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THE CHINA’S ENERGY SECURITY IN THE ASIA-PACIFIC REGION IN
THE 215" CENTURY

Krasantsov E.S.

The main objective of this article was to determine the level of the Chinese en-
ergy security that was built up for last several decades. In order to reach the set aim
the author figured the current condition of the energy sector within the leading states
of the Asia-Pacific Region and compared it with a similar condition of China. The
condition’s characteristics included the following: Chinese energy balance, oil pro-
duction, import and consumption, energy efficiency, CO2 emissions, electricity
amount produced by using the renewable energy sources (hydropower, wind energy,
sun energy) and nuclear energy. In addition the authorities’ plans for the expansion of
the mentioned renewable and nuclear energy production were as well discovered. The
probable threats of the energy security and possible obstacles for the extensive means
of sustaining the country’s energy security were also brought up.

Statistical, comparative and analytical methods were applied in the process of
the current research. As a result the PRC was found to be at a threshold to energetic
crisis. In order to avoid the scenario two innovative methods were proposed as the
means of avoiding the possible future crisis and sustaining energy security.

The research results can be applied in determining the domestic and foreign
policy of China as well as the foreign policies of the PRC’s energetic partners both
within the Asia-Pacific Region and beyond its borders.

Keywords: China, energy security in the Asia-Pacific Region, coal, oil, gas,
nuclear power and renewable energy sources: hydropower, energy of the sun and

wind.
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JHEPIT'ETUYECKASA BE3OITACHOCTD KHP
B ABUATCKO-TUXOOKEAHCKOM PEI'MOHE B 21 BEKE

Kpacannos E.C.

Lenps npencraBaeHHON pabOTHI — ONPEAEIUTh YPOBEHb SHEPTETHUECKOM 6e30-
nacHocTu Kwurasi, cioxxuBmuiics 3a nocieanue Aecsatuwietus. s moCcTuxXeHus 1o-
CTaBJICHHOM 1I€JIM aBTOP YCTAaHOBUJI HBIHEIIHEE COCTOSIHUE SHEPTETUYECKOT0 CEKTOpa
MepeoBbIX CTpaH A3HAaTCKO-THUXOOKEaHCKOTIO PErMoHa ISl 1albHEHIIIEro CpaBHEHUS
¢ nmogoOHbIMU XapakTepucTukamu B Kutae. J[aHHble XapaKTepUCTUKHU BKIIOYAIHA B
ce0s: mapaMeTphl TOIUIMBHO-3HepreTudeckoro Oanmanca Kurtas, oO0bembl 100BIUH,
JOCTaBKU U NoTpedsieHust HedTu, 3HeprodPPeKTUBHOCTh, 00BEMBI BEIOPOCOB BpE-
HBIX BEIIECTB B arMocdepy, 00beMbl MPOU3BOJCTBA SHEPTUH 332 CUET BO30OHOBIIsIE-
MBIX pecypcoB (THAPOIHEPreTUKA, BETPSAHAS SHEPreTHKa, COJHEYHAs SHEPreTuKa) u
SJIEpPHOM SHEPTUU U MJIAHBI MPABUTEILCTBA MO PACHIMPEHUIO UX JIOJIH B 001IEM 00b-
€Me TOIUTMBHO-IHEPreTHUeCcKoro OanaHca CTpaHbl. BhIsBICHBI OCHOBHBIE YTPO3bI U
OUYEpUECHBI MPEANOI0KUTENbHbBIE MPENATCTBHUS HA MYTU PACIIUPEHUS], IPUMEHSIEMOT0
KUTaCKUM MPABUTEICTBOM, SKCTEHCUBHOTO MOAX0/a B JIeJie MOAAepHKAHUS dHEpTe-
TUYECKON 0€30IaCHOCTH CTPaHHbI.

B xone wuccnenoBaHus NPUMEHSIUCh CTATUCTUYECKHM, aHATUTUYECKUN U
CpPaBHUTENbHBIA MeTO/Ibl PaboThl. Pe3ynbraTom paboThl ctano HaxoxaeHus Kuras Ha
MOPOTe PHEPreTUYECKOro KpU3uca, i u30exaHusi KOTOPOro HeoOXO0AUMbI CPOUYHbBIE
Mephl BO Bcex cepax U Ipexke Bcero B noiautuueckoil. [locne yero Obu1m npemio-
’KEHbI BO3MOXHbBIEC MYTH MPEOJIO0ICHUS MPEANOoIaraeMoro Oyayuiero 3HepreTu4ecko-
ro kpusuca Kuras.

Pe3ynbpTaThl TaHHOTO MCCIEAOBAHUS MOTYT HalWTH CBOE MPUMEHEHUE KaK IpU
OTpeJICICHUH BHEUTHE/BHYTPUIOIUTHYECKOro Kypca KuTas, Tak 1 BHEIIHEH MOIUTH-
k1 sHepreTudyeckux naptHepoB KHP kak BHyTpu Azmnatcko-THX0OKeaHCKOIro peruo-

Ha, TdK " 34 Cro npcacijiaMu.
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KiroueBbie ciaoBa: Kurail, sHepretnueckas Oe30macHOCTb B A3HaTCKO-
TuxookeaHCKOM peruoHe, yroyib, He(Thb, ra3, sSACpHAst SHEPTrUs U BO3OOHOBIISIEMbIE

OQHCPTOPCCYPChI: THAPOIHCPICTHKA, SHCPI'HUA BETPA U COJIHIIA.

Energy security is a rather blurry notion. Up to this moment the world commu-
nity was incapable to give it any concrete definition. In the current article the energy
security is construed as a stable condition of a state’s energy sector (stable energy
supply provided to its citizens via the means of production and refinery of energy re-
sources, production of electricity and/or its well-functioning supply from abroad) and
also as possessing the capability of resolving any issues risen in collateral spheres due
to the effects of the human energy demand (e.g. environment).

The given article has two main objectives:

1) Compare the main energy sector characteristics of China and other leading
states of the Asia-Pacific Region (APR);

2) Determine the current level of energy security in China by bringing up pos-
sible threats and ways of their overcoming, which will help in the nearest future ei-
ther to resolve the problem or bring China to its energy insecure state.

So, in the 21* century the term “Energy security” is more often used with re-
gard to the Asia-Pacific region. It is so because many APR developing countries are
developing states with a fast paced economic growth that usually causes an increas-
ing demand for energy sources. It is especially the case about the states that are in the
process of industrialization with big manufacturing capacities like China. For in-
stance in 2008 the ten biggest APR economies (namely United States, China, Japan,
Russia, India, South Korea, Mexico, Australia, Canada, and Indonesia) accounted for
61% of the world’s energy consumption [1].

The regional energy demand grows swiftly especially when it comes to China
and India. The trend here is really stunning as just about three decades ago in 1980
they accounted for less than 8% of the world’s energy consumption. By 2005 their
share reached 18%. By 2030 it is expected that the two states will account for 25% of
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the world’s energy demand. Projecting into the future it’s needless to say that the
Chinese and Indian economic growth alone will significantly change the world’s en-
ergy map. However, it’s also worth taking another example, the most vivid of which
would be the U.S. In 2008 its share of the world’s energy consumption was already
over 20% [13]. It means that using the most modest calculation method by 2030 the
three countries’ demand could be far over 40% approaching the level of a half of the
overall global energy demand.

Another thing that requires a closer observation is the sources variety of the
world energy consumption, which could be better described as monotony. Here we
can see that the vast majority of the world energy (87%) in 2011 was mainly acquired
by burning fossil fuels such as oil, coal and natural gas, which leaves only 13% for
the remaining energy sources [3].

In the given situation of a weak diversification, the countries focus their atten-
tion on a narrow circle of hydrocarbon energy sources, which they have to share with
each other. The escalation of such “energy race” has a great potential in the APR as
the main energy users are located within the region. In 2012 the top four largest re-
gional oil consumers — the US, China, Japan and India — accounted for 41% of the
world’s oil demand, whereas possessed even less than 4% of the world’s oil reserves
[4].

However, it is not only the question of supply that can look preoccupying. It is
also the way the countries make use of their possessed energy sources. Unfortunately
the majority of the APR states do not use their resources in an environmentally
friendly way or efficiently enough, which they acquired from their partners signing
different procurement contracts or straight from the “nature”. Thus, for example in
2009 the mentioned APR “big ten” (the US, China, Japan, India, South Korea, Indo-
nesia, Russia, Australia, Canada, Mexico) produced 54% of the world’s GDP while
accounting for 66% of the produced carbon dioxide (CO2) emissions in the world. At
the same time it is worth mentioning that the level of efficiency and pollution produc-

tion among the main APR actors varies drastically (see Table 1).
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Table 1
Selected indices for the ten Asia-Pacific countries
Population Nominal Energy CO2 Energy effi- Carbon in-
(mln, 2009) | GDP consump- | emissions | ciency tensity
(billion tion (billion (mtoe/$1000 | (tons
USS, (mtoe*, tons, of GDP) CO2/$1000
2009) 2008) 2008) of GDP)
Australia | 22,339.7 997.2 118.3 437.4 118.63 438.63
Canada 34,098.0 1,336.4 329.8 573.5 246.78 429.14
China 1,337,420.0 | 4,909.0 2,002.5 6,533.6 407.92 1,330.94
India 1,180,631.0 | 1,236.0 433.3 1,494.9 350.57 1,209.47
Indonesia | 231,369.5 5394 124.4 434.1 230.63 804.78
Japan 127,390.0 5,068.1 507.5 1,214.2 100.14 239.58
Mexico 107,550.7 874.9 170.4 444.6 194.77 508.17
Russia 141,927.3 1,229.2 684.6 1,729.4 556.95 1,406.93
South 49,773.1 832.5 240.1 542.1 288.41 651.17
Korea
United 309,237.0 14,256.3 2,299.0 5,832.8 161.26 409.14
States
AP 10 3,541,736.3 | 31,279.0 6,909.9 19,236.6 | 220.91 615.00
World 6,820,000.0 | 57,937.5 11,2949 | 29,195.0 194.95 503.91
total
AP 10 51.93% 53.99% 61.18% 65.89% n.a. n.a.
share

Sources: BP, June 2009; EIA, 2009; IMF, 2009.

*Mtoe - million tons of oil equivalent

For illustration purposes it’s necessary to show the difference between the most

efficient and the less pollutant state and its polarity. Here Japan was more than 5

times as energy efficient as Russia and more than 5 times less pollutant in terms of

CO2 emissions than China (see Table 1). A simple explanation for this tendency to

take place in the low income countries like Russia, China and India would be a weak
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diversification in their fuel-energy balance plans, which makes them vastly dependent
on the carbon-intensive resources. Another reason for this established pattern would
be the carbon resources abundance in Russia and their accessibility and affordability
in China and India.

Though, the matter of who needs more energy is quite debatable and thus in
order to bring more objectiveness it is necessary to consider another side of the mat-
ter as well. For example if we look at the statistics at a different angle the picture be-
comes even more dramatic for China. One of the main roles that energy resources
play is an electricity source and for sustainable energy security of a state the amount
of electric energy demand is significantly important. Among the three electricity con-
sumption “giants” of the APR — USA, China, India — Washington has already given
up its unfortunate leadership and passed it to China.

Table 2
Energy consumption in the United States, China, and India, 1990-2035 in gbtu
(Quadrillion of British Thermal Units* = 1 followed by 15 zeros)

Year USA China India

1990 84,0 27,0 8,8
1995 91,2 34,8 12,4
2000 99,0 36,4 14,5
2005 100,5 68,3 17,5
2010 97,8 1046 | 23,8

2015 102,0 1242 | 278
2020 104,9 140,6 | 33,1
2025 108,0 160,9 | 38,9
2030 111,0 1779 | 443
2035 114,2 1914 | 492

Source: EIA. September 2011

*British Thermal Unit is a unit enough to boil one pound (0.454 kg) of water in normal conditions. 1

btu = 0.29 watt hours
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In 2009 China overran the United States in its electric energy demand and in
2010 China set hard in its first place. In that year the U.S. used about 98 quadrillion
of British Thermal Unit (qbtu) while China used almost 105 gbtu. In this regard the
EIA foresees China to grow economically so fast as to almost double the aforemen-
tioned figure reaching the necessity of 191,4 gbtu by 2035 whereas the White House
will be just at the point of 114,2 gbtu (see Table 2). At this point the aforementioned
demand for energy resources is rather understandable when we consider the China’s
demand for electricity in general.

Hereby, the instability in the region is mainly caused by the lack of the energy
offer and the grow trend of the energy demand. The situation is getting worse due to
the fact that sooner or later suppliers will reach their limit of capability to provide the
requested amount of energy resources, which consequently may lead to a conflict or
even an open confrontation.

All these energy threats make Beijing ponder over a serious question — how to
evade the worst scenario? First, we should understand the dimension of the approach-
ing energy threat and then determine possible ways of resolving the problem. Histori-
cally China prefers to use an extensive way of solving the energy security issues,
which stipulates expanding of the resources production and refinery of hydrocarbon
energy sources as well as of its import share. This method proved to be effective with
time. However, it also has its limits.

Starting soon after the establishment of the People’s Republic of China it al-
most completely relied on coal as its main source of energy consumption. Nowadays
the situation hasn’t changed too much as in 2011 coal being accompanied by oil still
occupied an absolute part of the country’s energy consumption balance — 87%. Nev-
ertheless, starting from the 90™ Chinese government did adopt a new energy course in
its policy attempting to gradually enlarge the share of renewable and nuclear energy

(see Table 3). There could be several reasons for this.
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Table 3
The PRC’s Energy Consumption Balance 1980-2011 (%)

Water, wind

Year | Coal | Oil | Gas | and nuclear
energy

1980 | 72.2 | 20.7 | 3.1 4
1985 | 75.8 | 17.1 | 2.2 4.9
1990 | 76.2 | 16.6 | 2.1 5.1
1995 | 74.6 | 17.5| 1.8 6.1
2000 | 67.8 | 23.2 | 2.4 6.7
2005 | 69.1 | 21 | 2.8 7.1
2010 | 68 19 | 44 8.6
2011 | 684 | 186 | 5 8

Source : China Statistical Year Book of Energy Consumption Balance for 1980-2011
(1980-2011 4 744 [ B YRVH 9 2 S A0 ).

When it comes to coal the reasoning is rather self-evident. Coal is cheap, the
Chinese coal reserves are rather extensive (13.3% of the world reserves) and due to a
relative simplicity of its extraction and usage coal came to become a leader in the
Chinese energy consumption table. China now is the biggest coal producer (47.5%)
and consumer (50.2%) ever known in the world [4]. Nevertheless, it became quite a
problem because of its usage hazardous repercussions regarding the country’s envi-
ronment being pushed it to its edge. Another problem is that coal needs to be trans-
ported from province to province and due to its solid nature coal becomes a heavy
burden on the transport infrastructure’s shoulders.

Right after coal, in terms of the size of its application, there is oil. The exten-
sive method on this path has its obstacles as well. Starting from the beginning of
1990™ when China was still exporting oil the PRC reached the level when it has to
import more than a half of its oil demand. In addition the shortfall between consump-

tion and production — the extent to which they are reliant upon imports — is getting
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dramatic. From 1965 to 2008 the consumption skyrocketed 37 times, though its pro-
duction increased only 17 times [2]. Plus, we should also take into account the pre-
dictions that by 2030 the China’s annual oil consumption must more than double and
Chinese leaders will need to source additional 8.6 mbpd from abroad [16, p. 381]. At
the same time the relatively stagnant domestic production makes us realize that the
production-consumption gap will grow enormously.

The production whereas has relatively moderate pace of growth considering the
limited Chinese reserves of oil and the difficulty of their extraction and transportation.
In 2012 China possessed 2.1 billion tons of proved oil reserves, which accounted only
for 1% of the world’s total reserves [4]. These figures apparently lack objective basis
to be called sufficient for such country as China. Thus, if all the predictions come true
we can say that from the supply side of the term “energy security” China is about to
face serious problems.

The PRC also remains in a rather vulnerable position in terms of oil logistics as
over a half of its imports is brought from the restless Middle East and North Africa
(see Table 4).

Table 4
China’s Crude Oil Import by Source, 2010. (%)
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Last row of conflicts there seriously shook the China’s energy supply balance
and particularly the share of Libya’s supply after the recent prominent war vanished
away — from 3% to almost 0% [8]. In addition to this over 85% of these imports are
transported using strategic shipping routes through Suez, Hormuz and the Straits of
Malacca, which means that any relatively serious conflict can significantly disrupt the
Chinese energy sources imports. Taking into account the unstable character of to-
day’s international system the scenario in which some actor would cause such con-
flict for his personal gain is rather implementable.

Not to forget about the dilemma of the oil price shocks that periodically took
place in different periods of modern history, being accompanied by flying up and
crashing down oil prices. Though, the latter factor should be treated accurately as
China often perceives such occasion not as much as a crisis itself but more as an op-
portunity. In the two Chinese characters “f&AL” (weiji) that could be translated as
“crisis” each has its own meaning, which is “danger” and “opportunity” or in our own
consideration can mean — dangerous but still an opportunity. In this regards during
last financial crisis in 2008 the Chinese government made a broad investment move
to buy a vast amount of cheap oil futures and, hence, increased its consumption of
primary energy by 7.2%, accounting for approximately 3/4 of the world’s energy
consumption growth at that time [1].

Another possible alternative for oil could become natural gas, which is still ra-
ther abundant in the world and in the APR due to great reserves of Russia. The gas
production and import grows constantly in China but its consumption share is still
less than any of coal or even oil. The most explicable reason is its commercial side.
Even though recently there were discovered vast amounts of shale gas its price is sig-
nificantly higher than the one for coal while oil is more compatible as its price is at
least somehow controlled by oil market. So, prices on gas are usually dictated by its
owners and there are no set transparent rules for price estimation. Additionally the
Chinese economy hasn’t been adapted yet to serious amounts of gas usage due to the

lack of a spread distribution system.
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The given situation forced China to come up with some means to avoid a nega-
tive aftermath of the coming energy crisis. So, one of the possible short-term solu-
tions, which Chinese authorities decided to implement, was to start building up stra-
tegic petroleum reserves (SPR). This decision was made about a decade ago, however
the project is still in progress and there are no serious SPR in China so far. As
planned by the government the state reserves of 500 million barrels will provide
around 90 days of consumption by 2020 in case of emergency with no oil import [5].

In case these plans were implemented China would catch up with the other
Asia-Pacific states such as Japan, South Korea and Australia, countries, which al-
ready maintain mandatory stocks of oil equivalent to at least 90 days of net oil im-
ports. Another example is the U.S.”s SPR. In 2006 the oil reservoirs contained 688
million barrels, providing about a 55-day supply of oil imports at the 2005 U.S. rates
of consumption [20].

We must not forget of course that energy sources are not limited to oil, gas and
coal. China as the majority of countries in the world also has its program to develop
production of renewable energy such as hydro, wind, solar, plus non-renewable but
available in abundance — nuclear power. According to Li Junfeng, deputy director of
the Energy Research Institute of the National Development and Reform Commission,
in 2011 non-fossil fuels accounted for 9.4% of China's total energy consumption.
Even though there are no ambitious short-term plans among Chinese authorities to
significantly increase the share of renewables there is still stable growth. Some of
them expect these figures to keep the upstream direction up to 11,4% by 2015 [18].
Some of international sources at the same time view this share to rise up to 15% by
2020 [19, p.192].

When it comes specifically to hydropower its share increased from almost
nothing — 1% in 1949 — to about 8% in 2010, producing 213 million kilowatt [17].
Remarkably this small percentage share in the PRC energy apportionment makes
China the largest producer of hydropower in the world. Wind energy production in its

turn also received a rising trend by doubling every year in the past several years. In
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2011 China made itself a global market leader in wind energy accumulating 62 mil-
lion kw [14]. Chinese share of solar energy is relatively small — it was just nearly 900
megawatts in 2008. However, Chinese government has broad scale plans to rectify
the situation and multiply its capacity to 20 or even 30 gigawatts by 2020 [10].

When it comes to nuclear energy although Beijing temporarily suspended its
program due to the Fukushima events it never stopped it entirely. Recently the au-
thorities reiterated their determination to continue with the nuclear program imple-
mentation. In 2011 China was able to generate around 8.6 GWe. According to the
plans there must be made a big leap forward. The road map of the nuclear energy de-
velopment looks as following: 60-70 GWe by 2020, 200 GWe by 2030, 400-500
GWe by 2050 and 1400 GWe by 2100 [15].

However, even though all these projected figures and numbers look impressive,
they still remain only on paper playing a role of nothing more than an orientation
point for the future. The current reality is still tightly connected to fossil fuels and
China’s dependence on foreign energy will continue increasing as there is no other
fruitful way found to satisfy its booming demand for energy.

As an innovative way of making its energy security sustainable China can en-
large the dimension of its coal liquefaction program. The program may come to be
fruitful in the nearest future. Its perspective features lie in the fact that China has
large coal reserves and the final product proved to be even cleaner than EURO 5
standards and thus being less pollutant than any hydrocarbon products including natu-
ral gas. This way has lots of benefits: it can help China to avoid the necessity of fu-
ture changes in its energy consumption balance saving and even expanding work
places in the coal industry, enhance the harmed environment by many times, ease the
transport infrastructure by having liquid coal transported using pipelines. The latter
point can also become useful in terms of bringing China to energy market exporting
its own product to other APR countries like Japan and Korea. Though, the program is
still running under a pilot project status and the main problem so far is its incompati-

bility in terms of price of the final product comparing it to oil products.
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Another promising way out could be a search of new reserves of energy re-
sources and new logistic routes going to China. One of such places could be the Arc-
tic Sea, which is rather rich in terms of energy sources. The Chinese government was
strongly encouraged by its researchers to be involved more actively in this region.
And the motivation here is really worthy as the region is said to possess 13% of the
world’s oil and 30% of its gas [12]. The main issue is that the resources in the area
are highly difficult to reach not saying about their extraction plus it is difficult due to
a lack of cooperation in the area.

Therefore, despite the growing diversity in energy sources and the fact that
China holds leading position of the top world’s largest coal producers/consumers,
wind-power and hydropower producers and the second biggest crude oil importer
plus the fourth largest oil producer it still appears to be insufficient to preserve an
equal mind about the energy security even for the coming future. In this regard, even-
tually a risen question of whether China’s economic miracle is politically and socially
sustainable seems to have its logical basis. It is rather apparent that with this pace of
economic development China’s energy demand will shape the world’s energy map.
Will the Chinese measures be enough to successfully face this challenge and over-
come its highly undesirable consequences? It is the question that China and its part-

ner-countries will need to find an answer to.
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