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Beyond the Trade-off: Ensuring Safety and Profitability
in the Chinese Coal Industry

Nie Huihua; Gui Lin; Ruan Rui

Abstract: It has long been widely believed that firms face a trade-off between workplace safety
and economic performance, with increased safety investments often implying higher costs and reduced
profits. However, the Chinese coal mining industry experienced a notable shift after 2000, as enhanced
safety regulations coincided with firms simultaneously increasing safety investment and improving their
economic performance. This observation challenges conventional assumptions and motivates a re-
examination of the relationship between safety and profitability. Existing literature primarily focuses on
the perceived conflict between safety investment and profitability at the individual firm level, often
overlooking the broader impact of safety regulations on firm performance through changes in market
structure. To address this gap, this paper investigates how reforms in safety regulation influence the
behaviour and performance of coal mining firms, employing both theoretical modelling and empirical
analysis. In doing so, it aims to provide theoretical support for achieving the crucial policy directive of
“coordinating development and security” in China’s new development phase.

The study develops a Cournot model incorporating safety regulation to analyse these dynamics.
The model demonstrates that the transition from a localised, geographically-based regulatory regime to a
stricter, vertically integrated system of safety oversight leads to increased firm-level safety investment.
Concurrently, firms generating larger negative externalities are forced to exit the market, resulting in
increased market concentration and a subsequent rise in both safety investment and profit margins for
surviving firms. The model also considers the possibility of regulatory capture, showing that the
vertically integrated system is more effective in mitigating rent-seeking behaviour compared to the
localised regime. For the empirical analysis, the staggered rollout of vertically integrated State

Administration of Coal Mine Safety across Chinese provinces is exploited as a quasi-natural experiment.
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Safety investment is measured using per capita fixed assets allocated to production and operations;
safety performance is assessed through the number of accidental fatalities; and economic benefits are
evaluated using the return on total assets (ROA). A multi-period difference-in-differences (DID)
approach is employed to test the hypotheses, using a sample of firms in the coal mining industry from
the Chinese Industrial Enterprises Database (CIED), covering the period 1998-2007.

The empirical results demonstrate that the implementation of the vertically integrated system by
safety supervision bureaus leads to a significant increase in safety investment by coal mining firms, a
notable reduction in accidental fatalities and a marked improvement in economic benefits. The vertically
integrated system also significantly reduces rent-seeking expenditure for coal mining firms. A channel
analysis reveals that the improvement in firm performance following the implementation of the
vertically integrated system is primarily driven by an increase in cost markups, reflecting enhanced
market power for firms. These empirical findings are consistent with the predictions of the theoretical
model.

The findings of this study have important policy implications. First, in industries characterised by
negative production and environmental externalities, vertically integrated management of regulatory
authorities can strengthen law enforcement and correct non-compliant firm behaviour. The effectiveness
of such regulation hinges on promoting competition and preventing collusion between government and
businesses. Second, eliminating inefficient and outdated capacity is crucial for timely supply-side
structural reforms, such as “capacity reduction”, to improve supply-side efficiency. Third, this paper
provides theoretical support for achieving the policy objective of “coordinating development and
security”. Well-designed regulatory policies and an efficient market environment are complementary
and indispensable; both are essential to ensure production safety, while simultaneously fostering high-
quality development.

Key words: safety, profitability, coal mining, regulation, regulatory capture
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