
 

 

 

Economics, Management and Sustainability 
journal home page: https://jems.sciview.net 

Sarker, P. K. (2022). Macroeconomic effects of artificial intelligence on emerging economies: 
Insights from Bangladesh. Economics, Management and Sustainability, 7(1), 59-69. 
doi:10.14254/jems.2022.7-1.5. 

ISSN 2520-6303  
 

 

Corresponding author: Provash Kumer Sarker 
E-mail: provash.sarker@whu.edu.cn 

This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license. 
 

‹ 59 › 
 

 
 
 

 
 

 
 

Scientific Platform 
 
 
 
 

 

Macroeconomic effects of artificial intelligence on 
emerging economies: Insights from Bangladesh 

Provash Kumer Sarker  

School of Economics and Management, Wuhan University, 430072, Hubei, China 

provash.sarker@whu.edu.cn 
 

   
 

 

Abstract: Artificial intelligence (AI) has the potential 
to increase economic growth substantially across the 
world. This paper explores the predicted potentials 
of AI from macroeconomic perspectives, employing 
theoretical analysis and contextualizing Bangladesh. 
The study employs time series data to examine the 
effects of AI on the labor market and productivity. 
The findings indicate that Bangladesh was yet to 
realize the expected economic merits though the 
integrated number of AI-induced industry robots has 
been insignificant. For AI to be effective in 
Bangladesh, the country shall adopt more AI robots 
across the various sectors, mainly manufacturing and 
service. Besides, the country may complement the 
human labor force with AI labor instead of relying on 
only one as a source of labor. 
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1. Introduction 

Humankind entered the steam era in the 18th century, the electrical era in the 19th century, 
and the information and Internet era in the 20th century. With the maturity of artificial intelligence 
technology in the future, the 21st century will enter the era of intelligence. Whenever the world has 
undergone any reframing changes in its dynamics that usually has resulted from unprecedented 
technological progress. However, while technological progress often develops exponentially, it 
competes with human intellectual abilities. Robotics, big data, advanced analytics, 3D printing, the 
Internet of Things (IoT), nanotechnology, machine-learning, and biotechnology make seismic 
changes worldwide. Now, the machine can supplement humans for a wide range of jobs. That 
supplementary proposition of machines has critical macroeconomic implications, which Industry 4.0 
is now experiencing. The intelligence technology industry has become the cornerstone of the smart 
era and has a radiating effect on the overall economy, and is also the commanding height of current 
and future scientific and technological competitions. Whether we can seize the opportunities for 
change in the intelligent age is the key to fostering economic growth in emerging economies. This 
paper aims to explore and examine the potential impacts of AI on economic growth.  
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1.1. Background 

The world is undergoing a higher level of technological transition, thanks to the 
implementation of AI in different aspects of economic production or activities. Many developed 
economies have integrated AI into their long-term economic development policy to ensure that 
innovation in technology will help promote their economic growth. In line with that, the emerging 
economies are also incorporating automation technologies into their production functions. In 
contrast, some other emerging economies are yet not ready to adopt AI or adopt it at a slow pace due 
to their respective economic structures and limitations. However, the impact of AI adoption depends 
not only upon the way an economy develops but also on the extent of adoption. Developed, least 
developed, or emerging economies cannot harness the same benefits induced by AI. As technology is 
getting extensive coverage, it multiplicatively affects human life. One of the most significant 
technological innovations that have changed people's way of life is the innovation and use of AI (Li et 
al., 2017). The term artificial intelligence, also known as machine intelligence, means intelligence 
demonstrated by machines. The term "artificial intelligence" is to imply to computers or machines 
with abilities that mimic human cognitive functions such as "problem-solving" and "learning" (Frey 
& Osborne, 2017; Patrício & Rieder, 2018). The use of AI, especially in economic sectors, has led to 
significant shifts in terms of economic production and labor, thus changing the nature of economic 
development in the world. In developed nations such as China, Japan, the USA, and most developed 
European countries, AI technology has dramatically been applied to the production process in many 
industries, including manufacturing and agriculture (Makridakis, 2017). In developing countries, 
however, the expected positive impacts of the application of AI in their economies are much lower 
than their effects on developed countries (Lu et al., 2018). Therefore, it is essential to examine why 
the use of AI in emerging countries may not realize the anticipated economic growth similar to those 
in developed nations. The reasons may be the underlying economic structure and particular 
limitations. For Bangladesh, the current applications of AI have not been quite extensive and, in fact, 
fewer in numbers to produce the predicted results.    

1.2. Research objectives and questions 

The fundamental motivation of this research paper is to investigate the effects of AI on the 
gross domestic product through AI-induced automation in the production of goods and services. 

Below are the other research questions we seek to address in this paper: 
(a) how does the adoption of AI technology impact Gross Domestic Product in emerging 

economies? (b) what adverse effects AI adoption may cause to the labor market? (c) how may the 
application of AI fail to cause the opportunities as predicted by economic theories? 

1.3. Literature review 

Recently, the world has experienced a dramatic change in technological innovations. The 
fourth-generation industry is currently undergoing a significant shift in its economic production. The 
onset of the technological revolution, thanks to the innovation associated with digital technology and 
computers and computer microchips, has seen the creation of highly efficient artificial intelligence 
machines (Dirican, 2015; Makridakis, 2017). Artificial intelligence machines have significantly 
become helpful in industrial products because they increase production efficiency and reduce the 
number of human labor required for production (Hodges, 2018). The future application of AI in 
economic production makes this technology the most appropriate means for helping the developed 
countries realize economic development similar to the industrialized countries (Bhagawati et al., 
2016). Many developing countries, such as Bangladesh in South Asia, have embraced AI hoping that 
AI will propel the country's economic growth. 

Two theories example the reasons and the impact of the use of AI in economic activities. These 
theories are the neoclassical production functions (Lankisch et al., 2019; Wang et al., 2021) and the 
task-based model (Acemoglu & Restrepo, 2018; 2019). According to the "neoclassical production 
functions theory", using AI in economic growth is to improve production functions by incorporating 
the elasticity of substation between capital and labor. By improving Cobb-Douglas production, 
(Russell & Norvig, 2016) found out that labor and computer capital complement each other, while 
the employment of artificial intelligence displaces the effect of labor and the comprehensive diffusion 
of AI technology augments economic growth. On the contrary, (Aghion et al. 2017) enhance the "CES 
production function" by analyzing the effect of the changes in the elasticity of substation on the 
changes in the share of technologically produced goods. The study's findings indicate that as the 
productivity of automation improves, its overall share in the Gross Domestic product declines. On the 
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other hand, the task-based model theory argues that automation takes away the current task in the 
production process and replaces them with new tasks, thus creating changes like jobs in the 
economy. A recent investigation of this theory by (Acemoglu & Restrepo, 2018; 2019) found that AI 
has a displacement effect on labor as its downside. 

On the positive side, it led to capital accumulation, creating new job opportunities, increasing 
productivity, and deepening automation (Hasan, 2016; Furman & Seamans, 2019). Both the 
developing and the developed countries have relied on these two theories in determining the 
potential impacts of the use of AI in their economies (Aghion et al., 2017; Jha et al., 2017; Agrawal et 
al., 2018). The expected positive benefits of using only accrue to the developed countries but not 
developing countries. However, both groups have similar expectations of the application of AI 
(Korinek & Stiglitz, 2017). The actual difference in the outcomes of using AI clear between developing 
and developed countries arose curiosity on the reasons for the difference in the results (Cockburn, 
Henderson, & Stern, 2018). With the continuous increase in poverty in many developing countries, it 
became essential to critically analyze why AI has failed in most developing countries, such as 
Bangladesh in South Asia, while China is doing well (Frey, C. & Osborne, 2017).  

From the review of the above literature, it is apparent that several factors determine the 
optimum outcome of AI in any economy. This study contributes to the existing literature by 
unearthing why AI technology may fail in emerging economies despite the mainstream theories 
indicating otherwise. Besides, the paper also contributes to revisiting the effects of AI on employment 
and production through complementarity and substitution effects in an emerging country.   

The paper presents the sections as follows. Section two defines the methodological design and 
statistical approach to the research problem. Section three presents the result and interpretation in 
detail, while section four discusses the results based on economic theory and relates them to recent 
research. Section five illuminates the theoretical impacts of AI employment. Section six goes on, 
concluding the study with future research prospects. 

2. AI status in emerging economies  

An emerging economy is an economy that is recognized to have a significant GDP growth (and 
a substantial contribution to the global value chain) and a potential for rapid growth and investment. 
Over the decades, emerging economies have produced around two-thirds of the world's GDP and 
more than 50% of new consumption. They are the growth centers of the globe, contributing nearly 
60% of global production. As far as production is concerned, AI technology integrated into the 
industry can help foster worldwide growth. The paper has considered the emerging economies' AI 
state to assess how they may shape the global production in the future 4.0 Industry revolution. The 
study has grouped 24 countries listed by the IMF as the world's emerging economies.  

AI has the dynamism to reshape how governments deliver public services. This could 
significantly improve citizens' experiences of government. Governments are already adopting and 
integrating AI in their operations and service delivery to improve efficiency and deliver better quality 
public services. We used the Global Innovation Index (GII), and Government AI Readiness ranks to 
understand countries' current AI readiness and innovation status to support economic trends. The 
overall score is made up of 11 input metrics grouped under four high-level clusters: governance, 
infrastructure and data, and government and public services, skills, and education. According to the 
Index's findings, the leading countries in Asia are Inda (17) and China (20), respectively, with over 
6% growth rates. While Russia (29), Malaysia (32), the Philippines (50), Thailand (56), and Indonesia 
(57) are also on the front line of the readiness index. We found a positive correlation between the 
growth rates, global innovation index, and AI readiness ranks among the emerging countries except 
for Argentina, Brazil, and South Africa. They record comparatively low growth rates but rank in the 
front line. However, Bangladesh has the highest economic growth rate of 7.86%, while it ranks 
substantially lower in the AI readiness index (103) and (116) in GII. As the research finds, Bangladesh 
is not yet ready to adopt AI and integrate it into economic production because of its cheap labor 
advantage. It uses the abundant cheap labor in the ready-made garment (RMG) sector, which 
remarkedly contributes to economic growth. It has employed a few AI robots in the service industry, 
primarily in medical, banking, digital marketing, and e-commerce. The country is getting ready at a 
slow pace to fit into Industry 4.0. Although China ranks low in the readiness index compared to India, 
it beats India (61) in the innovation index (26), meaning China is well approaching exploiting its 
comparative advantages.  
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Table 1: Global AI Readiness and Innovation Status of the emerging economies   
2018* 2019 2019 

SL Country 
GDP % 

Government AI 
Readiness Index 

Global Innovation 
Rank 

1 Argentina -2.48 51 72 
2 Bangladesh 7.86 103 116 
3 Brazil 1.12 40 66 
4  Bulgaria 3.08 47 45 
5  Chile 4.03 39 43 
6  China 6.57 20 26 
7  Colombia 2,.56 44 67 
8  Hungary 5.09 48 39 
9  India 6.81 17 61 
10  Indonesia 5.17 57 87 
11  Malaysia 4.74 22 39 
12  Mexico 2.14 32 55 
13  Morocco 2.99 80 66 
14  Pakistan 5.83 84 89 
15  Peru 3.98 71 86 
16  Philippines 6.24 50 54 
17  Poland 5.15 27 37 
18  Romania 3.95 55 54 
19  Russia 2.26 29 59 
20 South Africa 0.79 68 68 
21  Thailand 4.13 56 43 
22  Turkey 2.83 46 49 
23  Ukraine 3.34 63 47 
24  Venezuela -19.62 134 NA 

Source: World Bank, World Intellectual Property Org., and Oxford insights & IDRC.  
 
However, while they will reap the potential benefits of AI, there may exist global inequalities 

of AI benefits. Emerging technologies offer a particular set of opportunities to improve the future 
governments and citizens' experience of government. As we experience the advent of automation, 
governments must ensure that they are ready to capitalize on the potential power of AI. This analysis 
of AI readiness aims to help policymakers everywhere evaluate the performance and in which sectors 
they need to target their attention going forward. The age of AI is advancing; through the Index, our 
intended contribution is to encourage all governments in emerging economies to be as prepared as 
possible to help their citizens take advantage of the benefits of automation. 

2.1. Perspectives of Bangladesh 

In this section, the paper illustrates the growth trends of the variables from 1999 to 2019 
except for GDP, as the study used the predicted value for 2019 for it. For other variables like 
investments, workforce, and robot density, the study used trend analysis to interpret the changes 
that may be significantly interlinked.  

2.2. Gross domestic product growth 

Figure 1: GDP growth rate of Bangladesh, 1999-2019 
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Bangladesh records stable growth rates forming a linear trend over the periods. The global 

recession in 2007-08 caused slow growth. However, after that period, Bangladesh continued an 
upward trend to date. The economic growth rate has over a 5% growth rate, which correlates with 
massive investment and workforce participation. 

2.3. Investment growth 

Figure 2: Investment in Bangladesh, 1999-2019 
 

 
 
Investment is the essential driver of economic growth for any economy. Being an emerging 

economy and as warranted by the policy targets, Bangladesh invested in bolstering the target growth. 
Over this period, the country has experienced massive investment. The graph shows that the 
investment only fell sharply between 2005 and 2006 thanks to the global financial crisis. However, 
it later maintained an upward trend to date.  

2.4. Workforce growth 

Figure 3: Workforce growth of Bangladesh, 1999-2019. 
 

 
 
The economic growth potential may result from shifts in a population's age structure, mainly 

when the share of the working-age population is larger than the non-working-age share of the 
population. At present, more than 65% of the population in Bangladesh is of working age, between 
15 and 64. The graph shows a shape rise between 2016 and 2018 and a continued increase 
throughout the periods.  
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2.5. Robot density 

Figure 4: Robot density in Bangladesh, 1999-2019 
 

 
 
The adoption of Robots, which are AI technology tools, has been on the rise over the years. It 

correlates with investment GDP growth rates during the period. Bangladesh has integrated a few 
numbers of industrial robots. This impact on GDP will be explained using correlation and regression 
analysis. 

3. Discussion  

The finding of the study demonstrates that there is a positive relationship (0.009) between 
artificial intelligence (robot density) and economic growth (changes in GDP) in Bangladesh. George 
& Michaels (2015) found that, based on the data of 17 nations from 1993 to 2007, the rising wages 
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(Krishnan et al., 2018) that as AI diffuses throughout the USA, labor productivity growth would 
average 2 percent per year for a decade or so, around four times higher than in the recent past. 
However, many studies mention that AI may cause potential job loss. (Frey & Obsorne, 2017) contend 
that 47% of over 700 occupants in America can be replaced in the short term. Other studies have 
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overestimates the market response of labor to technology, leading to a new equilibrium.   
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random and fixed effects regressions. This aligns with previous studies conducted on the adoption 
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humans, decrease workload, and enhance wage rates (Huang & Dong, 2019). The enhancement of 
labor augmenting technology reduces the work that is decreased by automation; more work is 
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the artificial intelligence labor and capital replace each other, humans will compete with robots. 
Wang et al. (2021) mention that artificial intelligence can promote economic growth in emerging 
economies if implemented and leveraged appropriately. 

However, the technological progress of artificial intelligence will make laborers lose their 
work or experience poor rewards and shared labor. The advancement of labor-based technology 
make laborers competitive, thus giving more merits and more job; as a result, it boosts both salaries 
and the share workers. Finally, we check the work-based version to find the effect of the 
manufacturing of new work on salaries and share of work. It is indicated that the establishment of 
new jobs can increase returns and the share of workers. Moreover, we assess the long-run economic 
growth rate, the advancement of any artificial intelligence may result in a stable state of equilibrium 
of economic growth. Ultimately, total growth rates of per capita income, per capita traditional capital, 
and artificial capital are equally positive. In this scenario, the technological advancement of labor-
based technology can make a stable state equilibrium of economic growth in the long run. In contrast, 
the development of artificial intelligence can lead to firm economic growth (Acemoglu & Restrepo, 
2018b). In the next section, the impacts of AI on employment will be illustrated in detail. 

4. Theoretical effects of AI on employment 

Since the Industrial Revolution, every technological progress and revolution has triggered a 
substitution effect in employment. Jenny textile machines and steam engines have replaced 
handicraftsmen and laborers. The emergence of machines such as cars and ships has eliminated the 
careers of horse riders, boatmen. The development of artificial intelligence technology has made 
some mental workers work, such as Car driving, disease detection, and data analysis, and have also 
been gradually replaced. Mechanisms of artificial intelligence affecting employment include the 
substitution effect, compensation effect, and creation effect. The substitution effect leads to the direct 
disappearance of jobs, the compensation effect attracts employment through the expansion of its 
industrial scale, and the creation effect employs the creation of new types of jobs and new industrial 
models. 

4.1. Substitution effects  

Artificial intelligence can replace both physical and mental work. This "universality" feature is 
something that the previous scientific and technological revolutions could not achieve. Some studies 
believe that in the next 10 to 20 years, artificial intelligence will expose 30% -50% of current jobs to 
high substitution risks. It is predicted that 47% of the jobs will be replaced by artificial intelligence 
in the next 10 to 20 years, mainly production activities, administrative office support jobs, sales 
services, and other related positions (Frey Osborn, 2013). 

4.2. Compensation effects 

The compensation effect is mainly that the efficiency improvement brought by the substitution 
of artificial intelligence will lead to the expansion of the scale o related industries, and the expansion 
of scale will make up for the reduction of jobs per unit of output. It also refers to the fact that, on the 
one hand, artificial intelligence directly creates new jobs through new industries and services. 

Artificial intelligence compensates for the decrease in job opportunities per unit of output 
through scale expansion, divided into three situations. First, positions that are not easily replaced on 
the production line have increased with the substantial increase in productivity. The second is that 
artificial intelligence is the most cost-effective, and the company has the conditions to expand 
production, increase the production line, and increase the number of jobs; the third is that the 
increase in efficiency leads to lower prices for the company's products. Lower product prices will 
increase consumer demand and drive enterprises to expand production scale. It can be seen that the 
use of intelligence and other new technologies has dramatically improved the platform's operating 
efficiency and order volume, and total employment has risen instead of falling.  

Such would boost automation and ensure more substantial quality control of processes and 
products in the manufacturing industry. Improved manufacturing capabilities will, in turn, improve 
GDP and, in turn, the economic growth of Bangladesh. Other industries, such as the processing 
industry, automotive, power and service industries, among others, are expected to improve their 
economic performance with the adoption of AI. Though the adoption of AI across the various 
industries in an economy varies, the country needs to make policies and strategies to ensure that AI 
is fully adapted to the most applicable industries. 
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5. Conclusion 

The paper examined the impact of AI on the economic growth of Bangladesh by employing 
multivariate regression analysis. It also analyzed the pairwise correlation between the variables to 
indicate the correlation intensity. To depict the macro-perspective of AI in the emerging economies, 
the study took an overview of AI status and evaluated it for future policy toolkit. The paper has 
demonstrated that the macroeconomic impact of AI is likely to be substantial. Employment impact 
analysis indicates that although initial job displacement will occur through replacement automation, 
creating new roles in the economy could potentially offset the jobs lost through innovation 
automation. This analysis estimated the upwards pressure on GDP due to AI under the ceteris paribus 
assumption. The study also found that despite the use of AI-induced automation technologies across 
the economies, the impact of AI on economic growth would vary among the emerging. The difference 
is thanks to the particular economic textures of the emerging economies. Many emerging economies 
like Argentina, Bangladesh, Morocco, Pakistan, Peru, South Africa, Ukraine, and Venezuela are yet to 
integrate AI technology into the production system, particularly in manufacturing and service. They 
suffer from a shortage of technological logistics and state-of-the-art technical expertise, as observed 
by the differences in Government AI Readiness Scores and the Global Innovation Index.  

As AI is getting widely adopted, leading to automation, economic modeling suggests that 
potential job losses in the short term will be compensated by countervailing mechanisms through 
which increasing productivity leads to higher demand for labor in the long term. A sophisticated 
policy toolkit can help harmonize the short-term and long-term effects of adopting AI. Bangladesh, 
for instance, now needs policy gear to capture the potentials that it may harness from adopting and 
integrating more AI robots into industries that need them. As the statistical result indicates, 
Bangladesh shall begin to prepare for the possible threats from AI developed countries to its labor 
advantage and productivity. The AI-enabled economy will perform better than many emerging 
economies quite shortly, and thus, growing economies will face the challenges of global value chain 
participation. Therefore, the government and the policymakers of emerging economies shall 
proactively adopt AI and seize its benefits. 

5.1. Future research prospects  

The literature on artificial intelligence and its impact on the economy is growing. The following 
points can motivate further research to enrich the literature. 

 
(1) Labor market polarization 
If most jobs are replaced by artificial intelligence, the labor market will face significant 

disruption. From routine jobs to semi-skilled jobs may get replaced by AI. What kind of actions the 
government can take to address this problem. One solution is to tax robots and subsidize the 
unemployed. However, taxation will undoubtedly result in the loss of efficiency and international 
transfer of artificial intelligence capital. Moreover, over subsidizing may cause more people to stay 
at home while working. Therefore, the concern is making reasonable and effective policies for this 
market polarization. 

 
(2) Aging of the population  
In most developed and some developing countries, the aging problem has become severe. 

Economically, the aging problem exacerbates the labor shortage. The labor shortage will prompt the 
country to adopt smart manufacturing. Smart manufacturing tends to positively impact the local 
gross domestic product and assist the sluggish economy. Whether artificial intelligence can solve this 
problem to keep economic growth and social welfare is another exciting topic.  
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