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a b s t r a c t

China's natural gas consumption usually accounts for a small proportion of total energy consumption but
it has increased rapidly in recent years. China has a vast territory and the level of economic development
varies significantly across regions. In this paper, a panel unit root and heterogeneous panel cointegration
methods are applied to investigate the natural gas consumption of 30 provinces in mainland China. The
influencing factors of natural gas consumption are also investigated. From a long-term point of view,
China's per capita natural gas consumption seems to fit the energy Kuznets curve, which implies that the
current rapid growth rate of natural gas consumption would not be sustained in the long term. There is a
peak at 200e450 cubic meters, which is about 2e4 times the current consumption per capita of China
and about 7%e16% of Russia. The specific peak consumption level and peak year depend on the speed of
economic development and the pace of pipeline network development. In summary, gas population rate
plays a more important role in gas consumption in the long run and the impact of GDP weakens. The
potential of gas consumption of the different regions differs greatly.

© 2016 Elsevier Ltd. All rights reserved.

1. Instruction

With rapid increase in energy consumption prompted by the
process of urbanization and industrialization, as well as the coal-
dominated energy structure of China, environmental problems
are becoming serious and drawing wide attention. The global trend
of low-carbon development also compels China to adjust its energy
consumption structure. Natural gas consumption is attracting
increasing attention as it’s cleaner than other fossil fuels. Price re-
form, development of unconventional natural gas, gas pipeline
network construction and operation, and other issues have
engendered extensive discussions.

Considering the development of pipeline network and further
substitution of natural gas in transportation, power and other
sectors, China's natural gas consumption will increase rapidly. Se-
ries of studies we conducted previously provide important insights
and conclusions: Lin and Wang (2012) predicted the production

peak and import trends of natural gas consumption; Wang and Lin
(2014a) investigated natural gas consumption characteristics and
subsidies in China from a sectoral perspective; Wang and Lin
(2014b) also studied the impacts and difficulties of unconven-
tional gas development. However, researches on China's natural gas
consumption are still few considering the vastness of territory, the
low popularity of gas, rapid development of pipeline network and
other infrastructure facilities, as well as the changing elasticity
perspective. Hence, the potential of natural gas consumption in
China's future clean energy structure requires more research.

China's gas consumption has grown rapidly over the years; it's
currently considered as the fourth largest in the world, i.e., after the
U.S., the Russian Federation, and Iran. However, per capita con-
sumption is still very low compared to the other three countries
(Fig. 1), and even much lower than Japan, which is the fifth largest
gas consuming country with relatively scarce gas resources. With
the development of urbanization and the popularity of gas,
important questions arise: how does natural gas consumption react
to its influencing factors in different regions? Will per capita gas
consumption continue to increase as an important cleaner fossil
fuel? In any case, is there a peak in China's gas consumption,
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considering the fact that many experiences and studies have shown
that for fossil fuel, there are peak consumptions?

From a geographical point of view, mainland China is roughly
divided into seven areas: North China (including Beijing, Tianjin,
Hebei, Shanxi, and Inner Mongolia), North East (including Liaoning,
Jilin, and Heilongjiang), East China (including Shanghai, Jiangsu,
Zhejiang, Anhui, Fujian, Jiangxi, and Shandong), Central China
(including Henan, Hubei, and Hunan), South China (Guangdong,
Guangxi, and Hainan), South West (Chongqing, Sichuan, Guizhou,
Yunnan, and Tibet), and North West (Shaanxi, Gansu, Qinghai,
Ningxia, and Xinjiang). The division is shown in Table 1.

Natural gas resources in China are mainly found at the western
part of the country like most other energy resources. On the pro-
duction side, natural gas production in South West and North West
account for more than 50% of the total (the proportion keeps
increasing in recent years). On the consumption side, as early as
year 2000, gas consumption in the South West accounted for most
of the total consumption. However in recent years, due to the
development of the west-to-east gas pipeline, gas consumption in
Eastern China has assumed the highest proportion, while the
shares of South West and North West are declining (China Energy
Statistical Yearbook, 2006, and 2013.).

With reference to Fig. 2, North West records the highest in
terms of natural gas consumption per capita. As the population
density is relatively low, per capita consumption grows rapidly.
The South West has the longest history of natural gas utilization in
China and per capita consumption is also high; nevertheless,
growth rate is relatively lower compared to that of the North
West. Gas population rate (proportion of population using natural
gas of total population) in Southern China is relatively low. It is
however, important to note that, from the beginning of 2010,
there has been a very prominent growth in per capita consump-
tion especially in Guangdong Province. This is as a result of in-
crease in LNG import.

For the construction of pipeline network and storage facilities as
well as natural gas market reform, a clear study on China's natural
gas consumption is needed. Studying China's natural gas con-
sumption from a regional and changing growth rate perspective is
important and relevant, not only for natural gas market reform or
development of unconventional gas, but also for the development
of energy conservation and greenhouse gas emission reduction
policies in different regions.
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Fig. 1. Natural gas consumption per capita of the top five natural gas consumption countries.

Table 1
Chinese geographical division.a

National

North China Beijing Central China Henan
Tianjin Hubei
Hebei Hunan
Shanxi South China Guangdong
Inner Mongolia Guangxi

North East Liaoning Hainan
Jilin South West Chongqing
Heilongjiang Sichuan

East China Shanghai Guizhou
Jiangsu Yunnan
Zhejiang North West Shaanxi
Anhui Gansu
Fujian Qinghai
Jiangxi Ningxia
Shandong Xinjiang

a As there is no natural gas consumption data for Tibet, the region is not included
in the analysis.
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Fig. 2. Natural gas consumption per capita of total population (total natural gas con-
sumption/total population).

T. Wang, B. Lin / Journal of Cleaner Production xxx (2016) 1e172

Please cite this article in press as: Wang, T., Lin, B., China's natural gas consumption peak and factors analysis: a regional perspective, Journal of
Cleaner Production (2016), http://dx.doi.org/10.1016/j.jclepro.2016.04.095



https://isiarticles.com/article/100058

