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Abstract: Over the past two decades, the widespread adoption of industrial robots has reshaped
global manufacturing and profoundly influenced labor markets and firm behavior. While existing studies
have primarily examined the drivers of automation from the perspective of labor costs, a key factor has
received limited attention: changes in corporate income tax rates may alter the relative cost of industrial
robots versus labor, thereby influencing firms’ technological choices. Although corporate income tax
cuts are generally regarded as policy instruments to encourage corporate investment, whether such tax
reductions promote industrial robot adoption remains underexplored in both theoretical and empirical
research. Against this backdrop, this paper examines the role of government tax reduction as a driver of
industrial robot adoption.

This paper first develops a theoretical framework that incorporates the corporate income tax rates
and tax incentives related to labor wages and benefits into firms’ decisions to adopt industrial robots.
Using comparative statics, this paper analyzes how changes in income tax rates affect adoption
decisions and proposes a set of testable predictions. To empirically evaluate these predictions, this
paper exploits China’s 2008 corporate income tax unification reform as a quasi-natural experiment. This
reform unified the statutory income tax rates for domestic and foreign-invested firms, notably reducing
the statutory tax rate for domestic private firms from 33% to 25% and substantially alleviating their tax
burden. Using matched data from the China Industrial Enterprise Database and China’s General
Administration of Customs Database over the period 2004—2012, this paper applies a difference-in-
differences (DID) approach to identify the causal effect of tax cuts on firms’ industrial robot adoption
and explore the underlying mechanisms.

The empirical results show that following the reform, domestic private firms that benefit from
income tax reductions significantly increase their adoption of industrial robots relative to foreign-
invested firms. The magnitude of the effect is economically meaningful: The tax-induced increase in
robot adoption corresponds to approximately 84.6% of the sample mean. Mechanism analyses indicate
that the reform significantly reduces firms’ effective tax rates, raises the relative price of labor, and
enhances the cost advantage of robots over labor, thereby promoting robot adoption. Heterogeneity
analyses further reveal that the effect is stronger among firms with higher productivity, larger firms,
those operating in more competitive markets, and those facing greater market demand.

This paper contributes to existing literature in two aspects. First, it identifies tax benefits related to
labor costs as a critical channel through which tax reductions influence industrial robot adoption,
thereby enriching literature on the determinants of firm-level automation. Second, it examines how tax
reductions offset labor-related tax incentives and influence firms’ technological choices, contributing to
broader research on the economic consequences of tax policy. In this sense, this paper provides novel
micro-level evidence that tax cuts contribute to the decline in labor share by encouraging robot
substitution.

The findings of this paper highlight the critical role of tax reduction policies in technological
transformation. For policymakers, structural tax reduction policies should focus on supporting
technological upgrading and the development of the industrial robot sector. Additionally, it is essential
to assess the potential employment impacts of widespread robot adoption, accelerate pro-employment
strategies, and promote the coordinated development of intelligent transformation and employment
expansion to achieve a dynamic balance between human labor and machines.

Keywords: tax reduction; industrial robots; corporate income tax unification; factor substitution
effects; artificial intelligence
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