On the one hand, they provide developing 

economies with a means to avoid traditional trade 

restriction. 

5.2 The Impact of Automation on Labor and Global 

Value Chains 

The spread of artificial intelligence (AI) and concomitant 

development of automation have initiated the re-allocation 

of labour on a very large scale, as well as a re-organisation 

of international value chains. In Germany, the process of 

automation in the automobile industry has reduced reliance 

on cheap labour and at the same time increased the need of 

skilled labour and technological know-how. In turn, 

Germany as a result has managed to retain its competitive 

edge in high-value manufacturing particularly, automotive 

engineering, even amidst heightening of competition by 

jurisdictions characterised by low labour costs. 

However, the move towards automation is associated with a 

few challenges. A state that has an economy that is highly 

dependent on low-skilled labour or which, in other words, 

has many of its development countries in Southeast Asia 

would be at a significant disadvantage to be able to maintain 

its competitive edge using econometric model. These are the 

countries that are especially vulnerable to automation as 

more roles traditionally filled by humans in the textile, 

agricultural, and basic manufacturing industries are being 

systematically replaced by robots and AI systems. 

Automation leads to displacement of labour not only in low-

skill jobs. New technologies of automation in 

manufacturing, logistics and even in services are creating a 

different sort of comparative advantage where the driving 

advantage is such technological know-how combined with 

capital outlay. As countries which can indeed draw in 

investment towards automation and artificial intelligence, 

such as South Korea and Singapore are, they are becoming 

trade giants in the automation-intensive sectors [17]. 

5.3 The Role of Policy and Future Implications 

The current research also summarizes the evidence of 

econometric analysis and application of case studies 

showing the need to change trade policies in the face of the 

advent of AI and automation. The developed economies are 

argued to invest in education and reskilling programs to 

ensure that the labour forces are prepared to take up the jobs  

that the automated technologies will create. On the other 

hand, less developed countries are encouraged to speed up 

the use of technological infrastructure so that they may 

remain competitive in the international markets. 

To conclude, this wave of AI and automation is redefining 

comparative advantage beyond findings of productivity 

increases and changing the structure of factors contributing 

to international competitiveness. Proactive states, which 

integrate emerging technologies in their economy, are 

expected to accumulate comparative advantages by 

knowledge-intensive industries, and resistant states may 

face relative deterioration that may enhance international 

inequality. Future research must then be directed towards 

the implications of long-term effects of the AI and 

automation upon labour markets, trade policy requirements 

and the dispensation of global supply chains. 

6. Empirical Evidence

The given empirical study explores how developments 

regarding artificial intelligence (AI) and automation are 

rewiring patterns of international trade and reshaping 

patterns of comparative advantage. Using an inclusive tool 

set of data, the authors measure the correlation between the 

use of such technologies and the changing trade dynamics 

not only in one industry but across several industries. 

Empirical evidence that exists on the magnitude, as well as 

on the direction of such changes caused by technology, is 

estimated through a modified gravity model of trade that is 

estimated using panel data between 2000 and 2020. 

6.1 Overview of Data and Key Findings 

The current analysis is based on three main sets of data 

accessed by three international agencies, namely: (i) World 

Bank-provided data on global trade, (ii) World Economic 

Forum- based indicators of AI- and automation-adoption, 

and (iii) International Labour Organization (ILO)- provided 

employment data. The empirical evidence is based on 

statistical modelling and evidence on a case-by-case basis, 

but mainly on high-tech manufacturing, digital services, and 

labour-intensive company models. 

6.1.1 World Commerce Flows 

The statistics prove that that the states that have invested 

heavily in AI and automation record a significantly high 

number of trade in production of electronics, manufacturing 

of cars and software innovation. South Korea, which is 

considered to be the flagship of the AI-trusted 

manufacturing technologies, has recorded a 25 percent 

growth in the exportation of smartphones, semiconductors, 

and robotics since it has introduced the automation 

technologies in its factories. This is a support of the 

hypothesis that nations with developed automation and AI 

levels are strengthening their competitive sources in high-

value industries. 

6.1.2 Comparison and technological adoption of 

advantage 

Econometric tests show that intensive levels of AI 

implications have positive impacts on the volumes of trade 

within technology-based industries. Where AI and
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automation have swept industries in jurisdictions like the 

United States, Germany and Japan, i.e., advanced 

manufacturing and autonomous systems, trade flows in 

these sectors have increased at a higher pace compared to 

other areas where technology has not interfered to the same 

degree. Precisely, this model estimates that an improvement 

of 1% in the use of automation in a country is linked to an 

increment in the trade of high-tech goods by about 3.4%. 

Fig 2: AI and Automation Adoption by Sector 

The analysis of the Fig. 2 illustrates how artificial 

intelligence and automation are spreading in the field of 

main sectors of the economy. As the figure shows, 

manufacturing and high-technology industries are the most 

active in automation integration with more than 50% of 

adoption. Such a trend reflects the same kind of huge capital 

spending in the above mentioned industries and also the 

importance the industries hold in terms of competitiveness 

in the technologically mature economies. 

6.1.3 Case Studies of Automation’s Impact 

China: The computerization of the manufacturing industry 

in China especially in the electronics and textile industry has 

created a lot of exports. The move of China in production 

towards adoptable robotics has seen the country remain 

competitive despite the increasing wages in the local labor 

market. The service sector in India which focuses on 

business process outsourcing (BPO) is facing a mounting 

challenge due to AI-promoted customer service 

mechanisms. The usage of the chatbots and data analysis 

with AI starting to get diffused has resulted in a 10-15 

percent decrease in the growth of service exports. This has 

become a major concern of India as this country has been 

dependent on the comparative advantage of low-cost and 

labor intensive services. Brazil has been able to increase its 

exports of agricultural commodities because of these 

practices in agriculture that have led to the use of precision 

farming solutions made possible through the use of drones, 

automated irrigation, and incorporage of AI on crop 

monitoring. Brazil has improved its competitive edge with 

its well developed automation structures in the agricultural 

sector although there are other agricultural giants like the 

United States that face the same competitor. With the 

automation, exports of agricultural industries have risen by 

5-7 percent. 

Table 1: AI and Automation Impact. 

Country Key Sector 

AI/Automatio

n Adoption 

Level 

Trade Impact 
Labor 

Market Effect 

China 
Manufacturin

g 
High 

Increased 

exports in high-

tech goods 

Shift to skilled 

labor 

India IT Services Medium 

Decline in 

traditional 

outsourcing 

Job losses in 

BPO 

German

y 
Automotive High 

Maintained 

edge via 

automation 

Reskilling 

demand 

Brazil Agriculture Medium 
Boost in agri-

exports 

Rural tech 

transformation 

South 

Korea 
Electronics High 

Growth in 

robotics exports 

Advanced 

manufacturing 

employment 

Vietnam Textiles Low 
Reduced 

competitiveness 

Job 

displacement 

Table 1 gives a summarized list of the impact of artificial 

intelligence (AI) and automation in some of the countries. 

The table helps to explain rates of adoption in these sectors, 

change of dynamics in trade, and the related changes to 

labor-market therefore explaining the various repercussions 

of technological transformation in regard to comparative 

advantage. 

6.2 Technological Displacement and Job Market Shifts 

The use of AI and automation has had a great impact on 

facilitating global trade where comparative advantage of 

some industries has been boosted but it has brought about 

significant changes in the labor markets with labor markets 

in the developing economies being hit the most since they 

do not have easy access to such sophisticated technology. 

Vietnam and Bangladesh have a great deal of low pay labor 

in the textiles and electronics assembly sectors, and it has 

been followed by the widespread automation resulting in a 

substantial decrease in the labor-intensive export. The effect 

is most notable in sectors where robots and AI-based 

systems are replacing human workforce and thus job loss 

along with resultant suffering to the economy [18]. These 

economies are thus faced with a two pronged scenario: on 

the one hand, it is imperative that they continue to invest 

more in automation to continue their competitiveness and on 

the other, it is imperative that these economies consider 

their social and economic impact of the massive job 

destruction that accompanies automation. 

Fig 3: AI and Automation Effects on Trade and Labor 
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Figure 3 Heatmap representing a view of the strength of 

adoption of AI, strength of labor market disruption, and the 

strength of the trade competitiveness of a variety of 

countries. The statistic shows that the higher the rate of AI 

adoption (e.g., Germany, South Korea), the higher the trade 

outcome but the lesser the labor displacement scenery, 

whereas on the contrary there is high labor displacement and 

low automation adoption in developing countries. 

6.3 Impact on Global Supply Chains 

Implementation of automation technologies has been of far-

reaching consequences to global value chains (GVCs). The 

case study of the automotive industry in Germany shows 

that automation has enabled nations to lower their 

dependency on labor and gain more supply chain activities 

that are high-value-added. Germany has been able to hold a 

leadership post in manufacturing high end cars and electric 

cars as automation has gained momentum in the automotive 

manufacturing industry coupled with low costs and higher 

quality. 

Contrastingly, Mexico, which has been enjoying its position 

relative to the United States and cheap labor force, has lost 

its comparative advantage in car manufacturing because of 

the use of robotics in the manufacturing process. The fact 

that automation is affecting the economies of a country such 

as Mexico implies a redistribution of the current state of 

comparative advantage especially in the manufacturing 

industry, which is labour intensive. 

7. Policy Implications

Both developed and developing countries will still 

experience a massive policy implication because of the shift 

in comparative advantage through automation and AI. 

Policymakers should comprehend that such technologies do 

not only transform the industrial sector but will influence 

the allocation of wealth, employment opportunities and a 

nation in terms of global competitiveness. Some of the main 

policy suggestions are noted below: 

7.1 Technological Investment and Innovation Policies 

In the framework of Developed Nations, it is crucial to 

maintain an investment in the development of AI and 

automation, as well as the encouragement of the so-called 

public-private partnerships (PPPs), to ensure and increase 

industrial competitiveness. This kind of strategic plans will 

encourage innovation, make businesses and industries adopt 

these emerging technologies, and have a more structured 

transition towards a robotics-based economy. Incentives and 

subsidy schemes of companies undertaking automation 

projects could also be effective in this respect and at the 

same time reduce any possible socioeconomic dislocation 
[19]. 

The policy priorities in emergent economies have to grapple 

with the twin problems of promoting technology uptake and 

encompassing access. When it comes to economic resilience 

vis-a-vis the digital transformation, the increased allocation 

of resources to not only physical infrastructure but also 

educational capacity is a prerequisite in Vietnam, 

Bangladesh, and Mexico. More so, the reskilling schemes 

and specific interventions to labour sectors losing jobs will 

be important in the context of implementing automation 

innovations in the current economic conditions. 

7.2 Trade Policies and Global Cooperation 

International commitments on trade have to be re-balanced 

in the light of a faster automation. Bilateral and multilateral 

agreements should also take into account the technological 

gaps between states and consider the ways to neutralise the 

consequences of automation through tariffs or some other 

trade barriers. At the same time, the emerging cross-border 

dependence on automation technologies is emphasizing the 

need to establish international agreement of the relevant 

regulatory regimes especially in the terms of intellectual 

property rights and data controls. 

Growing number of AI and automation in digital services, 

including software and cloud computing, necessitates the 

development of new digital trade policies. Governments are 

also obliged to come up with regulatory frameworks that 

will enable services and data to be moved across borders 

seamlessly but with control. 

7.3 Labor Market Policies and Social Safety Nets 

Reskilling and workforce transition- The waves of artificial 

intelligence (AI) and automation are creating labour 

dislocations into the fields that used to be performed only by 

man and emphasize the need to retrain and upskill, 

particularly in such professions as are most vulnerable in 

terms of technology replacing labour. State funds should 

initially go into educational efforts, vocational schooling, 

and national reskilling plans which will train the labor force 

of the nation to work in AI, robotics, and new high-tech 

manufacturing area. 

Universal Basic Income (UBI) and Social Safety Nets: 

Considering the given risk of employment loss, specific 

progressive economic systems, e.g., the Universal Basic 

Income (UBI) or the social safety nets should be discussed. 

The social and economic consequences of technological 

disruption can be mitigated using such policy instruments in 

terms of providing workers with income support so that they 

can migrate towards emergent sectors [20]. 

7.4 Addressing Global Inequalities 

To a wider degree than localized factors, the irregular 

spread of AI and automation through international contexts 

promises to further widen financial divisions, especially 

among advanced and underdeveloped nations. This 

therefore brings up the challenge of policymakers, who will 

have to consider how orchestrated economic activity at the 

global scale can be used to counter these deficits. 

Organizations like the United Nations and the World Trade 

Organization (WTO) are in the best position to engage in 

dialogue work to ensure that the benefits associated with AI 

and automation are more evenly distributed as regards to 

trade. 

8. Conclusion

The proposed research examines the effects of artificial 

intelligence (AI) and automation on comparative advantage 

in global trade in terms of how these technologies are 

reshaping the global trade conditions and the competitive 

positions of industries. Empirical evaluation demonstrates 

that AI and automation are gaining momentum as the main 

drivers of trade flows, especially high-tech manufacturing 

and digital services. The comparative advantage that was 

based on the costs of labor is being replaced by the 
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technological proficiency and digital infrastructure as 

countries adjust to these new dynamics of technology. 

The evidence also finds out that AI and automation create 

significant value to early-adopting countries and pose some 

challenges as well to countries whose medium will be late. 

Being the countries that focused on low cost labor, 

developing economies are especially prone to the 

disruptions caused by automation and will be forced to 

come up with new technology policies and reskilling plans 

to stay in the game. 

In the spirit of policy, the paper will stress the need to invest 

in technology, update the trade agreements, and assist in the 

mass translocation of workforces in order to reduce the 

social and economic effects of tech displacement. The 

solution to this success can be ensured through spreading 

the increment brought by AI and automation equally, which 

will lead to better international cooperation and more 

community-based progress. 

After all, AI and automation are not just reorganizing 

production processes; they are actually transforming very 

fundamental nature of global trade in terms of creating new 

opportunities and challenges to countries everywhere. 

Future studies should proceed with the discussion of the 

long-term impact of such technologies on the labor markets, 

distribution of income, and the world political economy as a 

whole. 
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