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This study aims to examine the effect of artificial intelligence on countries' economic
growth using a panel generalized method of moments (GMM) approach. In this
regard, panel data from leading countries in the field of artificial intelligence from
2017 to 2023 have been utilized. The estimation of the dynamic panel model shows
that artificial intelligence growth has a positive and significant effect on economic
growth. In other words, increased investment in Al activities has led to accelerated
GDP growth in the countries under study. On the other hand, the positive interaction
between Al growth and labor productivity indicates that the impact of artificial
intelligence is strengthened in the presence of higher productivity. Based on the
findings, leveraging Al technology can enhance countries' economic growth through
improving total factor productivity and other channels of innovation and investment.
Additionally, the positive interaction between Al growth and human capital also
confirms that artificial intelligence has a greater intensity of impact in the presence
of higher human capital. The results of this study confirm the transformative role of
artificial intelligence in the economy and demonstrate the necessity of attention to
policies for maximum and comprehensive utilization of Al capabilities.
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Extended Abstract

Introduction

In recent decades, emerging technologies have increasingly influenced sustainable economic growth. Among these,
artificial intelligence (Al) has gained significant attention as a transformative and pervasive technological advancement
in the global economy. What distinguishes Al from other technologies is its ability to perform cognitive tasks, make
decisions, and learn from data, capabilities that have the potential to fundamentally reshape traditional structures of
production, distribution, and consumption. Due to its extensive capabilities in process automation, big data analysis,
and innovation generation, many researchers consider Al a potential driver of productivity and economic growth.
Despite the growing importance of this topic globally, there remains a considerable gap in the domestic literature, with
no studies to date investigating the relationship between Al and economic growth within the context of Iran. Moreover,
most existing international studies rely on a single proxy for Al development—such as the number of patents or
scientific publications—which may not fully capture the multifaceted nature of this technology.

Method

Given the topic's significance, this study aims to investigate the effect of Al on countries’ economic growth using a
panel generalized method of moments (GMM) approach. Following the economic growth literature, Al is hypothesized
to affect growth both directly and indirectly through labor productivity and human capital. Accordingly, the empirical
model is based on the framework of endogenous growth proposed by Mankiw, Romer, and Weil (1992) and extended
by Acemoglu (2025), in which economic growth is modeled as a function of capital growth, labor force growth, Al
growth, labor productivity growth, and the interaction terms of Al growth with both labor productivity and human
capital growth. To measure economic growth, the annual growth rate of GDP at constant 2021 PPP prices is used; the
Al index is proxied by private sector investment in Al (in million USD). The empirical analysis uses panel data from
20 leading countries in Al over the period 2017-2023, estimated using the GMM approach estimator to address
endogeneity and dynamic panel bias.

Results

The findings from the dynamic panel model indicate that all explanatory variables have a positive, statistically
significant effect on economic growth. In particular, Al growth has a robust positive impact, indicating that increased
investment in Al activities accelerates GDP growth in the countries studied. Al contributes directly to economic growth
by creating new production capabilities and transforming the technical structure of production. As a knowledge-based
input in production processes, Al enables tasks that were previously infeasible under traditional production
frameworks, thus expanding the production possibility frontier and increasing the economy's actual output capacity.
By optimizing supply chains and production processes, Al enables faster, more accurate output, thereby increasing
production volumes. Additionally, Al reshapes the organizational and input structure of production, promoting a
reconfiguration of production methods and input combinations. This transformation can lead to more complex and
higher-value-added production, even without changes in human capital levels. In this way, Al enhances economic
capacity by redefining the role of production factors and enabling new production models. Furthermore, Al fosters
innovation and improves product quality, both of which contribute to accelerated economic growth. The positive
interaction between Al growth and labor productivity suggests that Al's impact is significantly amplified in
environments with higher labor efficiency. The results imply that Al can enhance economic growth not only directly
but also by improving total factor productivity and stimulating innovation and investment channels. As a complement
to labor, Al reduces time spent on routine tasks and lowers production costs through automation, process optimization,
document processing, and error reduction, ultimately increasing output. Moreover, the positive interaction between Al
growth and human capital indicates that Al's effectiveness is greater in countries with higher levels of human capital.
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Al provides new tools for education and skill development, enhances learning quality, and improves digital literacy. It
also accelerates skill acquisition among semi-skilled workers, thereby deepening and broadening the workforce's
knowledge base.

Conclusion

The results of this study demonstrate that the development of artificial intelligence significantly accelerates economic
growth in the countries analyzed. The positive and statistically significant coefficient of the Al growth index in the
panel GMM estimates confirms that increased Al investment enhances GDP growth rates. This result aligns with the
theoretical framework and previous empirical evidence suggesting that broader Al adoption can raise per capita GDP.
For instance, some studies estimate that Al diffusion could generate an additional 0.3 to 2 percentage points of GDP
growth, underscoring its substantial macroeconomic potential. Mechanism analysis reveals that although Al influences
economic growth through multiple channels, the primary transmission mechanisms are labor productivity and human
capital, with the former playing a more significant role. This is consistent with Hulten’s theorem, which posits that
micro-level productivity improvements can lead to macroeconomic changes. Automation of tasks and enhancement of
labor productivity, accelerated diffusion of innovations, increased depth of physical and digital capital investment,
improved workforce skills and human capital, and structural shifts toward more competitive and efficient markets are
the key channels through which Al drives economic growth. Ultimately, the finding that AI’s impact is magnified in
the presence of higher labor productivity and human capital confirms the complementarity of Al with other growth
factors. Nevertheless, widespread Al adoption without appropriate institutional and policy preconditions may pose
challenges. For example, the concentration of Al benefits in large firms or the absence of regulatory frameworks could
exacerbate inequality or disrupt fair competition. Despite these concerns, the overall conclusion of the present study
emphasizes that artificial intelligence serves as a modern engine of growth and can play a positive role in enhancing
and promoting long-run and sustainable economic development, provided sound policies and strategic investments
accompany it.

Accordingly, to more effectively utilize artificial intelligence capabilities to boost economic growth, economic
policymakers are advised to prioritize strategies such as investing in digital infrastructure and artificial intelligence,
training in digital skills and developing human capital, facilitating competition and an open ecosystem, and creating
appropriate governance and regulatory frameworks in their economic and social planning.
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