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— ~ Some Applications on Energy Security ( Asian
Premium of Crude Oil) by Power Market Theorem
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(—)The evidence of Asian Premium and

Characteristics of energy security
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Asia Premium in Abrabian Light
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One reason according to Dr. Yoshiki Ogawa :

® Middle east oil marker price and adjustment factor

(Formula price of crude oil) = (Price of marker crude

representing the consuming area)
(Oil-producing country’ s adjustment factor)
RERRERER, 1)

% e 4 ER R A

HEE > FRE

B & CERAT TH)

EHUARAERZEDMAEZ £ B

® k8™ (Dependency)

-5

+




N

® ,Hi#t(Diversification)

L% #E. BARRZARBIR S E IR AR KB
S PR 2
o Ff¥
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0 RERRAWMZERE - HEE BBEE BERE

® { = Convolution (P1, P2, P3, ---,Ql, Q2, Q3,-, )

P1 : Probability of energy shortage of energy sourcel.

Q1 - The Quantity of Energy Sourcel

® I0LP = f (stock (crude) )
® P-crude : SMP + VOLL * LOLP(convolution curve,

reserve capacity)

® P-crude : the spot price of crude

m VOLL : the shortage cost of crude oil
® LOLP : lost of crude oil probability
m SMP : marginal variable cost of crude oil

® Stock is the key point of security



® Reserve percentage of crude = stock (crude) /
(yearly Primary Energy Consumption (crude) -
yearly indigenous production of crude oil and

petroleum products)
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(=)Convolution method for probability of Oil supply

interruption and Oil Quantity (Diversification)

® [OLP = Convolution (P1, P2, P3, ---,Q1, Q2, Q3,---, )

— LOLP : Probability of energy shortage
- P1 : Probability of energy shortage of

energy sourcel.

- Q1 : The Quantity of Energy Sourcel

BT T ———

Kiwed S 0n ‘ 0%

Anba Com 06 054

Inq m u ‘, 0%

Total quuntty Lom i
Sopply inerruption comtry ~~~ Saply Probabity Atcummisted probabiity of
| interruplicn Sepply interruption

' T 0564034%03-081216 ]

Kiwad ] 0.0415.3440.9-0.08384 018734

Anba 1 09640.0603-0.0514 0.1560

Kuwat, Arbia 1% 0.440.06'03-0.0115 010216

Ing ] 03640.4%0.1-0.0004 0.10000

Kiwa, Irq % 449.9440.1-0.0037% 00576

Anba, g 1] 0.96+0.06*0.1-0.0057 0.00600

Kuwad, Arabia, Iraq L] 0.:440.060.1=0.0004 0.00024
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Accumulated Probabulity of supply interruption
3

/
l
/
/
-

1.00

0.80

0.60

040

0.2

0.00

¥ ¥ 1] T

100.000 80.000 60.000 40.000 20.000 0.000

reserve percentage

Loss of Crude Oil Probability Curve in APERC

—USA —Awa Phalpprnes —Chim = Indorcsia
o KOrRL —Malapsux = Singapece - Clunese, Taipes Qe
Cxaty Antalia Thaslxad

Reserve Margins

-14-




Loss of Crude Ol Probability Curve in Taipei
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(m )Shortage Cost of Crude 0il
® The key point of governor equation
M Proportion with GDP
B To investigate and estimate the shortage cost of
crude o1l

m Inverse calculation

(£ )Crude 0il Security Status

1.5 Crude oil Security Status

& Australia
= Brunei
Canada

The trend of Energy Security
Increasing Risk

350 -

-~ Chile
x China 300 s '
e Hong Kong
+ Indonesia 250
- Japan —85 200 .
- Korea 5

Malaysia a’ 150

Mexico * =

New Zealand 100 4 - x
< Papua New - -
« Peru 501
» Philippines o

Russia [4 0.2 04 06 0.8 1

- Singapore
— Chinese Taipei

LOLP(%)

22

® [ong term energy security (for the whole world)
B [nvestment of energy development (IV)

B Energy demand = f (GDP)
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B Energy Supply = f (IV)

B Energy reserve capacity

B (60 days ~ 90 days), dependence, diversification
® Short term energy security(for single economy)

B Energy reserve capacity and Stock of energy

® LOLP

B Shortage Cost

B Energy reserve capacity
® Emergency response

B (Collaboration

W (Operation of emergency stockpile

(#5)Incentive Schema for Joint 0il Stock

® The Balance Mechanism
B Standby stock(15%)
B Operation stock(10%)
B Balance stock(none limited)
B Public Selling Chour price)
B Bilateral Contract Buying

® Incentive Schema
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B Profit = Public selling - Bilateral contract

buying - operation cost

(4 )East Asia needs to increase oil market power

against Asian Premium of Crude

® FEstablish joint oil stock for East Asia.

&0
JU

40

30

10

-0 -100 0 100™~290 300 400 500 600 700 800 900 1&)0

incentive ratio of profit(%)
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B  decreasing cost

B Increasing efficiency

B Government and oil company share the

responsibility of oil stock

® Enhance Supply Chain Management (SCM) and Customer

relationship Management (CRM) between East Asia and

Middle East.

W Decreasing every single supplier shortage

probability

M Deregulating oil market

® Develop and manage crude oil related knowledge (KM)
in order to collaborate with other economies for
emergency matter.

® [Establish an East Asia organization in order to
create dialogue with OPEC.

® Try to develop an ARIMA and Multivariable Model for
forecasting the price of crude oil spot market in

order to assess the effect of crude oil strategy and

-19-



policies.
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— ~ Market for Power Interconnections in the APEC

(—)The evidence of power interconnection benefits

in APEC and the reasons

® (Offering an effective means of increasing supply
security to economies that rely heavily on imported
energy

® Diversifying energy imports through interconnected
power grids

® Sharing or mitigating the peak load through the
installation of power interconnections.

® Increasing concerns regarding environmental

protection

(=)Overview of deregulated power markets

® The trend of liberalization thought
® Features of deregulated power market

B Review power security by power market Real time

market Bilateral market

B Real time price curve how to apply on demand side
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load management:
B Competition environment :
€ Allow power brokers, aggregators,
distributions and large users participate
into market
€ Lower the market gate
€ Provide variable markets for participants
€ Customers have option right to choice
suppliers
@ Transmission line fairly open to all
participants to access
B Economics & efficiency :
€ Economic scale
€ Sharing reserve margin
€ Better power quality and lower costs
@ Higher supply security and reliability
€ Optimizing the investment in power supply
® Power Market

B Cal-PX : (California Power Exchanger)

-2



NETA : (New Electricity Trading Arrangement)
NEMMC : ( National Electricity Market Management
Company of Australia)

PIM : ( Pennsylvania, New Jersey, Maryland)
ERCOT : (Electric Reliability Council of Texas)
Regional Transmission Organization(RTO)

€ The structure of power market

€ Multiple Power market operated ISO and PX
€ Customer choice option

¢ Central Dispatch

(=)The planning principle of interconnection power
market in APEC

® [Execute government energy and environment policy

Promote power security

Higher economic performance

More competition environment

The idea of Interconnection Power Market

Benefits of Interconnection Power Market
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(79)An preliminary study for interconnection power

market

® The structure of Interconnection Power Market

AR o

!

B0 e ﬁ%ﬁ_}gﬁ)«—
| System collaboration Organization

ISO

Power Interconnection Market Structure

® Power Exchange
B  Operate Bilateral contract market
B Settlements
B Contract pricing study and information service
B Establish standard transmission, reliability,
tariff, operating Agreement
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® System collaboration organization

Power-flow simulation & congestion releasing
suggestion and arrangement

Operate O0ASIS

Transmission planning and information(include
transmission tariff) service

Long-term & Short-term reliability study and
information service

Zonal price study and information service
Self dispatch

Promote economic performance

Fair and competitive environment study and
information service

Promote Collaboration

® How to promote the power security by power market

Long term provide : business motive

€ demand forecast
€ supply side investment

€ reserve capacity

-5



Short term : power security

¥ loss of shortage probability
€ shortage cost of electricity

€ reserve percentage rate

Emergency situation : Collaboration

® What kind of incentive schema can be applied on

interconnect power market

(& )Market practices in APEC

® Northeast Asia Interconnection Market practice

® ASEAN + China Interconnection Market practice

® South America Interconnection Market practice

basic information:

Present situation of power interconnection
(Countries: 4 (a,b,c,d))

Overview of GDP and power demand (GDP
10008US; Population Served 3.1 Million)
Overview power supply (Generating Units 54;
Capacity 9,072 MW; Peak Load 8,269 MW; Annual
Energy 42,554 GWH)

Overview power transmission line (5,000 km;
31,000 m*2)

Overview energy and environment policy

=26 -



B  The outlook of Interconnection Power Market

® FEast Asia and Middle East should be interdependence

® Supply chain management and customer relationship
management should be developed between demand and
supply side

® System collaboration Organize can enhance

collaboration among interconnection countries
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(=)National five-year plans review
(=)Population & Domestic Consumption Market

(w9 )General situation of energy resources, demand and supply

& resource availability and distribution

® Primary energy consumption and production and their
mix

® Energy import and export

(& )Projected social and economic development

targets

(< )Key national policies for social and economic

development

® Reform and opening up already have helped China
overcome a series of historic challenges taking
place in China’s economic and social life.

® The inflation had been effectively managed in.1985
by soft landing.

® In 1998 the impacts brought by the Asian Financial
Crisis and international economic depression have
been overcome.

® The tendency of deflation has been contained.
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From 1980 to 2000, the annual growth rate of Gross
Domestic Product averages was 9.3% higher than the
world economic growth rate 2. 5% of the same period.
The national economy maintains a good momentum of
growth this year.

The economic system, which has public ownership at
its dominant position and allows for diverse forms
of ownership, has been basically formed.

Foreign trade reached a new stage.
Non-state-owned economy including private economy
accounted for over one third at present.

Reform of state-owned enterprises has been
accelerated,

which improves the quality and efficiency of the
state-owned economy.

Regional blockade and monopoly have been abolished.
Productions of main industrial and agricultural
products, such as grain, meat, steel, coal, cement,

digital program-controlled switchboard, ranked
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number one in the world.

® Foreign exchange reserve has amounted to 246.5
billion US dollars in 1989, ranking the second in the
world.

® China’ s import and export volume of 2001 ranking in
the world has been raised to 6th.

® C(China has been the largest foreign capital receiving

developing country for 9 consecutive years

g ~ APERC Overview Format

® [NTRODUCTION
® ENERGY DEMAND AND SUPPLY
B ENERGY SUPPLY
B ENERGY DEMAND
® POLICY OVERVIEW
B energy security
structural Optimisation

Improving energy efficiency

Environmental Protection
B Western Region Development
® NOTABLE ENERGY DEVELOPMENTS

B West to East Natural Gas Pipeline project
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B VWest to East Electricity project

B Restructuring the Electric Power Industry
B Sale of Shares in state owned oil companies
B white paper ON New and Renewable Energy

® references
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2)

3)

4)

To deal with the possibility of sea-lane energy supply disruption, APERC is
taking a leading role in holding a workshop, “APERC Simulation Exercise of
Sea-Lane Disruption” on 18 — 19 Aprl 2002 in Tokyo. The result and
recommendations will be submitted to the EWG meeting in May 2002;

A network will be established among APEC members to materalise real-time
international information sharing in an oil supply emergency situation. APERC
is preparing to make an initial proposal on this at the Energy Security Initiative
Workshop in March 2002, in Chinese Taipei;

APERC will be contributing to the discussion on oil stock holding options and
suzge oil production options at the above workshop in Chinese Taipei;

APEC will evaluate the oil data initiative ongoing in cooperation with several
international organizations (IEA, OPEC, etc). APERC, together with the
Energy Data and Modelling Center (EDMC-IEE]), will coordinate among
APEC economies and interact with other international organisations.

Regulatory Reform in the Natural Gas Sector;

In April 2000, APERC completed and published Electricity Sector Derggulation in the
APERC Region. This report was well received by the energy community of
APEC member economies, in particular by the APEC Energy Regulators’
Forum. The deregulation and testructuring of the power sector is an ongoing
process and it has been suggested that APERC update this study in the near
future.  Before this study is updated, APERC believes it equally important to
focus on another important energy resource - natural gas.

Investment Issues in Energy Infrastructure in the APEC Region;
Investment availability and constraints are key issues that determine whether
energy demand and supply of the future can be met in a sustainable manner. It
will be critical to make energy sector a very attractive area of investment among
competing investment opportunities. This project would explore to some
depths these issues.

Energy Efficiency and Technologies Survey.

As a continuation of APERC’s energy efficiency programme, this time, the new
study will be focused on survey and evaluation of existing energy efficient
technologies available for commetcial implementation in APEC region. Since the
farst oil crisis in 1973 various energy efficiency technologies were developed and
introduced resulting in a significant end-use energy savings. The benefits of the
development and dissemination of energy conservation technologies in the past

9 A 13 BEFENIMIIFEE - RE 2002 £ 4/ TIFETENT - SREASFREED 2
HEEETE -
1) Energy Security Initiative;
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25 years have been verified in numerous cases in a varety of industrdes.

B|  AAHZIANARE bF-SSFROER REEIAROMNG 5 ATHR
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% 1) Energy Security Initiative;

2) Regulatory Reform in the Natural Gas Sector;
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3. ¥ ESTFER APEC ENERGY OVERVIEW 2002 54 » GiEhE - HH R SMSHE
* #J OVERVIEW - A4S0
= e Introduction
fg e Energy demand and supply
A e  Policy overview
=
B e Notable energy developments
B4, FIHR AR AT B B AHE
| L Executive Summary
;E I The Growing Importance of Natural Gas in the APEC Region

A. Resource and price of natural gas in the world
B. Natural Gas Access and Utilization
C. Supply and Demand
D. Supply Mix
II.  Review of the Natural Gas Industry in the APEC Region
A. Industry Structure: Thumbnail Sketches of Each Economy
Industry Ownership: Thumbnail Sketches of Each Economy
Gas Pricing (note: 1 and 2 could move be detailed in case
studies)
. Operational Models
. Forces for changes
IV.  The feasibility study of deregulated natural operation model
A. The principle of planning for natural market
B. The structure of operation model
V. Benefits of deregulated natural gas operation model: Hypothesize
greatest price reductions where unbundling and third-party access are
most extensive
A. Degree of freedom of operation model
B. Independent operation for market
C. Lower access gate for market
D. Simple and competitive for market
E. Fully customer choice for market
F. Reasonable, stable, apparent gas price
VI.  Conclusion and suggestion:
VIL.  Appendix: (Questionnaire, Interviews)

MY oW
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#FETE TR 2002 APEC ENERGY SECURITY INITIATIVE HRHEt » A
E  EWHE |collaboration for APEC B TIERIZBAIT:
B RRHE Chapter 6 A study and practice on more effective collaboration with IT
15 technology for APEC members
®  Go toward economy prospect
®  Operated by professional task groups which are virtual organizations
e  Community operating with meeting discussion function
e Operated by Assessable, sharing knowledge structure and working
flow control under community for collaboration
- Suggestion and acquirement
- Approval and assessment
- Classification and structure
- Publication and advertisement
- Application and feed-back
- Knowledge quality control working flow function
®  Centralize knowledge catalog management
®  Multiple matrix knowledge classification function
®  Creative stimulate discussion function
e  Customer odented
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Oil Data Initiative
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Importer Perspective
Supplier Perspective
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Documentation Mgmt
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ASIAN PREMIUM
There is substantial evidence to show that Asian economies pay more for oil, for example, from
the Middle East, than European and North American importers. The same is true for gas but, for
the moment, we shall simplify by regarding gas (prices) as following (linked to) oil (prices).

QO As a first step we will review this material to both understand the subject better and
maybe use it as a stepping stone for our research.

Q One of our 2 priori hypotheses is that the Asian premium is also one of “monopsonist”
power. We shall initially look at it from this perspective.

0 An analysis of “revenue dependency” will be conducted on relevant exporters.

SUPPLY SIDE
Following on from the concept of revenue dependency, we assert that (many) exporting
economies are self-interested in maximizing long-term revenues and market share.

0O We will investigate, by way of case studies, the role that certain suppliers, may play in
APEC energy (oil and gas) security (of supply).

Q@ We will look at the future role of Russia, both short term but more importantly in the
longer term. This involves not only a resource/reserves assessment but also the
infrastructure and investment requirements to bring the resources to market.

O  An analysis of Central Asia will be conducted along similar lines.

O A briefer analysis will be made on other emerging suppliers. This is for the reason that
new supplies could release existing supplies to other regions, eg. Asian impotters could,
for pure economic reasons, become even more dependent on the Middle East, as a
natural supplier.

We can try to link a solution to the Asian Premium with supply diversification by illustrating how
importers might diversify their sources.
BMEE Asian Premium 7Z7EE. A, 5 T & E (B 15, [EET HR S HIFETERERA Asian Premium FITE7E RERE

OPEC YR E AN G E I HRHH EHE AL ER R B AR KR HE ARG R IERR AT/
4 Business Rule, & B 7515 2 545 8%, 3% Market Power, ¥ 2 3 H A, FR A 38 F K8 31 5 589 Market
Power,[HERBEHEFFAER, BT EN BN AR RUENGHE _AEg5nmnc, T EER
REE R ERME EER N MR (EEEESBEY), HREREREEFRET.
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Asian Premium
(—) What make the Asia premium
1. Asia premium exist in many Asia countries
2. Middle east oil marker price and adjustment factor
(=) East Asia and Middle East Should be interdependence
1. North East Asia needs sufficient oil supply
2. North East Asia depends heavily on Middle East
3. North East Asia Demand recovery quickly
4. Middle East needs Asian markets for stable sufficient revenue flows
5. OPEC is ongoing many challenges
(1) Other NON-OPEC production grows
(2) Russia aspiration and leads NON-OPEC production
(3) New efficiency initiatives
(4) OPEC market share is decreasing
6.  Demand recovery delay in the world
7. Inventory stand on high levels
8. Itis essential for two regions to have a better understanding
(Z) East Asia need increase oil market power against Asia premium
----North East Asia suffer from Asia premium-----
1. North East Asia oil inventory should stand on security levels
2. North East Asia oil procurement should enter more competition markets
3. It is necessary to organize North East Asia oil imported communities
under one organization in order to dialogue with OPEC
BREFH |ATaMOTHENEBRERGNMRRR BT T EHANS,
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FEFHE Energy Security (Initiative)
AR Asian Premium
_ There is substantial evidence to show that Asian economies pay more for oil, for example, from the Middle East,
B |than European and North American importers. The same is true for gas but, for the moment, we shall simplify by|
regarding gas (prices) as following (linked to) oil (prices).

This “premium” is evidentially of significant concem to APEC economies like Japan and Korea. It is not
known to what extent what other Asian importing economies, including Oceania and importantly China, suffer from
this import premium. If it is does exist for them, then we assume that it is of some material political and economic
concern to them.  And by implication, they have sought and are seeking to do something about reducing it.

The Asia premium is about $1 ~ 1.5/barrel relatively higher than those of European and U.S. market
from 1990. This extra cost of oil price has serious affect on the economic growth of Asia economies.
Especially, Asia economies oil demand is projected to grow rapidly in the future. Asia economies are afraid
that the premium could suppress economic activities of Asia. Such premium problem is believed to be
far-reaching negative affect the development of Asia economies and cannot be ovetlooked. SO the IEE]
has done some significant research on the subject in recent times (notably Ogawa, Koyama) and engaged in
some dialogue with OPEC. In addition, this report not only according to IEE] study and to review some
information from other Asia economy, we can completely make sure the existence of Asia premium, what
cause it and Asia economies suffering from it. But also we explain the East Asia and Middle East should be
Interdependence in the long term, try to take in account on competitive rule, making some proposal
increasing Asia economies market power against Asia premium.
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FEFHE Energy Security (Initiative)
AR What make the asia premium
Y 1) Asia premium exist in many asia countties

Middle East determinates the prices of their crude oil by a formula method for long-term bilateral
contract basis. Under this formula method, the price of crude oil refer to a marker crude oil which can be
WTI(West Texas Intermediate), Brent or Dubai individually representing U.S, European or Asian markets.
In addidon, Middle Eastern oil-producing countries add an extra adjustment factor to adjust the crude oil
price. For the Asian market, Dubai was adopted on the Middle Eastern spot market. So, it can be pursed
two key objectives. The first is the marker price for the Asian market is obviously higher than those for U.S
and FEuropean markets. The second is adjustment factors in considering transportation fee and
competitiveness ability by oil-producing countries is a disadvantage factor to Asian economic growth.

2) Middle east oil marker price and adjustment factor

Oil-producing countries began adopting the formula method for pricing crude oil in and after the
second half of 1987. This formula price is composed of two elements — the price of the marker crude
representing the consuming area and oil-producing countties’ adjustment factor — as shown by the
following formula.

(Formula price of crude oil) = (Price of matker crude representing the consuming area)

* (Oil-producing country’s adjustment factor)

Middle east oil marker is Dubai crude and the Dubai crude exports were limited to Asia. The
ptice of Dubai crude is only include transportation cost for exports to Asia without considering the
Cape of Good Hope which required higher transportation cost for the U.S. and European markets
via. Therefore, The price of Dubai crude for the Asian market can maintain higher price than for
Europe and U.S. market. In reality, the spot price of Dubai crude is determined by Platt’s assessment,
in consideration of the price of Brent and the spread between Brent and Dubai prices. Since Dubai
crude was due to its low liquidity and transparency and hence is beginning to in question and lose the
confidence of the market. Japanese and East Astan oil companies are try to negotiate with Middle
Eastern oil-producing countries to change the marker crude for the Asian market.

The marker crude oils price is lower than oil product price for Asian market until the first
half of 1997, but thereafter the marker crude oils price is higher than oil product price. However,
the marker crude oils price is also lower than oil product price for European and U.S market until
the first half of 1997, but thereafter the marker crude oils price is still lower than oil product. The
crude oil market look like having good linkage with the oil product market in Europe and the U.S.
market. It is different between Europe/U.S. and Asian market in crude oil and product. In Europe
and U.S. marker the crude price indicators are well linked with spot prices and product price but in
the Asian market marker the crude price indicators is weak linkage with and unreliable. It is
reasonable to have a linkage between the oil product market and the marker crude price because
oil product is supported by the crude oil. It is also reasonable to have a global link among the three
major oil-consuming markets of the U.S., Europe and Asia.

The formula price of Arabian nght crude of Saudi Arabia for the Asian market is §1 ~
1.5/batrel higher than that of European and U.S. markets. The product prices in the Singapore
market has been relatively higher than that based on the Rotterdam matket by around $1/barrel,
but the formula price of crude oil for the Asian market is at a relatively higher level, especially in
and after 1999, where the product prices in Singapore is at around minus $1/batrel.
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TEFHE Energy Security (Initiative)
NERH East Asia need increase oil market power against Asia Premium
Y 1) North East Asia oil inventory should stand on security levels

North East Asia energy demand keeping pace with high economic growth step has experienced
continuous increase. Although economic growth dropped off since 1997 due to Asia Crisis, energy demand
is affected slightly by economic depress and expected to continue growth. Aftet enterprises being reformed
due to Asia Crisis, North East Asia economies were leading the wotld again to revive and energy demand
also grew rapidly.

Currently energy supply was strongly supporting economic growth and the cost of shortage energy
stood on a very high price level whereas their energy resources mostly have depended on import and high
dependence for many years. Therefore, enetgy inventory became a guaranty of energy security. Of this total
energy, crude oil is one of the most important energy due to its multiple application.

Because crude oil is especially important and sustains high dependence, the situation almost seems like
if without enough oil inventories, oil imported countries could not execute good business model and create
market power in oil market. If Middle Fast crude oil market premium exist, it might be a result of lost
market powering oil market due to insufficient inventory. Oil stockpiling is also a fundamental method for
avoiding energy supply interruptions because it performs the importance role of balancing oil demand and
supply and also a traditional effective method to ensure the operation of energy usage and sustaining under
energy security level.

In keeping with the satisfaction of energy security level is a prerequisite condition for most of]
economies. Therefore, economies have to continuously monitor the quantity of energy demand,
production, imports, and ensure the balance between demand and supply. The stockpile is equal by the
accumulated of total supply misusing total demand and can effectively improve the risk of high dependence
of energy. However, the high stockpiles also increase the cost of enetgy. The probability of shortage and
cost of shortage are also a significant factor for deciding suitable range of stockpiling and energy security.
To try to define some variables and develop a methodology to describe the security level of oil is important
purpose of this study. So “Reserve percentage of energy”, “Probability of shortage”, “Cost of Shortage™ will
be responsible to explain the suitable quantity of stockpile in this paper.

The first is to define “Reserve percentage energy” in order to represent the ratio of energy stockholding]
to the demand and calculated from the quantity of stockpile dividing demand. It can be express as follows:

Reserve percentage of energy (oil) = stockpile (oil)/ yearly Primary Energy Consumption (oil) — yearly
indigenous production of crude oil and petroleum Products

Table 1 Primary Energy Consumption (Oil) and Stockpile for APEC Member Economies

(Mzoe)

Reserve  Inventory
Primary Energy Consumption (oil) - Stockpile percentage  Status
indigenous production of crude oil

and petroleum Products

1995 1997 1998 1999 1995 1997 1998 1999

Australia 6.07 7.16 392 11.08 2.27 244 2.67 1.94 18% \/




Brunei -7.89 -759 -7.00 -7.70 0.14 0.26 0.32 0.26 100% \/
Darussalam

Canada 4498 -49.15 -49.79 4565 651 695 720 6.78 100% \f
Chile 8.99 1012 1025 10.75 - - - - - -
China 1573 3829 3505 5300 000 000 000 0.0 0%

Hong Kong, 7.58 7.56 939 10.70 - - - - - -
China

Indonesia  -24.70 -16.43 -17.35 -12.98 - - - - 100% v
Japan 269.24 271.26 262.30 265.36 6045 64.96 65.66 65.12 25% v
Korea 9450 110.00 9190 9970 193 158 169 156 2%
Malaysia 1179 -890 -11.78 -10.64 - - - - 100% v
Mexico -51.48 -69.70 -68.10 -59.43 - - - - 100% N
New 395 341 407 431 026 029 035 045 1%

Zealand

PapuaNew  -5.74 - - 3s - - - - 100% v
Guinea

Peru 124 266 215 1.22 - - - - - -
Philippines ~ 17.36 20.68 1876 17.86 163 140 138 194 1%

Russia -160.10 -175.90 -177.70 -178.10 - - - - 100% v

Singapore 1990 23.70 2050 21.20 - - - - - -

Chinese 3425 3566 3675 38.46 - - - - - -
Taipei
Thailand 30.25 31.89 28.18 20.88 - - - - - -
United 385.62 437.71 463.56 489.13 12749 119.92 12320 122.05 25% v
States
Vietnam 244 476 -603 -5.09 - - - - 100% v

Source:1. EDMC HANDBOOK of ENERGY & ECONOMIC STATISTICS in JAPAN (2002) p255.
2. EDMC Primary Energy Supply Table Crude Oil and Petroleum Products
3. EDMC Stock Change Table Opening Stocks Crude Oil
4. EDMC Stock Change Table Closing Stocks Crude Oil
5.V : good inventory status : bad inventory status -:no data
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Objectives:
* Pricing: Assess (East?) Asian Premium, reasons for it and assess/investigate solutions
» Analyse Source Dependency
* Supply Diversification: Assess Oil (and gas) supply potential from non-Middle East sources
+ Pricing & Supply: Assess the contribution of energy (exports) to major producer economies (their “dependence”):
- Share of GDP
- Share of exports
- Sensitivity to price changes
* Pricing & Demand: Assess the import burden and price impact on economic performance?

+ Update on APEC economies energy security arrangements and developments
Status:

» Asian Premium
- Basic research
- Extensive analysis already for Japan (IEEJ)
- Have some material and basic data for Korea
- And lesser data for other Asian economies
- A “since 1990s issue” so what before then?
* Source Dependency
- Ongoing
- Reasonable sources of data for IEA economies
- Comparing and how best to proceed
- More problematic for others
» Revenue Dependence: early stages
+ Supply/import Diversification
- Russia — good progress and material, more to be done.
* Maybe potential in order of 1mbd of “new” supply eastwards to NE Asia;
+» competition on demand side
+ Also, up to 1mbd to USA?
+ Supply subject to many issues, notably transport
- Central Asia — to come, but getting less promising
- Africa - to come
-GTL

- Some sources’ economics vulnerable to price declines

+ APEC Energy Security Developments




- To be based on asking EGEDA delegates — also input into their Notable Developments reports to EWG
« SPEC

- Highly relevant to our project
- “Regional Economic Co-operation and Energy Security in Asia” + “Oil Market and Pricing in North East
Asia” - “Natural Gas in Asia” — we are interested in it also from the supply and pricing perspectives.

- Seems quite a lot of supply to major markets
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fE1EH, |General research framework

Classification of Policy Instruments
Supply bias

Investment in Energy Efficiency
Level of EE investments

Issues under elaboration
Assessment Criteria

Case studies

Energy Savings Costs

Barriers

Comments on case studies

Energy Efficiency Policy: implementation elements
Preliminary findings

Standards convergence, NAFTA
Further research
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F#8 APERC Annual Conference 2003 J Advisor meeting 5% 2203 4E 2 § 26,27,28 H{B H A H 5578 Keio
Plaza Hotel B2, @783 EU{E Session 1: Energy Security in the APEC region, Session 2: Investment Issues
in the Energy Sector, Session 3: Energy Sector Regulatory Reform Session 4: Energy Efficiency Policy Evaluation.
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E1HE |5t APERC £ SRR B AR RN HIEAA, % Session WZHE 5 [HH BT speaker IR HE,
B¢ economies (AFRITE R, & Pl R HHFT 4 A 4 (815138 1.Understanding Energy in China 2. Market for power
interconnections in the APEC region 3. New and Renewable Energy in the APEC 4. Nuclear power generation in the
APEC region B IUEH AR Advisor REE RS FEARGNIIBRE, BiiHT TS E Market for power,
interconnections in the APEC region £13.
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HBA APERC 2004 #r4FEE51E Market for power interconnections in the APEC region HA{SIR RS B,
RS E AT
1.

To analyze the features of deregulated power markets and overview of famous
deregulated power markets in advanced economies in order to include the condition,
design principles and brilliant skills of power market for power supply security,
competition environment and economic performance.

®  The trend of liberalization thought

®  Features of deregulated power market

®  Review famous deregulated power markets in advanced economies

To define the planning principle of interconnection power market in APEC

Higher economic performance

More competition environment market

To maintain energy, environment policies and special considerations of economies.
To promote stable power supply

The idea of this market

Benefits of Interconnection Power Market
To implement preliminary study and alternative comparison for interconnection power
market in order to establish the structure of this market and the organization and
describe market operation procedure function under this structure.
®  The structure of interconnection power market
®  Power exchange organization
®  Power system collaboration organization
®  Market operation procedures
To carry out Market practices in APEC
®  Northeast Asia Interconnection Power Market
®  ASEAN + China Interconnection Power Market
®  South America Interconnection Power Market

Conclusions and implications

BEEH

July 31, 2003 £5 Research progress report to EGEDA Advisory Group (mid-year workshop){Aith3fi& % &
NAFEEEER TR

October 31, 2003 £ First complete draft of reported presented to Advisory Group (draft report
examination) HIRIREVIEE &

February 28, 2004 £5 Annual conference and revised draft of report prepared incorporating comments
(final report examination workshop) ¥iK$REE &

March 31, 2004 £ Report published
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B APERC 2004 745 E Market for power interconnections in the APEC region H#ii{SiER B S KE.

EEWE |H 5% Background, Objectives, Scope, Milestones, Methodology 41
WEEH Background

&1 |Joint efforts on regional power grid interconnections will have significant benefits for dealing

with the challenges of energy resource imbalances, improving security of power supply and
improving economic efficiency. The increasing concerns regarding environmental protection
and CO, emissions will encourage governments to seek cleaner do so. Therefore, cross
border power interconnection projects will play a more important role due to requiring greater
environmental consideration. Diversifying energy imports through interconnected power grids
also offer an effective means of increasing supply security to economies that rely heavily on
imported energy. In view of the higher costs of power peak loads, there is likely to be
significant benefits in sharing or mitigating the load peak through the installation of power
interconnections.

The many benefits of regional power grid interconnections can be demonstrated by many such
existing systems. The power integration between China and Russia is in the form of
near-border effective power cross flows by bulk-scale power transfer. The Republic of
Mongolia was a consumer of Siberian electric power for a long time. The power system in
Hong Kong, China is already connected to Mainland China through an interconnection system.
Russia and China are well endowed with energy resources, unlike Japan and Korea. Japan and
Korea have almost exhausted their hydropower resources, however, huge hydropower resource
potentials exist in East Siberia and the Far East of Russia. These areas also have abundant
fossil energy including natural gas, oil and coal. Therefore, these economies that are
energy-rich will be able to complement the energy needs of the economically prosperous
economies that require these energy resources. Similarly, there is significant surplus in
potential power supply in Siberia that can be tapped by Northeast Asia economies that needs an
enormous amount of new supply capacity.

This study supports Article 13 from the fifth meeting of APEC energy ministers (EMM5),
Mexico City, 2002 which seeks to foster regional energy cooperation setting a long term vision
and implementing short term actions: “ We believe that cross-border inter-connections of
energy systems have the potential to bring great economic and technical benefits to our energy
systems and to provide significant energy trade opportunities. We therefore direct the Energy
Working Group to expand its preliminary work on addressing barriers to cross-border
connection of power grids to cover gas pipeline networks and to work closely with the Energy
Business Network in this regard.”

Objectives

72




The project seeks to investigate the potential for (economic) interconnections in the APEC
region. It will take into consideration the existing power market structure ranging from
monopolistic utilities to deregulated power markets. Projected electricity demand, energy
policies, regulatory structure and environmental policies will also be taken into consideration.
In other words this is an attempt at looking into all the potential possibilities for power trading.
The overall market objectives are to increase power sector efficiency, and power security by
providing a more competitive environment through pooling resources from larger catchments.
However, the responsibilities for ensuring power security of economies will still belong to the
respective economies.

This study will attempt to provide a flexible interconnecting power market system that can be
applied to any economy as an easily executable system. It is expected to promote a more
competitive environment, reduce the cost of power supply, increase regional economic benefits
and maintain a stable power supply and lower the price of electricity.

Scope

Establish a basis and define the planning principles for consideration of interconnecting power markets in
APEC

Establish the supply and demand balance of relevant APEC economies

Determine the likely production characteristics of relevant APEC economies

Identify barriers to interconnections between economies based on current and likely market structures
Consider the removal of barriers and market reforms to facilitate interconnections and enhance their
benefits

Evaluate interconnections against criteria such as improved economic performance, more competitive
markets, capital costs saved and contribution to environmental policies, and improved energy security.
Conduct a preliminary study and alternative comparison for interconnecting power markets in order to
establish the structure of such markets and their organization and describe market operation procedures

under this structure.

The preferred structure of interconnecting power markets

Power exchange organization

Power system collaboration organization

Market operation procedures

Estimate the costs and benefits, both financial and economic, of developing interconnections

Apply the above to potential interconnections in the APEC region

Northeast Asta Interconnecting Power Market
ASEAN + China Interconnecting Power Market
South America Interconnecting Power

Conclusions and implications

Milestones
March 25,2003  Project proposal submitted to EGEDA

April 30, 2003 EGEDA Advisory Group review complete, outline finalized




July 31, 2003 Research progress report to EGEDA Advisory Group
October 31,2003  First complete draft of report presented to Advisory Group.
November 30, 2003 Advisory Group comments on draft report received.
January 31, 2004 Revised draft of report prepared incorporating comments.
March 31,2004  Report published

Methodology

Overall, the project aims to identify potentially economical power interconnections in the
APEC region. The following actions are needed to accomplish this work.

In review of a number of existing interconnections, such as those in Western Europe, Atlantic
North America and Australia will be made. This review will identify the underlying
motivations and reasons for The existence of, these interconnections, the market and regulatory
structures under which they operate, and the benefits and limitations they pride.

An estimate of the quantitative potential for electricity trade in regions of APEC shall be
conducted.

An estimate will be conducted of the costs of projects and the potential benefits in terms of
possible prices, increased security, reduced capital requirements, etc to judge the viability of
potential interconnections.

An analysis will be conducted on barriers, market and regulatory structures that may (need to)
be changed to facilitate the development of interconnections.

Update developments and refine details of technical aspects of interconnections based on the
previous APERC and other studies, as appropriate and necessary.

Potential Collaborating Agencies:

Asian Centre for Energy

Electric Power Research Institute, China

Electric Power Research Institute, Korea

XYZ, Latin America
ABC, North America
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£ APERC 2004 #r4E g3+ Implications of energy trmeds in China #J##5+3 Background,

FEHHE |Objectives, Scope I T:
AAEKW Background

f&1E# |In the last twenty years (1980-2000), China’s GDP has increased more than fourfold and at the

same time, energy production and consumption has doubled. China is confident of rapid
economic development in the next twenty years and continuing growth until 2050. Based on
these economic development targets, China’s energy consumption will definitely increase.
This will pose a number of issues: energy security, environmental protection, energy trade,
energy balance and energy project financing in China, the APEC region and around the world.
Further, China is getting worldwide attention because of its huge population, rapid economic
growth, and burgeoning energy consumption. As energy is key to economic development,
what energy policies China adopts to guarantee economic development, energy security and
sustainability are focal points not only to the Chinese government but also to China’s citizens
and energy sector participants around the world. The development of China’s energy sector is
of particular interest and importance for other APEC economies.

APERC has projected that over the next two decades, total energy consumption will increase
about 500 million toe in APEC, requiring around $2.8 trillion of investment in energy
infrastructure, and China will account for fully one third of these amounts'. Moreover, the
International Energy Agency has indicated in its annual outlook that China will be a strategic
buyer of oil in the near future®>. A popular opinion is that China’s greenhouse gas emissions
by could exceed those of the USA to rank highest in the world around 2020. Thus, China’s
energy future will have important impacts on maintaining energy security and protecting the
environment in the APEC region and around the world.

Although China has been opening its economy and reforming its energy system for some
twenty years, the system is still changing rapidly in ways that are sometimes hard to
understand. China is making great effects to learn from the experience of other countries, but
policies that succeed elsewhere may fail in China due to differences in the level of economic
development, administrative systems, culture and history. Tracking the historical
development , understanding the driving forces behind the facts in energy consumption and
identifying the ways that Chinese energy policies have evolved and worked in the last two

decades will assist in developing non-discriminatory, transparent and predictable policy, and




regulatory, environmental and administrative regimes in China in the future. A better
understanding of the energy situation, energy policies and energy institutions in China should
also promote regional cooperation on energy issues and enhance regional energy security.
Objectives
The main objective of this study is to open avenues for regional cooperation for energy security
by offering an independent, systematic analysis of China’s energy situation now and into the
future. By reviewing the development history in China, this study will attempt to explain the
fast growth of, and the changes in, the energy sector and energy consumption:

e What are the main driving forces resulting in increased energy consumption?

¢ How have energy policies evolved and worked to maintain energy industry

development and meet the growing energy demands?

Based on the facts and reasoned analysis and looking at development in the next 30-50 years,
this study will seek to gain insights to the following questions based on a “Reference”
economic development scenario:
e Will the driving forces that influence energy consumption in the next 30-50 years be the
same as those in the recent past?
e Will there be new driving forces occurring in the future to change energy consumption
patterns?
e What will be the impact of current energy policies in the future?
e How might energy policy evolve to move with changing times and forces?
e Will energy sector development be similar to the past twenty years?
e What are the likely emerging themes in energy sector reform?

Scope

e Final energy consumption and its driving forces
This research starts from final energy consumption analysis. The analysis will be based on
sectoral consumption data. Some particular issues to be addressed in this section including
the role of non-commercial energy in rural areas and energy consumption in transport. Through
the analysis of sectoral final energy consumption in the past twenty years, this section will
identify the driving forces behind the changes in the consumption data and energy mix.
National Five-Year Plans will also be reviewed in this section as part of the background
analysis.

e Energy sector development and energy policies
In order to meet the demand needs, great efforts have been made to develop the energy
industry. The energy supply situation has changed from one of shortage to one of adequate
supply. By reviewing each energy (sub)sector’s development, the research will seek to
identify how energy policies have worked and to what degree they have influenced and
affected the energy sectors. Investment data collection and analysis for different sectors will
play an important role in this analysis. The impacts of other policies such as environmental
protection regulations, emissions trade mechanisms will also be discussed in this section.

Energy policy assessment will be conducted in terms of harmonisation of economic




development, energy security and environmental factors.

e Energy demand scenario
There are many research studies that have built energy scenarios for China. This study will
not attempt to build new energy scenarios. It will review the modelling work conducted by
other agencies and analyse the differences between these studies. If necessary, a simple
Chinese energy demand model will be built as another means to better understand the driving
forces behind China’s energy dynamics.

e  Energy industry aspects
Based on energy demand scenarios, this section will discuss the impacts of long-term energy
policies for energy industry development in the next 30-50 years. The potential for, and

direction of, energy industry development that could result from reform measures will also be
addressed.
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development, energy security and environmental factors.

¢ Energy demand scenario
There are many research studies that have built energy scenarios for China. This study will
not attempt to build new energy scenarios. It will review the modelling work conducted by
other agencies and analyse the differences between these studies. If necessary, a simple
Chinese energy demand model will be built as another means to better understand the driving
forces behind China’s energy dynamics.

e  Energy industry aspects
Based on energy demand scenarios, this section will discuss the impacts of long-term energy
policies for energy industry development in the next 30-50 years. The potential for, and

direction of, energy industry development that could result from reform measures will also be
addressed.
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ZEYRFY 13th - 16th, 2003 ZXN¥§22E Third Grid Workshop, Vladivostok fif&# market for

EZHA{E [power interconnections in the APEC SRATEAmASTEEIAT:
P& B |Objectives:

f£18% |» Take into consideration the existing power market structure ranging from monopolistic

utilities to deregulated power markets

*  Projected electricity demand, energy policies, regulatory structure and environmental
policies will also be taken into consideration

* This is an attempt at applying most of the existing conditions for power trading

»  Overall market objectives are to increase economic efficiency, and power security by
providing a more competitive environment and pooling resources from a larger
catchments

»  However, the responsibilities for ensuring power security of economies will still belong to
the respective economies

Milestones:

»  Research project will commence thereafter with constant progress report to EGEDA
Advisory Group by May, 2003.

* A mid-year Workshop to review the progress and direction of the project will be held on
July 31, 2003.

*  The first completed draft will be presented to Advisory Group around October 31, 2003.

«  Finally, the report is expected to be published March 31, 2004.

Outline Of this project

L The evidence of power interconnection benefits in APEC

II.  Overview of deregulated power market

III. The planning principle of interconnection power market in APEC

IV.  An preliminary study for interconnection power market

V. Market practices in APEC

BEEE EGEDA Advisory Group (mid-year workshop) & A & RIS HE MfEE & .
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Executive Summary
Chapter 1 Introduction
1.1 Purposes of the study
1.2 Overview of social and economic development
National five-year plans review (6% to 10%)
Key national policies for social and economic development
1.3 General situation of energy resources, demand and supply
Resource availability and distribution
Primary energy consumption and production and their mix
Energy import and export
1.4 Projected social and economic development targets
Chapter 2 Energy Consumption Analysis
2.1 General consumption analysis
2.2 Oil and gas consumption analysis
2.3 Energy consumption for transport
Chapter 3 Energy Demand Scenario
3.1 China energy demand modelling review
3.2 Establishment of energy demand scenario
3.3 Oil and gas demand
3.4 Energy for transport
Chapter 4 Energy Supply Scenario
4.1 Energy development policy
Domestic resource development
Energy strategy outside China
Energy import/export policy
Energy technology development policy
4.2 Energy supply scenarios
Chapter 5 Implication Assessment
5.1 Crude oil import
International crude oil market futures and its players

Implications of China’s crude oil import on exporters

Implications of China’s crude oil import on other importers




5.2 Oil product import
International oil product market futures and its players
Implications of China’s oil product import on exporters
Implications of China’s oil product import on other importers
5.3 NG/LNG import
International/regional NG/LNG market futures and its players
Implications of China’s NG/LNG import on exporters
Implications of China’s NG/LNG import on other importers
5.4 New technology development
Technology import and its implication
Chapter 6 Findings and Conclusions
1. Energy demand scenarios and their considerations
Energy supply scenarios under various energy policies
Implications of China’s crude oil import on APEC region
Implications of China’s NG/LNG import on APEC region
Implications of China’s oil product import on APEC region
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Implication of technology import on APEC region
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2. %I IEHHEE “Power Market theories & some applications on energy security issues” X#IA0 T :
Chapter 1 The traditional judgments methods of energy security and their confusions
The traditional judgment methods of energy security
What make the confusions
1) High dependence exist in many Asia countries for many years
2) Diversification policy is difficult to execute for any imported country
Chapter 2 Power Market Theories apply on Energy Security
Power stability and energy security
1) Long term (business motive)
2) Short term (power security)
3) Emergency situation
Crude oil stock & independency
Convolution method for loss of crude supply probability & diversification
Shortage cost of crude oil
Crude oil security status
Chapter 3 Incentive schema for joint energy stock like creating an new energy market
Chapter 4  Energy buyers and sellers should be interdependence
North Asia depends heavily on Middle East
Middle East needs Asian markets for stable sufficient revenue flows
OPEC is ongoing many challenges
1) OPEC market share is decreasing
2) Demand recovery delay in the world
3) Inventory stand on high levels
Organize North East Asia oil imported communities to dialogue with OPEC
l)‘ Over decades, Non-OPEC countries oil productions have grown.
2) Russia aspiration and leads NON-OPEC production
3) New efficiency initiatives
4) It is essential for two regions to have a better understanding
Enhance Supply chain and Customer relationship between Asia and Middle East

Chapter 5 Conclusions and implications
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1.%1EST3% ~ Implication of energy trends in China third draft”BF3EE+E AH RO EC TIE. K
TEFHE| 0T
AE K |Executive Summary
&15% |Chapter 1 Introduction
1.1 Purposes of the study
1.2 Overview of social and economic development
National five-year plans review (6 to 10™)
Key national policies for social and economic development
1.3 General situation of energy resources, demand and supply
Resource availability and distribution
Primary energy consumption and production and their mix
Energy import and export
1.4 Projected social and economic development targets
Chapter 2 Energy Demand Analysis
2.1 General demand analysis
2.2 Oil and gas consumption analysis
2.3 Energy consumption for transport
Chapter 3 Energy Demand Scenario
3.1 China energy demand modelling review
3.2 Establishment of energy demand scenario
3.3 Oil and gas demand
3.4 Energy for transport
Chapter 4 Energy Supply Scenario
4.1 Energy development policy
Domestic resource development
Energy strategy outside China
Energy import/export policy
Energy technology development policy
4.2 Energy supply scenarios
Chapter 5 Implication Assessment
5.1 Crude oil import
Intemational crude oil market futures and its players
Implications of China’s crude oil import on exporters

Implications of China’s crude oil import on other importers

5.2 Oil product import




International oil product market futures and its players
Implications of China’s oil product import on exporters
Implications of China’s oil product import on other importers
5.3 LNG import
International/regional LNG market futures and its players
Implications of China’s LNG import on exporters
Implications of China’s LNG import on other importers

5.4 New technology development
Chapter 6 Findings and Conclusions
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1.%I1E5£4T ” Implication of energy trends in China third draft”BFEaT 8 < WFHT, LR F5 . BETR
TEFHE | BEVSEEREOT:
ABERE |Overview of social and economic development:
&% |Economic & GDP:
THE TREND OF ECONOMIC INDICATORS in CHINA
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Population & Domestic Consumption Market:

China is the world’s most populous economy with 1.26 billion citizens. It has a geographical
size of 9.6 million square kilometres. Currently China is the world’s second largest energy
consumer behind the United States and the third largest producer behind the United States and
Russia. However, per capita energy consumption levels (at 0.438 toe) are far lower than in
many developed economies and, due to the large population, lower than the world average.
China has sustained high rates of economic growth, just under 10 percent, for more than 20
years. However, in the late 1990s, growth has slowed slightly to about 8 percent per year.
Energy demand, keeping pace with the overall economy, has also grown rapidly through the
1990s but dropped off since 1997. Per capita incomes are still quite low, US$ 3,823.24 (at
1995 US$ at PPP) in 2000.
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Fix assets Investment:

Bililons of 1995 Price and 1995 PPP

| === Growth oo

The TREND of FIXED INVESTMENT
in CHINA
zooo;oow T30
1800.00 125
1600.00 20
1400.00 { + 15
1200.00 10
1000.00 5
800.00 -0
600.00 / 5
400.00 10
200.00 _l_ 1 -15
000 1980 1987] 1982 | 1983 ] 1984 ] 1985 | 1906 1987] 1988 1989] 1950 ] 1991 1996 ] 1997 «
e Roa o invostment [220.37211.29246.1 1274 90328 51350.74419.58481.68524.54453.74460.14542.61672.54830.34087.911122.21241 71315.11502.41603. {1736 3
-7.90] 16.50] 11.70{19.50[ 15.90{ 1020] 14.80] 8.90 |-13.50] 3.40 [15.70{23.90[24.80[ 17.70[ 13.60] 10.60] .00 [1420] 6.70 | 830




Foreign Trading:

The TREND of Foreign Trading
in CHINA
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National five-year plans review (6" to 10™): China issued “The Outline of the Tenth
Five-Year Plan for National Economical and Social Development” in March of 2001. The
Outline defines objectives, guiding principles and major tasks for China's economic and social
development over the next five years. The plan proposes that: “energy development should take
China’s energy resources as a basis for development, optimise the development of energy
structure, accelerate international energy supply and foreign collaboration, improve energy
efficiency, promote new & renewable energy and intensify environmental protection.”

The State Development Planning Commission issued a “Special energy development plan
during the tenth five-year period” as a key special topic plan. It is a programmatic document to
guide energy development during the period (2001 — 2005).

The energy strategy during the tenth Five-Year Plan period and beyond is to guarantee energy
security; optimise energy structure; improve energy efficiency; protect the environment; and
accelerate development of energy infrastructure in the western region of China where energy
resources are abundant.

Key national policies for social and economic development: In the last 20 years, strong
economic growth in China has been supported by economic policies promoting openness and
reform. Energy supply has kept pace with strong demand due to increased investment,
improved management practices and the adoption of new technologies. Moreover, policies
promoting greater openness have permitted energy imports to become a more significant
component of domestic supply.

The government’s policy of stimulating domestic economic growth through energy sector
investment is expected to continue. Total investment in fixed assets in the energy sector was
RMB 238.4 billion in 1999. Investment in the coal industry was RMB 8.7 billion and RMB
64 billion was invested in o0il and gas exploration and pipeline construction. Investment in the
power industry totalled RMB 165.7 billion where RMB 61 billion was invested in power grid
construction and improvement, RMB 21.3 billion in urban areas, RMB 39.7 billion in rural
areas and RMB 104.7 billion was invested in the construction of power supply focusing on
large scale hydro-power projects and clean-coal pilot projects for power generation.

Additional construction and improvement of the power grid have not only increased the power




supply to meet growing demand, but have also improved the efficiency and reliability of the
system.

Improving energy efficiency will continue to be an energy policy priority. Rational utilisation
of energy and an adequate supply infrastructure are regarded as essential to improve energy
utilisation efficiency. On going efforts will be made to strengthen energy conservation
legislation and regulations and to bolster enforcement. Energy efficiency standards and
labelling will be implemented to eliminate the production of low efficiency products. Specific
efforts will be aimed at transportation and energy-intensive industries such as ferrous,
non-ferrous, building materials and chemicals.

Currently China has very serious environmental pollution and the trend of damage of ecology
didn’t get effective control. In 2000, annual discharge of sufur dioxide was reached to 20
million ton. The area of acid rain covered approximately 30 % of country. The quality of air
in cities conformed the environmental standard only 1/3 of all cities. 70% of Rivers flowing
through cities had polluted in different degree. Solid wastes are reached to about 7 Gt. The
environmental ecology degradation must be restrained as quickly as possible.

Coal is the primary energy in China but also provided the primary sources of pollution. It is
used for basic load generation units, but most of coal thermal generation did not install
disulfide environmental protection equipment such as FGD(Flue Gas Desulfurization),
EP(Electrostatic Precipitator) and SCR(Selective catalytic reduction) etc.. Therefore, the pollution
growth has kept up with the economic growth. However, during the ninth five-year period, to
stop the small size of coal fire thermal power plant and change the coal to use the lower sulfur
coal were obviously decreasing the air pollution of coal. But, the sufur dioxide had not
controlled effectively yet. Moreover, it is estimated that if the efficiency of energy could
achieve the world’s advanced standard in China, the consumption of stand coal might decrease
300 Mt in every year and if the utilization of solid waste could promote 1%, the quantity of
solid waste might decrease 10 Mt one year. Therefore, it is expected to promote the efficiency
of generation unit, increase the utilization of new and renewable energy, conduct the
environment protect standard and law strictly, adopt the environmental new technology
aggressively, especially with coal cleaning and gasification. Acknowledging environmental
degradation partly caused by energy development, China will promote the development of
clean energy and clean coal technologies, avoid or mitigate environmental pollution, and
promote more sustainable development practices. The step of environment protection will be
accelerated during the tenth five-year period.

General situation of energy resources, demand and supply & Resource availability and
distribution: China possesses large amounts of energy resources, particularly coal. China is
the largest producer and second-largest consumer of coal in the world. In terms of oil, China
was the world’s seventh largest oil producer and third largest oil consumer in 1999. After
decades as a net oil exporter, China became a net oil importer in 1993. Coal reserves were
approximately 114.5 Gt, oil reserves were estimated to be 3,816 MCM and natural gas reserves
were about 1,370 BCM. In addition, China is endowed with significant reserves of
hydropower as well as other new and renewable energy resources. In terms of hydro
potential, at 676 GW, China ranks first in the world. For power generation and industrial
development purposes, coal and oil resources have been utilised more extensively than reserves




of gas and hydro potential.

Energy is used to achieve economic and social aims but it is also a tool to develop the
resource-rich but underdeveloped western region. There are a number of major projects of
strategic significance, such as the transmission of natural gas and electricity to the more
developed eastern regions. The building and upgrading of power grids in urban and rural areas
and work to complete an economy-wide network are also priorities.

During the past 20 years, China had stood the severe test of Asia Finance Crisis and retained a
well momentum of perpetual development. Even China obtained these hard-earned and
respectable achievements due to supported by continuous development policies. But recent
years, in the period of the tenth-year, Finance Crisis arising again, international economic
depress going ontinuously, and mass production and over supply of production conducting
terrible deflation and making the international and domestic market changed and shrunken.
Serious accumulated conflicts for many years in development structure of China were further
exposed. The economic developments of China are confronting a difficult way to go if they
don’t adjust their economic policies. If China insist implement their original development
plans, China’s products may not only be no market but also exhaust the resource and make the
environment not endure the getting worst of pollution. Especially, the international
circumstance is very infrequent since China’s reform and opening, these give a very uncertain
signal to China. The economic situation has deeply changed and it provides China not only a
new challenge but also a great chance. To optimise structure, improve energy efficiency,
intensify environment protection, promote new and renewable energy development, especially,
execute western region development will produce far-reaching impact on Chinese reform and
opening and national economy in the future.
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1.APERC Mid-Year Workshop 2003:
FEHHE| It was announced that the mid-year workshop had been rescheduled to take place on the 29® and 30™ of October
NZ KB | atKeio Plaza Hotel. Project leaders are supposed to contact the invited speakers as soon as possible.
ZIE%E (22003 Projects:

Vice President informed members that all projects had been endorsed at the EWG He further continued that
project leaders would need to make a serious progress in the projects so that initial findings are presented in the
middle of October.
3.2002 Projects:
Vice President informed members that the final drafts should be ready by the end of July. He further
mentioned that we would need to contact the printer before the summer break starts.
4.Implication of energy trends in China project:
This project should have some real progress and results in Sept. 2003 and finish it before 28th Feb. 2004.
According to the outline and write down something for your section till the end of Aug.
Lin: section 1.2(Background)
Doi: section 1.3(International concerns)
Vichien: Section 2.1(General energy policy analysis)
Wang: Chapter 3(Energy Demand Scenario)
Martin: Chapter 5(Implication Assessment)
Dezi: section 6.1(Deliverables)

Jeong-Hwan: section 6.2(Energy demand scenarios and their considerations)
Ahmad: section 6.3(Energy supply and import under various energy policies)
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1.2003 APERC Overview BHI&ERE 4 A & FEE Chinese Taipei ;2 HongKong, 7§ notable development #E3if

mF:

2.Chinese Taipei notable development:
Wind Power
Taipower has decided Taichung Harbor Wind Power Generation Project. The total investment estimated will exceed 3 billion
New Taiwan Dollars. The project will be implemented in two stages. There will be 36 wind power units by 2007, with
capacity of 1.8MW each.
Biomass
A combined biomass gasifier-based power plant and recycling center is under construction in Yun-Lin Country of Chinese
Taipei in order to fully utilize agriculture wastes such as rice straws, husks and rice brans. The electricity generated is
approximately 33.4 MWh per annum upon completion.
0il Supply Emergency Response
Chinese Taipei closely watched the impacts of the US-Iraq War on oil supply and oil prices, and established “Oil Emergency
Response Committee” according to “Oil Emergency Response Plan”. The Committee was composed by government officers,
representatives from Chinese Petroleun Corporation and Formosa PetroChemical Company and two scholars.
The Energy Commission also completed the draft of “Oil Emergency Response Measures” which includes measures in
response to four levels of oil ~ stock shortage, that is, 10 % ~ 20% ~ 30% & 40%. These measures include prohibiting exports
of oil products, restricting office hours of gas stations, opening limited gas stations and allocating oil products. Currently, the
onset for applying these measures is based on the degree of il stock shortage without considering international oil prices.
Non-nuclear Homeland
On 13 February 2001, Chinese Taipei’s legislative and executive departments signed an agreement, publicly proclaiming that
the future planning of the country’s overall energy development should, on the premise of maintaining a constant and
sufficient supply of energy, take into account such relevant factors as national economy, social development, world trends,
and the spirit of international trends, so as to achieve the country’s ultimate goal of building a “Non-Nuclear Homeland”.
The ideal of “Non-Nuclear Homeland™ was legitimized through the adoption of “The Fundamental Environmental Protection
Act” in 2002, which illustrated “The government should gradually achieve the goal of non-nuclear homeland
The contents of non-nuclear homeland includes the following tasks: ending the threats of nuclear weapons, reviewing the
various uses of nuclear power for peaceful purposes, developing renewable energy, caring for the humanity and equality of
all people, and refusing nuclear pollution.
To achieve the goal, Chinese Taipei established “The Non-nuclear Homeland Council”, which comprises eight task groups:
energy structure adjustment, clean energy promotion, nuclear power plant phasing-out, nuclear waste management,
Non-nuclear Homeland legislation, the 4th nuclear power plant monitoring, non-nuclear promotion, and Non-nuclear
Homeland education.

The Non-nuclear Homeland Council is also responsible for driving the legislation of the “Non-nuclear Homeland Law”

which serves as the base law for formulating future non-nuclear homeland policies. In this Law, issues such as adjustment of




energy mix, decommission of nuclear power plants, targets for cleaner energy development, participation in decision-making
on major nuclear related issues, supervision of nuclear safety, and the integration of the non-nuclear concept into energy
education policies will all be pragmatically and adequately addressed within a proper legal structure. Currently, the Law has
been approved by the executive authority and sent to the legislative department for consideration.
. HongKong notable development:
Comprehensive Building Energy Codes:
The Government of the Hong Kong Special Administrative Region (“Government”) has promulgated 5 energy efficiency
codes of practice which cover overall thermal transfer value of building, lighting, air-conditioning, electrical, and lift &
escalator installations. These codes are prescriptive in nature. In order to encourage innovative design and to cater for
technological advancement, the Government has launched a performance-based building energy code using
total-energy-budget approach with a view to providing an alternative path for compliance with the existing codes. The new
performance-based code was launched in mid-April 2003.
Energy Efficiency Labelling Schemes:
Under our Voluntary Energy Efficiency Labelling Schemes, we have already issued more than 1,600 labels to refrigerators,
room coolers, washing machines, electric clothes dryers, compact fluorescent lamps, electric storage water heaters,
photocopiers, electric rice-cookers, multifunction devices, dehumidifiers and laser printers as at the end of February 2003.
In order to raise public awareness of the energy (fuel) efficiency of vehicles, a voluntary Energy Efficiency Labelling
Scheme for Petrol Passenger Cars was also launched in February 2002. This was the first labelling scheme for vehicles in
Hong Kong.
New schemes for televisions and LCD monitors are planned to be launched in late 2003.
Energy Audit Programme:
The Government has conducted an Energy Audit Programme in selected government buildings since 1993. Up to March
2002, energy audits for 154 major Government energy-consuming buildings were performed. With the help of these audits,
the top electricity consuming Government departments have implemented various energy saving measures and successfully
reduced their annual electricity consumption by some 4.5%.
Pilot studies on Energy Management Opportunities (EMO) using innovative energy-efficient equipment have also been
carried out to achieve energy savings. The Government has also published reports and application guidelines to promulgate
the use of the EMOs. The studies include application of TS lamps, evaporative cooling systems, heat pumps and so on.
Energy End-use Database:
The Government has continuously maintained and updated the energy end-use database, which provides information on the
energy consumption patterns of different sectors and sub-sectors, and the end uses in Hong Kong. A basic data set from the
database is made available for public access from www.emsd.gov.hk. The Year 2000 basic data set was published in
December 2002. A factorisation study aiming to identify the contributions of various factors affecting historical energy use is
being conducted.
The “Transport Energy Consumption Survey” was commissioned in mid March 2002 to develop the energy-use intensities
(fuel consumption rates, etc.) for public non-franchised buses, private light buses, medium goods vehicle (MGV) tractors,
MGYV non-tractors and heavy goods vehicles in the transport sector. The study will be completed by mid 2003.
Alternative Fuel Vehicles:
17,157 (95% of diesel taxis) diesel taxis in Hong Kong have now been replaced by liquefied petroleum gas (LPG) models.
By the end of 2005, all 18,000 taxis will be fuelled by LPG Having completed the trial of LPG and electric light buses, the
Government has also launched an incentive scheme to encourage owners of existing diesel public and private light buses to
replace their vehicles with LPG or electricity models earlier. The Electrical and Mechanical Services Department (EMSD),

being the Government department responsible for gas safety, is closely involved in the safety control and approval of the




LPG vehicles, LPG filling stations, LPG vehicle workshops, as well as establishing and maintaining registers of competently
trained LPG mechanics. The Government is also identifying and establishing possible incentives to motivate vehicle
drivers to use cleaner alternative fuel and is developing the appropriate supporting infrastructures.

Furthermore, a local gas supply company is conducting a trial run of a natural gas vehicle. In this regard, EMSD will
continue to play its role in the gas safety and advisory aspect.

Renewable and Clean Energy:

Several local institutions have received both direct and indirect funding from the Government to support their researches on
the utilisation of renewable energy resources. The scope of research projects varies from the theoretical study of solar
irradiation to the applications of both photovoltaic and fuel cell technologies.

The Government commissioned a consultancy study in Nov 2001 to investigate the viability of using new and renewable
energy technologies in Hong Kong.  Besides identifying the types of renewable energy that have the potential of wide
application in Hong Kong, the study also examines the associated institutional, legal, regulatory and financial issues. Stage 1
of the study has already been completed. A number of new and renewable energy technologies, including solar energy, wind
energy and fuel cell, have been identified as possible options for wide scale local adoption.

The consultancy study also includes a pilot project concerning the installation of building-integrated photovoltaic panels in
an existing high-rise government building to demonstrate to the general public the applicability of renewable energy
technologies. The installation has been completed in end 2002. The performance of the photovoltaic systems installed are
being monitored over a 12 months period and the technical data collected will be used for the assessment of the effectiveness
of the systems. The whole study will be completed by early 2004.

Plans have already been made to install photovoltaic panels with capacity of about 650 k€W in 11 Government projects in
coming three years.

Consultancy Studies on Wider Use of Water-cooled Air Conditioning System (WACS)

Recognizing the energy saving potential of WACS, the Government is conducting three consultancy studies; one on the
territory-wide implementation of WACS and the other two on the implementation of district cooling systems in a new
development area and an existing developed area. The studies are expected to complete in 2003.

Energy Consumption Indicators and Benchmarks:

The consultancy study on the development of energy consumption indicators and benchmarks has been completed. The
study covered private offices and commercial outlets in the commercial sector, and private cars and light goods vehicles in
the transport sectors. Energy consumption indicators and benchmarks are established to allow setting of improvement
targets, and identifying and implementing improvement measures. A benchmarking tool has also been made available for
downloading from the EMSD website. Individual operators may benchmark their energy consumption with that of
comparable buildings or vehicles.The study is now being extended to cover hospitals, polyclinics, universities, schools and
hotels, as well as medium and heavy goods vehicles in the transport sector. The extended study is scheduled to be completed
in 2003.
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2004 Implications of energy trends in China 7= A & {2 % Backgound ¥JEHIT:

FEHE In recent 20 years, China has made remarkable achievements in reform and opening up. Some of mandatory plans
Y75 B¢ B |have been removed. Currently, prices of commodities, products and productive materials are determined by market. A

E3157i

great number of modern commodity markets have become important channels, which connect production with sales
and link ‘cities with countryside. Modern logistics centers, distribution centers and e-business have developed. At the
same time, necessary market laws and regulations have been amplified, and market supervision and licensing agencies
have been gradually perfected. Regional blockade and monopoly have been abolished, and an open and fair market,
system has been set up. The state-owned economy is the leading force in key areas that concem the national economy
and people’s livelihood. Reform of state-owned enterprises has been accelerated, which improves the quality and
efficiency of the state-owned economy. Non-state-owned economy including private economy accounted for over one
third at present. Private sector of economy has become an important channel of absorbing labor force. Economic
regulation is realized through indirect means instead of the former direct means, by applying comprehensively the
taxation, interest rate, and price and investment policies. The primary medical insurance system for urban employees
has been initiated, and unemployment insurance has been improved. Reform has achieved historic progress, and the
shift from a planned economy to a socialist market economy has been basically realized. Preliminary socialist market
economy has been established. An overall opening structure is set up which lifts the opening-up drive to a new stage.
Foreign trade reached a new stage. Market plays a fundamental role in allocating resources. The economic system,
which has public ownership at its dominant position and allows for diverse forms of ownership, has been basically
formed. Macro regulatory system has been basically established. Social security system has been basically formed.
Moreover, stock matket is developing rapidly, a inter-bank borrowing and lending uniform market has been set up, bill
discounting and treasury bond market have come into being. Labor market is being optimized, and technological and

land markets are continuously increasing.

Reform and opening up already have helped China overcome a sedes of historic challenges taking place in China's
economic and social life. The inflation had been effectively managed in 1985 by soft landing. In 1998 the impacts
brought by the Asian Financial Crisis and international economic depression have been overcome, and the tendency of]|
deflation has been contained. From 1980 to 2000, the annual growth rate of Gross Domestic Product averages was
9.3%% higheT than the world economic growth rate 2.5% of the same period. The national economy maintains a good
momentum of growth this year. The Real Private and General Government Consumption of 2000 reached 604.27
billions of (1995 Price and 1995 USD) 201% of the year 1980. The Real Fixed Investment of 2000 reached 374.28
billions of (1995 Price and 1995 USD) 201% of the year 1980. The Real Exports of Goods & NF Services of 2000
reached 195.69 billions of (1995 Prce and 1995 USD) 201% of the year 1980. The Real Imports of Goods & NF
Services of 2000 reached 150.85 billions of (1995 Price and 1995 USD) 201% of the year 1980. The Real Trading of]
Goods & NF Services of 2000 reached 346.54 billions of (1995 Price and 1995 USD) 201% of the year 1980. Hence
the Gross Domestic Product of 2000 reached 1,040.48 billions of (1995 Price and 1995 USD) or 4,826.69 billions of]

(1995 Price and 1995 PPP), which doubled that of the year 1980, hence China leaped to the sixth place in the world




and first place among developing countries respectively. Productions of main industrial and agricultural products, such
as grain, meat, steel, coal, cement, digital program-controlled switchboard, ranked number one in the world. Foreign
exchange reserve has amounted to 246.5 billion US dollars in 1989, ranking the second in the wotld. Economic
development is from extensive mode to intensive mode. The technology, production and management of enterprises
have been greatly modernized. China's enterprises' international competitiveness has been continuously increased.
Various adverse intemal and external influences have been overcome. National economy has maintained rapid growth.
The quality of economic growth and efficiency kept improving. Intemational competitiveness has reached a higher
stage. China's import and export volume of 2001 ranking in the world has been raised to 6th. China has been the
largest foreign capital receiving developing country for 9 consecutive years. The structure of export commodity has
kept improving, and main export goods have shifted from agricultural products, raw materials, textile processing

products to machinery and electronics.

Based on these economic development targets, China’s energy consumption will definitely increase. This will
pose a number of issues: energy security, environmental protection, energy trade, energy balance and energy project
financing in China, the APEC region and around the world. Further, China is getting worldwide attention because of|
its fast growing oil import. The International Energy Agency has indicated in its annual outlook that China will be a
strategic buyer of oil in the near future!. Thus, China’s energy future, especial its oil and gas future will have|
important impacts on maintaining energy security, competing for oil supply and protecting the environment in the
APEC region and around the world. In 2001, energy consumed by every 10 thousand Yuan's output has reduced by,
73.3% on the basis of 1990, and the social productivity from 1990 to 2000 has experienced an average annual growth
of 14.8%.

China has successfully entered WTO, which matks a new phase of China's opening up. China already has become
one of the world top 10 international project-contracting countdes. . A better understanding of the energy

situation, energy policies and energy institutions in China should also promote regional cooperation on energy issues

and enhance regional energy security.
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I.  Some Applications on Energy Security (Asian Premium of Crude oil) by Power Market Theorem
FHAE 1. The evidence of Asian Premium and Characteristics of energy security
B RS 2. Crude Oil Stock
et 3. Convolution method for probability of Oil supply interruption and Oil
Quantity(Diversification)
4. Shortage Cost of Crude Oil
5. Crude Oil Security Status
6. Incentive Schema for Joint Oil Stock
7. East Asia needs to increase oil market power against Asian Premium of Crude
I Market for Power Interconnections in the APEC ‘
1. The evidence of power interconnection benefits in APEC and the reasons
2. Overview of deregulated power markets
3. The planning principle of interconnection power market in APEC
4.  An preliminary study for interconnection power market
5. Market practices in APEC
IIL. Implications of energy Trends in China
1. Overview of social and economic development
2. National five-year plans review
3. Key national policies for social and economic development
4. Population & Domestic Consumption Market
5. General situation of energy resources, demand and supply & resource
availability and distribution
6. Primary energy consumption and production and their mix
7. Energy import and export
8. Projected social and economic development targets

IV.  Implications of energy Trends in China

1.

Reform and opening up already have helped China overcome a series of
historic challenges taking place in China's economic and social life.

The inflation had been effectively managed in 1985 by soft landing.

In 1998 the impacts brought by the Asian Financial Crisis and international
economic depression have been overcome.

The tendency of deflation has been contained.

From 1980 to 2000, the annual growth rate of Gross Domestic Product
averages was 9.3% higher than the world economic growth rate 2.5% of the




same period.

6. The national economy maintains a good momentum of growth this year.

7. The economic system, which has public ownership at its dominant position and
allows for diverse forms of ownership, has been basically formed.

8. Foreign trade reached a new stage.

9. Non-state-owned economy including private economy accounted for over one
third at present.

10. Reform of state-owned enterprises has been accelerated, which improves the
quality and efficiency of the state-owned economy.
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