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Overview

The investment and research of unconventional gas has gained extensive interest in the world. The unconventional gas mainly contains shale gas, coalbed methane and tight gas, and the shale gas is of the most sophiscated type with best prospects for commercial development among all the types of unconventional gas. According to statistics from US Energy Information Administration in 2013, the total available shale gas reserve is 1.87×1014 m3, which far surpasses the natural gas reserves in the selected 32 countries. Along with the maturity of  “fracking” technology, the shale gas is extensive exploited in America, which gradually changes its energy structure. In 2017, the shale gas production in United States is 4.62×1011 m3, which accounts for half of its total natural gas production. Due to the boom in shale gas production, America has become the net natural gas exporter for the first time in 2017.

The success on shale gas revolution in the US enlightened Chinese government. Due to its distinct resource endowment and continuously urbanization process, China is facing severe challenges for growing energy demand and environmental pollution simultaneously. Among all the total primary energy, 83% are from coal and petroleum, which has caused terrible air pollution in the northern China. The domestic natural gas production cannot satisfy its increasing demand, China has to import large amounts of natural gas to bridge its demand-supply gap. The total natural gas consumption is 2.34×1011 m3 in 2017, 38.7% of which depends on import. China, like the United States, has substantial potential shale gas resources. The total available shale gas reserve is 3.61×1013 m3, which accounts for nearly 20% of the global reserve. If shale gas can be large-scale exploited successfully in China, the dependence on foreign gas will be reduced greatly and the energy structure will be more sustainable. Therefore, Chinese government attaches great importance to the commercialization of shale gas resource, which is regarded as the key element to alleviate air pollution and optimize energy structure. In 2016, Natural Energy Administration issued the Shale Gas Development Planning for the next five years, which was aimed at the breakthrough on technical, regulatory and market infrastructure problems that are likely to delay rapid development in the shale-gas exploitation. The intention of this study is to review the shale gas scenario in China, analyze the main challenges which exist in shale gas industry at present in China, and explore the possibility that China can meet its increasing natural gas demand. Finally, this paper will put forward some effective recommendations for the shale-gas exploitation in China.

Methods

Grey prediction theory was applied to evaluation for shale gas prospects in China. This study conducted an empirical study of shale gas reserve and policies in China. By analysing the hydrocarbon production and consumption data from government database, this study predicted the future demand-supply gap of conventional gas with grey theory, which also indicated the enormous potential of shale-gas commercialization in China. This paper also summarized the technical, policies, and infrastructure problems of shale-gas industry in China by Delphi Method. Finally, this paper drawed lessons from US with respect to the shale-gas revolution, and offer some suggestions for shale-gas market in China.

Results

This examination allowed us to reveal the necessity and huge potential for shale-gas exploitation in China. According to the prediction results, the total natural gas consumption will reach 7.26×1011 m3 by 2030, 57% of which will depends on import if the unconventional gas resource is excluded. Comparing to the United States, China has richer shale-gas resource. If shale gas can be large-scale exploited, China will break away from the reliance on foreign natural gas and realize the “natural gas independence”.

Conclusions

This study not only conducted the challenges and possibility to satisfy the increasing natural gas demand in China, but also revealed the unreasonable resource allocation in terms of policies and fund support on the shale-gas exploitation. Although the state-owned oil enterprises enjoy the most incentive policies and significant financial support from Chinese government in recent years, they cannot bring about the expected technological and market breakthrough for the shale gas production. Chinese government should accelerate market-oriented reform in the area of conventional and unconventional gas, promote the international cooperation with US and Europe, and offer favourable policies and funds for the private enterprises to stimulate the commercialization process of shale gas industry.
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