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Global Forum on Energy Security is co-initiated by Institute of Quantitative and
Technical Economics (IQTE) at Chinese Academy of Social Sciences and Institute for
the Analysis of Global Security (IAGS). The target of the forum is to promote research
and academic exchanges on energy security among think tanks, to spread the idea of
sustainable development, and to facilitate global coorperation on energy.
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The Global Forum on Energy Security 2013 is co-organized by Institute of
Quantitative & Technical Economics (IQTE) at Chinese Academy of Social Sciences,
United States Energy Security Council (ESC), Institute for the Analysis of Global
Security (IAGS) of USA, Center for Studies on China's Circular Economy and
Environment (CSCCEE), and invite top experts and speakers from top think tanks and
responsible firms. The conference focuses on energy security and global energy
market regulation, new technology and its perspective, as well as the potential and
development route of unconventional oil & gas resources. Valuable policy
recommendations will be reported to central government.
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Address: No.5, Jianguomennei Street, Beijing 100732, China
S %: 100732

i T5(TEL): 010-85195714

F HL(CELL): 13601312710

& FL(FAX): 010-65137561

Email: liugchina@cass.org.cn
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Gal Luft, Co-Director, Institute for the Analysis of Global Security,
and Senior Adviser, United States Energy Security Council
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Jianguo Qi, Associate Director, Institute of Quantitative & Technical
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August 10-11, 2013

Beijing, China

Sponsored by

Chinese Academy of Social Sciences

Co-organized by
Institute of Quantitative & Technical Economics (IQTE), CASS
Institute for the Analysis of Global Security (IAGS)
China Power Media Group (CPMG)
United States Energy Security Council (ESC)
Center for Studies on China's Circular Economy and Environment (CSCCEE)

Emerging Market Institute at Beijing Normal University (EMI)



1. Introduction

Energy security is one of the most concerned issues in the world, especially to
China. The Report of 18" National Congress of CPC put forward that China is going to
promote the revolution of energy production and consumption, to control total energy
consumption, to enhance energy conservation and support the development of
low-carbon industries as well as renewable energy, and thus to guarantee energy
security of the state. President Xi Jinping said at Boao Forum this year that China
stresses the idea of synthetic and collaborative common security.

Renewable and unconventional energy have made great progresses in recent
years, and contribute a lot to global energy security, owing to fast technological
innovation. The successful examples include wind power, photovoltaic power, and
shale gas. Although renewable energy industry of China has met some troubles since
the beginning of 2012, many firms confronting big problems, we are still confident that
they will make a breakthrough by hardworking, further innovation of technology and
finding new market both domestic and abroad. The amazing development of shale
gas in USA has shown us the significant contribution of technology innovation and
sound market settings. Many facts have proved that emerging energy technologies,
including conventional, unconventional fossil, and renewable ones, could provide
indefinite possibilities of a more economical, more sustainable and more peacefully
globe.

Although traditional energy resources coming from the nature is limited,
technological innovations from human intelligence can make boundless possibilities.
Collaboration of human intelligence may give us a more secure global energy system.
In each country, think tanks play an important role in both domestic and global affairs
through policy studying and recommendation. It will be very meaningful to promote
the communication and coordination among think tanks relating energy security
policy.

The Global Forum on Energy Security 2013 is co-organized by Institute of
Quantitative & Technical Economics (IQTE) at Chinese Academy of Social Sciences,
United States Energy Security Council (ESC), Institute for the Analysis of Global
Security (IAGS) of USA, Center for Studies on China's Circular Economy and
Environment (CSCCEE), and will invite top experts and speakers from top think tanks
and responsible firms. The forum will focus on energy security and global energy
market regulation, as well as new technology and its perspective, the potential and
development route of unconventional oil & gas resources. We will also report effective
policy recommendations to governments.

2. Topic

Main topic:

Global Structure of Energy Security

Sub-topics:

ItPerspective of Un-conventional Oil and Gas and Its Impacts



¥xChina’s Energy Outlook and Reform
TfRenewable Energy

3. Time

9: 00~16: 30, Aug 10. 2013
9: 00~12: 30, Aug 11. 2013

4. Location

No.1 Conference Hall, Chinese Academy of Social Sciences (CASS)
No.5, Jianguomennei Street, Beijing, China

5. Organizing Committee

Co-chairs:

Li Ping Director, Institute of Quantitative & Technical Economics, CASS

Gal Luft Co-Director, Institute for the Analysis of Global Security, and Senior
Adviser, United States Energy Security Council

Bai Jiancheng Chairman of China Power Media Group

Qi Jianguo, Associate Director, Institute of Quantitative & Technical Economics,
CASS

Hu Biliang  Director, Emerging Markets Institute, Beijing Normal University

Liu Qiang  Deputy Director, Energy Economics Division, Institute of Quantitative &

Technical Economics, CASS

Secretary-General:
Dr. Liu Qiang
6. Languages

The working languages of the conference are Chinese and English with
simultaneous interpreting.

7. INITIAL AGENDA

August 10 (Saturday)

08:30-08:55 CHECK IN/REGISTRATION
OPENING CEREMONY

Chair: Mr. Li Ping



09:00-09:05 OPENING REMARKS

Mr. Li Ping, Director, Institute of Quantitative & Technical Economics, Chinese Academy of
Social Sciences (CASS)

09:05-09:15 WELCOME SPEECH

Mpr. Li Yang, Vice President, Chinese Academy of Social Sciences

09:15-09:25 Speech by Leader from NEA of China

M. Yang Kun, Chief Engineer, National Energy Administration, China
KEYNOTE SPEECHES

09:25-09:45 Speech by Leader from DOE of USA

Mpr. Robert vy, Executive Director of the China Office, Department of Energy, USA
09:45-10:15 Shale Revolution and Energy Security

Mr. Nobuo Tanaka, Former Director of IEA, Global associate for Energy Security at the

Institute of Energy Economics

10:15-10:30 Discussion

10:30-10:50
COFFEE BREAK

PRESENSATIONS ON MAIN TOPIC: GLOBAL ENERGY SECURITY

Chair: Professor He Dexu, Associate Director, Institute of Quantitative & Technical
Economics, CASS

10:50-11:10 A U. S.-China Dual-Leadership in Asia-Pacific
Professor Quansheng Zhao, Director of Asia Institute at American University
11:10-11:30 A New Start of China’s New Energy Industry

Professor Li Ping, Director, Institute of Quantitative & Technical Economics, CASS



11:30-11:50 US energy transition and its implications for China

Mr. Gal Luft, Co-Director, Institute for the Analysis of Global Security, Senior Adviser, United
States Energy Security Council

11:50-12:10 The Role of China in Global Energy Security and
Collaboration

Dr. Liu Qiang, Deputy Director, Energy Economics Division, Institute of Quantitative &
Technical Economics, CASS

12:10-12:20 Discussion

12:30-13:30
Lunch at the Dining Hall of CASS

PRESENSATIONS ON MAIN TOPIC: CHINA’S ENERGY OUTLOOK AND
REFORM

Chair: Mr. Bai Jiancheng, GM of China Power Media Group

13:30-13:50 Outlook of China’s Energy Consumption

Jiang Kejun , Director, Center for Energy and Market Analysis, Institute of Energy, NDRC
13:50-14:10 Shale Gas Revolution and China's Energy Reform

Dr. Kevin J. Tu, Director & Senior Associate, China Energy & Climate Program Carnegie
Endowment for International Peace

14:10-14:30 Power and How Powerful is China’s Economy

Mr. Hu Zhaoguang, Vice President and chief economist, Energy Research Institute, State Grid
of China

14:30-14:40 Discussion

14:40-15:00

COFFEE BREAK



PRESENSATIONS ON MAIN TOPIC: UNCONVENTIONAL OIL&GAS
Chair: Mr. Gal Luft, Co-Director, Institute for the Analysis of Global Security, Senior Adviser

15:00-15:20 Global Energy Transition: Opportunity and Challenge

Mr. Chen Weidong, Chief Energy Researcher, CNOOC Institute of Energy Economics
Research

15:20-15:40 China - Age of Gas
M. Peter Evans, Director, Global Strategy and Planning of GE
15:40-16:00 Methanol Fuel and Vehicle in China

Mr. He Xiaochi, Vice President, Chinese specialized committee of alcohol ether fuel and
vehicle

16:00-16:20 Discussion

August 11 (Sunday)

PRESENSATIONS ON SUB-TOPIC: RENEWABLE ENERGY

Chair: Professor Li Xuesong, Associate Directot, Institute of Quantitative & Technical
Economics, CASS

09:00-09:20 Alternative Fuels for Transportation and Global Energy
Security - Israel's Strategy

Mr. Matan Vilnai, Ambassador in China of State of Israel

9:20-9:40 Clean and Economic Energy for Chinese Rural Areas
Qi Jianguo, Associate Director, Institute of Quantitative & Technical Economics, CASS

9:40-10:00 Balancing Energy Security and Pollution Challenges in China's
Transportation System

Ms. Xin Yan, Senior Program Associate at the Energy Foundation

10:00-10:10 Discussion



10:10-10:30

COFFEE BREAK

Chair: Professor Qi Jianguo, Associate Directot, Institute of Quantitative & Technical
Economics, CASS

10:30-10:50 Perspective of Bio-energy Industry in China

Dr. Meng Haibo, Associate Director, Energy and Environment Protection Institution at
Academy of Planning and Design of Chinese Ministry of Agriculture

10:50-11:10 China’s Electric Vehicle Policy
Dr. Wang Tao, Researcher, Carnegie-Tsinghua Center for Global Policy
11:10-11:30 Progresses of Substitute Energy and CCS Technology

Fan Ying, Director, Management Science and Engineering Center, Chinese Academy of
Sciences; and Director, Energy and Environmental Policy Research Center

11:30-11:40 Discussion
11:40-12:00 Conference Wrap-up

Dr. Liu Qiang, Deputy Director, Energy Economics Division, Institute of Quantitative &
Technical Economics, CASS

12:00-13:00
Lunch at the Dining Hall of CASS

8. Contact
If you want to have more information, please contact us at:

Dr. Qiang Liu
Secretary-General
Global Forum on Energy Security 2013

Tel/Fax: +86-10-6513-7561
Mobile: +86-136-0131-2710
E-mail: liugchina@cass.org.cn
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Abstract: This paper is prepared for Global Forum on Energy Security 2013
held at Beijing on August, 2013. This report put forward some principles and
suggestions to global energy security mechanism, based on the perspectives on
the risk analysis and external impacts of energy price fluctuation risk. It will be
helpful to integrate some regional energy markets with sound economic
conditions and potentials, such as Northeast Asia, Southeast Asia, Central Asia,
and Trans-North-Pacific Areas.
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1. Concept and Origin of Global Energy Security
1.1 BRIRZERIE X

1.1 Concept of Energy Security
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There are various concepts of energy security. we are to define energy
security as the availability of energy at all times in various forms, in sufficient
quantities and at affordable prices, without unacceptable or irreversible impact
on the economy and the environment. This means that energy security
contains three category:
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A. Reliable supply. The system can provide the amount which consumers
and industrial sectors’ require at any time point.
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B. Appropriate price level. The consumers may afford energy they need.
As energy price is the base price of the whole economy, it should not harm
those downstream industries.
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C. There should not be any unacceptable and irresistible negative impact
to society and environment during the process of exploration, development,
production, transmission and utilization.
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According to these three requirements, the concept in this paper is familiar
with the frame issued by George W. Bush Administration, i.e., Reliable,
Affordable, and Environmentally Sound Energy.
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1.2 Imbalance of Resources Distribution is the Source of Security Anxiety
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Two points cause energy security anxiety: the non-sustainable of
traditional fossil energy, and the imbalance of it's distribution. At the beginning,



people think fossil energy will be exhausted very quickly, and thus will cause
serious trouble when the day coming.
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The distribution of traditional energy resources, including coal, natural gas,
and uranium, is equally consolidated. Eighty percent of the world‘s oil can be



found in nine countries that have only 5 percent of the world population, 80
percent of the world‘s natural gas is in 13 countries, and 80 percent of the
world‘s coal is in six countries. Many of the same countries are among the six
that control more than 80 percent of the world‘s uranium resources (Brown and
Sovacool, 2011). Will these countries Ilike to suppress those
energy-net-consuming ones by their power? This worry is turned into the
security anxiety. But if we look at the distribution in the sight of total energy, the
landscape does not look so imbalanced. Although there is fewer oil and gas
resources in Asia and Pacific area, there are more coal resource than other
areas. Furthermore, there are also uranium ore resources can be utilized.

Global Distribution of Energy Reserves
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As oil has the dominant role in modern energy industry, various countries
and public take the imbalance of oil reserve distribution as the main challenge
of energy security. So many conflicts happened around mid-east, the oil
reserve concentrated area after WWII. The two oil crisis during 1973-74 Yom
Kippur War and 1979-80 Iranian Revolution which caused serious global
economic crisis connected with this kind of anxiety.
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The distribution of verified oil reserves changed a lot in 2012, the data in
west hemisphere rised. By the re-accounting of Canadian oil sand resource,
new-added American oil reserves and Venezuela’s heavy oil reserve, the
share of west sphere was raised obviously. The share was raised from 8.3% in
2002 to 8.4% in 2012, meanwhile the share of Mid-east dropped from 56.1% in
2002to 48.4% in 2012. But, the dominance of Mid-east will not change.
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1.3 The Key of Global Energy Security Is Common Security
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In history, accompanying with appearance of modern energy, some
countries began to fight for the control of energy resources. The typical

example was the Franco-Prussian War and the subsequent series of war. The
key points of fighting during WWII were also the control of oil resources in



Caucasus and Southeast Asia. And the four Mid-east wars, Iran-lraq war, Gulf
War are all related to the control of oil.
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Wy 4+ Oil Painting of Franco-Prussian War
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All countries take some measures to improve situation of energy security.
Similarly, the focus on energy security in countries that are struggling to meet
their energy requirements is quite distinct. United States endeavors to energy
independence since the beginning of George W. Bush Administration, and
begin to develop substitute energy such as ethanol, shale gas, wind power.
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Japan has pursued an energy security strategy of diversification, trade,
and investment, as well as selective engagement with neighboring Asian
countries to jointly develop energy resources and offset Japan'‘s stark scarcity
of domestic reserves.
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China has become a net importer of oil after 1993 and of coal since 2008.
China, for example, has viewed energy security as an ability to rapidly adjust to
their new dependence on global markets and engage in energy diplomacy,
shifting from its former commitments to self-reliance and sufficiency to a new
desire to build a well-off society. China‘s current approach to energy security
entails buying stakes in foreign oil fields, militarily protecting vulnerable

shipping lanes.
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However, the excessive pursuit of their own safety and thy-neighbor policy
of unilateralism does not bring security, on the contrary gave countries around
the world to bring disaster. Therefore, we can say that energy security is a
global issue, no collaboration, no security at all.
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2. The Real Risk Is Still from Human Behavior
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Experience during the two oil crises shows that, energy security risk come
from human behavior. World energy security problems are more often caused
by uneven distribution. So this is a typical security paradox: as the mutual
distrust lead to unilateral actions, and resulting further risks. Therefore, energy
security is a common issue facing the world. It has a global meaning that no
country can protect itself, disregarding other countries. Solutions to global
energy security lie in mutual communication, trust and cooperation, rather than
to seek decoupling with foreign energy supply.
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Although in theory, depletion of fossil energy can not be avoidable, but for
now, oil, coal, natural gas have not shown significant signs of decline in
production, while the deep-sea oil and gas, unconventional oil and gas
resources were gradually discovered and put into commercial production. This
illustrates that investment and technological breakthroughs can do a lot to
improve energy supply. Therefore, we can say that the next 20-30 years or so,
reserves of traditional energy will not become a bottleneck of energy security.
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Energy security risks can be divided into three types:
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Technical risk. This type of risk is due to the vulnerability of the energy
system itself or the technical risks of operational failures, such as natural
disasters, human error or malfunction, these may cause energy system failure
or collapse. Examples include oil platform devastating in Gulf of Mexico during
hurricane attacks, and grid interrupt in southern China caused by freezing rain
in 2008, oil spills, platform explosions, etc. Blackout in some areas of United
States and Canada in 2003, Fukushima nuclear power plant accident caused
by tsunami on March 11, 2011 Japan also belong to this type.
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War and sabotage risks. Wars, conflicts, crimes, or other deliberately
human behaviors will lead to damage the process of energy production,
transport and consumption facilities For example the Iragi army fire-setting to
Kuwait's oil wells during the Gulf War, Nigeria tribal army attacks on oil
pipelines, etc., would lead to a partial disruption of energy supply.

V5 % S P AR e ZE AR e B i Explosion of oil pipeline in Nigeria after attack
Gulf War, 1991 Ny
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Environmental risks. The exploration, development, production,
transportation, consumption process of modern energy industry is bound to
have some environmental impacts, such as changes in the natural landscape,
emission of pollutant. But we hope to avoid that kind of irreversible and
unacceptable environmental impacts, such as the destruction of living setting
of humankind, species extinction, water and air pollution.
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If we analyze these three types of risk carefully, we may find the ultimate
source of all of the risks is human factors. Even the energy system collapses
caused by natural disasters, they are because of the systematic design flaw, or
the lack of preventive measures for natural disaster risk. Sometimes, improper
handling in disaster situations will cause secondary disasters. The most typical
example is the Fukushima nuclear accident. Fukushima Nuclear Power Plant
Accident Investigation Report shouw that the nuclear power plant was in a
fragile state, neither guaranteed to withstand earthquakes, nor guaranteed to
tsunamis. Some means that should take precautions, such as the earthquake
and tsunami disaster. But Tokyo Power Company and the Nuclear Safety
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Commission did not act properly. Other kinds of deliberately destruction,
conflicts and wars, terrorist attacks, oil embargoes, are no doubt human
factors.

PRI, SEARAE DAk ae 22 Al i, SRR S RS N AT . AGURAT
NME R AT R HAEERIGHEES N, RS AT B, Al Re ek
FEAB ORI A R 2 YR 22 4 o LhndEvh AR H 2RI = A7 PN 25 LA vl A
Al WRANGE R 2 1 BN DR R 2, B AR TN R [ 9 s BORT 2
b AT 2 2B By BG5S A Z8OR P G A ol B s 5 56 [ ) RE 22 4
JEH e [FIRERE DA E T [ A AR 2 W AE TR ST BIIE TE o

Therefore, in order to solve global energy security issues, it is important to
regulate human, organizational and States’ conducts. Only in the context of
global governance, there may be a sustainable energy security, protecting
interests of all. For example, in Niger Delta of West Africa, multinational oil
companies have to face hostile acts from local people if they can not improve
the life quality of local residents. The same situation also may apply to CNPC’s
situation in Sudan.
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3. Focus on External Risk of Energy Price
3.1 LU R

3.1 Economic Risks
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Risks from fluctuations in energy market are often masked by the topic of
energy security. In fact, the true sense of the energy supply interruption never
occurred in peacetime, while energy market volatility of the economic risk
always exists. As energy prices constitute the basis of the whole economy,
volatility of energy prices often causes a change in economic cycle.
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To energy importing countries, if energy prices higher than normal level, it
will significantly reduce profit margins of downstream industries, and thus
distort the deployment of economic resources, stifling innovation and
development of manufacturing sectors, giving consumers a higher cost of
living. For those energy-exporting countries, higher energy prices will bring
money net inflows, and promote the appreciation of currency and rise interest
rate increase as well as labor costs and price levels. Other industries will also
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lose their vitality, as they are unable to provide profit margins as high as energy
sectors, this is the so-called Dutch disease.
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Hamilton (2011) summed up the relationship between oil price volatility
and U.S. economic cycle. Conclusion is very significant, there is a strong link
between them. Although this relationship is asymmetric, ie, the rapid rise in oil
prices will cause a recession, but the rapid decline in oil prices will not lead to
economic prosperity.

3.2 EBrtk X

3.2 International Risks
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Huge economic profit from energy resources monopoly may give
enormous power to some blocs, and thus make them have a big potential in
non-traditional security fields. Officially survey of USA on 9-11 terrorist attacks
showed that the funding of al-Qaeda activities mainly came from a large part of
petrodollar.
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In fact, as oil price is pegged to U.S. dollar which is the basis of global
monetary system, so volatility of oil price is likely to lead to global market
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turmoil, and may trigger a global economic crisis. The world financial crisis
since 2008, also has a precursor of is high oil price in mid-2007 (up to
$147/barrel record high).

A 53 E L5 I R R S SRR

Relationship between Qil Price and American Economic Circle

Gasaoline Price increase | Price controls Key factors Business cycle
shortages peak
Nov 47-Dec47 | Nov47-Jan 48 1o strong demand, Nov 48
(37%) (threatened) supply constraints
May 52 Jun 33 (10%) ves strike. Jul 53
controls lifted
Nov 36-Dec 36 | Jan 57-Feb 37 yes Suez Crisis Aug 57
(Europe) (9%) (Europe)
none none 1o - Apr 60
none Feb 69 (7%) no strike, strong Dec 69
Nov 70 (8%) demand. supply
constraints
Jun 73 Apr 73-Sep 73 ves strong demand, Nov 73
(16%) supply constraints,
Dec 73-Mar 74 | Nov 73-Feb 74 OAPEC embargo
(51%)
May 79-Tul 79 | May 79-Jan 80 ves Iranian revolution Jan 80
(37%)
none Nov 80-Feb 81 ves Tran-Iraq War, Jul 81
(43%) controls hifted
none Aug 90-Oct 90 1o Gulf War I Jul 90
(93%)
none Dec 99-Nov 00 1o strong demand Mar 01
(38%)
none Now 02-Mar 03 1o Venezuela unrest, none
(28%) Gulf War II
none Feb 07-Jun 08 1o strong demand, Dec 07
(145%) stagnant supply

Source: Hamilton (2011).
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Global money system based on dollar pricing of oil links the world as an
integrated utility of material and capital flow with each other. Oil-importing
countries need to export manufactured goods in exchange for U.S. dollars,
while oil exporting countries received U.S. dollars and then used to buy other
commodities. Therefore, the price of oil has become a fundamental tool for the
distribution of benefits in the world.
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The base of oil price is the liquidity of US dollar. Therefore, controlling of
growth of global liquidity is the key to control oil price and to keep a sound
pace of world economy. This is especially the important responsibility of energy

consuming countries, such as China, USA, Japan, EU.
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4. Principles of Global Energy Security Governance

4.1 i AR 45 IR )

17

Upcatec: 08102 04:20PM ET

woww . macrotrencds .org




4.1 The Principle of Universal Service
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Energy service is one of the foundations of modern civilized society. If we
can not provide all residents a sound life-style, the society can not be called
modern. Therefore, energy security is not the excuse to limit economic
development and energy consumption to some countries or some specialized
people, such as China, India and other populous country, because that unfair.
All peoples have the right to enjoy modern civilization, any climate negotiations
or energy cooperation should not result in such restrictions. Developed
countries and international organizations such as United Nations should help
developing countries and regions to establish basic energy service system to
improve health, education and living conditions.

4.2 FZAFIRE N

4.2 Principle of Fairness
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Fairness is the basis for stability and security. It should cover not only
between energy producing and consuming countries, but also between
producers and consumers, between energy companies and affected
population. When energy prices are too low, there will be insufficient supply,
such as the situation during domestic oil price controlling in 1970’s USA. If oil
price is too high, consumers' energy bills will be high enough to affect the
quality of life. So what is a reasonable price which satisfies each side? First, it
needs to meet the normal profit level; Secondly, as there are risks while
exploration, and investment being also large, the prices need to go beyond a
certain level of average profit margin to balance investment risks. However, if
the margin is much higher than average profit level, it is obviously not
reasonable. At this point, the mentioned both internal and external problems
will rise.
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The principle of fairness, requires balance between energy exporting and
importing countries. Exporting countries should not exploit their own
advantages to seek over-high returns. But in fact, some countries are often
unable to weather the temptation. Gas price disputation between Russia and
Belarus, Ukraine is undoubtedly one example.
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In addition, as fossil fuels are non-renewable, energy prices should reflect
the need of conservation and encouragement of technology innovation on
alternative energy. However, if we simply raise prices, there must be a violation
to consumers, while energy companies obtain excess profits. In practices,
governments cmay increase tax costs on energy consumption, and use this
fund to conservation and innovation encouragement.

4.3 S1ERN

4.3 Principle of Cooperation
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Principle of cooperation is the foundation of global energy security
governance system. In the way to this goal, international society has many
lessons. During Cold War period, the Soviet bloc tried to build their own energy
system, Middle-East countries used oil supplies as a weapon to safeguard
their national interests. OPEC in many cases love to maintain a relatively high
price. In recent years Russia's attempts to control natural gas pipeline and
transactions in Central Asian, are also examples violating this principles.

International
Energy Agency
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5. bnameBREedE Z e raE T2
5. Some Suggestions on Global Energy Security

5.1 7 K E el E S E AR KER

5.1 To Strengthen the Role International Energy Agency
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International Energy Agency (IEA) as a major energy consumer policy
coordination mechanism has played an important role. Three times of strategic
petroleum reserves use from its inception in 1974, including the 1991 Gulf War,
in 2005 during Hurricane Katrina hitting the Gulf of Mexico, in 2011 during the
civil unrest in Libya, have achieved good effects to stabilize the market. As the
world's largest energy consumer, China should participate this collaboration
organization when properly.

5.2 HEFXBMERIRE R T HRE—PRE

5.2 To Promote the Integration of Some Regional Energy Markets
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North America and European Union are nice examples of regional
economic integration. Regional integration provides a good foundation to the
development of regional energy markets. The integrations in North American
power grid, North American natural gas networks, European electricity network,
have greatly improved energy system security.
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North America and EU's integration experiences are worthy to learn for
other areas. According to regional economic structure and energy factor
endowments, this report recommends the following regional markets to
promote regional energy market integration.

5.2.1 RIEEXILREIET 5

5.2.1 Northeast Asian energy Market
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Northeast Asia including Northeast China and Bohai region, the Russian
Far East, DPRK, ROK, Japan, is one of the few areas with enormous potential
for economic growth. This region has rich energy resources, sound electricity
network and abundant labor, and good industrial economic foundation except
NPRK. United Nations also trY to promote economic integration in this region.
If grid interconnection and oil & gas market integration can be done among
Russian Far East, Northeast China and the Bohai circle, NPRK, there maybe a
new economic growth pole bigger than EU in population and economy, and will
also greatly improve the region's energy security situation.

5.2.2 R XIEAEIET

5.2.2 Southeast Asian Regional Energy Market
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Southeast Asia area including south and southwest region of China,
Indochina peninsula, Indonesia and the Philippines, has large population and
rich hydrocarbon resources. However, energy systems are relatively weak.
southern China's industrial base is good but has relatively poor energy
resources; southwestern China region, the Mekong River area and Myanmar
has abundant hydropower resource but poor infrastructure; Malaysia,
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Indonesia, Brunei are although rich in oil and gas resources, but have not a
sound supporting industrial system. If this area can be leaded by south China,
supplemented by rich energy resource in the region, regional economic
development will be greatly promoted. With China-ASEAN relations improving,
the future of this region should seize the opportunity to promote the
establishment and development of integrated energy markets.

South e.asq Asia
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Source: http://www.iglesianicristowebsite.com/Pages/5a-global-expansion.html

5.2.3 PR IREEIRT )

5.2.3 Central Asia Regional Energy Market
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Central Asia in generalized conception, including China's Xinjiang,
Kazakhstan, Turkmenistan, Kyrgyzstan, Uzbekistan, Tajikistan, Azerbaijan,
Georgia, Armenia, Afghanistan, is a vast area. This region has rich energy
resources, but does not have a sound economic system yet. Along with
China's rapid economic development, Central Asia's energy resources begin
to flow eastward. But remote distance has decrease the cost advantage. If
regional cooperation mechanism such as Shanghai Cooperation Organization
can promote the Central Asian regional economic, energy, social development,
there may open up a new economic growth pole of the world.
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To achieve this goal, infrastructure networks should be priorities. The first
may be the energy outward network, including trans-Caspian Sea oil & gas
pipeline from Azerbaijan to Turkmenistan, and Azerbaijan's oil and gas
westward pipeline to Mediterranean which link both sides of the Caspian
energy, open up energy flow in both directions. In addition, grid in Central Asia
may also be gradually interconnected, this bigger grid may improve energy
security conditions obviously.
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5.2.4 JEXREFREIRT

5.2.4 North Pacific Energy Market
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United States and total North America have a better energy security
situation than before since the revolution of shale gas. Total capability of North
America can not only meet its own demand, but also can export. Across the
North Pacific, China, Japan and South Korea are all big energy consumers.
Therefore, both sides of the North Pacific are perfectly placed to build a
large-scale regional energy market, in this case, the potential of energy
production in North America can have an exit, while East Asia countries can
effectively improve their energy security situation.
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5.3 HEBNREHBARRI E R & 1E

5.3 To Promote International Cooperation In Energy Technology
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The unique option is to improve energy efficiency if we love both
comfortable life-style and sound environment. Developed countries have
extensive experiences in energy technology and the market mechanisms.
There may be large space to cooperate in technology transfer and to help
developing countries to encourage technological innovation and market
regulation. Suggestions including those technology related with industrial
energy saving, less emission vehicle, energy efficient and eco-building design,
smart grid and smart community, energy recovery from municipal waste, safe
nuclear power, off-grid distributed energy production and application,
unconventional oil and gas exploration and production, off-shore oil and gas
exploration, and so on.
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Emerging economies steer energy markets
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Global energy demand rises by over one-third in the period to 2035,
underpinned by rising living standards in China, India & the Middle East

We will still be in the Fossil Fuel economy. A United States oil & gas transformation
Figure 2.3 = World primary energy demand by fuel in the New Policies US oil and gas production
Scenario
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Renewables increases by 80%, Nuclear by 60%. But Fossil Fuels continue to be major sources
of energy, though their share drops from 81% to 75% in 2035. The surge in unconventional oil & gas production has implications
well beyond the United States
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While dependence on imported oil & gas rises in many countries,
the United States swims against the tide

By 2035, almost 90% of Middle Eastern oil exports go to Asia; North America’s
emergence as a net exporter accelerates the eastward shift in trade
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Technically recoverable resources amount to 790tcm or more than 230 years of production
at current rates.

Natural gas: towards a globalised market

. IEA WEO02012
Major global gas trade flows; 2035

55

Rising supplies of unconventional gas & LNG help to diversify trade flows,
putting pressure on conventional gas suppliers & oil-linked pricing mechanisms

¥
N vy
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LNG pricing : a competitiveness
burden on Asian economies

$2012/MBtu
&

—Japan (LNG import)

- Europe
(German import)

4 - US (Henry Hub)

1991 1994 1997 2000 2003 2006 2009 2012

Developing a Natural Gas Trading Hub in
Asia (2013 by IEA)




The higher the oil price goes, the lower the gas price becomes.

Figure 4.7 = Relationship between break-even price (gas price needed
to recover well costs) and the liquid content of the gas

produced
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Golden Rules for a Golden Age of Gas 'FFI

The “Golden Rules” are principles that can allow governments, industry & other
stakeholders to address these environmental & social impacts:

. Measure, disclose & engage

. Watch where you drill

. Isolate well & prevent leaks

. Treat water responsibly

. Eliminate venting, minimise flaring & other emissions

. Be ready to think big Bakken
. Ensure a consistently high level of environmental performance

NooswoN

They are “Golden Rules”
because their application
can ensure operators have
a “social license to
operate”, paving the way
for a golden age of gas.
But Cost of gas production
will increase by 7%.

Methane Hydrate, Next unconventional ?

An Energy Coup for Japan: ‘Flammable Ice’

Photo by JOGMEC

A power shift to emerging economies
Change in power generation, 2010-2035
IEA WEO2012
m Coal Gas Nuclear Renewables
China
India
United States
European Union
Japan
-1000 0 1000 2000 3000 4000 5000 6000
TWh
The need for electricity in emerging economies drives a 70% increase in worldwide
demand, with renewables accounting for half of new global capacity
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Introduction - Chiyoda’s Hydrogen Supply Chain Outlook

+ Chiyoda established a complete system which enables economic H2 storage and transportation.
+ MCH, an H2 carrier, stays in a liquid state under ambient conditions anywhere.

Power Gen.
l City Gas
Mobility

N e P

¢ (* By-Product \Fegdaiaels

1 Reforming .

1 -

1 Gasification Petro Refining

L Chemicals

. N

1 b o

1 4 i .

] o dehydrogenation [ gyeo Mifls !

] : Methylcyclohexane ! o2 Reeycle |

™ H

N 1 (Reverse shift) |
N B

« H2 Supply of a 0.1-0.2mmtpa LNG equivalent scale (M.E. to Japan) could be feasible. ’.‘ ?all..“l‘%
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The multiple benefits of renewables
come at a cost

Global r ble energy subsidi IEA WEO2012
Billion $250
Biofuels:
$200 2011-2035
$150
Electricity:
$100 $2 600 billion ¥ 20122035
m Existing capacity
$50
$960 billion
2011 2015 2020 2025 2030 2035

Renewable subsidies were 588 billion in 2011; over half the $4.8 trillion required to
2035 has been committed to existing projects or is needed to meet 2020 targets




Japan’s Power Sector: Renewables, gas and TEE|
energy efficiency leading the charge

Figure 6.13 = Japan electricity generation by source in the New Policies

Scenario IEA WEO2012
§ 1200 Renewables
" 1000 "o

Nuclear
800 W Gas
600 M Coal

400

200

0
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

A decline in nuclear is compensated by a 3-fold increase in electricity from
renewables, a continued high relii on LNG imports & improvements in efficiency
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Not only Feed-in-tariffs but Grid integration !

Snapshot of present penetration potentials
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oo% | “Harnessing Variable Renewables” by IEA
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Source: Agency for Natural Resources and Energy, The Federation of Electric Power Companies
of Japan, Electric Power System Council of Japan, The International Energy Agency
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Wide variations in the price of power

IEA WEO2012

Average household electricity prices, 2035
cents/kWh 25 4

20

w

China United States European Union Japan

Electricity prices are set to increase with the highest prices persisting in the
European Union & Japan, well above those in China & the United States

15 2011
1 OECD average
10+ 2011
Non-OECD
j o

Nuclear Power in World Energy Outlook 2012

Figure 6.7 = Nuclear power capacity by region in the New Policies Scenario
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In aggregate, world nuclear capacity reaches 580GW in 2035, 50GW lower from
2011 WEO. Production rises from 2756 TWh to 4370TWh, almost 60% increase,
though the share in total generation falls from 13% to 12%.

Lessons of the Fukushima

. Lessons to be Shared
- Think about the unthinkable; Tsunami and Station Black Out. Large scale Blackout. Change total
mind set for “Safety”.
- Prepare for the severe accidents by defense in depth, common cause failure & compound disasters.
- Clarify why it happened only to Fukushima Daiichi and NOT to other sites.
. Safety Principles
- Fukushima accident was caused by human error and should have been avoided. (Parliament
Investigation Commission report )
- International Cooperation : A nuclear accident anywhere is an accident everywhere.
- Regulatory authority ; Transp: and Trust, “Back Fitting” of regulation
. Secured supply of Electricity
- Power station location
- Strengthened interconnection of grid lines
. Once disaster has happened, Recovery from disaster is at least as important as preparing
for it.
- FEMA like organization and training of the nuclear emergency staff including the self defense
force ; integration of safety and security.
- New Technology. New type of Reactors such as Integral Fast Reactor.




Time for G4 Reactors: Integral Fast Reactor |

. A half of US Energy Independence comes from Energy Efficiency
and Pyroprocessing
Pyroprocessing was used to demonstrate the
EBR-Il fuel cycle closure during 1964-69 . L - . . .
Y 8 Figure 2.17 = Reductions in net oil imports in the United States by source in
the New Policies Scenario
glﬂ e e e ———— T 2011 net oil import level
£ 9 —— Projected net imports
8 Reductions due to:
7 Demand-side efficiency
6 I Biofuels use in transport
5 Natural gas use in transport
4 B Increased oil supply
3
Rusctor Vesssl 2
Fusi Pin Pyroprocessing
and Ratabication (ARGON CELL]
! IEA WEO2012
5 . : . . 0
IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term Waste
Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure. 201 2015 2020 2025 2030 2035
High level waste reduces radioactivity in 300 years while LWR spent fuel takes 100,000 years.
25 26
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450 Scenario

2

0
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CO, emissions rise to 44.1 Gt in the Current Policies & 37 Gt in New Policies Scenario
by 2035. Efficient World & 450 Scenarios see levels of 30.5 Gt & 22.1 Gt respectively
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* Other includes geothermal, concentrating solar power and marine.

Note: 450 = 450 Scenario; NPS = New Policies Scenario.

Can we build 16 GW of nuclear power plants a year?
+ Can we build 60 GW of wind power plants a year? (2010 =198 GW)
+ Can we build 50 GW of Solar PV capacities a year? (2010 =38GW)

Diversity and Connectivity for Energy Security mm

Energy Self -Sufficiency rates by fuels in 2010

B R T

[
Luxembourg [ Self sufficiency
o P =inland production / tpes
=% i) (2010 estimates)

0% 0% 20% 0% &% S0% 60% TO% G0% S0% 100%

Nuclear is an important option for countries with limited indigenous energy resources .
EU is aiming at Collective Energy Security by power grid and pipeline connections.

Power Grid Connection in Europe

Physical energy flows between European countries, 2008 (GWh)

o regen
B Syrervirns comaton wh UCTE e

Total: 334658 GWh

UCTE: 285182 GWh

Source: ENTSO-E




Connecting MENA and Europe: " Desertec" as
visionary “Energy for Peace"

Source: DESRETEC Foundation
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New concepts for North East Asia Gas & Pipeline Infrastructure

Energy for Peace in Asia. A New Asian Vision?

Demand Leveling (Time Zone & Climate Difference)
Stable Supply (through regional interdependence)
Fair Electricity Price

Vladivostok I

Gobi Desert

Phase 3
Asia
Super Grid

Kuala Lumpur

Total 36,000km

Presentation by Mr. Masayoshi SON
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Conclusions

Comprehensive Energy Security Policies for Asia

« The Shale Gas Revolution changes the global energy market. Golden Age of Natural Gas will
come with golden rules including sustainability requirements and a new pricing formula.
Russia remains as a key player with pipelines and LNG facilities. LNG exports from North
America including Alaska may be a game-changer.

«  Energy Security for the 21st Century must be Collective and Comprehensive Electricity Supply
Security under sustainability constraints. EU's connectivity approach can be a model
especially for Asia. Contingency Plan is needed for imminent Iranian Crisis. China and India
should join the IEA.

«  Nuclear Power will continue to play a major role in the world. Japan'’s role after Fukushima is
to share the lessons learned for safer Nuclear Power deployment in Asia and elsewhere.

« For Coal and to a lesser extent for Gas to remain the backbone of power supply, CCS
readiness & highly efficient power plants are needed.

«  New technologies help; Hydrogen economy, Methane-hydrate , Super-conductivity grid., EVs,
Smart Grids, Storage, 4G Reactors like Integral Fast Reactor, etc.
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Energy and Climate Change

U Changing climate
= The problem is not going away
= Two degree threshold at high risk

O Increasing energy demand
= Chinais the largest emitter of greenhouse gases,
accounting for over 20% of all emissions

* The U.S. and China combined are responsible for 40%
of the word’s greenhouse gas

= Coal continues to dominate China’s energy mix

= Chinais the largest energy user in the world and
energy use doubled between 2000 and 2007

* China and the U.S. together consume almost 40% of
the world’s energy

v" The U.S. consumes more energy per capita...
v ..but China’s economy is more energy-intensive

U.S. DEPARTMENT OF

ENERGY 3

Comparison of U.S. & China’s Energy Mix

U.S. Energy Mix China’s Energy Mix
U.S., by type, 2011 China, by type, 2009
m Coal m Coal

B Natural Gas B Natural Gas

M Petroleum
Petroleum
B Renewable

B Renewable Energy

Energy
Source: U.S. Energy Information Source: U.S. Energy Information ¥ Nuclear Power
Administration [ ] Nuclear Administration

Power ® Hydropower
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U.S. & China Shared Energy Goals

O Strengthen Energy Security
= Diversify energy mix
= Reduce dependence on traditional fossil fuel
= |mprove energy intensity

U Promote Economic Growth
= Accelerate energy innovations through R&D
= Deploy clean energy technologies
= Grow international clean energy trade

J Reduce Emissions
= Pursue new and renewable sources of energy
= Promote clean and efficient use of fossil fuels

= |mprove environment through a lower carbon
foot print and reduced criteria air pollutants

U.S. DEPARTMENT OF

ENERGY 5

U.S. Energy Goals

President Obama’s Targets

O By 2020: Make commercial and industrial facilities 20% more efficient

= Homes, businesses and factories buildings currently account for 70% of the U.S. energy
consumption

O By 2025: Raise average fuel economy to 54.5 miles per gallon

U By 2035: Generate 80% of U.S. electricity from clean energy sources
= Renewable energy, nuclear power, efficient natural gas, and clean coal

= Currently 40% of the U.S. electricity comes from clean energy source

u.s. DEPARTMENT OF

ENERGY 6




China’s 12t Five Year Plan

Key Targets
0 By 2015:

Non-fossil energy will rise to 11.4 percent in the national total primary energy
consumption

= Non-fossil energy will rise to 30 percent installed generating capacity
= Energy consumption per unit of GDP will drop by 16 percent from 2010
= CO2 emission per unit of GDP will decrease by 17 percent from 2010

O By 2020:
= Non-fossil energy will account for 15 percent of its total primary energy consumption
* More than half will come from hydropower
= CO2 emission per unit of GDP will be 40-45 percent lower than in 2005

Energy Intensity in China, Carbon Emissions in China,
per unit GDP, 1991-2015 million metric tons CO,, 1980-2020

5 &
CUle i R 1980 1950 2000 2010 2020
S R R e
Note: CGTI anaiysis based an 45% carbon intensity reduction
By 2050.
Source: Wu, Henry, “12th Five-Year Pian = A Healthy Source: “Internotional Energy Stotistics, Carbon Emissions,

Push,” Nomura Research, September 28, 2010 US Energy information Adminstrotion, www.eiagov, accessed
U.S. DEPARTMENT OF on February 14, 2012

7
EN E RG I Source: The China Greentech Report, 2012

Challenges
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U.S.-China Energy Cooperation

U Targets both energy supply and demand
O Enabled by common goals and drivers

1 Cooperation mostly based on public-private partnership
= |ndustry forum model

U Different approaches and strengths complement each other
= U.S. innovation
= China providing a good test bed for new technologies

U.S. DEPARTMENT OF

ENERGY

L In November 2009, President Obama and President Hu announced seven
new joint U.S.-China clean energy initiatives

U.S. DEPARTMENT OF

ENERGY




Bilateral Clean Energy Initiatives

L Shale Gas Initiative
O 21st Century Coal

1 Electric Vehicles Initiative

U Clean Energy Research Center

U Energy Cooperation Program

O Energy Efficiency Action Plan

O Renewable Energy Partnership

U.S. DEPARTMENT OF

ENERGY

ELECTRIC
VEHICLE
CHARGING
STATION

U.S.-China Cooperation on Clean Energy

SUPPLY

U Develop new and
renewable energy

=  Nuclear

=  Wind, Solar,
Hydropower

= Bijofuels

U Promote clean
development of fossil
fuels

= (Clean coal and
thermal power

=  Conventional and
unconventional oil
and gas

U.S. DEPARTMENT OF

ENERGY

CROSSCUTTING

O Strengthen cooperation

on crosscutting issues

U Support bilateral and

multilateral forums on
clean energy

U Support energy policy

<4==mm

dialogue

Develop eco-cities and
support eco-partnerships

DEMAND

O Promote energy
conservation
= |ndustrial
= Building
= Vehicles

12




Promote Energy Conservation

O Strengthen energy conservation in industry
= Top 1000 enterprises program
= University Alliance for Industrial Energy Efficiency
= Labeling and standards development

O Promote energy efficiency at the building and city level
= Selection of U.S. and Chinese demo cities and workshops on eco-cities
certification, planning, design, and best practices
O Push forward energy conservation in transportation
= Joint electric vehicle standards development and demonstrations

= Development of a joint technical roadmap to identify R&D needs as well as
issues related to electric vehicle manufacture, deployment, and use

ELECTRIC
VEHICLE
CHARGING [
STATION

U.S. DEPARTMENT OF

ENERGY o :

Develop New and Renewable Energy

O Effectively develop and use wind and solar power
= Renewable energy road-mapping and deployment
= Grid modernization
= Standards development

O Develop and utilize biofuels

= Advance second generation biofuels

U.S. DEPARTMENT OF

ENERGY ’




Develop Nuclear Energy Safely

U Develop nuclear power in a safe and efficient way
= Promote Generation Ill+ and Generation IV nuclear reactor technology
= Advocate for nuclear safety

= Collaborate on nuclear fuel cycle R&D

U.S. DEPARTMENT OF

ENERGY N

Promote Cleaner Fossil Fuels

U Develop and utilize conventional and unconventional oil and gas resources
=  Gov-to-gov exchanges and public-private partnerships
= Training on shale gas development

O Develop coal industry safely and efficiently and deploy clean coal technologies
= R&D collaboration on CCS technologies and CO2 usage
=  Focus on coal gasification, coal-to-liquids, coal-to-chemicals technologies
= Demonstration projects with U.S. and Chinese industries

U.S. DEPARTMENT OF

ENERGY ’




U.S.-China Clean Energy Research Center

O First of its kind joint clean energy R&D center, bringing together teams of
U.S. and Chinese scientists and engineers
O $150 million financial support over five years
= Equal contributions between U.S. and China
= Half of U.S. portion from private sector

= U.S. portion only funds U.S. researchers

O IPR Model: intellectual property management and sharing arrangements
have been rigorously negotiated , involving U.S. private sector participants

O Areas of focus chosen to maximize U.S. learning and address China’s
growing demand for energy

U.S. DEPARTMENT OF

ENERGY

Public-private partnership to leverage private sector resources for clean energy projects
Helps U.S. member companies to enter Chinese market, expanding U.S. export opportunities

24 founding member U.S. companies work on cooperation projects; now over 40 members

000D

Organized into working groups including:

= Renewable energy

@

=  Smart grid T
= (Clean transportation

= Green building and building energy efficiency
= Clean coal

= Combined heat and power

= |ndustrial energy efficiency
= Energy financing and investment

=  Nuclear Power

= Shale gas
P EXERFLESEB

US CHINA Energy Cooperation

U.S. DEPARTMENT OF

ENERGY




Bilateral and Multilateral Cooperation

U Strengthen cooperation on bilateral endeavors that cut across energy areas, strengthening
the breadth and depth of cooperation
= U.S. China Energy Policy Dialogue
= Ten Year Framework
= Eco Partnerships
= Strategic and Economic Dialogue
U Support multilateral clean energy forums
= Carbon Sequestration Leadership Forum
= International Framework for Nuclear Energy Cooperation
= Generation IV International Forum
= Clean Energy Ministerial
= |nternational Partnership for Energy Efficiency Cooperation

U.S. DEPARTMENT OF

ENERGY
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Further Information

U U.S. Department of Energy website
http://www.energy.gov

U National Nuclear Security Administration website

http://www.nnsa.doe.gov

L DOE China website
http://beijing.usembassy-china.org.cn/doe.html

U.S. DEPARTMENT OF

ENERGY v
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Reducing Dependence on
Oil in Transportation

NOx Emission — Tel Aviv, Yom Kippur 2012
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Euﬁloices @E

Initiative Prime Minister's Office

Our Mission

To serve as a catalyst for the reduction of global
dependence on crude ‘oil by establishing Israel as a

center of knowledge and‘industry in the field of fuel
alternatives for transportation.

e Groces 11
Strategy
1. TurnIsrael into a center of knowledge and industrial best
practices in the field of fuel alternatives.
2. Reduce the share of oil in Israel’s transportation sector by
60% by 2025, while supporting green growth and becoming
a show case to the world.
3. Raising the world’s awareness of alternative fuels. Building

global coalition of partners to speed up innovation.

170 CHOOSE THEANENEVE




Center of Knowledge and Best Practice

Fuel Choices Administration Under the Prime Minister’s Office

Global Partnerships with Leading Players

ve ure apita O Ve
R

rResea - e o 0
esearch [d szl Start ups Pilot Scale U
R&D P p

HE WAY WE MOVE

FR

Israel National Research Center for Electrochemical
Propulsion (INREP)

BIU, TAU, Technion, AUC

The Challenge: improved energy storage & integration into mobility
platforms

Applied research and production is focused on: Phinergy

= Hydrogen Storage Systems

= Metal Air Batteries

= Battery Management Systems
= [Lithium Batteries

= Super Capacitors
= fuel Cells

FREEDOM TO CHOOSE THEWANMEMOVE




Pilots and Demonstrations

Electric Urban Public Transportation

Full electric buses

Super-capacitor based Electric Urban Public
Transportation (EUPT)

Fuel .
=W Choices
Initiative

DAN pilot

Py

@ The Solar Fuels
Israsell Center of Research Bxcellence

Solar Fuels I-Core

focused on:

Bio mass Conversion

Photo (electro) Chemical Conversion
Sugar 2 Ethanol

Energy Rich Biomass

Renewable Fuels Production

FREEDOM TO C

Fuel

=W Choices

Initiative

Challenge: Generate clean, efficient energy from renewable
sources.

Py

. &
&
/ﬁo\

Energy-Rich Direct Photochemical and
Development Conversion
Thermo- Bio-
Chemical Chemical
Processing Processing

[ |

| Renewable Fuel Production

Education and
Public Dissemination
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ﬂ M e
INTIATIVE reesemrane

Agro - Energy Research (Vulcani Center)

Challenge: Generate clean, efficient energy from renewable
sources.

focused on:

= New varieties of energy plants
= New machinery for harvest of new crops
= Procedures for post harvest processes and production of bio-fuels

= Development of other new local technologies

FREEDOM TO CHOD®

Fuel

Choices

| n i t | d t | Ve Prime Minister's Office

Global Challenge
Local Research and Innovation

International Collaboration

(b
# Thank you

FREEDOM TO CHOD®




A U. S.-CHINA DUAL-LEADERSHIP
IN ASIA-PACIFIC

QUANSHENG ZHAO | AMERICAN UNIVERSITY| ZHAO@AMERICAN.EDU

Agut 10-11, 2013

Chinese Acﬁmy of Social Sciences

THE EMERGING DUAL LEADERSHIP STRUCTURE
IN THE ASIA-PACIFIC

« The U.S. as an existing hegemon and military/security leader
* China as a newly emerged regional economic leader
* A new type of great power relations

US OPINION OF LEADING POWERS

China Seen as Leading Economic Power; U.S. as Military Power

World's Leading ECONOMIC Power World's Leading MILITARY Power

7%

6%

Othery|
O\ DK
9%

United States

PEW RESEARCH CENTER Jan 6-3, 2011 omnibus. PEW.12/PEW.13

CHINA/US OPINION OF LEADING POWERS

Which country is the World's leading
economic power?
(% of answers in the U.S. and Ching, 5pring 2012.
Source: PEW)

mys. W China
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inthe U.S. in China

POWER TRANSITION THEORY IN
INTERNATIONAL RELATIONS

@Relationship between rising power and existing dominant
power

* How the dominant power deals with the rising power is the key to
either a peaceful transition, or a violent war dynamic.

©Key element- degree of satisfaction the rising power has with
the existing international system

Probability of conflict is greatest when the relationship can be
characterized as “the zone of contention and probable war”

RISING POWER VS. EXISTING HEGEMON

®Historical Rising Powers-
« Japan- challenged China’s dominance (Meiji period — WWII)
* Germany- challenged UK dominance
* USSR rising (after WWII)
* United States- challenged UK dominance
®Robert Kagan-
“the most successful management of a rising power in a modern
era was Britain’s appeasement of the United States in the late
nineteenth century, when the British effectively ceded the

entire Western hemisphere (except Canada) to the expansive
Americans.”




WHAT CHARACTERISTICS DESCRIBE A COUNTRY COOPERATION AND THE DUAL LEADERSHIP

IN A LEADERSHIP POSITION? STRUCTURE
International leadership—not self-appointed, nor elected Cooperation is key to successful Dual Leadership
fl « Adeliberate changing of behavior contingent on changes in the other
IFE Y party’s behavior
Rule making

* Increases rewards for each party
A leader in international organizations (e.g. World Bank, United Nations) « Not the same as harmony (where no deliberate change in behavior is

Provides public goods necessary)

Occupies a high moral position

Examples:
* Post Cold War security community among capitalist powers
* US led military/financial coalition in war on Iraq

Economic Rank Country GDP (Nominal, US$ Millions)
* No. 2 Economy in the world; passed Japan in 2010 1 Uil Seres 15,094,025
* GDP rising (1980-2011)- 10% average annual growth 2 Ehind R
compared to the U.S. average annual GDP growth of 2.6% 3 Japan 5,869,471
4 Germany 3,577,031
* World’s largest creditor- mainland China owns 22.2% of all foreign
owned U.S. Treasury Securities (Apr. 2012). 5 France 2,776,324
6 Brazil 2,492,908
7 United Kingdom 2,417,570
8 Italy 2,198,730
Sources: World Bank; 9 Russia 1,850,401
U.S Department of the Treasury 10 STEes 1,736,869

Source: International Monetary Fund

CHINA AS AN IMPORTANT

TOP 10 WORLD ECONOMIES BY GDP (2012) WORLD TRADING PARTNER

ﬂ Growing Asian Regionalism- East Asia, Southeast Asia,
i Oceania, South Asia Countries
r) i: /l :/ Reliance on China as a trading partner
- China as an economic engine for recovery-
* World GDP growth largely depends on China’s GDP growth and
investments
$8.3
B sco
> a “i'-ﬁ 524 $2.0 $2.0 3$1.9
1 58 Il = =




MAJOR PARTNERS IN INTERNATIONAL
TRADE (2011)

US TREASURY SECURITY HOLDINGS BY COUNTRY
(USD BILLIONS, 2012)

Country No.1 No.2 No.3 No.4 No.5 No.6 No.7

China EU USA Hong Kong | ASEAN Japan S. Korea India

USA Canada | China | Mexico Japan Germany UK S. Korea

EU USA China | Russia Switzerland Norway Turkey Japan

India UAE China | USA Saudi Arabia | Switzerlan | Hong Kong | Germany
Hong Kong China USA Japan Taiwan Singapore | S. Korea India
Australia China Japan | USA South Korea | Singapore | UK New Zealand
Japan China USA S. Korea Australia Taiwan Thailand Saudi Arabia
ASEAN (2010) | China EU Japan USA S. Korea India Australia

S. Korea (2009) | China Japan | USA Saudi Arabia | Hong Kong | Australia Singapore
Canada (2009) | USA China | UK Mexico Japan Germany S. Korea
Mexico (2009) | USA China | Brazil Japan Germany Chile S. Korea

Source: United States Census Bureau, National Bureau of Statistics of China, Department of Commerce,

Government of India, European Commission, Trade and Industry Department, Govermment of Hong Kong, ASEAN
Web, Department of Foreign Affairs and Trade, Australian Government, Japan External Trade Organization, etc.

1400
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China lapan Brazil

ASEAN  HongKong Canada  Taiwan  Mexico

FOREIGN RESERVES BY COUNTRY
(USD BILLIONS, 2012)

REGIONAL INFLUENCE

Dependence on China economically

* FDlinto China on the rise

* China’s Investments- important for all countries in East Asia, Southeast

Asia

, etc.

« Top trading partner to Japan, South Korea, EU, U.S., Singapore, Hong
Kong, Taiwan, Australia, and others

CHINA’S FREE TRADE AGREEMENTS

Mainland and Hong Kong Closer Economic Partnership Arrangement (CEPA) - 2003
Mainland and Macau Closer Economic Partnership Arrangement (CEPA) — 2003

Thailand-China Free Trade Agreement — 2003
Chile-China Free Trade Agreement — 2005

Pakistan Free Trade Agreement - 2007

New Zealand-China Free Trade Agreement - 2008

Singapore-China Free Trade Agreement - 2008

Peru-China Free Trade Agreement — 2009

Taiwan Economic Cooperation Framework Agreement (ECFA) - 2010
ASEAN-China Free Trade Area (ACFTA)- 2010

Costa Rica—China Free Trade Agreement - 2011

FOI INFLOW IN COUNTRIES ACROSS ASIA-PACIFIC
2011 {USD BILLIONS}

Rank

Country
USA

China
Hong Kong
Canada
Singapore
Australia

India

Sources: UNCTAD

Volume

227

124

83

41

64

36

32




FDI OUTFLOW IN COUNTRIES ACROSS ASIA-PACIFIC

2011 (USD BILLIONS)
Rank Country Volume
d USA 397
2 Japan 114
3 Hong Kong 81
4 China 65
5] Canada 50
7 S. Korea 20
8 Australia 20

Sources: UNCTAD

CHINA IN THE DEVELOPING WORLD

@®Increased Investment and Aid
Programs in Africa
@®Always Win-Win: China leading
investor in African infrastructure and
resources projects
@®Surpassed the World Bank’s Loans
total
* 2009-2010: China’s Investment in
Africa totaled $110 Billion; Exceeds
the record $100 Billion lent out by
the World Bank

U.S. STILL THE LEADING POWER IN
MILITARY/SECURITY DIMENSION

= U.S. spends more annually on defense and military
technology than any other country. ($909.3 billion in 2012 —
in constant SU.S.)

= U.S. is responsible for 44.1% of world total military
expenditures, distantly followed by the China (7.3%), France
(3.9%), UK (3.7%), and Russia (3.4%)

= U.S. is still the leading supplier of military arms worldwide.

COUNTRIWS WITH THE HIGHEST MILITARY
EXPENDITURE IN 2012

1n 2012 ary expenditure ;-
g™ 20z,

;
& ; E
ég’

WWW.SipTi.org

GLOBAL MILITARY EXPENDITURES 2000-2012

www.globalissues.org
Military Expenditure Increase
2000-2012, selected countries
300
250
200
150
100

50

USA China Russia Saudi India UK South Brazil Algeria France
Arabia Korea

mmmm Dollar Increase (billions) — e-me=Percentage Increase

Source: SIPRI Military Expenditure Database 2013, http://milexdata.sipri.org

GLOBAL MILITARY DISTRIBUTION
(IN CURRENT $U.S.)

Global Distribution of Military
Expenditure in 2012




U.S. MILITARY PARTNERS

@®U.S. also controls most international
organizations/institutions related to military and security in

the Asia-Pacific

¢ U.S. led bilateral security institutions
US-Japan Security Alliance
US-South Korea Military Alliance

* Military Partnerships between the U.S. and Asian countries (Philippines,
Australia, New Zealand, Thailand, India, Pakistan, Singapore)

U.S. MILITARY EXERCISES

® South Korea
* Ulchi Focus Lens
Computerized defense of S. Korea from N. Korea
* Operation Team Spirit
Periodically from 1976 to 1997
* 2010
Invincible Spirit
North Korean naval deterrence

Anti-submarine exercises; 11-day warn deterrent exercise; Scheduled
drills following Yeonpyeong shellings
* 2011-2012

Continued practicing of annual military exercises despite threat of
North Korean retaliation

U.S. MILITARY EXERCISES (CONT.)

® Japan
« Over 100 joint exercises annually
* 2009
Peace-09 naval exercise (China included)
* 2010
Naval exercises following Yeonpyeong shellings
Keen Sword Exercises (50t anniversary of US-Japan alliance)

CHINESE MILITARY PARTNERS

@®©China has fewer military partners than the U.S.
« Shanghai Cooperative Organization (SCO)
China and Russia as leaders of Central Asia
* North Korea Six Party Talks
U.S. and China as leaders
¢ Close Relations
Pakistan
Burma

GAP IN POLITICAL INFLUENCE

©“Smart power”
®US advantages:
* Adjusts its foreign policy to reflect a high moral stance
* Leads news media to guide public opinion
« Strengthens international credibility to maintain alliance relationships
* Constant debate over domestic/foreign policy = ability to self correct

INTERNATIONAL PUBLIC OPINION

% Responding Favorable

Source: Pew Research Center




ASIA’S REGIONAL INSTITUTIONS

®©Primarily four categories:
* (1) U.S.-led institutions- Security institutions (i.e. the US-Japan alliance,

US-South Korea alliance)
* (2) China-led institutions- Economic institutions (i.e. SCO, FTAs)

* (3) U.S.-China Co-leaders- Six Party Talks
¢ (4) U.S.-China Co-participants- APEC, ASEAN Regional Forum, East Asian

Summit

CHINA CATCHING UP

®The U.S. still dominating power-

* Dominant Military/Security Leader
« Still Surpasses China Economically- GNP, GDP, GDP per capita, etc.

@©China Closing the Gap
« Catching up to the U.S. Economically
« Developing Military and Defense Technology

CHINA'’S INCREASED EMPHASIS ON DEFENSE

®Number 2 in military expenditures  China military budget

globally s . 7.5 percent
@®China’s Military Budget over the rise for 2010
> (532.4]

past 30 years- .
Gaibio 4350 ph
* 1978-1988- up 3.5% annually 478
* 1989-1999- up 14.5% annually I I
¢ 2000-2012- up 15.9% annually

Source: Chinese governmen!.  (MOT10 AFP

Source: France24 International News,
quoted from the Chinese government,

CHINA’S MILITARY BUDGET (U.S. BILLIONS)

CHINA PUBLISHED MILITARY BUDGET

s wilions

CHINA'’S “PEACEFUL RISE”

®China claims growth with peaceful intentions
¢ West and neighbors’ suspicions intact
* Soft power a “sore spot” in China’s global influence

®Damage to China’s core interests
* Has listed Taiwan, Tibet and Xinjiang as core interests
West’s public opinion reflects misunderstanding

Sympathy for Chinese political opposition

STRENGTHS AND WEAKNESSES

® China

« Economically stronger

* Politically and militarily weaker
® United States

* Political and militarily stronger

* Economically weaker




“3 C’'S”"—POSITIVE DEVELOPMENT

@®© Necessities for peaceful dual structure

* Coordination
¢ Cooperation
* Compromise

“3 C'S"-NEGATIVE DEVELOPMENT

@® Preconditions for divided dual structure

* Competition
* Conflict
« Confrontation

Ty

CO-MANAGEMENT OF HOT SPOTS

®Hot Spots for Conflict:
* Korea Peninsula- explicit co-management
Six Party Talks
« Taiwan Strait- implicit co-management

AREAS FOR POTENTIAL CONFLICT

* Security
South China Sea: bilateral and multilateral talks
East China Sea: China-Japan (and the U.S.?)
Central Asia: SCO

MAINLARD -

* Economic
Trade Balance
RMB

Confiict in the South China Sea

CHINA & US IN ENERGY--FACTS

China overtook the United States as the top energy user in
2009.

China’s goal to be producing 6.5 billion cubic metres (bcm) a
year of its own gas by 2015 and up to 100 bcm by 2020.
China’s potential shale gas reserves in the Sichuan, Tarim and
Ordos basins outstrip those of the US.

China brought in 25% of the worldwide investments in solar,
37% of those in wind and 47% of other types of renewable
energy, from small hydropower to geothermal.

China’s increasing dependence on Middle East Oil

ENERGY COMPETITIONS

Top two energy consumers, oil investors and carbon emitting
nations.

US concerns about lagging behind China in clean technology—
possible clean technology race? No consensus in the US side.

Qil: China’s relation with “Pariahs” (Iran, Sudan,Venezuela)

US blamed China’s “Mercantilist”-- control the oil area through
state-owned companies.

Geopolitical influence: China’s investment in middle east and
Africa. Increasing power?

Disagreement over the responsibility of climate change.




ENERGY COOPERATION

* U.S.-China Strategic and
Economic Dialogue

New energy and climate
dialogue

Nuclear energy

Unconventional energy
resources such as shale gas
Ten Year Framework for
Cooperation on Energy and
Environment signed in 2008.

PEBESHERETNERRN

China — U5, EcoParmarships. Signing Carsmany

Government incentive programs

ZERO-SUM GAME?

@©‘One up and one down’?
« Offensive Realism perspective- strategic environment is a zero-sum game
« Little room for shared power, especially militaristic
 Chinaas a threat to the U.S.

@®John Mearsheimer- “The most dangerous scenario the United States
might face in the early twenty-first century is one in which China becomes
a potential hegemon in Northeast Asia. China and the United States are

destined to be adversaries as China’s power grows.”

The Tragedy of Great Power Politics (New York: W.W. Norton 2001), 401 and 4.

OR WIN-WIN?

©‘Win-win’ situation?
« China’s rise could be good for both the U.S. and for China
* Interdependency theory- as long as relations between major powers
can be managed, conflict is not inevitable
* Globalization and regional integration= greater economic
interdependence.

CURRENT COOPERATION

®China- U.S. Strategic Economic Dialogue
* Began in 2006: Twice per year, Beijing and Washington
* Economic interdependence

®Frequent Summits and State visits
* Mutual Visits: Obama and Xi Jinping (2009 & 2013)
« Biden visits China, Xi Jinping (2011 & 2012 respectively)

FUTURE DIRECTIONS

@®©Dual Leadership Structure is positive so far
@Inclusive to other powers in the region?

« Japan, Russia and the two Koreas
®The Six Party Talks might be institutionalized?

* Major contributors are the important powers in the region
®Expand Existing Institutions and Alliances

* For Example-

2+2 Talks (U.S. + Japan) could be the 2+2+2 Talks (U.S. + Japan + China)?




US Energy Transformation
Implications for China

Dr. Gal Luft
Co-director, Institute for the Analysis of Global Security

Senior Adviser United States Energy Security Council
WWW.Usesc.org
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George P. Mitchell
The father of fracking
1919-2013

The fracking factor

1.5, Crude Oil Praduction U.S, Natural Gas Production
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THE US IS ON ITS WAY TO
BECOME A GAS EXPORTER

Trillions of cubic ft. of natural gas

The eight pending U.S. LNG export projects, if
approved, could provide a total of 120 million tons of
gas/year, compared to the world LNG leader Qatar's
production capacity of 77 million tons/year.

THE US HAS BECOME A MAJOR
COAL EXPORTER

U.S. coal exports and imports

thousand short tons
30,000

2007 2009
W exports I imports

infarmation Administration




WILL THE US PULL OUT OF THE
MIDDLE EAST?

OIL IMPORTS FROM THE PERSIAN GULF 1973 -
2013 AS PERCENTAGE OF OVERALL US
CONSUMPTION




OIL SPIKES AND ECONOMIC RECESSIONS

THE ENERGY SECURITY PARADOX




BREAKEVEN PRICE FOR OPEC MEMBERS
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WHY OPEC MATTERS
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SAUDI ARABIA’S FISCAL BREAKEVEN
OIL PRICE

OIL VS NATURAL GAS PRICES
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NATURAL GAS DEMAND BY
SECTOR

Electricity
35%

~_Transportation

Residential Uiz

21%

NATURAL GAS USES IN TRANSPORTATION

Electricity
Hydrogen

Methanol
CNG




MARKET PENETRATION OF ELECTRIC
VEHICLES

Projecti
3% of sales by 2015 and 13% by
2035

7.9% of sales by 2030

1.8% of sales in 2020 and 3.8%
by 2035

2095 of sales in 2030

2.2%6-8.2% of sales by 2020

5% of sales by 2020

3.19 of sales by 2020

METHANOL PROLIFERATION IN CHINA
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METHANOL VS GASOLINE
$/MMBTU
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Car Fuel Efficiency in China
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What is the role of technologies in
the mitigation?

Energy efficiency improvementindex €02 emission improvement index

Building Transport Industry Building Transport Industry.
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4. Analysis Major Constraints Factors
2P LI H 04T Trend Analysis on EVs
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Policy roadmap: Super high efficiency air conditioner

« Efficiency Standard: COP, MEPS
* Government Planning
* Subsidy
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Global CO2 emission from energy and cement manufacture
2020 emission

1000 million tonnes CO,

International transport

Developing countries

[] Other developing countries
[ Other big developing countries
l china
Industrialised countries (Annex I)

Other Economies In Transition (EIT)
Russian Federation

Other OECD1gg0 countries

EUr2 (new member states)
Elrs
United States

1990 1994 1998 2002 2006 2010

S HRFIR B G AL R A 5
ot — KA
T BT A BRY/S51E86%, [/ k[ 5
115%
1/ 2 j:./i\\ﬂj
%kaZ—MK.ﬂ: (A R
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\7JII7\'Q EIJ e L R >
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IAMC Members

Potsdam Institute for Climate Impact Research (PIK
Programa de Planejamento Energético — PPE/COPPE/UFRJ
Purdue University
RAND
Research Institute of Innovative Technology for the Earth (RITE)
San Marcos University
anford University Energy Policy Forum
Tellus Institute
Texas A&M University
Tsinghua University

Universidad de Los And

d Ibel
University of Cambridge
University of Oldenburg
US Environmental Protection Agency
VIT
World Bank

Change In Ersbebans (10052010

2 [ 5%t SRR B A8, DL B 200548

ERI

Change in Ersissbans (29053010}

Share bn ghabl pmbuaions (3010 LT e r—

IAMC Members IAMC J%R

‘gonne National Laboratory
Australian Bureau of Agricultural and Resource Economics (ABARE
Bundeswehr University, Munich
Business Council for Sustainable Development — Argentina
CEA-LERNA, University of Social Sciences
Centre for International Climate and Energy Research (CICERO), University of Oslo
Centre International de Recherche sur I'Environnement et le Developpement (CIRED!
CRA International
DIW Berlin
Electric Power Research Institute (EPRI)
Energy Research Institute, National Development
Energy Technology Systems Analysis Programme (ETSAP)
ETH Ziirich
European Commission, Joint Research Centre, Institute for Prospective Technological
Studies (IPTS;
Hamburg University and Economic and Social Research Institute (ESRI)
Indian Institute of Management
Institut d'Economie et de Politique de I'Energie (IEPE-CNRS
Institute of Applied Energy
International Institute for Applied Systems Analysis (11ASA)
National Center for Atmospheric Research (NCAR
National Institute for Environmental Studies (NIES)

IAMs Draw from and Serve Other Climate Science Research

Climate Modeling

and Research Include:
* Carbon cycle

« Atmaspheric chemistry

* Oceans

Models and Data * Climate

(Gridded GHG and 518
Emigaiana, Land Use

1AV Modeling and

Dovelopment Paths,
| Muttiple Stressors | * Energy
* Water
* Coastal zones
Models and Data = Ecosystems
* Health

13
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IPAC 381
IPAC 371
IPAC 381
IPAC 391
REMIND 311
REMIND 321
REMING 331
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REMING 351
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REMING 381
- REMIND 381
#— REMIND 3C1
—s—"WITCH 311

EmiC02 550ppm  World

—e—WITCH 331
F10] —+—WITCH 341
——WITCH 351
—a—WITCH 361

&

RER 5 RO AR
IPAC-E

A Snapshot of Selected China Energy Options Toda)
Climate and Energy Security Impacts and Tradeoffs4i#

Positive Climate
Characteristics

avoided in 2025, The reference point is the “business as
usual mix in 2025, The horizontal axis includes
sustainabilty as well as traditional aspects of sufficiency,
reliabilty, and affordabilty. The vertical axis llustrates
lilecycle greenhouse gas intensity. Bubble placements are
based on quantiative analysis and ER! expert judgment.
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Stockholm: bicycle is coming back

POWER_BOX by Baosteel

2kW wind
10kW Solar PV
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Shale Gas Revolution and China‘s Energy Reform

Kevin Jianjun Tu %REZE

AERAEIR % A28 8 1 Global Forum on Energy Security
1 ]L 5T Beijing China
August 10-11, 2013

LNG Trade in U.S.: 2005 vs. 2013

LNG Exporting Projects

LNG Receiving Terminals

Bool duby 25, 2013

February 2005 July 2013 .

Price Implications of Shale Gas Revolution

Gas Price ($/MMBtu)

20
= Japan LNG
15 4 — German Gas Imp_ort_s
) — UKGas Index

US Henry Hub

o -
2000 2002 2004 2006 2008 2010 2012

Source: BP

Uncertainty: Production Decline

Barnett First Year and Total Production Rate Woodford

Source: The American Oil & Gas Reporter

Shale Gas Development in U.S.:
Environmental Issues

= Prevent well water contamination
= Handling flow back water

= Disclosure of fracturing chemicals
= Minimizing fugitive emissions

— e " Pad drilling

Source: Vikram Rao (2012) Shale Gas: The Promise and the Peril.

China: A Hybrid Economy at Crossroad

80 200
v 60 W China el
2 2
g 40 = US 100 o
o ‘o
20 w World ! 50

2010 2035 2010 2035
Per capita GDP GDP

Source: World Bank, IEA, own estimation




Russia

Concern of Energy Security (plpeling)
6%

8.0 | mm China-Total i
Strait of Hormuz 6.0 - U.SI.-TotaI
40%\ ~ China - Coal y
4.0 /
~ V.
‘\
GulfofAden ,___ s : 20 i
g% /- % Strait of I Asia (others) J -
. a% o
S l‘ Malacca 82% 0.0
g A P PLL LSS E DD
”~ i F S
Africa i Sunda Strait
24% Il 1% Source: US EIA, NBS, ERI, IEA, own estimation.
Amoriuy _________ /‘
8% Source: China Customs.

Environmental Constraints

Gt of CO, Emissions

Shale Gas Potential in China

= Resource is an uncertainty
= Technology is not a big concern in the long run
» Horizontal drilling
> Hydraulic fracking
» Optimization: micro-seismic monitoring
= Geological conditions lead to unique challenges
> Seismic activities
» Water availabilities
= Above ground institutional settings

Discussion

= What is energy reform?
= Long-term energy & climate strategy
= Redefining energy security

= Market-oriented instruments that are compatible
with China’s national circumstance

Thank You Very Much !
R B!

www.weibo.com/tujianjun
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Review The Economy Through
Electricity

Zhaoguang Hu
State Grid Energy Research Institute
2013.8.10

@ mw

Is the energy
structure
sustainable?

What bout
China’s
Economy?

What is
reasonable
electricity

& fxem Intelligent Laboratory for & fxem | .
smEsERE . , smEsERE ntelligent Agent Response
s Electricity Economics e——— Equilibrium
R=ACK
& pxen & mxam
!"!_EMLEIectrlcny Economics: Production EAREEAR

Functions with Electricity
* Electricity economics

e = electricity supply economics
+ electricity demand economics

l

¢ Production functions with
electricity

)52 1 7 318

The Cobb-Douglas production function
Q = AL“K”

Boiler  Turbine Generator Step-up

Step-down
S transformer

transforme;  Power
consumer

TRansmission
line

Power Plant

| Power Grid

I Power System |
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smesann Production Functions with Electricity EREREAR Firms production
tq (k) ——aq (YGWh) mq (GWh)
0 300
; o 205
production factors 3 [ 20
Necessit 22 ™t
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accu racy Electricity has the following characteristics: is 270 §
accessibilit 1) necessity - electricity is required for almost any type of - 9= 0.2815¢ - 0.0466 ;zz
roduction
i o g) representativeness - as a productive input, electricit "o w0 w0 s B0
representativeness 2 representat asap put, electriclty o own
consumption in proportion to the other production inputs.
3) accuracy - electricity consumption is a physical quantity
which can be read from meters. Electricity consumption data e - s o
is objective. o ooooe - o152
4) accessibility - a smart meter can provide us with the & [ \ [ ot
f ey electricity consumption per hour (or per 15 minutes) from 3 " o146 3
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:;n::nm Sectoral production :;n::nm E-V function for Industries in China
Ll Ll
€V, Function of Agriculture in China
4500
L 4000
* The cerpgnt production in 290; was + Electricity use E 2 50 V, = 36.42E, + 272.5
1.069 billion tons. The electricity . val dded V g o
consumption was 73.542 TWh. Y p—— o | i . E 2000
« The cement production in 2010 was * 3 Industries: primary 5 0
1.88 billion tons. Here, electricity 1o secondary and tertiary z el
consumption was 122.19 TWh. 0 20 0 60 50 100 120
e & wn
« cement production function with ; § e £,V Function of Commercial in China £,°V, Function of industry in China
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Susrs Ge E-GDP function in China i E-V function for the U.S. in 2005%
ERRIRRR ERRIRRR
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o000 | ODP = 10.989E - 74.162
2 35000 V3 =7.114E, + 388.8
Z 30000
g 25000
5 20000
AOPRE) T MeoPE) caseor® : m: E3 V3 Furction bor Commerica in USA = ! f = - °
5000 REL 2 s
o | e i s
2 0 1000 2000 3000 4000 5000 )
H s € wn @ ance
g g = wwn
g 8 H
£ i 3 e
I ara
0575 )
1065 |/ o
106 07 o0 o m o o L wam um




i E-GDP function for the U.S.
RAERgER in 2005%
GDP = 4.53E + 351.5 o e

—— AGDPE) ——MGDP(E) s

« Gene characteristics:

@ EREm
STATE

E-GDP function Japan in
2000Yen

GDP = 689.4E + 21546

AGDP(E) MGDP(E) ——AGDP(S)

2 §
& . . 2
s * Replication :
* Mutation ]
» Evolution
@ gﬁ% L @ gﬁ% L 1
World E-GDP function in 2005$ Economic stages
[TTY LT
Per Capita
B0 " Income (in " Per Capita
GDP = 2.724E + 2092 Per Capita | 008 Us Per Capita | - peigential
Development Stage chgg?fj(sm Dollars) (D e S Csr'fsc‘:rrt:c'l%" Electricity
Dollars) P Consumption
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TTTIIT . . . Energy flow in China 2011
—======Q years economic cycle in China
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BREE ) . 2005RMB BREE Energy-Electricity Demand Mtce TWh
mremmne_ Outlook of economic growth in China ERERARE
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=L Economy-energy-electricity growth Integrated Resource Strateglc Planning and
ERESHRE Power Demand-Side Management
GOP ~m-energy — —electicity 1980-2010:
2000 energy elasticity coefficient: 0.523 f . .
1500 electricity elasticity: 0.919 IRSifliSa natiealStategic pl_an
174 2010-2050: to get the greatest energy saving
1600 energy elasticity coefficient: 0.327 on both demand and supply
electricity elasticity: 0.581 sides Qua
1400 a2t 8 ward
ener — —electricit Se |
- / B Py == Integrated Resource
I = Strategic Planning
1000 Energy P Energy
o supply and Power
- Demand-Side
0 20 Management
. e ; a0
400 M
200 200
200 ol = i oy
0 1080 1990 2000 2010 2010 2020 2030 2040 2050 22
& sxen & sxen
L2 Y . IRSP for China L)L . The Model of Low-carbon-electricity
2020 2030 2012
IGeneration capacity (GW) 1935.94] 2812.77| 1144.91] Economic growth
hydro 350 520 248.90,
coal-fired 1075.94 1139 758.11
nuclear 60| 160 12.57| Government
wind 220 400.30 60.83|
gas 70 189.47| 38.27|
solar 160 364] 3.28 = —
Efficiency Power Plant 197.65| 414.44 —
lamp 37.65| 20 ‘ ‘
motor 30 120|
transformer 30 120 ——— —
frequency 20| 80| \ IRSP Smart Grid
appliance 20 51.44]
interrupt 60| 22.99 Energy-saving and
(TWh) saving 388.3 525.6 emission reduction
( Mtec) coal saving 1280.79| 1733.68 24
CO2(Mt)Co2 saving 3163.63 4283.5
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Smart grids offer the
prospect of delivering
electricity in alow carbon
future more efficiently and
more reliably, intelligently

participants in the system.

integrating the actions of all

Smart Grid

& x3n . _
N EV recharge with Smart Grid

i

Electric Vehicle Technology

Smart Grid will improve the development of electric vehicles, and reduce our

dependence on importing oll.

e China’ soil dependency has
more than 56%.With the rise of
car ownership, fuel
consumption willincrease.
eSmart Grid is able to effectively
meet the power requirements of
electric vehicles. In

2020, quantity of China’ s
elecfric vehicles will 5

million, andreduce 7.1 million
tons of gasoline consumption.

Wellinghoff, Chairman FERC:
500BUDS investment on Smart
Grid

Oettinger, Member of
European Commission:

260BEuro
& pxem & pxem
mRERERR IRSP for Policy Study EREmERE

IRSP is a tool of
policy study for the
government to
promote EPP through:

1.EPP funding
2.Tariff studies
3. Resource tax
4. Carbon tax

29

Incentive
policy

Smart Grid Pilot projects

1. demonstration projects 29 cities in China smart
residential district for leading consumer to save
energy and peak load

2. electric vehicle charging station

integrating distributed generation

4. 2010 Shanghai Expo demonstration

@

30




! 5&%&"& Smart Grid : UHV transmission lines
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The Change of Economic Structure

* Electricity growth 5.5% in 2012,
+ primary industry growth 0%, 003
+ secondary 3.9%,

Share Changes of three industries 2012

002 1a1
« tertiary 11.5%.
« The share of Value added in GDP 0o
changed: 001
+ primary industry decreased 0.57%,
+ secondary decreased 1.35%, oo 1350
« tertiary increased1.91%. 0.00 - -
« By production function with electricity ooy i nem
Gl St + V,=36.42E, + 2725 o516
* V,=6.09E, - 21.81 oo
« V,=39.48E,-186.1 0o
« (2010 RMB)
)
! !
g ERER g ERER P
.@ STATE G Is Investment useful to promote ST G Excess Capacity in Industry

mmmmm economy?
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2 ST G Chemical and non-metallic 2 ST G
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»
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— iR Electricity growth
————— o Commercial GROWTH I e
——LHtEIEEL  ——2 B
» Growth in nfgs't‘hes
=4 2013.6 June growth
(£%) (£%)
i Total electricity demand 6.30 5.14
‘5 A, three industries 5.94] 5.32
B Primary -7.11 -0.77
< Secondary 5.73 4.88
Tertiary 10.53 9.26
¢ ‘.w 5 6 o AL RIS A e e A B 0 O A PCIIRY B resTHERR 2 3.89
A N A A M M Sl ol city 10.79 3.52
farmer 7.50 437
o o
i ERam .. il BEwam ..
& BRel Electricity growth i Electricity growth
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2013.6 growth
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il BERE . .
& gxan Scenario Analysis of Employment

BRERERE
Total
E2 E3 Increased |increase
growth | growth |Increased | L3 Million | labor
Scena | % % L2 Million million
1 3 9.6 3.36 10.92| 14.28
2 3.2 9.4 3.59 10.69| 14.28
3 3.4 9.2 3.81 104.67| 14.28
4 3.6 9 4.04 10.24| 14.28
5 3.8 8.8 4.26 10.02| 14.29
6 4 8.6 4.48 9.80) 14.28

E2 growth 4.88%, ES3 growth

9.26%. Increase labors 7.6084
million first 6 months 2013, Itis
achievable to 14.28 million jobs

increased in 2013

The labor position per
kWh in tertiary is 8.39
times higher than
secondary. The

marginal is 6.54 times.

Average value added
per kWh in tertiary is
6.42 times higher than
secondary, and
marginal is 6.48 times.

il BERER
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Thank you!

Dr. Zhaoguang HU

Vice President and Chief Energy Specialist

State Grid Energy Research Institute, State Grid Cor. China
Beijing 100761, China

Tel: 86-10-6341-6619

email: zghu@public3.bta.net.cn
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The Age of Gas

Harnessing China’s Shale Gas

Global Forum on Energy Security

2013 !
August 10-11, 2013 Beijing »

Peter Evans
Director

Global Strategy & Analytics
General Electric

emmﬁ

Global natural gas growth outlook

4,800 .
Growth in Demand, 2012-2025
Buildings
OECD Asia
. Pacific- 4%
3,530 Eurasia- .
’ 9 China- 21%
Industrial AR, 8%
Latin
America-,
9%
Total Middle
global Europe- East- 18%
demand 10%
(BCM)
Power Generation North ;
America - Otlﬂwer Asia-
10% 15%

Source: GE Global Strategy & Analytics, 2013
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Harnessing China’s Shale Gas

Value of developing domestic gas resources

National competitiveness

< Building interconnected systems to leverage domestic resources

« Significant opportunities exist for gas to harness new network
synergies to support new levels of national competitiveness

Environmental sustainability

« Harnessing network synergies can lower environmental
externalities

Increasing share of gas and renewable generation and will
decrease the overall water intensity of the power sector

« Fugitive emissions

Resilience -
« Disruptions and costs to energy infrastructure are on the rise "5 ="
< Investment in resilient-sustainable infrastructure

General Electric © 2013 - Al Rights Reserved

Building energy system resilience

How to minimize disruption + quickly restore basic functions
g » -
%fﬂ,zt%j Networks
.q.g( Esg Fleets
= Facilities
8.

m‘, Machines

Diversification

Intelligence

Couple / decouple

Pooling/ coordination

Redundancy

V ©0 000

R

China’S current heat wave

Record breaking temperatures this summer

2 SEABREEHE (_f \;\ | Heat alerts issued for
e i i i i

N prrigay el —f:j nine provinces including

- e Anhui, Jiangsu, Hunan,

Hubei, Shanghai and
Chongging.

Shanghai experienced
the hottest July in 140
years.

Drought conditions are
growing in parts of
Guizhou, Chongqing, Hu
nan, Jiangxi and
Zhejiang provinces.

A

Source: China Meteorological Administration, August 9, 2013

China’s generation units with water stress*
Medium to extremely-high stress

Today:

of Global
Water-Reliant Power
Production
Resides in Areas of
Significant Water Stress

) | More than 2,600 units are in areas of medium to extremely-high water
stonct work stress

) moginctor .
Genera Bt ©2013- A1 rights reserved APONTE 2013

imagination at work
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China’s power-water footprint
Water withdrawals, Billion gallons per day (BGD)

BGD
141 “Based on NY Ciy requiing a water supply of LS BGD i
2005

BGD

con S 00 94 167

mega cities megacities
ina’s power water needs in next 15 years +mega

Source: GE, 2012 Scenarios, January 2012 and NY Dept. of Environmental Conservation

@. — E
: —

General Electric © 2013 - Al Rights Reserved

Natural gas lower water requirements

Plant-type 0 4 8 12 16 20 2 2 2 Gal/kWh
Nuclear ]

Coal I

Steam twrbine: Non-coa! |

Coal |

Combined Cycle ]
Steam turbine: Non-coa! [N
Combined Cycle 1

Geothermal Steam

Nuclear | Cooling
Nuclear chnology
Once through

Concentrating Solar
[l cCooling pond

Cooling tower

W vone

Coal
Iecc
Combined

cle
S¥E4R turbine: Non-
coal Soure: NETL 2000

8
z
General Electric © 2013 - All Rights Reserved 12nerzots

rUS Natural Disasters -

Hurricane Sandy
October 2012

Key East Coast oii
refining capacity \ Customers lost In total estimated
shutdown power ) damages

« 0.6 million barrels per.day -, Millions lost power across 21
production loss through states.

refinery-shut downs or reduced + New Jersey was the most aged.
ung % - ¥ badly impacted with 10% of “According to IHS Global Insigmk

e customers without power — ndy could cause about $20
refinery while other states saw less. hillion in property damages and §
_due to hurricang. = than 3% of their customers hetweer $10 hiffion and $30 hiffion
. ;u_;ffev electricity,Gutages. . in lost business.

Source: U.5 partment of Energy;
ElA y

Gas technology +
gas network

2 x GE LM 6000s
74 MW plant
7,000 tons water

v' Environmental friendly gas turbine or gas engine
technology during normal operations (70-80% efficient)

v' Ability to decouple (“island”) from the grid during
disruptions and to continue providing heat & power

| Hurricane Sandy showed that CHP can keep critical facilities

@ operating

GerfPaPEALEIFRIS 507913 A1 GiaaRBSsREd

When power fails

Central grid and backup power downed by Sandy storm surge

Lower Manhattan goes dark

Langone Medical Center
- - near East River evacuated
Sk 215 patients, some down
15 flights of stairs to
ambulances below

Knight Capital forced to shut
down trading of equities after
backup power failed at its
headquarters

‘Source: twan Baan, New York Magatine, November 5, 2012.

)

F-3 Connecticut’s resilience initiative

$18 million ‘micro-grid pilot program’ powered by DG gas turbines|

"Microgrids play a major role in our efforts to modernize and harden our infrastructure to withstand
severe weather. These projects will help protect residents and vital public services even when the
power goes out, and in doing so allow us to provide critical services during times of emergency.” -
Governor Malloy

Bridgeport:

+3-600 KW natural gas and a large fuel cell

US Naval Submarine Base in Groton

+ 5MW cogeneration turbine with 1.5 MW diesel power.

+ Connecticut Department of Energy and
Environmental Protection (DEEP)
awarded $18 million in funding to 9 Hartford:
projects in Bridgeport, Fairfield, Groton, 250kW diesel generator, 150 kW diesel generator,
Hartford, Middletown, Storrs, Windham, and 600 kW natural gas turbine.
and Woodbridge. Fairfield.

+ 50 kW natural gas reciprocating engine, 250 kW
Governor backed another $30m in natural gas reciprocating engine, and 47 kW solar
funding for distributed generation PV.

Middletown
+ Buildings earmarked to receive back-up «  2.4MW and 676kW natural gas CHP reciprocating
power are used by government services engine.
Storrs:
and emergency response teams 400 kW fuel cell and 6.6 KW PV of solar generation.
Windham

Source: Gas to Power Joumal 2013,

130 kW natural gas, 250 kW solar, 200 kWh battery
and two kW diesel turbines.

the US ceniral governments State Department of
Economic and Community Development. Project valued at 3 million)

Woodbridae:
{ oton ctwork LMW natural gas turbine and a 400kW fuel cell m
f GE Title or job number
Taiaiz013

imagination at work
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Call to Action US hospital vulnerability

Pres. Obama Climate Action Plan Hurricane risks and their impact on hospitals

. . o W Heipash O Hogrr et T imett
« Distributed power for resilient O st Coere
; * v
infrastructure . be = 1 450 Number of hospitals
* $8B in loan guarantees announced - ! exposed to hurricanes

from 2002-2011*

$9 2 Revenue losses for a
- typical 800 bed
hospital (in millions of

dollars per day)*

780 Percentage of power
% outages associated

for “innovative” energy efficiency

Ease of spending federal funding on
increasing community resiliency

« Ensure hospitals can withstand
Georgetown University, June 25, 2013 ] climate impacts ]

“We've got to build smarter, more

resilient infrastructure that can . . ~5,000 hospitals with hurricanes that
protect our homes and Resilience in the Health Sector in the US...only typically last >24
businesses, and withstand more 202 with CHP hours

Source: GE anayis and AHA, Munch RE

powerful storms.”

“Hospials with 100 miles of a hurricane track
“Based on FEMA study of Huricane lke

* building on lessons from pilot
projects underway in 16 states

| Distributed power can support resilient-sustainable infrastructure

General Electric © 2013 - Al Rights Reserved

. , .
China’s typhoon exposure China gas outlook to 2025
Typhoon tracks since 1980, 50 knots or higher Multiple supply options ... but new pipelines remain critical for
- ; growth _

China’s coastal provinces China gas supply by source China natural gas pipelines

are regularly subjected to

Typhoons.

yp 50

Ash dams at thermal power 450 T il Ny

plants have been known to 40 Bipeline gas and

break causing damage to 350 | | LNG remains the

i i 300 - source of new gas
farmland, villages and rivers.

250 . | supply over the
Nextwo years

At present more than 800 200
unit power plants 150 T .
representing 116 GW 100 — Catgon Shanghel
exposed to Category 3 and 50 - omesrsns | im0 g A
higher Typhoons. o “ " toChina
00 05 10 15 20 g5 SwemeEeme
@ ; "
Energy network integration Strategies for security and resilience

Expanding and connecting related infrastructure networks Proactive vs. reactive approaches

Gas infrastructure Flexible gas technology

p= Reactive Response i
_&a .l'-t.,_; qt!.l [ ] % p Proactive Investment
i il —
Electrical infrastructure + W Upfront investment: Upfront investment:
\ * None or business as + Natural gas grid invest.
+ usual + Intelligence/automation
] Cost - Distributed power (e.g.
Intermittent renewables osts CHP)

* More damage

* Longer power outages
« Slower recovery

« Limited efficiency gains

Benefits

* Reduced damage
« Faster recovery

« Efficiency gains

Solar

Source: GE Global Strategy & Analytics, 2013

‘ Joining capabilities for a more resilient-sustainable future

General Electric © 2013 - Al Rights Reserved General Electric © 2013 - Al Rights Reserved

3/
GE /

imagination at work




The Age of Gas

Harnessing China’s Shale Gas

Global Forum on Energy Security

2013 |
August 10-11, 2013 Beijing .

Peter Evans
Director

Global Strategy & Analytics
General Electric

) imagination at work

4/
GE /



*q 5%
FTEHRSBHZEREEFSRAANEFRFLA

2013%F 6 A

BResER. 82kR

REIRH S OIAREN RS, TwRSIHFE, TrELL
P 5 PR SR PR 71 BE R VK %

- . 20034FEXMARRERBHZEHAR
— T
e P EBMAN
: amy POP AFFECTED
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NY
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Solar Module
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Smart-grid power system
Source: Smart Grid 2030 Associstes, SG2030™ Sman Grid Portfolics

SMART GRID
i o o o 3

ROREIFE N RRETRE A, EHLH

Cradle-to-cradle

Cradle-to-grave _;'i‘-é_
----- ‘Proguction: Una” Y
T e | e 2
land t8
Cradletocradle (€26) -

7 | Prodsctian: [T
P aysem Wi producion

—=amm. A Takeback & recycling

Module design: leng life time
+ easy disassembly

P T T

B AR TERANER

o B R ANERRS, BRI, MEREE A
HIAT A FIAT S TR S B AT G

o B ME IR LSRR T M, s
FERVESI HAHIE R, A e Se 1 Re g H
Pro B, HEEHAN SRS, PLSEI
fie. MAERERABON A, X A X (smart
community) .

A smart community is a town in which workers and business
carry eut sustainable earth-friendly acticn autenemecusly, thereby improving the
local infrastructure and social system.

Resource: NEDO, Smart Community: A New Frontier for Future Sustainable Growth, 2012
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Xin Yan, Senior Program Associate, Energy Foundation

Balance Energy Security and Pollution
Challenges In China’s Transportation System

Growing Energy demand V.S. Energy Scarcity

Energy Consumption Trend in China
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Transportation contributes to 14% energy

consumption and 60% oil consumption in China
Energy C ion Share by Si

Transportation Energy Consumption Share
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Highest PM2.5 and O, concentration in the world
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Large number of premature mortality attributed to air
pollution

Leadfing Risk Factors for Death in East Asia in 2010

Soarce: Global Burden of Disease, Lim, ot 1 2002
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Vehicle — A significant source for PM2.5, NOx and
VOC in Urban Area
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China’s efforts — Fuel Economy Program
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China’s efforts — NEV Program
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By 2012
27432 NEVs on road
12156 HEV buses
*3703 HEV cars
#2526 EV buses
*6853 EV car

#2194 other NEVs .
Source:

1 Gong Huiming, Energy Foundation
2 Society of Automotive Engineers of China
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China’s efforts — Programs to promote alternative fuels

NGV growth in China

Annual growth rate:
Global 23%
+Asia-Pacific 38%
+China 46%
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Energy saving potential by different technology options

Projected annual TTW oil consumption in China under the six policy scenarios
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China’s efforts — 1999-2010, very strong control
program on vehicles & fuels (1)

Vehicle Emissi Enf
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China’s efforts — 1999-2010, very strong control
program on vehicles & fuels (2)

Gasoline Sulfur Limits (parts per million)
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By the end of the 11t-five year plan:

> Vehicle population increased by 250% ;
»>Vehicle emissions increased only by 1.6%-11.9%
Source:

11CCT
2 State Council Circular

i




Challenges-increasing vehicle stock

Vehicle stock projection
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Fast increase of vehicle population: will reach 210-240 million units
in 2020, and 410-530 million units in 2030!

Source: Wu Y., et al.
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Challenges - Very Rapid Growth is Forecast for both
passenger and freight traffic

Passenger Traffic By Region
(Normalized to 2000)

Freight Traffic By Region
(Normalized to 2000)
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Challenges-High sulfur diesel fuel

Twice delayed the truck standards because the fuel quality
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Challenges- Life cycle assessment of alternative fuel

vehicles

Fuel-cycle NOx emissi of EVs to Fuel-cycle SO, emissi of EVs p to
those of gasoline ICEVs and HEVs in China those of gasoline ICEVs and HEVs in China
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Challenges — non-road vehicle missions

Shipping has become the biggest source of SOx, NOx, and
PM10 in Hong Kong...

Particulate Matter

Sulphur Diexide
X (PM10)

(S0x) (WD)
@ Public Electricity Generation @ Road Transport

= Navigation m Civic Aviation
DOther Fuel Combuston Non-combustion

Nitrogen Oxides
NOX
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Source: Environmental Protection Department, HKSAR Government
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Rondl transportation is and will remain a dominant somee for
energy constmption nnd pollutants emissions in transportation
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Table Summary on internal competition of wind market and PV solar market and the relationship
between them across countries

Wind market scale PV market scale Relationship between wind and PV
Country dependence depend solar technology
“YesorNo? VesorNo?  Mutualsm  Predator-prey
UsA Yes No o *
Germany Yes Yes o b4
Italy Yes No * J
Spain Yes Yes v *
Uk Yes No * o
France Yes Yes x o
lapan es No o ®
China Yes Yes < ®
" scale: inates in the phrase ‘density n Ecology, and densy
oogur h rates are regulated by the density of a population.
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Logistic technical substitution process

{NUC, HYDRO, BIO, WIND, SOLAR, TIDE and GEO in figure 1 means nuclear, hydropower, biomass, wind, PV solar,
tide and geothermal energy technologies, respectively. Potential climate feedback damage that is depicted by
2 dotted line in figure 1 is not considered in this model)
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