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Introduction: In recent years, rapid advancements in
artificial intelligence (AI) technologies, as a technol-
ogy-driven and transformative force, have reshaped
economic and social activities and have had profound
implications for economic variables, including. well-
being. Therefore, this study aims to examine the effects
of Al on well-being

Method: To reflect the state of well-being, the Legatum
Prosperity Index was employed. In addition, to bet-
ter capture the dynamic relationships among variables
and to test the significance of the transmission channels
through which Al influences well-being, a Dynamic
Panel Generalized Method of Moments approach was
applied. The data are based on time-series information
for twenty leading countries in the field of Al, covering
the period 2017-2023.

Findings: Al affects well-being through multiple chan-
nels. On the one hand, economic growth driven by Al
technologies and improvements in life expectancy have
significant positive effects on well-being. On the other
hand, in the absence of sufficient human capital and un-
der conditions of high-income inequality, the expansion
of Al may intensify labor displacement, increase unem-
ployment, and reduce overall well-being.

Discussion: Al holds substantial potential to enhance hu-
man well-being; however, the realization of this potential
requires carefully designed policies that steer technolog-
ical progress toward social justice and improved qual-
ity of life. In particular, harnessing the positive capaci-
ties of Al calls for complementary policies focused on
workforce reskilling, reducing inequality, and promoting
health-oriented applications.
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Extended Abstract

Introduction

In recent years ,artificial intelligence) Al (has emerged as a general-purpose
technology with far-reaching implications for economic performance and social
welfare .Unlike earlier waves of automation concentrated in manufacturing ,Al
diffuses across a wide spectrum of sectors ,including finance ,healthcare ,pub-
lic administration ,and digital services ,reshaping production processes ,labor de-
mand ,and welfare distribution .This pervasive diffusion introduces a fundamental
paradox :while Al enhances efficiency and economic growth ,it may simultane-
ously generate adverse distributional and structural effects that undermine overall
welfare.

The existing literature has predominantly focused on the productivity and growth
effects of Al, often overlooking its multidimensional and distributional implica-
tions for welfare. Moreover, empirical studies frequently rely on single proxies,
such as patents or publications, which inadequately capture the economic intensity
of Al development. In contrast, welfare is inherently multidimensional, encom-
passing income, inequality, health, and social stability.

This study contributes to the literature by examining the impact of Al investment
on welfare across 20 leading Al countries over the period 2017-2023, employing
a composite Al investment index and the Legatum Prosperity Index. More impor-
tantly, it advances the literature by explicitly modeling the interaction channels
through which Al affects welfare, namely human capital, income inequality, life
expectancy, and economic growth, thereby providing a more comprehensive and
structurally grounded understanding of the Al-welfare nexus.

Methodology

The analysis is grounded in a dynamic welfare framework in which Al affects

welfare through multiple interrelated channels .Specifically ,Al influences:

*  Economic growth, by increasing productivity and efficiency;

* Labor markets, through skill-biased technological change and job displace-
ment;

* Income distribution, by altering returns to skills and capital;
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*  Human capital, via complementarities and substitution effects;

*  Health outcomes, through improvements in medical technologies and service
delivery.

To capture these complex dynamics, the study employs a dynamic panel data mod-

el estimated using the GMM approach. The specification includes:

* Alagged dependent variable to account for welfare persistence,

» Direct effects of Al,

» Interaction terms between Al and key structural variables (human capital, in-
equality, life expectancy, and growth),

» Time fixed effects to control for global shocks (e.g., post-COVID digital ac-
celeration).

This framework allows us to disentangle the direct) efficiency-driven (and indirect

)distributional and structural (effects of Al on welfare.

Findings

Al exerts a positive direct effect on welfare, reflecting its role in enhancing produc-
tivity, reducing costs, and improving access to goods and services. This confirms
the efficiency-enhancing nature of Al as a general-purpose technology. However,
the interaction effects reveal a different picture. The interaction between Al and
human capital is negative and highly significant, indicating that existing human
capital structures are insufficient to absorb Al-induced technological change.
Rather than complementing labor, Al appears to substitute for certain skills, lead-
ing to skill mismatches and labor displacement. The interaction between Al and
income inequality is negative, suggesting that Al disproportionately benefits high-
skilled workers and capital owners, thereby exacerbating inequality and reducing
welfare. The interaction between Al and economic growth is also negative, imply-
ing that Al-generated growth is not welfare-enhancing due to unequal distribu-
tion and structural disruptions. In contrast, the interaction between Al and life
expectancy is positive, highlighting the role of Al in improving healthcare systems
and non-material dimensions of welfare. Taken together, these results indicate that
although Al generates efficiency gains, its indirect negative effects dominate,
leading to a net negative impact on welfare. This finding supports the existence
of a “technology-welfare paradox,” whereby technological advancement does not
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necessarily translate into improved societal well-being.

Discussion

The results provide strong evidence that the welfare implications of Al are funda-
mentally shaped by structural and distributional mechanisms rather than purely by
efficiency gains. A key finding of this study is that human capital fails to mitigate
the adverse welfare effects of Al. From a theoretical perspective, this can be ex-
plained by recent developments in the economics of technological change. Unlike
earlier skill-biased technological change, Al increasingly exhibits characteristics
of task substitution rather than task complementarity, particularly in cognitive and
routine-intensive occupations. As a result, even relatively skilled workers may
face displacement or wage compression. Moreover, human capital accumulation
appears to lag behind the pace and direction of Al innovation. This creates a dy-
namic mismatch between the skills supplied by the labor force and those demand-
ed by Al-driven production systems. Consequently, investments in human capital,
in the absence of structural adaptation, may not only fail to offset AI’s negative
effects but may even reinforce inequality and labor market polarization. The nega-
tive interaction between Al and economic growth further suggests that growth
alone is no longer a sufficient condition for welfare improvement. When growth is
driven by capital-intensive and skill-biased technologies, its benefits may be con-
centrated among a narrow segment of the population, reducing its overall welfare
impact. At the same time, the positive effects of Al on life expectancy highlight the
importance of sectoral heterogeneity. Al contributes positively to welfare in do-
mains such as healthcare and public services, where technological improvements
directly enhance quality of life. Overall, these findings imply that the welfare con-
sequences of Al depend critically on institutional and policy frameworks. Without
appropriate redistribution mechanisms, labor market policies, and adaptive educa-
tion systems, Al-driven growth may lead to welfare divergence rather than welfare
improvement. Accordingly, policy responses should focus on:

»  Aligning human capital formation with Al-driven skill demand;

* Implementing inclusive growth strategies to reduce inequality;

»  Strengthening labor market institutions to manage technological transitions;
*  Promoting Al applications in sectors with direct welfare benefits, such as
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healthcare and education.
Finally, it should be noted that, despite the use of dynamic panel methods, the re-
sults should be interpreted as conditional empirical associations rather than strict
causal effects, consistent with the limitations highlighted in the revised manu-
script.
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