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From “Spurring a Willing Horse” to Efficiency Driven:

A Study of China’s Regional CO, Emission Permit Allocation

QIAN Haoqi WU Libo and REN Feizhou
( Fudan University)

Summary: Designing a reasonable regional CO, emission permit allocation mechanism is important for China to achieve its
peak emission goal and to optimize its total emission abatement costs. The Chinese government officially launched the
construction of the national emission trading scheme ( ETS) at the end of 2017. The national ETS will first cover the
electricity generation sector and gradually expand to other industrial sectors. The emission permits will be freely allocated
using a benchmark method. There are three key questions for constructing the national ETS. First how to ensure effectiveness
so that the overall emission control target is achieved. Second how to improve the efficiency of the carbon market to minimize
total emission abatement costs. Third how to balance social equity and the efficiency of environmental policy. To answer
these questions we must study the design of the optimal permit allocation mechanism for China’s national ETS.

In this paper we start by analyzing the marginal abatement cost curve ( MACC) which is separated into two parts by
carbon emission efficiency. One region’s potential carbon reduction amount is determined by the part that is not related to
low-earbon technology. When the social planner allocates emission permits by maximizing the national total output
economic efficiency is achieved. The marginal abatement cost of each region is equalized under the first-order condition of
this optimization problem. The corresponding permit allocation mechanism is a multi-eriteria mechanism which includes the
total emission reduction target total emission amount emission intensity and carbon emission efficiency.

In the empirical part patent data related to environmentally sound technologies are used to measure the low-carbon
technology development level in each region. Both consumption-based and production-based carbon emission efficiencies are
estimated using stochastic frontier models and used in a numerical simulation. Looking at the carbon emission efficiency
trend in different provinces most regions show a downward drift during the 11th Five-Year Plan period. During the 12th
Five-Year Plan period most regions have a turning point in carbon emission efficiency and show a gradual upward trend
because of the compulsory carbon emission intensity constraints.

For consumption-based efficiency output-based allocations ( OBA) and emissions-based allocations ( EBA) lead to
1. 61 percent and 0.47 percent larger aggregate output losses than when using the multi-eriteria allocation mechanism
respectively. For production-based efficiency OBA and EBA lead to 0. 68 percent and 0. 21 percent larger aggregate output
losses respectively. The simulated allocation results differ between consumption-based and production-based allocations.
Energy production provinces undertake more emission reduction responsibilities using production-based allocation. For
example Inner Mongolia reduces around 65 percent more emissions using consumption-based efficiency. Comparatively
electricity inflow provinces undertake more emission reduction responsibilities using consumption-based allocations. For
example Hebei reduces around 83 percent more emissions using production-based efficiency.

Based on our theoretical analysis and empirical results we give the following policy suggestions. First when

considering the allocation of carbon emission allowances China should use multiple criteria such as output historical

It i

emissions and technological efficiency to avoid “spurring a willing horse ”. Second under the optimal multi-criteria
allocation framework firms invest more in low-earbon technology to obtain more emission permits. Thus endogenous low—
carbon technological progress is realized in the long term. Third permit allocation results are quite different between
consumption-based and production-based allocations for some provinces. Therefore the impacts of different allocation
results on regional equity must be fully considered. Fourth the multi-eriteria allocation mechanism proposed in this paper
can also be applied to firm-evel permit allocations in the future.

Keywords: CO, Emission Permit Allocation; Carbon Emission Efficiency; Stochastic Frontier Analysis; Low Carbon
Technology Patent
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