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Abstract
To meet China’s goal of reaching carbon-neutrality by 2060, the state will have to surmount tremendous 
technical and bureaucratic obstacles in transitioning its coal-dependent economy toward renewable 
energy. Biomass has a carbon neutral life cycle and great potential for promoting climate change benefits. 
The main problems restricting biogas development in China are the lack of integrity and unified policy, 
and the contradiction between longer duration of environmental PPP (Public-Private-Partnership) 
project and social capital always pursuing short-term profits. PPP is an institutional arrangement of 
policy interaction, which means that there is a legally structured partnership between government and 
private actors. Therefore, we propose that China should further accelerate the construction of basic 
and standardized PPP legal system, further promote the innovation development of PPP model, and 
establish effective risk-sharing and credit constraint mechanisms. According to the degree of government 
involvement and the role of the market, biogas development can be divided into three main stages: the 
government support phase, the transitional phase and the market-driven phase. A policy path that adapts 
to China’s electricity market and biogas development is designed based on the three development stages, 
and it strictly follows the principles of development, coordination and innovation.
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Introduction
On September 22, 2020, at the General Debate of the 75th Session of the UN General 

Assembly, Chinese President Xi Jinping announced that China will strive to achieve a peak 
in carbon emissions by 2030 and carbon neutrality by 2060, which aims to realize the 
goal of the Paris Agreement. China’s pledge to carbon neutrality not only has a profound 
impact on its economic reforms, but also spurs the country to be more proactive in global 
climate governance [1]. The achievement of carbon peak depends primarily on policies (e.g. 
energy system optimization, energy market reform, emission reduction through market 
mechanisms), while the achievement of carbon neutrality is mainly driven by technologies 
(e.g. zero-carbon waste treatment, carbon-neutral process, carbon-neutral materials, biogas 
production, ecological carbon sink, artificial photosynthesis, etc.). Developing renewable 
energy and gradually reducing the share of coal are the focus of China’s carbon emission 
reduction [2]. Biogas is a carbon neutral fuel to be generated from garbage, livestock manure, 
sewage sludge, etc [3,4]. Biogas as a renewable and clean energy has a great potential for 
development. Although China’s rapid development of biogas has promoted power source 
structure optimization, the associated power regulatory laws and supporting measures are 
imperfect. To some extent, the existing regulation policies and mechanisms are inadequate 
for promoting the development of biogas [5]. Therefore, it is necessary to study the biogas 
regulation issue under the condition of large-scale renewable energy grid connection to 
achieve China’s carbon neutrality.

http://dx.doi.org/10.31031/NRS.2021.08.000689
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Biogas Industry Development Status and Related 
Policies and Regulations in China

China has turned its attention to the clean energy industry to 
reduce energy consumption and reduce greenhouse gas emissions. 
The wind energy, bioenergy, solar energy as the representative of 
the new energy to obtain rapid development [6]. The low carbon, 
clean trend of world’s energy consumption emerging. Methane 
industrialization is the strategic need of clean energy development 
in China. Industrialization of methane has the very good social 
benefits, be helpful for the adjustment of husbandry structure 
and to promote employment. In the early 1970s, the Chinese 
government popularized in rural biogas projects, biogas generated 
from the pool used for cooking and gradually developed to lighting 
and heating [7]. By the end of 2013, China’s rural households 
using biogas reached 40.83 million units. Rural household biogas 
total production reached 13.673 billion m3. Per unit production 
is 374m3. Ministry of agriculture in conjunction with the national 
development and Reform Commission continue to support large-
scale biogas project pilot projects and large-scale biogas projects 
on 2016. Further exploration and innovation support policies 
and institutional mechanisms, so that the scale of rural biogas 
project development, ecological cycle, comprehensive utilization, 
intelligent management, efficiency and promote the direction of 
transformation and upgrading. To implement the Party Central 
Committee and the State Council on the work of rural biogas 
deployment decisions, further improve the “13th Five-Year” period 
of rural biogas upgrading work, the government promulgated the 
“National Rural Biogas Development 13th Five-Year Plan” on 2017. 

The present policy of biogas digesters in china focus on the 
investment on the construction so that the massive project cannot 
be profitable or even be abandoned, which resulting in the lower 
investment efficiency and waste of resources. By implementing 
the biogas product subsidy policy to change exiting subsidy model 
is indispensable measure to promote the continuous operation 
of biogas projects. Especially in the early stages of the biogas 
projects, through the end product price adjustment and subsidy 
policy, the project operator owners profit. Such as raising the basic 
price of the Internet is an effective practice. High power efficiency, 
more subsidies, low power efficiency, low subsidies. Changes in 
government subsidies can be better allocation of funds, thereby 
enhancing the social benefits of biogas. However, from the long-
term view, it is better to optimize the operation mode, that is to say, 
introducing the PPP project.

PPP Model in Biogas
Chinese government should introduce the PPP (Public-Private-

Partnership) model to establish a diversified investment mechanism, 
improve the preferential policies for rural biogas, create a fair 
competitive environment for products, accelerate the improvement 
of the standard system of biogas, and strengthen international 
cooperation and exchanges. PPP model is a new project financing 

model, it refers to the partnership between the government and 
private organizations, based on the concession agreement formed 
a “benefit sharing, risk sharing, full cooperation” partnership [8]. 
The purpose is to provide a certain public goods and services in 
the PPP mode, the government to participate in the whole process 
of operation, but put a part of government’s responsibility transfer 
to the social body (enterprise) take the form of a franchise. To 
authorize the private sector to replace the government for the 
construction, operation and management of public infrastructure 
and provide the public services to the public. In this way, not only 
the government can reduce the financial burden, but also social 
subjects (enterprises) will reduce investment risk, so as to achieve 
win-win cooperation.

The PPP model for biogas projects has four advantages [9,10]:

1. Solving the capital shortage problem. The institutional 
problem arising from government sponsorship, along with the 
limited capital source, are commonly recognized as the key 
roots behind this phenomenon. Potential solutions include 
introducing market mechanism as well as luring private funds. 
By doing so, capital shortage is believed could be alleviated to a 
large extent. 

2. Increasing productivity. Advanced technology from private 
sector is primary source of this efficiency gain. For instance, two 
parities (government and private enterprises) could cooperate 
during the setup stage by mutually benefiting each other via 
various spillovers like technological and managerial know-
how. 3. Incentivizing private investment. This is fundamentally 
due to its huge potential profit. Meanwhile, private enterprises, 
by participating government-sponsored projects, can access 
various privileges including tax exemption, discounted land as 
well as utility priority. 

3. Being less risk compared solely government-led projects. 
Principally, the fund is sourced from multiple parities. This 
directly reduced the default risk. On management side, 
both government official and private firm managers have 
to participate the process evaluation and quality control 
simultaneously. And this feature has further reduced 
bureaucratic risk and moral hazard.

Proposal for a Biogas Regulation Policy 
Development Path

According to PPP model, government and private sectors 
should have a greater cooperation. In order to better promote 
the development of biogas and regulate the behaviors of the 
market, rational biogas regulation policies should consider market 
operation, environmental strategies. And biogas regulation policy 
reform should be implemented in stages. The proposed regulatory 
policy to promote biogas consumption in China is shown as Figure 
1.
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Figure 1: The biogas regulation policy development path in China.

1. The government support phase: biogas development is 
in the government support and policy guiding phase. In the 
government-supported phase, China’s industrialization and 
urbanization will enter a period of accelerated development, 
during which resource and environmental constraints will 
continually grow. Energy saving and emission reduction, as 
well as a rapid response to climate change, will become the 
main point of the national economic policies. At the same time, 
renewable energy development is given a higher priority as a 
strategic choice with the trend of the electricity market reform 
and internationalization. China will intensify the regulation in 
the economic, social and antitrust fields.

2. The transition phase: biogas development is in the infancy 
combination stage of promoting and market driven policies. 
In the transitional phase, the electricity market in China will 
be gradually established. To some extent, the developing 
pricing mechanism reform and market mechanism will 
gradually promote renewable energy development, diverting 
towards the combination of policy support and market-
driven development. During this period, biogas regulation 
will implement appropriate elastic power regulatory policies, 
relaxing electricity market access, investment and generation 
bidding. In order to solve the problems of external diseconomies 
and information asymmetries that exist in the electric 
power industry, the Government will focus on the control 
of power supply obligations, electricity general obligations, 
environmental protection and technological progress.

3. The market-driven phase: biogas development is in the 
stage of constantly reducing administrative intervention and 

gradually increasing effective regulation. In the market-driven 
phase, the biogas regulation policy will focus on two points: 
namely, to reduce government intervention and increase the 
effective supervision. The Government will pay attention to the 
construction of market-adjusting mechanisms, and then the 
market will play an important role in adjusting the relationship 
between the biogas electricity demand and the sales prices. In 
addition, to stimulate biogas market scale and industrialization, 
the government will gradually improve the biogas development 
mechanism in the fields of product market incentives, pricing, 
market competition, industry financial compensation, the 
industry resources flow mechanism and the linkage of industry 
management and service. 
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