China SignPost™ TG H 28 September 2012

Central and Southwest China: The Key Battleground for Shale Gas and
New Low-Cost Coal Supplies from Xinjiang, Mongolia, and Wyoming
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Shale gas development plans in China have generated excitement throughout the energy
community, and the Chinese Ministry of Natural Resources has just completed its second shale

gas exploration block licensing round. The 20 blocks are located in Guizhou, Chongging, Hunan,
Hubei, Jiangxi, Anhui, Zhejiang, and Henan Provinces. Yet no blocks in the shale-rich Ordos Basin
of Shaanxi, Inner Mongolia, or Tarim Basin of Xinjiang are up for bidding in this latest round.

The choice of location of the new shale exploration blocks may just be coincidence, but it
highlights a geographic reality—shale gas reserves near major low-cost coal production areas
such as Xinjiang face tough development challenges because the shale gas is likely to cost
substantially more per unit of heat than the coal it must compete with in the electrical power
generation market.

Sichuan in China’s Southwest and Central Chinese provinces such as Hunan and Hubei are far
from the low-cost coal supplies, populous, and are poised to continue growing more quickly
than the coastal provinces. As such, the Central-Southwest provinces of Sichuan, Chongging,
Hunan, Hubei, and parts of Henan, Anhui, Jiangxi, and Guangdong will be the key battlegrounds
where new supplies of low cost physical coal and coal delivered in the form of electricity battle
for market share with shale gas (Exhibit 1).

Exhibit 1: China’s coal vs. natural gas battleground region
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China has massive shale gas reserves that, once proven, will likely be larger than those of the
U.S.; but the geology tends to be more complex, as deposits in China lie much deeper and
contain higher levels of toxic hydrogen sulfide and other compounds than U.S. shale plays do.
The end result will be that Chinese shale gas production will almost certainly cost more than
that in the U.S.

Exhibit 2: China’s main shale gas basins
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In the residential fuel market, which now accounts for more than 21% of China’s natural gas
consumption by volume, gas has a lead on coal that is only likely to grow (Exhibit 3). However,
per capita residential gas demand in China is now only about 100 cubic meters per year,
according to China Gas Holdings. And even the larger scale industrial and commercial gas users
still cannot compete with the power sector in terms of serving as natural gas demand anchors.
We estimate that a single 500 MW natural gas-fired power plant produces annual gas demand
between 382 and 717 million cubic feet per year—meaning that the gas needs of this single
plant are equivalent to as many as 7 million homes per year. On the industrial side, such a
power plant would use more gas each year than 250 of the industrial customers served by China
Gas Holdings, one of the country’s largest city gas providers.
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Exhibit 3: Natural gas demand by end use in China
% of total gas consumed, volume
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Between 2005 and 2010, China’s consumption of natural gas for power and heat generation
rose by 635%. During that time, residential consumption rose by 186% and transport sector
consumption climbed by 181%. Industrial consumption increased by 63.5%.

In the power sector and the industrial sector—the traditional natural gas mainstay market—gas
will be colliding head on with new low-cost thermal coal supplies from Xinjiang, Wyoming, and

Mongolia. We estimate that in total, these new supplies could be equivalent to 250-300 million

tonnes per year of coal by 2015 and a billion tonnes per year by 2020. In prior years, natural gas

became more competitive each year for power generation as coal production costs in China’s
historical Shanxi coal belt rose, but the new thermal coal supplies from the West and North are
set to reverse this trend and make it much harder for gas-fired power to compete with that from
coal.

Shale Gas costs more than coal and LNG

Coal prices in China are typically less than USS5 per million BTU (“MMBTU”). For the new low-
cost coal supply streams, the delivered cost ranges from US$1.10 to USS3.80 per MMBTU
(Exhibit 4). In comparison, once Chinese companies begin producing shale gas in commercial
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volumes, the delivered cost is likely to fall somewhere closer to US$10 per MMBTU, which
would lead to electricity generation costs that could be twice as high per kilowatt hour as those
of plants using the low-cost thermal coal from Western China, Wyoming, or Mongolia.

At delivered prices of US$9-10 per MMBTU, shale gas would be competing on price with LNG
imports in coastal areas, as we anticipate that China’s future long-term LNG supply contracts will
likely price for more than USS5 and perhaps up to US$7-9, depending on how CNOOC’s
negotiations with Indonesia proceed and how strong Japan’s LNG demand remains in the wake
of its move away from nuclear power post-Fukushima. The potential for price competition with
LNG poses a dilemma for potential shale investors because shale gas will be reliant on fixed
pipelines, unlike LNG, which is freer from infrastructure constraints and can be moved into the
spot market and sold in substantial quantities in many cases.

Exhibit 4: China fuel costs, September 2012
USD per million BTU, delivered cost
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Implications

The bottom line is that shale gas developers in North and West China may be forced to consider
residential and industrial uses as the primary markets for projects, even though these sectors
provide much less demand than power generation. There is also a strong possibility that the
unfavorable coal/gas price ratio will induce PetroChina and other shale developers to focus on
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liquids-rich projects that produce oil and condensate, as opposed to dry gas that must compete
directly with coal in many cases.

Another option is to market shale gas production as a motor fuel in the form of compressed
natural gas (“CNG”) and LNG serving the growing vehicle fleet in the regions of China near the
coalfields and beyond. At current sales volumes, we estimate that between 100 and 187 CNG
stations can consume as much gas per year as a 500 MW gas fired power plant. China already
has at least 1,650 CNG stations and Gansu province alone intends to add 205 more stations by
2015.

Based on the latest data for the number of stations and natural gas vehicles in China, each
station serves approximately 300 vehicles. As China only has about 1 million natural gas vehicles
at present, there is substantial upside for CNG and LNG as motor fuels, particularly since shale
gas is likely to cost less per BTU than crude oil and gasoline. Gasoline and diesel fuel in China
currently retail for US$32.5 and US$33.6 per MMBTU, respectively—roughly three times what
we estimate shale gas’s delivered cost will be per heat unit.
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China SignPost™ aims to provide high-quality China analysis and policy recommendations in a
concise, accessible form for people whose lives are being affected profoundly by China’s political,
economic, and security development. We believe that by presenting practical, apolitical China
insights we can help citizens around the world form holistic views that are based on facts, rather
than political rhetoric driven by vested interests. We aim to foster better understanding of key
internal developments in China, its use of natural resources, its trade policies, and its military
and security issues.
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at Harvard’s John King Fairbank Center for Chinese Studies. Mr. Collins is a law student at the
University of Michigan Law School. His research focuses on commodity, security, and rule of law
issues in China, Russia, and Latin America. He also runs ChinaOilTrader.com.

The positions expressed here are the authors’ personal views. They do not represent the U.S.
Naval War College, Navy, Department of Defense, or Government, and do not necessarily reflect
the policies or estimates of these or any other organizations. The authors have published widely
on maritime, energy, and security issues relevant to China. An archive of their work is available
at www.chinasignpost.com.
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