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Rocehed

This article investigates the dual effects of private-sector investment in

artificial intelligence (Al) on labor markets and unemployment in leading
Accepted: economies. We compile a panel dataset of the twenty countries that
13/08/2025 attracted the largest volumes of Al-related venture capital between 2017

and 2023. A two-equation simultaneous system is estimated using the
Keywords: system-GMM method, capturing two distinct channels: (i) the
Avrtificial Intelligence, productivity channel, reflecting labor substitution by Al-enabled capital,
Unemployment Rate, and (ii) the job-creation channel, driven by the expansion of Al-
Dynamic Simultaneous- | complementary industries and services and the re-engineering of value
Equations Panel, chains. Our results indicate that, in the absence of compensatory policies,

Generalized Method of

productivity gains tend to increase unemployment, while direct Al
Moments

investment reduces it; the net outcome depends on the relative strength of
these forces in each country. Robustness checks, including instrument
validity and stability tests, confirm the reliability of the findings. The
results underscore the importance of digital up-skilling programs,
innovation ecosystems, curricular reforms, and targeted support for
technology-oriented start-ups to guide technological change toward
sustainable job creation. Cross-country heterogeneity in absorptive
capacity and institutional quality further explains the variation in effects,
with economies possessing mature innovation systems better able to
mitigate substitution effects and achieve a balanced, entrepreneurial
equilibrium between labor and technology.
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1. Introduction

Artificial intelligence (Al) has rapidly emerged as a transformative general-purpose
technology, driving innovation and productivity across industries. This paper examines
the “jobs paradox” of Al in which Al investments can simultaneously displace labor
through automation and create new employment opportunities through technological
innovation. While previous studies often focus on either short-term substitution effects
or long-term job creation, few analyze both channels concurrently at a cross-country
level. This study addresses that gap by investigating how private-sector Al investment
affects unemployment through two opposing pathways: productivity-driven labor
substitution and job creation in Al-enabled sectors. Using a panel of twenty leading
economies at the forefront of Al investment, we provide a comprehensive, dynamic
assessment of AI’s net impact on labor markets. In doing so, the study contributes to the
ongoing debate by offering empirical evidence on how these competing forces unfold
simultaneously across diverse national contexts.

2. Research Method and Data

We compiled a panel dataset covering twenty countries that attracted the largest private-
sector Al investments from 2017 to 2023. Rather than relying on proxy measures such
as automation indices or patent counts, we use actual Al venture capital investment (in
millions of USD) as a concrete indicator of technology diffusion. The primary outcome
variable is the unemployment rate (based on ILO definitions), measured as the share of
unemployed individuals in the labor force. To account for broader economic conditions
and labor market influences, the model includes real GDP growth, a human capital
index (secondary education enrollment), and trade openness (exports plus imports as a
share of GDP) for each country-year.

We employ a dynamic simultaneous-equation panel modeling approach estimated
using the system Generalized Method of Moments (system-GMM). This framework
allows the inclusion of lagged dependent variables (capturing persistence in
unemployment and productivity) and addresses endogeneity between Al investment,
productivity, and unemployment. The model consists of two interlinked equations: one
for the unemployment rate and one for labor productivity growth. Al investment
appears in both equations, enabling us to disentangle its dual effects. In the
unemployment equation, Al investment captures the direct job-creation effect (expected
to reduce unemployment), while labor productivity (itself influenced by Al in the
second equation) captures the indirect substitution effect (higher productivity potentially
increasing unemployment by reducing labor demand). Estimating these equations
simultaneously allows us to isolate and quantify the impact of Al through each channel.
Robust instrument selection and Hansen tests within the GMM framework ensure
instrument validity and the reliability of the estimates.

3. Analysis and Discussion

The empirical results confirm the existence of two countervailing effects of Al on
unemployment. The productivity channel shows that rapid gains in labor productivity—
partly driven by Al-enabled automation and efficiency—tend to increase unemployment
in the absence of compensatory measures. This supports the substitution narrative: as
firms automate tasks and become more efficient, fewer workers are required, putting
upward pressure on unemployment. Conversely, the job-creation channel indicates that
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higher Al investment is associated with lower unemployment, reflecting the emergence
of new industries, services, and roles that absorb workers, including Al-complementary
jobs such as software development, data analytics, and Al system maintenance, as well
as broader re-engineering of value chains.

The net impact of Al on unemployment in any country depends on the balance
between these forces. Panel evidence suggests that, on average, Al’s direct job-creation
effect reduces unemployment, while the productivity-driven substitution effect increases
it. The magnitude of these effects varies across countries and over time, explaining why
some economies experience net job losses while others achieve net gains. System-GMM
estimates pass robustness checks, including tests for instrument validity and model
stability, confirming that results are not driven by endogeneity or specification issues.
Cross-country differences in absorptive capacity and institutional quality further shape
outcomes: economies with mature innovation ecosystems, skilled workforces, and
supportive institutions are better able to offset worker displacement through
entrepreneurship and new job creation, whereas countries lagging in these areas may see
the substitution effect dominate, resulting in higher unemployment.

4. Conclusion

In summary, our analysis highlights the complex “jobs paradox” of Al investment: Al-
related capital deepening can simultaneously boost productivity, with potential job
displacement, and generate new employment through the emergence of Al-enabled
industries and services. The overall impact on unemployment is not determined by
technology alone but depends on the economic context and policy responses.

To harness Al for sustainable job creation, policymakers should implement
complementary initiatives. Key recommendations include investing in digital up-
skilling and re-skilling programs to prepare workers for evolving roles, fostering
innovation ecosystems that support entrepreneurship and Al-complementary businesses,
reforming education curricula to emphasize future-ready skills, and providing targeted
support for technology-oriented start-ups. Such measures can strengthen AI’s job-
creation channel while mitigating the adverse effects of automation, ensuring that
productivity gains translate into broad-based employment opportunities. Ultimately,
successfully managing the transition to an Al-intensive economy requires continuous
adaptation of policies and institutions, balancing substitution and creation effects to
achieve a harmonious equilibrium between technological progress and workforce
prosperity.
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