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Abstract 
China's "coal to gas" is mainly carried out in Beijing, Hebei Province, Shandong Province 
and other places. From 2017 to 2019, the "coal to gas" has reduced a total of 1.76 tons of 
bulk coal. As of October 2020, a total of 16.43 million "coal to gas" households have been 
completed in China, including the full coverage of pipeline natural gas supply in Fengnan 
District of Tangshan city. However, during the field investigation in Fengnan District, it 
was found that under the background of the state's vigorous promotion of clean heating 
and carbon reduction goals, the recognition and consumption enthusiasm of rural 
residents for "coal to gas" have increased compared with the past, but the unbearable 
price and potential safety hazards are still the feelings of most villagers. The rural "coal 
to gas" project faces many challenges, such as high economic costs for the government 
and residents, imperfect subsidy mechanism design, insufficient gas source guarantee, 
potential safety hazards in the project, etc. the rural "coal to gas" project for energy 
conservation and emission reduction and improving the rural ecological environment 
seems to be changing instead of using it. It is necessary to develop other energy sources 
in a diversified way, optimize the subsidy mechanism, reduce the cost of natural gas 
Improve project safety and other aspects to solve the above problems, and orderly 
promote the rural "coal to gas" project. 
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1. Development Status of "Coal to Gas" 

China began to implement the "coal to gas" project as early as 1997. Beijing took the lead in 
implementing it and proposed to replace coal with natural gas as heating fuel in winter. 
However, due to factors such as fuel cost and gas supply, the progress of "coal to gas" is slow. 
Since 2017, China has accelerated the implementation process of the "coal to gas" project, 
mainly in Beijing, Tianjin, Hebei Province, Shanxi Province, Shandong Province and other 
regions. As the largest province of "coal to gas", Hebei Province completed 3.77 million "coal to 
gas" households in 2019, exceeding 85%. By the end of 2020, Hebei Province has basically 
cleared rural loose coal, Among them, 524000 "coal to gas" households have been completed in 
Tangshan. According to the ecological environment monitoring data in 2020, the number of 
days of heavy pollution in Beijing, Tianjin and Hebei Province decreased by 50% compared with 
the same period last year, and the air quality was significantly improved. It can be seen that the 
"coal to gas" has achieved remarkable results in controlling air pollution. 
Although "coal to gas" has achieved some results in controlling air pollution, it is found after in-
depth rural investigation that there are still signs of changing instead of using, resulting in a 
large waste of resources. During the investigation, Ms. Fu from Fengnan District, Tangshan City 
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said: "at first, it didn't cost money to burn firewood. Later, it burned coal for up to 2000 yuan a 
year. Last October, natural gas was used for cooking and heating. Although it was convenient 
and clean, it cost 40 to 50 yuan a day and it was not too warm. It cost about 4000 yuan to remove 
subsidies in the whole winter season, which was a sharp increase compared with the previous 
one." Mr. Dong from Fengnan District of Tangshan said: "this old house with gas pipeline has 
been installed for more than 40 years, because it has been uninhabited for many years, and the 
corners have been corroded. He is afraid that the gas pipeline will be damaged due to the 
accidental collapse of the house." According to the survey, 70% of the residents have suspended 
the use of gas wall mounted furnaces for heating instead of air conditioning due to high prices 
and potential safety hazards. Even in some places where the elderly do not have air 
conditioning, some people still secretly use coal for heating. 
From the perspective of the "special subsidy for coal gas" issued by the Ministry of Finance in 
2019, the intensity of the "special subsidy for coal gas" decreased to 4.8 billion yuan in 2021. 
Gas price subsidies in some cities also declined, including gas price subsidies in Shijiazhuang in 
2019 decreased by 42.9% compared with 2018, and gas price subsidies in Tangshan in 2020 
decreased by 20% compared with 2019. 

2. Problems Faced by "Coal to Gas" 

2.1. Increase Financial Burden of Government 
The "coal to gas" project needs government financial support in terms of design, manufacturing, 
employment and subsidies, which increases the financial burden of local governments. 
According to the survey, from 2017 to 2020, the "coal to gas" made the financial expenditure in 
some areas increase year by year. In 2020 alone, the subsidy expenditure of Cangzhou City 
accounted for 16.3% of the general public budget revenue. Therefore, it is difficult to guarantee 
the sustainability of "coal to gas" only relying on subsidies, and subsidizing the "coal to gas" 
project may also reduce the government's expenditure on other projects, thus affecting capital 
flexibility and the development of other industries. 

2.2. Rural Residents Can't Afford it 
According to a previous survey by China Rural Energy Industry Association, 86% of rural 
residents expect the average annual heating cost to be less than 2500 yuan, and more than 70% 
of rural residents expect the average annual heating cost to be less than 2000 yuan. The national 
urban gas and natural gas utilization plan released by the Ministry of housing and urban rural 
development points out that China's household fuel expenditure should generally not exceed 
2% - 3% of disposable income, while the Tangshan monthly statistics report in October 2020 
released by Tangshan Municipal Bureau of statistics shows that the rural per capita disposable 
income in Fengnan District is 17371 yuan. Take the natural gas heating fee of 4000 yuan as an 
example, This expenditure alone accounts for 20% of the villagers' disposable income, far 
exceeding the proportion of 2% - 3%. Mr. Yang, chief researcher of Beijing Shichuang Energy 
Consulting Company, said: "From the actual situation, the natural gas expenditure in rural areas 
is generally slightly higher than the budget, which brings a lot of burden to farmers. In addition, 
the current problems such as hollow villages are becoming increasingly prominent. Most rural 
areas are dominated by low-income families and the elderly who have lost their independence 
and widowed, and they are even more powerless to consume clean energy." According to the 
Research Report on comprehensive treatment of bulk coal in China 2021, the gas wall mounted 
boiler can meet the energy demand of heating and cooking at the same time, but the cost is 
about 2-3 times that of bulk coal heating. In this case, the anti coal rate is expected to reach 35%. 
"At this stage, natural gas is still an expensive energy, and the price affordability of rural 
residents is generally low. The ability to bear the operating cost directly determines the 
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sustainability of clean heating. The sustainability of the coal to gas project in the air pollution 
transmission channel of Beijing, Tianjin and Hebei needs to be paid attention to," said Mr. Liu, 
a professor at China University of petroleum Therefore, the "coal to gas" project has caused 
certain economic pressure on low-income families. 

2.3. Potential Safety Hazards are Worrying 
As a new heating method, the operation process of "coal to gas" is not mature enough, and the 
residents' understanding is not deep enough. On the one hand, during the investigation in 
several villages in Fengnan District of Tangshan City, it was found that the construction of gas 
pipelines and the use of materials were relatively standardized, but the gas pipelines in some 
residents' homes were erected on the door beams or dangerous houses, which were vulnerable 
to weather effects such as temperature, rain and snow. Due to the lack of regular inspection on 
the outer surface of the pipelines, it was easy to accelerate the corrosion of the pipelines and 
increase the difficulty of later maintenance, Unsightly but also bring security risks. Rural 
housing structures are different, and there is a lack of unified standards for infrastructure such 
as hydropower, which brings some difficulties to the laying of gas pipelines and the installation 
of gas facilities. On the other hand, the early publicity of "coal to gas" is not in place, resulting in 
residents' lack of corresponding safety knowledge and weak safety awareness. It is found that 
some residents build gas pipelines or assemble gas wires in private homes. The gas companies 
in some villages can allocate operation and maintenance personnel to provide maintenance, 
inspection and safety publicity services, but the safety guarantee measures in some villages are 
not in place. "The security patrol hasn't been here since autumn," said Ms. Bi of Fengnan District 
Many villagers reflected: "there is often only one brand of wall mounted furnace subsidized by 
the government, and there is no other choice." Mr. Qian from Fengnan District said: "we don't 
know whether the brand is good or bad, but now most of the villagers use gas for heating are 
the elderly and children. If the operation process is not standardized, it is prone to potential 
safety hazards." 

3. Improvement Measures of "Coal to Gas" 

3.1. Reduce Financial Pressure 
On the one hand, we can expand other social financing channels by means of Inclusive Finance, 
such as setting up professional institutions to centrally manage heating equipment and reduce 
operation and maintenance costs; Rely on the central financial guarantee and financial interest 
discount to reduce the financing cost of heating enterprises. On the other hand, it is necessary 
to improve the utilization efficiency of financial funds and optimize the flow of financial funds, 
such as increasing subsidies to areas with poor air quality, so as to improve the enthusiasm of 
local villagers to "change coal to gas". Because the environmental benefits of "coal to gas" in 
areas with poor air quality are relatively high, increasing the subsidy intensity of corresponding 
cities can improve the efficiency of marginal subsidy funds. 

3.2. Reduce Burden on Villagers 
The fundamental purpose of the "coal to gas" policy is energy conservation and emission 
reduction, so the implementation of the policy should take the satisfaction of residents as the 
starting point and foothold. First of all, the government must really understand what farmers 
care about in the process of "coal to gas". For example, low-income rural residents are often 
reluctant to seek change in the face of higher cost energy due to greater economic pressure and 
lack of environmental awareness. Secondly, we should pay attention to the relationship 
between residents' attitudes, values and other psychological factors in rural energy upgrading 
and improving the willingness to use clean energy. Otherwise, it is difficult to avoid adverse 
phenomena such as back burning of loose coal. In addition, we need to find ways to reduce the 
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cost of gas consumption from the source, and actively sign gas purchase agreements with local 
gas supply enterprises to reduce intermediate distribution links, so as to reduce the cost of gas 
consumption of users. At the same time, we should vigorously promote new clean heating 
methods such as biological heating and photothermal heating in pilot areas, so as to provide 
residents with a variety of economic and applicable schemes. 

3.3. Strengthen Safety Management 
On the one hand, local governments should select gas companies with sufficient economic 
strength and professional technology, improve the market access mechanism, formulate 
perfect safety standards, seriously deal with the illegal operation of gas companies, set up 
maintenance stations in the areas where gas equipment is installed, maintain and repair 
regularly, strengthen the inspection of gas pipelines, and establish and improve the inspection 
platform, The pipeline shall be regularly inspected by professional personnel. On the other hand, 
local grass-roots organizations should take the lead. Rural cadres should actively cooperate 
with gas companies to do a good job in the safety publicity of "coal to gas", so that users can 
have a deeper understanding and understanding of "coal to gas". 
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