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Abstract: The carbon neutrality goal requires the government to continuously promote carbon
reduction by tightening carbon quotas in the compliance carbon market. However, the continuous
tightening of carbon quotas increases the compliance costs for regulated emitters. To better balance
carbon reduction effects and compliance costs, the government allows these enterprises to purchase
emission reductions from the voluntary carbon market for quota compliance through a carbon offset
mechanism. While this alleviates compliance costs, it may crowd out green transformation by emission-
controlled enterprises and weaken the policy effectiveness of the compliance carbon market. Based on a
game-theoretic model with asymmetric information involving the government and heterogeneous
enterprises, this paper examines the coordinated relationship between carbon offsets and carbon quotas
as well as policy design under the premise of balancing carbon reduction effects and compliance costs.

The model endogenizes the quantity of carbon quotas and the upper limit of the carbon offset ratio.
It finds that based on the principle of maximizing social welfare, the government should restrict the use
of the carbon offset mechanism by emission-controlled enterprises. Otherwise, to prevent the misuse of
carbon offsets, the government might loosen the constraints on carbon quotas, leading to a decrease in
social welfare. Furthermore, this paper theoretically demonstrates the coordinated relationship between
the compliance and voluntary carbon markets. The existence of the compliance carbon market provides
incentives for enterprises to utilize carbon offsets, and the introduction of the carbon offset mechanism
creates space for the government to tighten carbon quotas in the compliance carbon market.

Given the negative externality associated with each unit of carbon emissions, there exists an
optimal policy mix of carbon quotas and the upper limit of the carbon offset ratio. In particular, as the
negative externality per unit of carbon emissions increases, the government should tighten carbon
quotas while moderately increasing the upper limit of the carbon offset ratio. The degree of tightening
carbon quotas should always match the degree of increasing the upper limit of the carbon offset ratio to
achieve the coordinated development of the compliance and voluntary carbon markets. This paper
provides a theoretical basis for China to actively and steadily promote the development of the voluntary
carbon market and its coordination with the compliance carbon market, and promote international
cooperation on carbon offsets among various countries.

Keywords: carbon offset mechanism; compliance carbon market; voluntary carbon market;
policy coordination
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