APEC ENERGY
OVERVIEW

2013



Prepared by

Asia Pacific Energy Research Centre (APERC)

The Institute of Energy Economics, Japan

Inui Bldg-Kachidoki 11F,-131 Kachidoki, Chu&u, Tokyo 1040054, JAPAN
Tel: +8L (3) 51448551Fax: +81 (3) 5148555

E-mail: apercadmin@aperc.ieej.or.jp

APERC Website: http://wwwaperc.ieej.or.jp

For the AsidPacific Economic Cooperation (APEC) Secretariat
35, Heng Mui Keng Terrace Singapore 119616

Tel: (65) 6775 60E2x: (65) 65/6013

E-mail: info@mail.apecsec.org.sg

Website: http://www.apecsec.org.sg

a 20U APEC Secretariat

APEC#212RE-01.12



APECENERGY OVERVIEW 2013 FOREWORD

FOREWORD

The sustainable development and use of energy resources continues to be at the forefront of
energy policy in APEC. Facilitgteconomic growth and securing adequate energy supply, while
also taking into account the global responsibility for reducing greenhouse gas emissions, has
resulted in a focus on energy efficiency and carbon emission reduction.

APEC economies continue tevelop plans and measures to improve energy efficiency across
all sectors of the economy. Most economies have fellomwadh on previously committed
action plans to improve energy efficiency; embarked on efficiency awareness raising campaigns;
promoted god energy management practices and facilitated investment in energy efficiency.

In a statement made in November 2011 at the APEC Ministerial Meeting in Honolulu, Hawaii,
the APEC Ministers aspired to meet a new ARIEE regional goal of reducing the gner
intensity of the APEC economies by at least 45 percent by 2035, using 2005 as a base year. This
came after reviewing data analysed by the APEC Energy Working Group which indicated that
APEC is on the path to significantly exceed its previous energiyimeal. The 45% reduction
is an aggregate goal, which recognizes that ec
reasons.

Sustainable energy development can be achieved by employing highly effective government
policies and by broadening enarggperation between economies through bilateral, regional
and multilateral schemes. In this context, sharing information on common energy challenges is
essential. ThAPEC Energy Ovenigean annual publicatiantendedto promote information
sharing.tlcontains energy demaaddsupply data as well as energy policy information for each
of the 21 APEC economiels also contains information amotable energy developments
including those related to policy updates, upstream development, energy, éfficieadyon
energy, and environmental protection.

We hope that this report helps to deepen mutual understanding among APEC economies on
energy issues in the region.

Ko Ml

Takato Ojimi Kenichi Matsui

President Chair

Asia Pacific Energy Research Centre Expet Group on Energy Data and Analysis
(APERC) (EGEDA)

March 202
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Abbreviation

B/D

Bcf

bam

Btu

GW
GWh
kL

km
km/L
ktoe

kV

kw
kWh
Mbbl/D
ML
MMbbl
MMbbl/D
MMBFOE
MMBtu
MMcf/D
MMscf/D
mpg

Mt
Mtce
Mtoe
MW

PJ
Thbl/D
tce

Tcf

toe

tu

TWh

w

ABBREVIATIONS AND SY MBOLS

Term

barrels per day

billion cubic feet

billion cubic metres

British thermal urst

gigawatt

gigawathour

kilolitre

kilometre

kilometres per litre

kilotonne of oil equivalent
kilovolt

kilowatt

kilowatthour

thousand barrels per day
million litres (megalitre)

million barrels

million barrels per day

million barrels of fuel oil equivalent
million British thermal units
million cubic feet per day
million standard cubic feet per day
milesper gallon

million tonnes

million tonnes of coal equivalent
million tonnes of oil equivalent
megawatt

petajoules

trillion barrels per day

tonnes of coal equivalent
trillion cubic feet

tonnes of oil equivalent
tonnes of uranium metal
terawatthours

watt

ACRONYMS

APEC AsiadPacific Economic Cooperation
APERC  Asia Pacific Energy Research Centre

APP AsiaPacific Partnership on Clean Development and Climate
ASEAN  Association of Southeast Asian Natio

CBM coalbed methane

CCSs carbon capture and storage

Vi
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CCT clean coal technology

CDM clean development mechanism

CFL compact fluorescent lamp

CME coconut methyl ester

COP15  15th Conference of the Parties to the United Naficamework Conveuwtih on Climate
Change

CsSM coalseam methane

DUHF depleted uranium hexafluoride

EAS East Asia Summit

EDMC Energy Data and Modelling Center, Institute of Energy Economics, Japan
EEZ exclusive economic zone

FEC final energy consumption

GDP gross domeist product

GHG greenhouse gas

HEU highly enriched uranium

IAEA International Atomic Energy Agency
IEA International Energy Agency

IEEJ Institute of Energy Economics, Japan
IPP independent power producer

JOA joint operating agreement

JOB joint opeating body

LCD liquid crystal display

LED lightemitting diode

LEU low-enriched uranium

LNG liquefied natural gas

LPG liquefied petroleum gas

MDKB measured depth below kelly
MOPS Mean of Platts Singapore

NGL natural gas liquids

NGO non-governmatal organisation

OECD Organisation for Economic @gperation and Development
OPEC Organization of the Petroleum Exporting Countries
PES primary energy supply

PPP purchasing power parity

PSA production sharing agreement

PSC production sharing ctract

PV photovoltaic

RE renewable energy

TFEC total final energy consumption

TPES total primary energy supply
TVDKB  true vertical depth below kelly

UNDP United Nations Development Programme

UNFCCC United Nations Framework Convention on ClimatnGa
us United States

VAT value added tax
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Code

AUD
BND
CAD
CLP
CNY
TWD
HKD
IDR
JPY
KRW
MYR
MXN
NZD
PGK
PEN
PHP
RUB
SGD
THB
USD
VND

CURRENCY CODES

Currency

Australian dollar
Brunei dollar
Canadian dollar
Chilean peso
yuan renminbi
New Taiwan dollar
Hong Kong dollar
rupiah

yen

won

Malaysian ringgit
Mexican peso
New Zealand dollar
kina

nuevo sol
Philippire peso
Russian ruble
Singapore dollar
baht

US dollar

dong

Economy

Australia

Brunei Darussalan
Canada

Chile

China

Chirese Taipei
Hong Kong, China
Indonesia

Japan

Korea

Malaysia

Mexico

New Zealand
Papua New Guine:
Peru

Philippines
Russia

Singapore
Thailand

United States

Viet Nam
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AUSTRALIA

INTRODUCTION

Australia is the worldds | argest intahndamad econom
It lies in the southern hemisphere between the Indian and Pacific oceans. Its total land area of
nearly 7.7 million square kilometres is divided into six states and two territories. The population

of more than 22 million lives mostly in majbies or regional centres along the eastern and
southeasterrseaboards. Australia has maintained robust economic foravéhlast 21 years

averaging 3% over the period96@2013 (ABS 2013)n 201, Australiads GDP 1
USD696.74illion (USD2000 PPP), 24% increase from 20.

Australia has abundant, highality energy resources that are expected to last for many
decades at current rates of production. The Australian energy industry is a significant contributor
to the economy (ABS, &)1

In 201112 Australiads @&m4é0pagajoulep. Ausidaliacptoduoen enargy s
for both domestic consumption and export. Net energy exports accoubt@d &frdomestic
energy production in 2@, while domestic consumption accourtedhie remainin@3%
(BREE2013¢. In 2011Australiavasthewor | dé6s ninth | argest energy
around 2% of world energy productioBREE 2013a Given its large energy resources,
Australia is well positioned to continue its rolen asp@ortant supplier of world energy needs,
while maintaining domestic energy supply.

Australia produces uranium for export omnhjileall other energy production suegboth

domestic and internat i prodactionimrasetton average Attast r al i a
strong ratef 18% between 20002 and 201312 (BREE 2018).
In 2011612, coal accounted f@®% o f Australiads primary ener g

content terms, followed by uranium (20%) and gas (BREE 2013c)Crude oil and LPG

represented a further 6% of total energy production in energy content terms, and renewables 2%
(BREE 2013c)Relative to 20112, Australian mine production increased by 4.1% 813012

underpinned by 6.1% and 1.9% increases in the output of energy exatl cninmodities
respectively (BREE 2013b, ). Australiads energy
AUD177.4 billion in 20823, a decrease by 8.3% relative to-2RDIBREE 2013b).

Austral i a i slargest energy@noduckd Belamesnekporter of coal and a
maij or exporter of uranium and | iquefied natur
resources and geographical proximity to burgeoning markets indRadifgiaegiont is well
positioned to meet a significantprmr t i on of the worl dds growing e
own domestic needs.

Tablel Key data and economic profile, 201

Key data® Energy reserves”
Area (million sg. km) 7.69 | Qil (billion barrels) 4.2
Population (million) 22.3 | Gas (billion cubic metres) 38228
GDP (USD (2000) billion at PPP) 696.7 | Coal (million tonnes 93 400
GDP (USD (2000) per capita at PPP) 31210 | recoverable EDR of black

and brown coal)

Sourcesa.IMF (2013) b: GA (2012a) & GA 2010.

Source: 2013 Amaslian Identified Mineral Resources, Geoscience Australia. Figure quoted is for Economic
Demonstrated Resources (EDR).

Source: EDMC (23L
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ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

In 201B12Australi ads t ot awaslg? 9l0klatonges ef mieeqwvalents uppl y
(ktoe (BREE 2013c)Around 34% of supply came from coafs from oil,23% from gas and
the remaiimg 4%from renewables (BREE 2@).3

Australia accounts for around 6%toh e wor | dds bl a cikthe doortnl
largestproducer after Chingb1%) the United State@l6%)and India(9%) (GA 2012b)
Australian coking and steaming coals are high in energy content and are low in sulphur, ash and
ot her contaminants. Around 87% of forAexpertt rali ads
(BREE 2013a)C o0 a | i s sdcondlargest tommadilisy expoBREE 2013h)earning
AUD 38.6billion in 201813. Itis also an important component of domestic energy supply,
accounting fogpproximately0% of totalelectricity generatigBREE 2013a)

pr oduc

Gas has become increasingly important to the Australian economy both as a source of export
income and as a contributor to domestic energy needs. Almost all Acsiraiationagjas is
sourced from three basins: the Carnarvon BfishoreWestern Australia, the Gippsland Basin
offshoreVictoria and thenshoreCoopedEromanga Basin that straddies South Australia
and Queenslanboundary (BREE 2013&roduction of coaeam methane (CSM), which is
produced only in New South Wales ande@sland, has expaatapidlyfrom a share of 2% of
total production in 20623 to 12% in 20812 (BREE 2013aLSM production is expected to
continue to grow, and a number of projects are under developmen2dliB,2§ds production
increased by.®b, rdative t0201 512, to B billion cubic metre@REE 2013b)

Australia is a net importer of crude oil and petroleum products, but a net exporter of
liquefied petroleum gas (LPG). ArouB% of crude oil and condensate production is exported,
while @proximately85% o f Austr al i advasimpoaddiinn281819 (BREEe d st o c k
2013a) This is because a | arge proportien of Aus
west coast, which is closer to refineries in Asia than to domestic refineriesashdbase
(BREE, 2033.

In 2011612, 254000gigawathours (GWh) oklectricity were generated, mostly fooal
(69%) (BREE 2013c)Given its abundance, coal is expected to remain the most commonly used
fuel in electricity generatidtiowever,alarge mmber ofwind energy projectare planned or
underwayandare expected to account for an increasing proportion of total electricity generation
over the medium to long term.

FINAL ENERGY CONSUMP TION

Australiads fi nal l10BRwas4iP¢lkiaoe(BREE A0n8p Ih 200612 then 2 0 1
transport sector accounted for 38.2% of the total, the industry sector 38.6% the agricultural
sector 2.4%and the other sectors, which include residential, commercial and other, 20.8%

(BREE 2013c). By energy soupstroleum products accounted 38.9% of consumptioin

201B12 coal 34.2%ga22.86 andrenewables 3.4%. (BREE 2013c)

Table2 Energy supply and consumption, 201
Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production (296 246 Industry sector 23 263 Total 254 634
Net imports and other [i 179 201 Transport sector 30 119 Thermal 227 052
Total PES 122 858 Other sectors 24 170 Hydro 16 807
Coal 48 193 Total FEC 77 551 Nuclear i
Oil 41 380 Coal 2985 Other 10 775
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Gas 27 028 Oil 40 047
Other 6 258 Gas 13 007
Electricity and other |21 511

SourceEDMC (20B).

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

Australiads system of government dixastate t hr ee t
governments and two territory governments; and the local governments. Australian energy
resources are owned either by the federal government or the state/territory governments rather

than private individuals. None of the tiers of governmengaged in commercial exploration

or development. Thaustralianfederal government has title and power over energy resources

| ocated outside the first three nautical mil es

The state governments and the Northern Teyritave jurisdiction over resources on their
l ands or inside the first t hr e e The approvalt a | mi | e
process for unconventional gas exploration is overseen by each responsible state government,
with the Australianoyernment considering aspects of national environmental significerce
the Environment Protection and Biodiversity Conservation Act 1999. In this process each
statéterritory assesses applications framponentdooking to explore in their area, ahdnt
declines or grants access. Similarly, the assessment of safety requirements and environmental
regulatioefor the coal industry is carried out by the/ttatibory each project is based in.

Following a change in government on 7 September 2013yvénengmt announced a
number of energy policy changes and reviews. These include the repeal of the Carbon Tax; the
introduction of the Direct Action Plan for reducing carbon emissions; a review of the Renewable
Energy Target; and the development of an Enéfigite Paper. In addition, the former
Department of Resources, Energy and Tourism has been amalgamated into the Department of
Industry.

The Australian Government has committed to a set of signhature ewodermgforms to
respond torising business arttbusehold costincludinga new Energy White Paper.eTh
Energy White Paper will outline a coherent, integrated and efficient regulatory and policy
framework, stimulating sustainable growth, building community confidence in environmental
safeguards and grimg investment in the energy sect®r e al so t he 6Not abl

devel opmentsd section.

The Council of Australian Governmen{€OAG) Standing Council on Energy and
Resources (SCER) is responsible for pursuing issues of national significance gy el ener
resourcesectors. It is also in charge of advancing the key aims of theMomsterial Council
on Energy (MCEand former Ministerial Council on Mineral and Petroleum Resources.

Thestanding council aims to:
promote theconsistent upstream pgeum administration and regulation standards

address issues affecting investment in resources exploration and development
develop a nationally consistent approach to-efeagy technology

=A =4 =4 =

promote efficiency and investment in generation and network

1 build on Australia's resilience to ensupply shocks (Industry 2013)

On 13 December 2013, COAG agreed that its Council system should be streamlined and
refocused on COAGOGs priorities. SCER wi || be
EnergyThe terms of reference for the new Council are currently under development and will be
agreed by COAG.
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ENERGY SECURITY

In 2009, the Australian government released the first National Energy Security Assessment
(NESA), which assessed the challenges tHatdcoua f f ect Australiads curr
security. Energy security was defined as the adequate, reliable and affordable provision of energy
needed to support the functioning of the econ
provisionofenoly ener gy to support economic and soci a:
energy with mini mal supply disruptions; and ©6a
does not affect the competitiveness of the economy and encourages trindsienssctor.

Using the same definition of energy security, the second NESA in 2011 found that energy
security does not depend on Australian energy independence, or the abilitydoffigesdlf
Australiads overal!l e emain gdequateeandurelipblergasingly s e x pec
being shaped by both the level of new investment going forward and the price of energy, which
are both materially influenced by global trends (Industry 281did). has commenced on the
third NESA, with release goined for late 2014lhe updated NESA web page link is:
http://www.industry.gov.au/Energy/EnergySecurity/nesa/Pages/default.aspx

UPSTREAM ENERGY DEVELOPMENT

The Austaliangppver nment ds approach to developing the
by the following basic principles:

1 The efficient commercial development of its energy resources should be promoted to
provide the highestlue eturn for the community

1 Enemy resource development should be safe and sustainable, and consistent with all
relevant national environmental and healthadaty standards and obligations

T The devel opment of Australiads nmgoingr gy r es.
domestic energecurity

1 The developmendf i t s ener gy resour ces intesnhtionall d enha
competitiveness

1 The energy resource development framework should interface appropriately and
effectively with other relevant markets or regulatory frameworks twt sffipient
investment in upstream development and downstream supply capacity.

The Australiargovernment does not undertake or finance energy resource exploration or
development. In theffshorepetroleum sector, th&ustraliangovernment relies on annaal
acreage releast vacant offshore acreafgecreate opportunities for investmértie release,
distributed worldwideés a comprehensive package that incjebdsgicadletails of the acreage,
bidding requirements amyestment considerations fach release area on offer. The onshore
petroleum sector is managed by the relevant State/Territory jurisdictions.

ENERGY MARKETS

MARKET REFORMS

As mentioned above in the Energy Policy Framework s€DéG established the Standing
Council on Energy andeBources (SCER) o r more information on the
function, please see above.


http://www.industry.gov.au/Energy/EnergySecurity/nesa/Pages/default.aspx

APECENERGY OVERVIEW 2013 AUSTRALIA

ELECTRICITY AND GAS MARKETS

The National Electricity MarkelNEM) was established in 1998 to allow the-jatexdictional

flow of electricity between the Austral@apital Territory, New South Wales, Queensland,
South Australia and Victoria (Tasmania joined the NEM in 2005). Western Australia and the
Northern Territory are not connected to the NEM because of their distance from the rest of the
market. The NEM comm@mes both a wholesale sector and a competitive retail sector. All
electricity dispatched must be traded through the central pool, where output from generators is
aggregated and scheduled to meet demand.

The Australian Gas Market can also be separateldr@galistinct regional markets defined
by the pipeline transmission infrastruéituree Eastern Gas Market (including the Australian
Capital Territory, New South Wales, Queensland, South Australia, Tasmania and Victoria), the
Northern Gas Market and the Wéen Gas MarkefThe Government has recently released a
study on the Eastern Gas Market which will inform its Eastern Australian Gas Supply Strategy to
2020,, more information of which is discussed belawhie 6 Not abl e Ener gy De:
section.

A keycomponent othe ongoing energy market reforms was thay12009 establishment
of the Australian Energy Market Operator (AEMO). The AEMO is the amalgamation of six
electricity and gas market bodies: the National Electricity Market Management Company
(NEMMCO), the Victorian Energy Networks Corporation (VENCorp), the Electricity Supply
Industry Planning Council, the Retail Energy Market Company (REMCO), the Gas Market
Company and the Gas Retail Market Operator.

T h e A EWGQIOns includeperatinghe NEMand the retail and wholesale gas markets
in eastern and southern Australia; overseeing the system security of the NEM electricity grid and
the Victorian gas transmission network; ecomdgdeg/ transmission planning; and establishing a
shortterm trading nt&et for gagrom 2010 (AEMO 2009).

The AEMO is also responsible for improving t
prepares and publishes ay88r National Transmission Network Development, Rihich
provides more information to market paitiants and potential investoia addition, it
publisheshe Statement of Opportunitieggarding electriciagnd the new Gas Market Statement
of Opportunities, both of which forecast léaagn supply and demand. It afsaintains the
national gs markeBulletin Board.

The AEMO oversees Australiads energy mar k et
Australian Energy Market CommissjdEMC), as the rulenaking body, and the Australian
Energy RegulatofAER), as the regulating bodyhe Standing Council onné&gy and
Resources, comprising energy and resources ministers from all Australian governments, is
responsible for energy policy and the legislative frameworks under which AEMO, AEMC and
AER operate.

FISCAL REGIME AND IN VESTMENT
FEDERAL CORPORATE INCOME TAX

The corporate taxation treatment of companies operating in the energy sector is generally the
same as the treatment of corporations in all other industries. Corporations earning an income in
Australia are subject to corporate incomeataich is imposedt a rate of 30%. Project Fng

fencing does not apply, and profits and losses of one project can be used to offset those of
another project, subject to common ownership criteria.

Certain expenditures incurred by energy companies, such as exploratidnrexpe
royalty payments, are immediately deductible for corporate income tax purposes. Other indirect
taxes, such as payroll tax, fringe benefits tax, fuel excise and land taxes may apply.
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FEDERAL PETROLEUM RESOURCE RENT TAX

The Petroleum ResourcenR&ax (PRRT) is a Federal prdfitsed tax payable on the
upstream profits of a petroleum project. The PRRT has been in operation in Australia since
1 July1986. Previously applied solely to operations in offshore Australia, the PRRT was extended
to appy to all onshore and offshore projects operating in Australia from 1 July 2012.

Unlike royalty and excise regimes, the PRRT applies to the profits derived from a petroleum
project and not the volume or value of the petroleum produced. To ensure thhe only t
economic rent generated from a petroleum project is captured by the PRRT, deductions are
provided for all allowable expenditure (together with indexation of carry forward losses).
Furthermore, where other layers of resource taxes are applicable Statehaasl Territory
royalties and Federal crude oil excise), these expenditures are creditable against the liabilities of
PRRT projects. This ensures that petroleum projects are not subject to double taxation.

PRRT applies at a rate of 40 per centxabta profit derived in a financial year from a
petroleum projecfTaxable profit is calculated by deducting eligible project expenses from the
assessable revenues derived from the project. As the PRRT islaagegjdeix, losses may not
generally beffset against other project income. The exception is exploration expenditure, which
is transferable to other petroleum projects, subject to a number of conditions. PRRT payments
are deductible for income tax purposes, and a PRRT liability is catcpltadure Ibelow.

Figure 1: Calculating a PRRT Liability

Assessable receipts > Taxable Profit
—_ 2
Deductible expenditure PRRT rate (40%)
Taxable Profit PRRT liability

ROYALTIES

Royalties are generally levied by the States and are an alternate mechanism to charge for resource
extraction. Royalty rates vary across states and commodities, and areiéithedspdorem,

profit based or a hybrid (flat ad valorem with a profit component). For petroleum, royalties for
onshore production are collected by the state and Northern Territory governments. The rate is
generally between 10% and 12.5% of the ribeaealue of production depending on whether

it is from a primary or secondary production licence, or a combination.

For offshore production (excluding petroleum), 60% of the royalties are directed to the state
or territory government and the remainidi 4o the Australian government.

FEDERAL CRUDE OIL EXCISE

Excise arrangements apply to eligible crude oil and condensate production from the North West
Shelf project area and onshore areas (including coastal waters). Excise is levied on the price of all
sales made in a producing region, at rates based on the timing of the discovery and/or the date of
development. The first 30,000 barrels of cumulative production from each field is exempt from
crude oil excise.
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RESEARCH AND DEVELORMENT TAX INCENTIVE

The Research and Development tax offset has been in effect since 1 July 2011. The two core
components of the package are:

1 A 45% refundable tax offset for companies with a turnover of less tha2z0aillon
per year;

1 A 40% norrefundable tax offset for aggate turnover equal to or greater than
AUD 20million per year.

JOINT PETROLEUM DEVELOPMENT AREA

Petroleum produced within the Joint Petrol®ewelopment AreallPDA) is subject to fiscal

terms outlined in a Production Sharing Contract (PSC). PS@reameats between the parties

to a petroleum extraction facility and the Australian and East Timorese governments regarding
the percentage of production each party will receive after the participating parties have recovered
a specified amount of costs ampenses. Government revenues from petroleum extracted
within the JPDA are shared@cent to TimotLeste and 10% Australia.

MINERALS RESOURCE RET TAX (MRRT)

The MRRT regime, which applies to iron ore and coal mining in Australia, commenced on
1 July 2012.

Following the 2013 election, the new Government announced that it will seek to repeal the
MRRT from 1 July 2014. It released an exposure draft of the Minerals Resource Rent Tax Repeal
and Other Measures Bill 2013 and an Explanatory kiesoon (Treasury 2013) for a
consultation process, which has now been completed. On 20 November 2013, the Bill passed the
House of Representatives. On 14 November 2013, the Senate referred the provisions of the Bill
to the Senate Economics Legislation Cateenfior inquiry and report. The Committee reported
on 2 December 2013, recommending that the Bill be passed.

INVESTMENT

The Australian energy sector facesgaificantinvestment challenge over the next decade
although investment needs beyond thisdefiend on lonterm trends around demarithe
AEMOG s  Rd&tidnal Transmission Development Plan (NTNDP) foregasis 32 billion

for new generation and electricity transmissssets will be required over the next 25 years
(AEMO 2013).

ENERGY EFFICIENCY

Australia has a number of programs and regulatory measures that promote energy efficiency. The
National Strategy for Energy Efficiency (NSEE), released in Julyis28%verarching
progranme of work for promoting energy efficiency in Australiee NSEEis a coordinated

approach to accelérag energy efficiency effortsat helps households and businesses reduce

their energy costs and prepare for the emissions reduction measures and targets

The NSEE incorporates and builds on measures alreadyoadrng&tOAG and th&CER
through the National Framework for Energy Efficiency (NFEE). All NFEE projects and
activities now form part of the NSEE. The NSEE is -ye&d strateggontaining measures
across all sectérssommercial and residential buildings,japgs and equipment, industry and
business, government, transport, skills, innovation, advice and education. The NSEE addresses
barriers that prevent the optimal uptake of energy efficient opportunities, such as information
failures.

The Department ofndustry is workingo developthe Energy Savings Initiative (ESI), a
marketbased tool for driving econoiwjde improvements in energy efficiency.

The Energy Efficiency Opportunities (EEO) program is desigreftitess organisational
barriers to efficiergnergy use by building the energy management capacity of companies. The
program requires participant firmsngsmore than 0.5 petajoules) (Bfl energy per year
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(equivalent to the energy used by abo0DQQAustralian households)undertake rigorous
assessments to identify and evaluateetfestive energy savings opportunities. Firms are not
required to implement savings measures, but the requirements for public reporting on the
business response approved by their Besmwburage senior managersdmefully consider

energy use in a strategic business cafieed.than300businesses are currently registered with

the programme accounting for more than 60% of the total energy used by business and around
55% of all energy used in Austrdliasultsrom reporting to date indicate that corporations plan

to implement energy savings equivalentto at®at 1o f Austr al ioaAUD80®ner gy
million per yeafindustry 2011k

B R E BE=Egomomic Analysis ofESrdEnergy Interidlii2apnalysed engy intensity and
energy efficiency in Australia. Changes in energy consumptiookaredowninto the
activity effect, which is based on changes in the output or level of activity; the structural
effect, which is based on changes in the compositixctivty; and the efficiency effect,
which is based on changes in energy intensity.

The aggregate enefgPP ratio in Australia declined at an average rate of 1.3% a year over
the past twenty years.

The transport sector accounts for the largest shdieabfenergy consumption of the
sectors analysed, followed by the manufacturing sector. Energy intensity in each of these two
sectors declined ouwde period 19890 to 2004.0.

RENEWABLE ENERGY

Australia has abundant and diverse clean energy resdbraignificant potential for future
developmentSolar energy use increased by 20% betwee1 2@I@ 201812, which was the

largest growth among renewable sources (BREE 2013c). This was partially driven by the Small
Scale Renewable Energy Scheme (SRIEE&),is mentioned beloWlindpowered electricity
generation increased ¥y in 201512 relative to 20801(BREE 20B0).

The Renewable Energy (Electricity) Amendment Act 200%he Renewable Energy
(Electricity) (Charge) Amendment Act 20Hde passech iSeptember 2009 and June 2010,
respectively. The Renewable Energy (Electricity) Amendment Act 2009 modified the Renewable
Energy (Electricity) Act 2000 to allow the government to replace the Mandatory Renewable
Energy Target (MRET) with the expanded RalewEnergy Target (RET) fromddnuary
2010.

In June 2010, the Australian Government passed further legislation to split the expanded
RET into two parts. EffectiveJanuary 2011, the enhanced RET includes the SRES and the
Largescale Renewable EnergygEafLRET).

The enhanced RET aims for at least 20% (or arold@D&Wh) of electricity supply to be
provided by renewable energy sources by 2020. This includes a ta@@d@¥4bof new
renewable electricity generation, on top of th@AGWh of exsting renewable electricity
generation. TheRET will deliver the majority of the 2020 target (41 000 GWh), providing
investment certainty for largeale projects. The uncapped SRES provides a subsidy-to small
scale technologies, such as residentialpsolels and solar hot water systdins. Australian
Government will undertake a RET Review in 2014.

The Australian Renewable Energy AgekiRE£ENA) is an independent agency established by the
Australian government on 1 July 20k2nanages AUD 2 billion to fund renewable energy
projects and support research and development activities, along with activities that capture and
share knowledge. The two objectives of ARENA are to improve the competitiveness of
renewable energy technologies and to increasapply of renewable energy in Australia. The
Centre for Renewable Energy and the Australian Solar Institute has been incorporated into
ARENA.

ARENAGS imdependent decisionaking boardqlsoreferred to as thoard consists ofip
to seven members agpted by the Minister for Industry and has a CEO appointed by the
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Ministerfor Industry on the recommendation of the Board. Membership of the Board reflect
the skills required to meet the objectives of ARENA.
For more informationvww.arena.gov.au

There is no Australiwide feedn tariff scheme to support srsthle renewable
technologies. Most state and territory governments implemangdattional feeth tariff
arrangements for smatlale renewable technologied, all of these schemes havev feen
amended or closed

Over the long term renewablewiill play a morémportantrole in the Australiaenergy
systemSolar energy use in Australia is projected to increase by 7.8% per year from 11 PJ in
201®11 to 236 PJ in 20880. Wind energy useAustralia is projected to increase by 4.7%
per year to 282 PJ in 262950 BREE 2012b)

ENERGY TECHNOLOGY AND RESEARCH AND DEVELOPMENT

In the Australian science system, the bulk of basic research is conducted in the university
sector. Funding delivevgcurs through organisations including the Australian Research Council,
which has established a range of competitive grants schemes. The Commonwealth Scientific and
I ndustrial R e s €CSIRQ)Bnerdy rFagshiips pragrainavide8as focus for
erergy research and development in AustralisRENA supports research and development
into renewable energy through funding and knowledge sharing.

NUCLEAR
Australia does not have any commercial nuclear reactors.

CLIMATE CHANGE

The Australian Governmeints commi tted to reducing Australia
S5per <cent bel ow 2000 | evels by 2020. The Dire:q
meet this target. Legislation for the Direct Action Plan is being developed and will be introduced

into Parliament in 2014.

Central to the Direct Action Plan is an Emissions Reduction Fund with a capped funding
allocation of $1.55 billion over the forward estimates. The fund is intended to identify and
purchase verified emissions reductions from kassand industry at lowest cost.

The Government released a green paper in December 2013 to invite comment on design
options for the Emissions Reduction Fund. A white paper outlining the final design of the fund
will be released early in 2014. It is imertat the fund will commence operation on 1 July
2014.

Other elements of the Direct Action Plan include the One Million Solar Roofs program, the
Twenty Million Trees program, and the Solar Towns and Solar Schools initiatives.

NOTABLE ENERGY DEVEL OPMENTS

EASTERN AUSTRALIAN G AS SUPPLY STRATEGY TO 2020

Australia's gas markets are projected to undergo major changes in the period to 2030, with the
development of newnconventional gas resourseging an expected tripling of domestic gas
production over thiperiod in response to strong international and steady domestic demand
growth. In response to concerns about the dynamics of the eastern Agstsafimarkeds it

makes this transitipon 3 January 201He Australian Governmemeleasedhe jointEasten

Australian Domestic Gas Market Study. The objective of the Study was to inform policy makers
of the demand supply situation in the eastern Australian gas market and barriers to domestic gas
supply over the period 2@PP23, as well as canvassing oppitigs to improve market

9
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efficiency. The Studyfindings will help to inform the Government's Eastern Australian Gas
Supply Strategy to 2020 and the Energy White Baibeof whichare being developed in 2014.

ENERGY WHITE PAPER 2014

On 5 December 201Be Australian Government released the terms of reference for the Energy
White Paper and the Issues Paper was released on 17 December 2013. A Green Paper is
expected in May 2014, followed by the White Paper in September 2014. The Energy White Paper
will s¢ out an integrated and coherent Australian Government position on energy pailty and
consider the supply and use of Australiads ene
in new energy sources to ease demand/supply consteginistoy reform to put downward

pressure on priceand improved energy productivibownward pressure on prices will help

relieve cosbf-living pressures and improve business competitiveness. The Issues Paper provides
an overview of the energy issues fadirsty@ia. They include: energy supply security, regulatory
reform and the role of government, growth and investment, trade and international relations,
workforce productivity, driving energy productivity, and alternative and emerging energy sources
and tebnology.

NEW ENERGY PROJECTS

Australiads production and i nfr dhsoughthet ure ca
compl etion of n ElectricgyrGenemton Major PRojidiE & Ist of major
electricity generation facilitieader developmentncluding renewable and remewable
sources (BREE 2013d).
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BRUNEI DARUSSALAM

INTRODUCTION

Brunei Darussalgmhose name meansB r uhe dbode of Peg ©& located on the north

west coast of the island of Borneo. It covers a total land area of aré&sdquare kilometres

and has a 1&dlometre coastline along the South China Sea. It is bordered on the north by the
South China Sea and on all otides by the Malaysian state of Sarawak, which divides the
economy into two parts. Brunei Darussalam has four districts: the eastern part is the Temburong
District, and the western part consists of the BMuara, Tutong and Belait distrietsdits

captal, Bandar Seri Begaw#&located in the Brun&uara DistrictBrunei Darussalam &

small economy with a population of aroB88,372n 2011 ands characterized by a mixture of
foreign andlomestic entrepreneurship, governmegulation, welfafgrogramsandtraditional
villageeconomies

In 2011, BrundDarussalaths GDP we&i6billikhSbd its GDP per capita PPP was
USD40 492 Since their discovery in 1929, and gasave dominate8 r u n e i Darussal a
economy Accordingly, the oilangilas sect or is the economyds mai
constitutes around 95% of Br un6oofiB&GDRIT®s al amb s
further sustain and strengthen the oil and gas industry, the government is actively pursuing the
developmenof new upstream and downstream activities.

Tablel Key data and economic prof2€11

Key data Energy reserves

Area (sqg. km)? 5765 | Qil (billion barrels)® 1.1
Population (thousand) b 410 | Gas (trillion cubic metres) © 0.3
GDP (Billion US$) b 16.46 | Coal (million tonnes) © T
GDP (USD (2005) per capita at PPP) P 40 492

a. DEPD (2011)
b. EDMC (2012)
c.Proven reserves at the end ofZBR (203, p.6 and 20

ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

The btal primary energy supply Bfurei Darussalam i8011was3 394kilotonnes of oil
equivalent (ktoeNatural gas represented aboft of the total primary energy supply and oil
23%. Oil and gas production w&® 766&toe in2011. Asa major oil and gas exporter, Brunei
Darussalaraxpored83% of its oil and gas productior2idl 1

Brunei Dar ussal amdz0l2amountect to 1.Halion barrels, ardrity e s i n
natural gas reserves reachedridi@ cubic metresBP, 2013). In2011 crude oil and
condensate production averad6@,69Marrels per day (Mbbl/D), the magp of which was
exported (9%). The main export destinatidos Br u n e i Darussal amdés oi l a
2011 were Korethe ASEANeconomiegsAustralia, IndiaChina,New Zealanénd JaparGas
production wasiround 32million cubic metres a day, most of which was exported as liquefied
natural gas (LNG) to the major markets of Japan and Korea (REEn149.

Brunei Dar us s a lelacmétggenératian acdpacity meadhed | 8ixtgdatts
(MW)in 2011 In the same year, total electricity generate8l ¥e8gigawathours, with lnost
all of theelectricity generated being supplieddlyral gas (DEP2012, p.156
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Table2 Energy supply and consumpti@fll

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production 20 766 [Industrial sector 179 |Total 3725
Net imports and other -17 215 |Transport sector 431 Thermal 3723
Total PES 3394 |Other sectors 305 Hydro T
Coal T |Total FEC 915 Nuclear T
oil 773 Coal T Geothermal T
Gas 2621 oil 624 Others
(Solar) 2
Others i Gas 27
Electricity and other 264

SourceEDMC (2012).

FINAL ENERGY CONSUMP TION

BruneiDarussalatms t ot al final 2@lhreachgd)l5kioe.ihe arangpori on i n
sectot opped t he ec ono ngloktoeprdy.&%ofthe tadat amaumtd The t

other sectors (residential, commercial aneéenergy) consume3.44 of the total energy used

andthe industial sector19.86. In terms of energy source, oil was the fust cansumed

accounting fol68.26 of final consumptigrfollowed by electricity and other sources%38.8

and gas (3%). Natural gas accounted for 99% ffehesed to generate electricitye other

1% was generated by diesel fuel (EDMC, 2012).

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

BruneiD a r u s semdrgy mdicy is centred on its oil and gas industry. In 1981, the Oil
Conservation Policy was introduedter oil production had peaked at @6Qbarrels per day
(MbblI/D) in 1979 The policy amedtxee end t he | ife of the economy?d
oil production gradually declined to aroundMi&8l/D in 1989. In November 1990, the
government reviewed the policy and removed the production ceiling, resulting in production of
219Mbbl/D by 200. By2011 crude oil and cwlensate production averaged M65I/D . In

2000, the Brunei Natural Gas Policy (Production and Utilization) was introduced. The policy
aimed to maintain gas production at-2680 levelsn orderto adequately satisfy export
obligationsto open new areas for exploration and developerehtto encourage increased
exploration by new and existing operatémgler the policy,rpprity is always given to domestic

gas use, especially for electric power generation.

In January 2002,the Brunei National Petroleum Company Private Limited
(Petrol eumBRUNEI) was empowered to manage Br ul
the oil and gas sector. PetroleumBRUNEI has been granted all mineralniigdpetiroleum
exploration blocks, munee shareholder status in the Brunei Methanol Company Private
Limited, and one of its subsidiaries, PB Logistics, is a shareholder in Brunei Methanol Tanker
(BMT).

On May 242005, His Majestlie SultarandYang DiPertuan of Brunei Darussalam created
the position of the Minister of Energy amith it, the Energy Divisiomt t he Pr i me Mi ni
Office.The Energy Divisiowasr e s ponsi bl e for formulating the e
as presiding ovematters related to energe Petroleum Uniivhich overawthe development
of Brunei Darussalamds natur al gas and oi l s e
whichis tasked with managing and developing its electricity @lsotmme undethe purview

13



APECENERGY OVERVIEW 2013 BRUNEI DARUSSALAM

of the Minister of Energyn 2011the Energy Division and the PetroleUmit merged to
become the Energy Department, Pri me Ministerads

Brunei Darussalarhas implemented a seriesfigé-year economic development plan
known as the National Development Plan. Currentlytetite Naional Development Plan
(RKN 20122017) is in force. This is the secondyfear plan undehelongterm development
plan, Vision Brunei 203@hichstateshatt he economyds maj or goals for
are economic diversification and stresgtigof the oil and gas sector. The latter is to be
achieved by expanding the e cgoimgexplpratism bwth | and ga
existingand nevareas

ENERGY SECURITY

As an active member of the Association of S6ath Asian Nations GEAN), Brunei
Darussalam supports the implementation of strategies relating to energy security, diversification
of supply, energy efficiency and conservation among the regions. The government is working to
achieve the targets set under the ASEAN PlantiohAm Energy Cooperation 2616 (the

Action Plan). The Action Plan includes a call for more concrete andéetitad programes

and for more focus to be put on results throtggular measurement tbfe progress of
progranmes and activities usingetagreetb key performance indicatokd?(s) and targets.

Cognizant of its role in the success of the Action Plan, Brunei Darussalam is poised to
accelerate its exploration activities. The economy will implement advanced recovery methods and
technology taejuvenate maturing oil and gas fields. It is also exploring plans to diversify
energy mix and to promote alternative energy sources for power generation. The potential of
nonrconventional energy resources and power transmission interconnectiengyozx@mange
or power transactions will need to be exploited fully to create the additional power generation
capacityequired 1t i s hoped the econo,@aygngwithitsemork ur e i nt
to upgrade and expand existing electgeitgrang facilitieswill contribute toits energy
security.

Brunei Darussalam is also formulating an Energy White Paper with the aim of securing the
future of its energy sector. Three strategic goals have been set to drive the energy sector forward
and realizéhe National Vision. The goals are:

1. Strengthen and grow oil and gas upstream and downstream activities

2. Ensure safe, secure, reliable and efficient supply and use of energy

3. Maximise economic spiff from the energy induséityoost local content and secure
high participation by the local workforce.
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UPSTREAM ENERGY DEVEOPMENT

Brunei Darussal amds existing and potenti al oil
landmass and extend offshore to the outer limits of its exclusive economic zoniethglost o

existing oil and gas production is located in scattered sites around 70 kilometres offshore. While

its oil and gas reserves are expected to last for at least severabeeeamleseas onshore and

offshore have be@pened up for exploration.

Mog of Brunei Darussal ambds oi l and gas field:
of oil resources for about 80 years anagfral gas resources for oveydérs has required the
industry to move from primary recovery to secondary and pikattprof tertiary enhanced oil
recovery. Despite its status as a net exporter of oil, Brunei Darussalam imports about half of the
refined petroleum products it consumes since it has limited domestic refining capacity. In 2009,
the first phase of a 3D seismi sur vey of ficially | aurmcleed Br un:«
onshore exploration project in 20 years.

Brunei Darussalam also has excellenttéong prospects for natural gas and LNG
development. In addition to intensifying the development of ¢camagas, the economy will
continue to explore the availability of unconventional saidrgas, such as coal bed methane
The Brunei LNG plant has been in operation since 1972 and ships more than 7 billion cubic
metres of LNG annually. In 2000, Brub®iG Sdn. Bhd. embarked on the Asset Reference
Plan, which includes 25 key rejuvenation projects designed to stretch@Hifefilast until
2033 and improve efficiency to achieve higher production capacity. The rejuvenation projects
include replacing ¢hmain cryogenic heat exchangers, upgrading the cooling water system,
replacing the steapoweed generation plants witdn cegeneration power plargdonstructing
new LNG storage tankseplacing relief valves and control vaiwekupgrading the obsolete
Distributed Control System (DCS)

DOWNSTREAM ENERGYDEVELOPMENT

Besides exporting its natural gas, Brunei Darussalam looks forward to its utilisation for the
development of domestic petrochemicals and eneggive industries. To this end, 28.3

billion cubic metres of natural gas have been allocated for domestic downstream activities over
an estimated Agear span (FGE, 2010). Plans are underway to developoggpted

petroleum industries, including oil refining, petrochemicals, and associatdtcagowns
industries. The economyds first petrochemical
(BMC) is a joint venture company between Mitsubishi Gas Chemical Company, Inc.,
PetroleumBRUNEI andtdchu Corporation andwas officially opened on 25thyM2010.n

2011, 625,000 metric tonnes of methanol was exported (Brunei Times, 2012). ASEAN
economi es, Chi nese Taipei, Kor ea and Chi na w
importers (DEPD, 2012, p.99).

ENERGY MARKETS

The government regulates the enengrket in Brunei Darussajabut ro dedicated energy
regulatorcurrentlyexists in the economy. While energy prices are subsidised, an increase in the
smuggling of fuels to neighbouring econorhaes prompted the government to institute
considerable pecincreases faasoline (Premium 97) and diesel for vehicles and vessels not
registered in Brunei Darussalam. Concerned about the increasing cost of maintaining fuel
subsidies, the governméegam Subsidy Awareness Campeid®08to inform the publiof

the scale aheenergy subsidies in the economy.

ELECTRICITY MARKET

The Department of Electrical Services, established in 192 thé&rkitgilatory functions for the
power sector. Its mission includes the management and development of titg stmttic
There are two electrical utilities in Brunei Darussalam, the Department of Electrical Services
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(DES) and the Berakas Power Company Private Limited (BPC). BPC is owned by the Brunei
Investment Agency and operates as a private company that tee@dybard of directors.

Brunei Darussalamds electricity generation is
are the diesel power station at Belingus and the 1.2 MW Tenaga Suria Brunei (TSB)
demonstratiosolar energy plant. The transiois system consists of three grids operated by the

two electrical utilities.

ENERGY EFFICIENCY

Brunei Darussalamastively promoting energy efficiency and conservation in various sectors in

the economyT h e g oV er n mavitd target iste reduitd aomestic energy intensity

by 45% by 2035, with the 2005 [ evel as the ba
contribution to the APEC target revised at the 19th APEC Economic Leaders Meeting.

Brunei Darussalam has identified a number o$ume=an the generation, residential,
industrial, governmertommerciaand transportation sectors. The jdda improve the energy
efficiency performance of these five areas theeperiod between 2010 and 2finei
Darussal amds i theimepbvemdnteof gnérgy effciencyoand conservation are
detailed below.

1 Revision otheresidential sector electricity tariff structure to encourage the use of high
efficiency appliances, avoid waste and provide subsidies to the right groups of people
This was accomplished on 1 January 2012 when the domestic tariff rate was revised from
a regressive structure. Under the new structure, a reverse block rate was implemented
that keeps the cost for the first 600 kWh low, and then becomes progredséredy hig
consumption increases, thus incentivizing energy savings in residences.

9 Improvement of overall power sector efficiency through the implementation of energy
saving technology such asdnii combinegtycle gas turbie@nstead of openycle gas
turbines, reducing partial load operation, installing smart meters and upgrading the
transmission and distribution network.

1 Formulation of a national standard and labetigglatiorfor air conditioning systems
and lighting.

1 Facilitation of energy managatexercises in government buildings in order to increase
awareness and build capacity in the area of energy management and audit.

1 Promotion of energgfficient vehicles through the introduction of 100 hybrid and
electric vehicles into the market, replac¢mf main government cars with hybrid cars
and installation of a minimum of five electric charging bays across the economy.

The economy is also enhancing its human capacity tsssngies andworkshops on energy
management and energy audind throuh energy education in schools. The Energy
Management Guide and the Basic Energy Audit Guide are available to give practical help to
those carrying out energy efficiency and conservation measures in the government and private
sectors.

To buildanenergy diciert and conservation culture at the grasslevel, the Ministry of
Education and the Energy Division collaborated to introduce into the school cumiatdtiad
on the importance of using energy wisely and responsibly. Energy saving tipstedeaagrin
distributed to all Brunei Darussalam schools. In 2009, the Energy Clubs in Schools program was
launched to encourage students to act as energy ambassadors to promote energy efficiency and
conservation measures in their schools and at Bgritee ed of May 2013, 20 Energy Clubs
had been established.
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RENEWABLE ENERGY

Sol ar energy is by far the most promi sing ren:
equatorial sunshine. In July 2010, the economy commissioned a 1.2 MW solar power plant
known as Tenaga SufBaunei or TSBTSB is connected to the national power grid and is

designed to produce 1344 Mwh of electricity annsayg340 kilolitres of crude oil and

avoiding 940 tonnes of @@missioa annuallyThe &tual electricity recordad 2010 was 808

Mwh, i.e. saving an equivalent 205 kilolitres of crude oil and avoiding 566 tonngs of CO
emissioninto the atmosphere.

Another renewable prejethat is currently beirgyaluated by the economy i24aMW
wasteto-energy power generatigysternutilisingmunicipal waste. Research on other renewable
sources of energguch as winds being conducted by researchers in the local universities.

NUCLEAR
Brunei Darussalam does not hawmaclear energy industry.

CLIMATE CHANGE

Brunei Darussalamecognises the importance to its economic growth of energy security and
environmental sustainability. Environmental policy directions are embedded in the Vision Brunei
2035. These include:

9 Implementing the highest environmental standards for existimgpwnddustries in
accordance witie established international standards and practices

9 Strictly enforcing appropriate regulations on the maintenance of environments that affect
public health and safety

1 Supporting global and regional efforts to addressbweder and regional
environmental concerns

Brunei Darussalam acceded to the United Nations Framework Convention on Climate
Change (UNFCC) in 2007 and subsequently to its Kyoto Protocol in 2009. Brunei Darussalam
also associated itself with the Copemhageord in 2009. At the t18ession of the Conference
of the Parties (COP18) to the UNFCC, Brunei Darussalam pledged to continue integrating
environmental dimensions into its national development projects. Some of the proposed steps
include (UNFCC, 2012)

9 Introducing Environmental Impact Assessment (EIA) in the planning and
implementation of projects

Optimising land use by introducing vertical development in national housing schemes

Conserving carbon sink resources by maintaining 50% of total landdercfarast
cover and apportioning a percentage ofinyilireas as green areas

Promoting environmentally sound technology and products
Enhancing awareness of environmentally friendly Ig@estgileesource efficiency
Promoting green building initiatives

= =

=A =4 =4 =4

Increasing the utilization of renewable energy to reach 10% of the energy mix by 2030

NOTABLE ENERGY DEVEL OPMENTS

ENERGY INFRASTRUCTUREPROJECTS
Thegovernment oBrunei Darussalam seeks to maximispdtential of the c onomy 6 s o | a

gas resources ataltake advantage its strategic location for trading. One of the key initiatives
under the Vision Brunei 2035 is to designate industry -shestdic sites with supporting
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infrastructure and facilities. The first site, established in 2007, wag#nd.i8ng Industrial

Park (SPARK), designed specifically for downstream petrochemical processing activities. The
first petrochemical plant constructed at the site, a methanol production plant, was successfully
commissioned in April 2010.

A second industl site is being developed at Pulau Muara Besar (PMB) étf sugport
services, such as an Integrated Marine Suppb/(IBISB) fabrication yard and further
downstream activities (BEDB, 2012). The anchoring project will be a USD 2.5 billioargil refi
and aromatics cracker project to be developed by the Zheijiang Hengyi Group Co. Ltd. The
project is expected to begin operations in 2015, with a production capacity of approximately
135,00barrels per day. The first phase auiisist ofthe productn of petroleum products
such as gasoline, diesel and-fetef as well as paraxylene and benwdreh isused mainly in
textile production (BEDB, 2012). The feedstock for this plant will be crude oil and condensate.

In the power sector, a MemorandufmUmderstanding was signed between the Brunei
Government, Brunei LNG and Brunei Shell Petroleum Company to expand the Lumut Co
Generation Power Station to an installed capacity of 24@riitreasef 66 MW. This is to
meet the growing energy demandtifier next 15 years and beydiabsed orthe expected
increase ithenumber of households and industrial activities. The new expanded plant will boost
an improved efficiency of greater than 60% through the application of combined heat and power
integration ncogeneration (EWG, 2012).

BRUNEI NATIONAL ENERGY RESEARCH INSTITUE (BNERI)

Brunei Darussalamds newly established energy
Research Institute (BNERI$ now fully operational. This centre aims to be an inienat

centre of excellence in energy and will focus on developing innovative solutions for using fossil
fuels, for energy efficiency and conservation, and for renewable energy.

THE US-ASIA PACIFIC COMPREHEENSIVE ENERGY PARTNERSHIP(USACEP)

At the 7 EastAsia Summit (EAS) in 2012, President Obama of the United States, in partnership
with His Majesty the Sultan and YangP8&ituan of Brunei Darussalam and President Susilo
Bambang Yudhoyono of Indonesia, announced the formation of thésid.Sacific
Compehensive Partnership (USACEP). The United States has made available up to USD 6
billion in financing for this venture.

Under the auspices of USACEP, a new Renewable and Alternative Power Generation (RAPG)
Work Stream was established as part of the EA8yEGeoperation. The main aim of this
RAPG Work Stream is to spur new renewable energy collaboration and cooperation in the EAS
region. The RAPG projects will coexist and complement current renewable energy activities
within ASEAN and Dialogue Partnersasdo elevate the role of renewable energy in the region.

The first activity under the RAPG -iWnarftk Str eam
Frameworks and Best Practices for Grmin nect ed Sol ar PV Projects,
Brunei Darussalam fro810 September 2013. With over 70 participants, the workshop aimed

to provide useful recommendations and policy guidance to EAS member countries that would

allow for the promotion, development and deployment of renewable energy technologies.

APEC PEER EVIEW ON ENERGY EFFICIENCY PHASE 4

Brunei Darussalam volunteered to undertake the APEC Peer Review on Energy Efficiency
(PREE) from 1415 June 2013. Based on their findings, the PREE Review Team has set out 47
recommendations for improving Brunei Darussdla ener gy ef ficiency pertf
institutional context; energy efficiency goals, targets and strategies; energy data collection and
monitoring; policy measures for residential, commercial, government and industrial sectors;
policy measures ftnransport sector; policy measures for electricity sector; and policy measures
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for appliances and equipment. The final report was endorsed by the APEC Energy Working
Group at the 46EWG Meeting in November 2013.
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CANADA

INTRODUCT ION

Canada is a North American economy with vast natural resources, including large reserves of
fossil energy and a significant potential forfnons s i | energy whose | and =«
second |l argest after Russ.it8448 Gilionthedmamjorgyof popul at i
whomlive in its southern part bordering the United States of America, with approximately three
quarters living in the provinces of Ontario (38.39%), Quebec (23.61BsjtisindColumbia
(13.14%)Statcan2 0 1 3 a ) . grd3adomesta reduct (GDP) in 2011 grew 2.53% from

2010 amountingto USD1 078.98 hillion, and, in per capi¢ams (with 2000 as a base),

increased 1.47%, amdngtoughlyto USD 31289 (both in 2000 USD price and PPP) (EDMC,

2013). On averagie Canadian population hdmgh energy demands, bédhmeet their high

living standards but also due to pinevalentcold temperatureshe long distances between

major cities and the enefgien® nature of the activities that support the economy. These

fadorsi n combination with Caconfridutedte a finglavcapitapul at i o
energy consumption level in 2011 that wabkitiestamong the APEC economies,nearly

5.93 tonnes of oil equivalent (toe), way ahead of other large develB@estdnomies, namely

the United States (4.86 toe), Australia (3.4 toe), Russia (3.23 toe), the Republic of Korea (3.22

toe) and Japan (2.49 toe) (EDMC, 2013).

Canada islsoone of t he wor | d@dawihgoop itsevasteoil gngd gasr od u c e
reserveestimatedat 622.5 million cubic meters (mcm), which is equal to about 174 billion
barrels and 1 700.9 mcraspectivel{Statcan, 2013Statcan 2013c; CAPP, 2013a). Due to its
huge oil reserves of which the bulk (about 97%; 169 billion barrels) ventmaal (oil sands)
(CAPP, 2013a), Canada wasajor oil producer (174.119 Mtoe) and exporter (118.761 Mtoe) in
2011, and particularly, the largestrce of oil importgor the United States, i.e., 2 729 000
barrels per day (bpd), equal to 23.86% @Dit1 imports (11 436 000 bpd), a significant increase
from the previous year (2 535 000 bpd equal to 21.49% of its total import of 11 793 000 bpd)
(EDMC, 2013; USEIA, 2013). In the same year, Canada produced 132.386 Mtoe of gas of which
76.853 Mtoe waxported to the United States (EDMC, 2013). The economy is well known for
its rich supply of indigenous energy resources, with abundant reserves of oil, natural gas, coal and
uranium in its western provincaad large hydropower resources in its provofc€siebec,
British Columbia, Newfoundland, Ontario and Manitoba. It also holds significant offshore oil
and gas reses near Nova Scotia and NewfoundlgiMEB, 2011a). Accordingly, energy
production is important to the Canadian economy. In 2011 itbaontri on t o Canadads
and export revenue was 6.9% and 25.4% (equal to CAD 113.7 billion), respectively (NEB,
2013a) . C a n ardlargest gas prddecenvdogest al Preducdr andh Brgest
energy producer (CAPP, 2013a).

Tablel Key dataand economic profile, 201

Key data Energy reserves
Area (million sqg. km) 9.98 Oil (billion barrels) 174
Population (million) 34.48 Oil sands (billion barrels) 169
GDP (USD 2000 price and PPP) 1 078.98 | Gas (trillion cubic metres) 1.7009
GDP (USD 2000 price and PPP per 31289 | Uranium (thousand tonnes
capita) of uranium metal)

468.7

Source: EDMC (2013); Statcan, 2013c; CAPP, 201i24;2013.
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ENERGY DEMAND AND SU PPLY

PRIMARY ENERGY SUPPLY

Canadads domest ireachee9840 dipe inp201d dvithcat predominance of

fossil fuels (EDMC, 2013)il (174.119 Mtoe; 43.41 %), natural gas (132.386 Mtoe; 32.30%) and

coal (33.658 Mtoe; 8. 21%) accounted for the bu
the remainder was made up byrtwower (3319 Mtoe; 7.88%), other renewable sources

(3.426 Mtoe; 0.83%) and nuclear (8.130 Mtoé&b)1(B8d.). Howeversince a large proportion

of the energy produced was export€dy n a griméarg energy sply in 2011 tothdd

252.58'Mtoe, equivate to 61.63% of its production reflectthg growing role of Canada as an

energy exporting econolftlyid.).

Canadads natur al gas mar ketable production i
which was almost the same as its 2010 productidbO@L#4m), a significant decline from the
peak year of 2002 (172.2 bc®datcan, 2011; Statcan 2013de continuity of a lower
production in 2011 was the outcome of various factors, including increasing capital and labour
costs, the recession ofthepreavus decade and the United States?d
productionto decrease Carflada gas exports to its southern nei

As a result of the American shale gas boom, net natural gas exports from Canada have
followed a declining trenthistrend continued in 2011 as Canada exported 76.853 Mtoe of gas
to the United States, its only gas market, compared to 79.151 Mtoe in 2010 (EMDC, 2013).

Table2 Energy supply and consumption, 201

Primary energy supply (ktoe) Final energy consumption (ktoe) | Power generation (GWh)
Indigenous production 409 840 |Industry sector 56 757 [Total 639 000
Net imports and other -158 531 |Transport sector 59 754 Thermal 145 006
Total PES 252 587 |[Other sectors 88 065 Hydro 375 797

Coal 19600 |Total FEC 204 567 Nuclear 93 589
Oil 82724 Coal 2 757 Other 24 608
Gas 83593 Oil 92 581
Other 66 670 Gas 55 928

Electricity and other 53 300

Source:EDMC (2013).

I n 2011 proddcionafchad® al was 174.119 Mtoe, an increase of abouti®% fro
2010 when it produced 163.916 Mtoe (EDMC, 2013). The bulk of this production (118.761
Mtoe; 68%) was exported mainly to the United Stated (EDMC, 2013)th@ifact that the
output ofo i | sands has Dbeen incr easicteddgoincr€aaaenimdads t
the future. Canadaatsoa net exporter of petroleum produaiglnatural gas liquidsIGLS),
predominantlyto the United Stated.otal natural gas liquids and liquefied petroleum gases
produced in 2011 wa&4 472.3 cubic meters (¢cif) which 700.2 cm was exported (Statcan,
2013e). While their production was slightly largethb&@®010 productiof81 255.3 cm), their
exportswvere slightly lower than that of the previous year (730.8 cm) (Statcan, 2013f).

Canada generated 639 tethaurs (TWh) of electricity in 2Q1égistering an increase of
about 5% of the previous year (608 TWh) (EDMC, 2@18jropower plants were the largest
contributor (375.797 TWh) followed by thermal (145.006 TWh) and nuclear (93.589 TWh) plants.
Compaatively, the share of renewables other than hydro of the total production was small (24.
608 TWh), but it reflected a significant increase from their 2010 share (17.95hdiwh).
production has been growing at a significant ratesevidentin 2011 wbn wind, tidal and
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solarenergy, for example, generated 10.4 TWh of electricity, an increase of over 8% from 2010
(9.6 TWh) and a phenomenal increase of about 274% from 2008 (3.8 TWh) (NEB, 2013b).

Canada is the world's third largest hydroelectricitygaodfter China and Bramifith
roughly 255W of additional capaciip various stages of project developntieat will be
completedby 2030 (Irving, 2010). Moreover, if nuclear power is included, nearly 77% of
Canadads el ectri ciitty ggreeneenrhaotuisoen gdaocseess . n oCta neard a 0
actively traded with the United States through the interconnection of the two networks in both
economies. In 2011, Canada exported 5T@#Y of electricity to the United States and
imported 14.394 TWhdrm t he United States, making Canada
of electricity after France and Paraguay (NEB, 2011b; IEA, 2013a). This indicated a significant
increase in exports and a significant decrease in imports of electricity compareahen2010
Canada exported and imported 43.6 TWh and 18.8 TWh of electricity, respectively (NEB, 2010).

Canada produced 19.6 Mtoe of coal in 2011, a substantial decrease of about 11.1% from its
2010 production (EDMC, 2013)he share of coking coal, steam eoal lignite of its
production was 29.45%, 27.93% and 9.v&8pectivelffEA, 2013b).

Canada uses more thwalf of its coal production domestically for electricity generation and
various industrial applicatiprad exports the rest while also impgrtooal, primarily for
electricity generation, as well agrfetallurgical applicatiofibid). Coal consumptidmas taken
a declining trend in Canada due to various reasons, particularly environmental ones. This is
evident in a sharp decreakabout 38%n its production from 31.6 Mtoe in 2000 to 19.6 Mtoe
in 2011 (MEDC, 2013ranada has 8hillion tonnes of provedoal reserves of which 6.6
billion tonnes are currently recoverable using the existing technology. The recoverable resources
willlastabou 100 years at todayod6s production rate (N

Canada is among the three leading producers of uranium along with Kazakhstan and
Australia, accounting for roughly 64% of total global output in 2011 (WNAW2E 3early
9% of identified globaliranium resources and reserves of nearly 468 700 tonnes of uranium

met al (tUu) in 2013, the economyds output tota
gl obal uranium production, a decrease of abo
9783 tU( WN A, 2013) . The economy retained its ranl
producer after Kazakhstan in 2011. Canadads ur
Saskatchewan and i nvol ve s-praducing confipaniesh well agsor | dd s

t he wor | dégsadel ueaniugnensinivhich operdtes at full capacity (NRCan, 2009a;
NEA, 2012).

Other norhydro renewable energy sources are growing quickly in Canada, but their share in
Canadads tot al p r ill.Akhis was exidert in®11 wherpall types af son s ma
fossil energy consisting of renewables and nuclear energy accounted for 66.\WAZMi®e
equal to about 26.39 % of the economyds total
Of this, the sharef @ll renewables was 45.504 Mtoe bulk of which was hydro (32.309 Mtoe)

(IEA, 2013c).

Howeveri n | i ght of Canadaods abundant natur al r e
for certainrenewable sources such agiwtimeuseof whichhas grown ragly in recent years.
The contribution of wind energy to electricity generation is expected to grow steadily. Canada is
currently ranked ninth in the world in terms of totalled installed wind energy capacity, which is
6500 MW (CanWEA, 2013). The Caaradiind industry, which installed a record level of over
936 MW in 2012, is expected to install 1500 MW of wind capacity annually during the next few
years to reach the total installed capacity of
and Quebewill lead the instalment (CanWEA, 2013).

FINAL ENERGY CONSUMP TION

Canadads total final e n e Mg, andnereaseuofmgbaui 268% i n 2 0 1
in comparison to the previous year (199.425 Mtoe) (EDMC, 2013). Within this context, the single

largest consumer was the transport sectai4@btoe; 29.20%) followed by industry7&6

Mtoe; 27.74%)Yemonstrating the continuity of the pattern of consumption of EOI(,
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2013). Excluding the share of the-eoner gy sect or ogff coGamptod ads f i n
(23. 996 Mtoe; 11.73%), the residential (32.786 Mtoe; 16.02%), commerce and public services
(26.467 Mtoe; 12.93%) and agriculture (4.816 Mtoe; 2.35%) sectors accounted for the remaining
consumption (Ibid.).

While the transpod n d i n d u sconsuynptieneernaired andost at the 2010 level in
absolute terms (59.501 Mtoe and 56.595 Mtoe, respectively), the other sectors, namely residential,
comnerce and public servicasid agriculture (64.069 Mtoegistered an increaseatout
6.4% in energy consumption compared to the previous year (respectively, 30.808 Mtoe, 25.144
Mtoe and 4.231 Mtoe) (EDMC, 2013).

Following the 2010 pattern, fossilfeesc ount ed f or the bul k of Can
consumption, i.epetroleum products (92.581 Mtoe; 45)25@as (55.928 Mtoe; 27.33%) and
coal (1.697 Mtoe; 0.82%), followed by electricity as the largésssilosource of energy
(44.625 Mtoe;1281%)(EDMC, 2013)In 2010, the share of the latter@A nadadnal t ot al f
energy consumption (199.425 Mtoe) was respectively (91.711 Mtoe; 45.98%), (52.178 Mtoe;
26.16%), (1.703 Mtoe; 0.85%) and (43.512 Mtoe; 2Q@d%)

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

Canadads energy pol i cy,poldiesis marlebased. Howeverpiur ce de:
necessary, it also provides tengeted intervention in the market process to achieve specific

policy objectives, includintgealth and safety (e.g., pipeline regulation) and environmental
sustainabilitythrough variousneans, including regulatiddRCan, 2013. Certain agreements

and accords frame the econo\Wgsters Aceordeanttey pol i cvy
Agreement on Natural Gas Markets and Pricesaffreements between the Governments of

Canada, Albertapskatchewan and British Columbia on oil and gas pricing and taxation), the

Atlantic Accords an agreement with Newfoundland and Labrador and with Nova Scotia,

including the establishment of jointly managed Offshore Boards) Brekthieade Agreement,

which is a Canadigdmerican agreement followed by the North American Free Trade
Agreement (NAFTA). NAFTA is the cornerstone of
which emphasizes the importance of competitive market behavior and encourages investme

Can ad a Onsarketgibel.). g y

Variousdecisions of the Canadfare d e r a | government have contril
policy, including the creation of three ent{li#éCan, 2019. These are thNational Energy
Board (NEB) mandatedith promoting safety and security, environmental protection and
efficient energy infrastructure and markets in its regulation of pipelines, transmission lines, energy
development and tradegtbanadian Nuclear Safety Commission (CNSC) in chaggalafing
al aspects of the nuclear power industry in Canada; ahibitiie Energy of Canada Limited
(AECL) tasked witfiostering the advancement of nuclear energy and nuclear techiloéogy.
mentioned decisions also include the funding ofPtbgram on Energy Resch and
Developmento support thelevelopment of energy technologies (Ibid.).

The economy discorgorates agnix ofpdonhestic gnd foreigned companies.
As per the Canadian Constitution, @enadiamprovinces are thgrisdictionalowners and
managers dheirenergy resources (except for uraniwm)ethe Canadiafiederal government
is responsible for the control of international and interprovincial trade. In addition, the
Constitution mandatgsovincial or territorialegulatiorof mining activities on publicly owned
mineral leasgand hence there is separate mining rights legislation for each of the 13 Canadian
jurisdictions except for Nunavut (the northern and eastern portions of the former Northwest
Territories). As for oféhore mineral rights, dse are usually owned by the Canadian Federal
Government.
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Through Natural Resources CanddlRGan, the NEB and other government agencies
including Environment Canada, Fisheries and Oceans Canada, Indian and Northern Affairs
Canadaand Foreign Affairs and International Trade Cattedléederal government works with
provincial governments to implement ecoramdg development prograres and to honour
international agreementsparticularas an independent federal regultteN EB is in charge
of pipelines, energy development and trade issues in the Canadian public interest.

Even thoughCanada has an abundant and diverse supghgrafy eurcesjmproving the
sustainability of the ec o+teonvigbiityis@goemmentals uppl y
priority. As aconsequence, energy policiessaneltaneouslgentred on promoting economic
growth, encouraging the sustainable development of resources and limiting environmental
impact.

In this regardthe NRCan is involvenh the oversight dhe areas in which the market does
not adequatelneetthese policy objectives. For that matter, it emphasizes regulation to protect
the public interest and promote health and safety, and policies andnpedgoaencourage
scientificand technological research, promote energy efficiency, and support the development of
renewable and alternative energy sources.

ENERGY MARKETS
OIL AND GAS MARKETS

Wellhead oil and natural gas prices in Canada have been fully dereguthtedaichésn of

the Western Accord and the Agreement on Natural Gas Markets and Prices between the
Canadiariederal government atlte Canadiagnergyproducing provinceis 1985.The latter

opened up the oil and gas markets to greater competition by permittirexpoots, allowing

users to buy directly from producers and unbundling production and marketing from
transportation services. Oil and gas pipeline networks continue to be regulated as natural
monopoliefNRCan, 2009b; NEB, 1996).

As a federal regulatorydy reporting to Parliament through the Minister of Natural
Resourceshe NEB hasthe primaryresponsibilitfor regulating international and interprovincial
transport networks, as well as expdisigter of Justice, 2009ovincial authorities hattee
main responsibility for regulating local and regional distribution networks. Under the Canada Oil
and Gas Operations Act, the NEB continues to develop and maintain regulations for exploration
and development activities in aecord Frontier Lands (Mster of Justice, 2009b).

ELECTRICITY MARKETS

The structure of the Canadian electricity markets gives the provinces and territories jurisdiction
over generation, transmission and distribution of electricity within their boundaries, including
restructuringnitiatives and electricity prices. In turn, the federal government is responsible for
electricity exports, international and designateepinténcial power lines, and nuclear safety,
which is especially important since the ecomodey market is intewsonected at many points

with the United States to form a larger §¢ER, 2012a).

In most provinces, the electricity industry is highly integrated with the bulk of generation,
transmission and distribution services provided by one or two dominas. Wiliile some of
these utilities are privately owned, many are Crown corporations owned by the provincial
governments andlthough independent power producers also existarthegrely in direct
competition with a Crown corporation. Exceptions indhelg@rovinces of Alberta, which has
moved to full wholesale and retail competition, and Ontario, which has established a hybrid
system with competitive and regulated elements. Retail electricity prices vary across the
provinces, in terms of both their levand the mechanisnby which they are setith the
provinces with an abundant supply of hadectricity having the lowest prices. In most
provinces, prices are set by the regulator according to a formula that determines the cost of
generation plus @asonable rate of return. While retaittecity prices in Alberta are more
marketbased tham other provinces and territoriasd the remaining regulated price plan is
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gradually being phased ontQintario,both regulated and deregulated price plsn®ffered
(NEB, 2009).

Institutional arrangements have been made to improve the reliability of the electricity power
system. The United States Energy Policy Act of 2005 called for the creation of an Electric
Reliability Organization (ERO) to address exmscabout the reliability of the North American
grid thathad beemprompted by the 2003 blackout. In July 2006, the Federal Energy Regulatory
Commission of the United States (FERC) certified the North American Electric Reliability
Corporation (NERC) asd¢hERO, authorisinthe NERC to enforce reliability standards on the
owners, operators and users of the bulk power system in both Canada and the United States
(FERC, 2006)The Canadian and United States governments also established the Bilateral
Electric Reliability Oversight Group as a forum in which the United States Department of
Energy, the FERC, the NRCan and the provincial energy ministries can discuss issues of mutual
concernEERC, 2005)

NUCLEAR POWER

Nuclear energy is an important component of £d a6 s ener gy mi x account
(93589TWh) of the economyds t dWhaih 20&llaedcdflecinga t y gen
slight increase in its share compared to that of 2010 (14.5%; 90.6FDMH)2013)

Canadads ywutakehs wnehign the federlxdnsingjover nmen
the governmentds role covers certain issues, i n
regulation of all nuclear materials and actiitREgn, 2013c)Conerned with hedlt safety,
security and the environment in relation to nuclear activities in Canada, the federal government
has put in place a comprehensive legislation fram&wopkotecting the latter, whidk
comprisd of the Nuclear Safety and Control Act (Regulatihe Nuclear Energy Act (Nuclear
Research and Development), the Nuclear Fuel Waste Act (Waste) and the Nuclear Liability Act
(Liability) (Ibid.Jrhe federal government and the provincial governments have certain rights and
responsibilities with respdcto t he economyds nucl ear energy se
regulates the development and application of nuclear energy iniCackitionto the other
previouslymentioned responsibilitieand the provincial governments decide whether they
should embark on nuclear energy projects and operate nuclear energy plants through the
provincial energy organizations or private utility comgHudes

Canadads nucl ear ener g20in®Omtarid,loimQuebecrasdiimt s of 2
New Brurswick operated by public utilities and private companies of which 17 are in operation,
two are shut down and three are being refurbisiftedan 2013).

There are two organizations which report through the Minister of Natural Resources to the
Parlianent of Canada that play key roles in the Canadian nuclear energy progtamicthe
Energy of Canada Limited (AECand the Canadian Nuclear Safety Commission (CNSC)
(NRCan, 2013.

The AECL, which is wholly owned by the Canadian Government, is themgcor® pr emi er
nuclear and science organizatom it has beemandatedo developpeaceful applications of
nuclear energy. It has two distinct roles, namely a public policy role and a comm&¥iial role
respect to the former,abnducts nuclear resgaand development, producing medical isotopes,
and the management of legacy and historic nuclear wastes. Regarding its commercial role, the
AECL designs, develops, deploys and refurbishes nucleas besmedron Pressurized Heavy
Water Reactor technoipgd.e.,Canada Deuterium Uranium Reac{@ANDUS) (Ibid.). As a
result, AECL delivers research and development support and services, such as consulting and
maintenance, to nuclear utilities and Candu Energy Inc., thegeutatalesigner and builder
of the CANDU reactors. In 2006, the Government of Canada launched-ffeafive AC620
million stadup phase of a lorigrm strategy to safely and es&tctively deal with legacy
radioactive waste and decommissioning liabilities at AECL sites, basmshdnvaste
management and environmental princpl&€L, n.d.) In 2011, he Government of Canada
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renewed this Nuclear Legacy Liabilities Progeawth a thregrear extension worth CAD 439
million. AECL is currently reviewing and updating its estioiatde liability for nuclear
decommissioning and waste managefA&@L, 2013).

TheCNSC is an independent agency of the Government of Casieativith regulating the
use of nuclear energy and materials to protect health, safety, security @nohtiher@rand to
respect Canada's international commitments on the peaceful use of nucleaMRDangy (
201R).

ENERGY EFFICIENCY

Energy Efficiency Act

The Energy Efficiency Act, which took effect in 1992 and was amended in 2009 to expand its
scope ane@ffectiveness, provides for ttreationand enforcement of regulations on the energy
efficiency of productaindsupportsthe pursuit of arenergy market transformationCanada
throughthe replacement ahe least efficient products with hefficien, costeffectiveones
Provincial governments are also major contributdtsetenergy efficiency in their respective
provinces through the establishment of eredfipyent building codes, equipment standards, etc.

EndUse Efficiency

At the federal ieel, energy efficiency issues are addressed by the NRCan through its Office of

Energy Efficiency (OEE), with the vision to improve thesautilii on o f energy by
Canadians to energy efficiency at h o nke , at wol
delivers the ecoENERGY Efficiency program to improve energy efficiency for a cleaner
environment and reduced greenhouse gas emissions (GHG), while saving Canadians money and
making the most of Canadads nawniilr2816the esour c e
ecoENERGY Efficiency program targets energy efficiency improvements irusdl sadtors,

making the housing, building and equipment stock more-efiigyt, energy performance

more visible, and industry and vehicle operations more efficient.

Secific areas of work include a more stringent model energy code for buildings, a next
generation energy rating system for homes, project financing tools, transportation, product
regulation, industrial energy management standards and integrated conargynggletions.

These efforts support a July 2011 commitment
Energy Ministers to work on a Collaborative Approach to Energy.

The OEE also delivers ecoENERGY for Biofuels, which supports the production of
renewable alternatives to gasoline and ,deskebncourages the development of a competitive
domestic industry, and ecoENERGY for Alternative Fuels, which supports the diversification of
energy used in the transportation sector through education anth@adtieédiesand codes and
standards development for natural gas.

In addition to coordinatgthese programs, theEB is mandated to strengthen and expand
Canadads commitment to energy efficiency to f
policy objetives and programaforming key decisiamakers in government, industry and the
nonpr of it sector about Canadads energy conserv:
focus of the OEE.

CLIMATE CHANGE

As energy production ancbnsumptioncontribue significantto Canadadés gr eenhous
(GHG) and air pollutant emissiotise Canadiagovernment policies aaémed apromoing

energy efficiency and cleaner technologies,ingpostewable energy supplies esdlicing

GHG emissionsSince 2006, tie@overnment of Canada has invested more than CAD 10 billion

to reduceGHG emissions and build a more sustainable environment through investments in

green infrastructure, energy efficiency, clean energy technologies and the production of cleaner
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fuels. As prt of the Copenhagen Accord, Canada pledged to set a goal to reduce emissions by
17% from 2005 levels by 2020is was endorsed again through the Cancun Agreement and is in
line with the US goals in this regard.

The federal government is pursuing mber of actions to reduce emissians the
environmental impact of the energy sector for the benefit of Can&dianef the most
significant polies the Clean Air Agenda, aims to minim
sustainability anthe environmeh mainly through the reduction of GHG emissidkiter
reviewing groposal for a Comprehensive Air Management Sgietariopedvera twaeyear
period the Canadian government agieét1lto finalse t he syst emd sthenaj or el e
aimto implemenit by 2013 (Treasury Board, 2012).

Canada has continued its engagement in the UNFE@&iations to support the
establishment of a fair and comprehensive global climate changsinegirttee end ahe
Doharound of negotiations under thtNFCCC (Untied Nations Framework Convention on
Climate Changaip December 2012n this regard, it hasgsificantly increased its climate
change el ated financi al support to oOaccelerate
countries with an overall commitmeri $1.2 billion in new and additional climate change
financing for the fiscal years @2011, 2012012 and 203120136 (Government of Canada
2013).

Another component of the Clean Air Agenda relates to the promotion of a cleaner
transportation sectogifwhich the government decided to issue three new emissions regulations
for new vehicles and engines, aligned with the U.S. Environmental Protection Agency (EPA)
standards. In addition, the Clean Air Agenda activities included the tracking of the new U.S.
labelling regulations for new liglity vehicles in order to develop a matching policy measure in
CanadaThe energy sectords engagement with the ClI
energy efficiency, renewable energy supply and the facilitttiercahmercial availability of
new technologies to minamithe environmental impact of energy use (Treasury Boayd, 2012

Additionally, Canada has sought to strike a balance between its energy requirements and
environmental considerations to make igggnconsumption environmentally sustainable by
decreasing the adverse environmental impact of-exlatggl activities. As part of this policy,
the NEB conducts amnvironmental assessment for any energy project falling within its
mandate, which is a iew of the environmental effects likely to be associated with an energy
project. This assessmertbi®ecompleted before the NEB makes a decision on whether or not
to approve an application for an energy prdd€B, 2013c)Ot h e r NEB&sesrel at ed
include itsntroducing new pipeline performance measures to promote continual improvement in
the management of pipelinfhese measures are meant to pedpent pipeline accidents
leading to environmental damages and harming safbtic (NEB, 2013d

In the power sector and in spite of its lower GHG emissions, the Canadian government
announced in 2012 stricter regulations concerninbaseal electricity generation, with new
standards applicable foew and olghower plantshat have reached thedeof their economic
life. The standardsyhichwill be in force by July 20Hse expected to result in a cumulative
reduction in GHG emissions of about 214 ntegaes which is equal tcemoving some 2.6
million personal vehicles per year from the (@adada Gazette, 2012).

Thus far, hesepolicies have shown that firénmarycomplexity in addressing climate change
liesinst rengthening the energy s adeduatdedislity mompet i t i
adjustingpriorities and meeting intenioaial commitments on the subject. This is particularly
important in the case of the jurisdiction eglilatory statusf the United States, which Canada
follows closely, as the close economic and energy ties lbeveeneconomiesreate an
intrinsic reed to harmonize
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NOTABLE ENERGY DEVEL OPMENTS

NEW CLEAN ENERGY TEC HNOLOGY INVESTMENT

The Canadian Governmentds policies are aimed a
of the economgndstimulatingob creation whilalsominimising environmeaitimpact

Semming from the Economic Action Plan and in connection with the ecoENERGY energy
efficiency programes, Canaddas boostedesearch and development to support energy
technology innovatiocapable oprodudng and utilsingenergy in a moreigtainable way. To
do so, the ecoENERGY Innovation Initiative was created and funded in the Budget 2011, to
focus on the following strategic areas:

1 Energy efficiency

Clearand renewabldectricity
Bioenergy

Electrification of transportation
Unconventioal oil and gas

=A =4 =4 =4

Unlike mainstream trendis which sustainable energy efficiency, renewable energy and
alternative technologiae considered the oilgvironmentallf r i endl y sources, Can
also applies to hydrocarboas,approackerived fromCanadads rol e as a maj ol
gas supplier and the consequent impact of energy produadtioaconomyNRCan, 2012J.0
amplifythe scope and results the ecoENERGY Innovation Initiativé is divided ito two
funding streams, one for rassh and development projects and one for demonstrative projects.

While a portion of the funding from the prognaeis to be provided to federal researchers and
laboratoriesas continuel support fortheir activities, candidates for funditgpincludeboth

for-profit and norprofit Canadiamrganizations, such as electricity utilities, gas ufplitiese

sector firms industry associations, research associations and academic institutions at any
provincial, territorial, regiorna municipal governmetdvel Canadads Economic Act
2011).

OIL SANDS
Canada has the wor |l dd&RCah asy dccauning forl97%s(6H ds r es o
billion barrels) of Canadads otleteresourseshavees (17 4

secued Canadahe third rank only after Venezuela and Saudi Arabia in terms of oil reserves
(CAPP, 2013a). Qil sands are a solid-lednay type of crude oil composed of a mixture of

natural bitumen, sand, water and clay, with the largest known deposits Itmtéthabasca

oi l f i el dBRrovince of BleentaPrdudien from oil sands in Canada has grown
continuously since iteginning in 196Tt reached 744000barrels per dajpd) in 2012 when
Canadads convent il8®8d0b pod,l apcrcoodwncttiinogn fwaars about
total oil productiomf 3 054000 bpdn thatyear (Ibid.).

In recent years, the rup in oil prices and technologieavancementsavedramatically
improved the economics of oil sands production and resulteddoiom going into the 2009
recessiorOil sandgproduction is projected to reach 3 000 000 bpd by(IREHE; 2013e).

Rapiddevelopment of Canada's oil sands for mainly exports to th&ilU&ly continue
in the foreseeable future. However, its grostthand sustainability will depend on achieving a
bal ance obetween the opposing forces that affe

hand, certain factors contribute to i ts deve
recognition, staé investment climate, global growth in oil demand, size of the resource base and
proximity to the |l arge U.S. market, and potent

there are factors that could hamper its development, including éstise, air emissions, local
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infrastructure and services, labor requirements, natural gas costs and the light/heavy oil price
differentiad (1bid.).

Moreover, part from the large investments required to develop the potewilasarfids
the role of tedmology in increasing the sustainalwfitgil sands productiowill be critical in
determiningo i | suture @otfibution to the Canadian oil industry. As a reference,
technology has enabled a 26% reduction in carbon emissions per barrel opoddsaredsin
2012 compared to 1990 levels (IPIECA, 2012) and this trend is expected to continue. In addition,
the Canadian federal and provincial governments alike are investihgniew technologies as
carbon capture and sequestration technologge to utilisethis strategic resource in a more
sustainable wayThis will lead to new technologi¢hat aretargeted atreduéng both
environmentampactandthe cost tdederal and provincial governmdatginancial support of
suchprojects (NEB, 201}a

LNG TERMINAL PROJECT S

The Canaport LNG terminal in Saint John, New Brunswick thatdsegiaportingoperations

in 2009 was Canadaod s/ (regasificatiofprane getrs. AaveverNtie f ac i | i
NEB during the period October 2011 to oy 2013 approved certain LNG export licenses
for exporting Canadian LNG to primarily the A%saific marketfor which the respective
companiesvould buildLNG export terminals in the Province of British Columbia (BC). They
include its awarding a-g&r export licence t&kM LNG Operating General Partnership
(October 2011) for exporting LNG from the proposed Kitimat LNG Terminal to be located at
Bish Cove, near the Port of Kitimat in,B8d another t8C LNG Export Ceoperative LLC
(February 2012) foexporting LNGfrom a proposed LNG terminal to be located on the
Douglas Channel near Kitimat.Rebruary 201&he NEB awarded 25year export licence to

LNG Canada Development Inc. for its LNG exports from a terminal to be located at Kitimat
(NEB, 2012bNEB 2013f).

Among many other requirements for their approval, the NEB efisairdbe proposed
volume of gas exports does not exceed the sngadedo meetestimatedlomestic demand.
In the case of the Kitimat LNG terminal approved in Z0f@xample, it will be abledgport
as much a670 million tonnes of LNG (equivalent to 0.93 trillion cubic swdtreatural gas)
over a 2%ear period, with a maximum annual output of 24 million tonnes of LNG,
approximately equivalent to 914.6 miltiebic metres of natural gas per N&B( 2013f).

As of 2013, Canada does not have any operational LNG export facilities, but at least five such
facilities have been proposed as follosuglas Channel LNG (Kitimat/BC), Kitimat LNG
(Kitimat/BC), LNG CanadaKitimat/BC), Pacific Northwest LNG (Prince Rupert, BC) and
Prince Rupert LNG (Prince Rupert, BJRCan, 2013.

OTHER PROJECTS

I n an effort to expand Ca n agvandtsegrawth nroie n t oi l
production, in Decemb@011the NEB approved the Bakken Pipeline project. The pipeline will

extend from Saskatchewan to Manitoba, connecting to Enbridge Pipefimeaiihtine system

and will serve as a continuous, H@ng source of light crude oil supply to the ce@Gaahdian

and USmidwest markets to maintain the keagn competitiveness of refineries in those

regions (NEB, 2011c). AdditionaithyFebruary 2012he NEB authorised the expansion of the
Northwest Mainline, a project to build and operate three revalngas loops in northern

British Columbia and northwest Albeadtallingl11.2 kilometregiith an associated investment

of CAD 324 million. The projeaimsto connect the natural gas supply from the Upper Peace

River in British Columbia with markeththnd in Canada and the United StisieB, 2012c).
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CHILE

INTRODUCTION

Chile joined APEC in November 2004 and is one of its three Latin American member
economies. Located in South America, it shares borders with Peru to the north, Bolivia to the
north-east and Argentina to thastto the west, its coastimuns 6 43kilometres along the

Pacific Ocearit occupies a long, narrow land area of nearly0Z58quare kilometres that is 4
300kilometredong and on average only kildmetres wide. Administratively, Chile is divided

into 15 regions that are ther subdivided into §58r ovi nces . In 2010 the eco
wasabove 1million, most of them livingn urban areasvith he three largest urban regions

alone $antiaganetropolitanBio Bio and Valpara)smoncentrating roughly 40.3%, 11.9% and

10.3% of the total population respectively (INE, 2GEi2¢n the size and shape of its territory

and its number of inhabitant€§ hi | e 6 s g e n densdtylis lopv,0 withh lesghan o n
nineinhabitants per squatometrein 2010 on averagethoughin such metropolitan areas as

Santiago and Valparaiso it is much higher, having respectively as much as 446 and 107 people per
square kilometre (INE, 2011).

Chil eds economic growbli s | eden gr emar kkahrnees
(GDP) reached U5231.73illion andn per capitderms amounted to USD 13 388 (USD 2000
at PPP) that represented respective increases of 5.9% and 4.9% from 28ic&1680, the
Chilean economy has almost doubled in per capita terms and has been one ¢fgimwiagtes
economies in Latin Americe.n t er ms of Chi I, eoGghly 1G.B% was o mposi t
accounted by the joiragriculture fishingand miningsectors,manufacturing and industry
represented 224 and the services, transport and communicatioasle p the remainder
60.4%In particular,gpperst ands as one of @bsignifieadt driver farn d mar k s |
private investmesitas its output is mainly oriented to exports; in 2012, this acteitydd
alonefor nearly 9% of the mining GDP (BC2013.

In order to attract direct investment inflows to sustain its economic growth, the Chilean
government has focused on keeping its economy open through liberalisation, free trade and
regulatory stabilityy2012 Chilehad signed variety ofradeagreementsiot all ofwhich were
full free agreement$he 60economies with which it has agreemigrdsice: the European
Union, Mercosur (agional trade group compdsofArgentina, Brazil, Paraguay, Uruguay and
Venezuela), India, China, Japan, Kdvlexico and the United Statéhese agreements grant
Chile preferential accées® mar ket s t hat represent the majori:t

Furthermore, and in spite of its diverse geography and abundant natural resources, which are
favourabldo renewable energy, the territory is very limited in fossil fuel resources, making Chile
anet energy importdor which one of its mainstay priorities revolves around a steady energy

supply.

Table3 Key data and economic profié®11

Key data Energy reserves

Area (sg. km) 756 102 | Oil (million barrels)® 13
Population (million) 17.31 | Gas (billion cubic metres)® 10
GDP (USD 2000 billion at PPP) 231.73 | Coal (million tonnes)b 155
GDP (USD 2000 per capita at PPP) 13 388

a. Poval developing reservasthe end 0c2011(MINERGIA).
b. Totalrecoverable reserves at the end of @0@g 2012).
Source: EDMC2013.
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ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

According to EDMC (2013 hi | eds t ot al prPES)mareage®@.®ofrem gy suppl

2010to 2011 to reach 33 5Kitotonnes of oil equivalent (ktoApproximately 4792 of this
energy volume was supplied in the forerude oil and its byroducts15.96 ascoal, 13.8% as
natural gas and the remaink®846 as other sourcesparticularlybiomass and hydropower.
Given its limited endowment of hydrocarbons, Ghila net importer of primary energy,
especially of fossil fuels, with its net primaeygy importhaving grown 12%om 2010 to
reach nearly 25 O@fbe whichrepresented nearly theearters of its FES.Despite its small
contribution to TPESC h i | e & autputfrore mogfgssilsourcesncreased 14.3% from 2010
to 2011; while biomass and hydropower accounted for most of this wahanenergyas
grown very rapidly in recent years

In regards tdf os s i | e ner g yprovedcsudeuail cesesves arGduriteld1ddd s
million barreldy the end of 2012vith most of itlocatedn the southermMagallanes regioim.
the light of the low domestic protiuc o n , n e a r drude adislipplyofolb820ktoa in e & s
2011 came from imports that also includeg@rbgucts such as diesel, gasoline and LPG
(EDMC, 2013)As for natural ga€hilé demand was met by thigearters of imports and the
rest by donsic production in 201®1INERGIA, 2012

C h i Hoenéssocoalproduction is mainly located at Isla Riesco in the Magallanes region.
Total recoverable coal reserves are estitnatedoughly 155 million tonnes (EI2013 but as
of 2012, domestic proction accounted for less than 6% of the total sSUMINERGIA,
2012%

INn2011 Chil ebds tot al i n 47 54IMW eintludend mulglic senvicei t vy
suppliers93.26) and sel§uppliers@.8%). This represented an increag96MW (35%)from
2010 with thermal power plants maintaining their share ehtwis of the total capacity (self
suppliers includedndthe remainder contributéy hydropowerthe share of whichas been
declining since 199&hen it reached 48%o about 336 in 2011 (MINERGIA, 2012a)
According toEDMC (2013, in step with the strong economic growth seen in 2@tiricity
generation in Childuring that year increased #2ifh comparison t8010and reached 67 724
gigawathours (GWh)of which 596 camefrom thermalplants,31% from hydropoweplants
and the remaining 10.4% from plants with other renewable energy technologies

OwingtoChi | eds ab un demergy eesoorddn, particula ofavatér eesources,
thdr contribution toTPESis high, totaltig 7 022ktoe and representingore thanthree

cap

guarters of t domestie ereengyo proguitsmm 201d(EGMC, 2013 . Chil eds

primary supplgf nonfossil energyn 2011was mainly made gpbiomass and hydropower.

FINAL ENERGY CONSUMP TION

Chilés total f i naéxpaadedRBdrgm2@eloimreachritietmore than 26 000

ktoe by the end o011 Energy demand was fairly balanced between the in8udst),(
residential, commercetd publif j oi nt | vy ahe@ 32 ®06) ancrtansport 29.96)
sectors. By energy source, more than halff
products (8.8%) primarily consumed in the transport and industrial seétimved by
electricity and other sourc@8.86), natural ga¥.@%) anda marginal share of cqal2xs).

Energy consumptiofor each of these sources diverged from 2010 levels, rising 13.7% and

11. 5% respectively in the cases of oi l and

economic activities, while it dpe nearly 17% for coal and gas alike (EDMC, 2013).
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Table4 Energy supply & consumptia2z11

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production 9881 |Industry sector 9728 |Total 67 724
Net imports and other 24 947 |Transport sector 7784 Thermal 39 693
Total PES 33545 |[Other sectors 8 498 Hydro 21 009

Coal 5323 |[Total FEC 26 009 Nuclear

Oil 15 820 Coal 324 Others 7022

Gas 4 566 Oil 13734

Others 7 837 Gas 1970

Electricity and other 9982

Source: EDMC (2012).

ENERGY POLICY OVERVIEW

ENERGY POLICY FRAMEWORK

Chile has embarked on the development of an economy based on international trade and the
rules of the free markghcethe 1980swhenthe economgtarted to grow significantrom

that time to 2011, Chitas almost doubled its income per capita and has been one of the fastest
growing economies in Latin Americaaddition, it provides a supportive business environment

for foreign ivestments with streamlined administrative processes and simplified tax.payments
The Chilean economy is highly integrated, as demonstrated by its participation in free trade
agreements and its vigorous development of further trade opportunities. Ehdbsdadrom

an economy dependent on copper exportsdigeasified participant in a free markeigling
productsof higher added value.

In I'ine with these foundations, Chil eds ener
market economy and oriedttowards enhancing ésonomic efficiency amthergy security by
reducing itsvulnerability to supply shocks and high dependence on imports, taking into
consideration its increasing energy demaadtrengthen the organisation of its energy sector,
the Chilean Parliament approved the creation of a Ministry of Energy in November 2009. In
February 2010, the new Ministry of Energy started operations. It centralises the functions of
developing, proposing and evaluating public policies in this areajgintbkedilefinition of
objectives, the regulatory framework and strategies to be applied, and the development of public
policy instruments.

In early 2012, the Chilegavernmenthrough its Ministry of Energgleasa the National
Energy Strategy 202030 ENE in Spanish) o gui de tldngterne energy @aticy 6 s
ENE®ds mai nto guidg tlee@neigywsector and set itsgedicd objectivelor the long
term. On electricity issues, the documésdks aheadto the goal of supplying clean,
compeitivelypriced and reliable energy to Chile inciningdecades in order to support
economicdevelopment and growth. T sq the ENE has establisia: the followingsix
priorities (MINENERGIA 201d):

1 Economywide promotion of energy efficiency

Promotian of nonrconventional renewable energy

Expansion of hydropower generation to reduce dependence on energy imports
Introduction of new schemf® electricity transmission

Madifications to the electricity market to make it more competitive

=A =4 =4 =4
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1 Development oérergy integratiowith neighbouring economies.

FISCAL REGIME AND E NERGY PRICES

dnce 2000Chi | eds fi scal policy has been developed
that emphasises meditterm fiscal responsibility. The 2006 Fiscal Responsibativ

introduced new rules on the investment of accumulating &ssadslition, itcovers central

government agencies, but not the central bank, publiinaocial enterprises, the military

sectorpr municipalities

In Chile, prices for petrolednased fuels are set by market conditions across all stages of the
value chain, including retail sales at service stations. However, specific excise taxes (IEC in
Spanish) are charged on transport fuels (gasoline, diesel, LPG and CNG). Although Chile does
not employ direct energy subsidigshas a currentrige stabilization mechanighmat was
introduced in February 2011 to reduce uncertainty about domestic prices for oil products. This is
the governmentds Consumer sd P natiohat Oit Priopes Sy st en
(SIPCO). Under this system, a price band is determined around the average price of a fuel over
the previousmonths if the price of the fuel rises or falls outside this band, the excise tax is
adjustedo counteract the price changeug tsignificant variations in price are absorbed into the
IEC excise tax system and consumer risk is minimized.

Chileds Economic Devel opment Agency (CORFO)
Ministry of Economyl t s mi ssi on i s t o copomic mavelopmenttbye econo
supporting production companies. CORfDdles subsidiésr studiesat the preinvestment
stage and loAgrm credits for financing. It also helps consortiums to develop biofuels projects
and solar energy pilot projects

ENERGY MARKETS

The electricity market in Chile encompasses power generation, transmission and distribution. The
regul atory framework for Chil eds electricity
competitive markets for generation and supply. The electaidigt im whollgervedy private
companieswhile he governmentmainsa regulatgmpolicymaker and technical consultant

suchefforts to identify the requirements to méwat projected demand growth. The principal

state organisation involved in thgulation of the electricity industry in Chith@ésMinistry of

Energy, which is supported by the National Energy CommiSsimision Nacional de Er@rgia

CNE) and the Superintendence of Electricity and FS8elgerintendencia de Combustibles y
Eletricidador SEC).

DuetotheE NEds goals i ssued in 2wilfaceanantberofel ect r i ¢
changes in the near future to improve competition and transmission infrastructure and foster
interconnection with its neighbouring economiessubgeed in its goals, ENtfasdefined
severabperationaktrategieshat, with the passing of the Concessions Law in late 2013, will
streamline electricity projects and strengt h
electricity dispatch cenfiesutonomy improvemerst to supply schemes, regulatory
modificationgnvolvingtransmission and sttansmission issuas well aghe introduction of
net billing foresidentiatustomer§MINERGIA, 201d).

Mo s t of Chil eds oi |l Iliged dnd ig privately evonédtboughits as b een
National Oil CompanyE(mpresa Nacional del Petr&ldAP) is also a major participantdih
production activitieand controls itsrefining in the economy. Additionabyd to offset its
limited hydrocarbonesourcedNAP carries out exploration and production activities abroad,
in places such as Ecuador, Argentina and .Edygt the last decade the government has been
encouraging the participation of private companies in exploration activities to bogist dome
production. This led to the signing of nine Oil Operation Special Contracts (CEOPSs) in 2007 for
blocks in the Magallanes area and of five additional CEOPs in 2011 for blocks in Tierra del
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Fuego. In several of these blocks, ENAP participates ased. pastfor coal,the Isla Riesco
project in the south dhe economys expected to increase significantly the domestic, supply
with anannual output of approximateliyl6of coal(Mina Invierno, 2012).

ENERGY EFFICIENCY

Energy efficiencys amongC h is |peofitiesas it works toward achieviitg key goal of

enhancing its energy secudty.per the ENE issued in 2018, governmentds appr
recent yearbas been focused on increasing the electricity generation from nonconventional
renewable engrgsources, with efforts also encompassing the stabilizatlemafd growth

through energy efficienefforts. In the ENE, the Ministry of Energy has established a main

energy efficiency goal consisting of arE2i4ction in thenergy demand foreaagfior 2020

In terms of energy efficienchetMinistry of Energy is responsible for the development of
policies and guidelines, including gh@motion and enhancement efonomywide efficient

energy usas a means of contributing to the achievemenisaofdhl Furthermore, in pursuing

these objectives, the Ministry of Energy hinges on the Chilean Energy Efficiency Agency, which
is responsible for implementing many of these pobgiggomoting, disseminating and
implementing dedicated programs; opamémgmarkets and explore opportunities in the field of
energy efficiency; and develop energy efficiency marks to recognize aheacbagemkergy

efficiency companies.

RENEWABLE ENERGY

In April 2008, Law 20.257 (the Law of Noonventional Renewable Emng was enacted

which was added to previous maodifications introduced through Law 19.940 (2004) and Law
20.018 (2005}t establishes the requirement that electricity compaciiele a percentage of
nontconventional renewable enelggnewable energy cixding large hydropower plants,
NCRE)as a share of the totadergy sold

Specifically, the law requires that between 2010 and 2014 5% of the total annual withdrawals
from electricity generators that obtain energy from electric systems with andag&aigd
greater than 200 M¥é guaranteed tmme from norconventional sources. The requiese!
of nortconventionaknergysources riselsy 0.5% annuallp reach10% ofthe total energy
production by 2024Since 2005, the Ministry of Energy haseimgnted, through the CORFO,
a mechanism used fmancefeasibility studies for NCRE projefis up to 40% of the total
study with a UF 1,000 cap.

Due totheENE®& s goal NCRE whichodeiines nomcgnventional renewable
energy in terms @lll renewable sourcesth the exception of hydropower plants larger than 20
MW, it is expected that in the near futheeshare athistype ofenergy wilbeincreasgin the
Chilean electricity matrix. To achieve this t@dNE has appliedeveral stragies, including
improvemert tobidding mechanisnevelopment of a geeferenced atlas to provide accurate
information to support investment projedisancing schemesnd the development and
implementation of differentiated policies to accounthi®rspecific technical and economic
issues that each technology presents (MINERZIAD). Currently, there are twan-going
public contestshe first will subsidigaeimplementation cé Concentration Solar Power pjant
andthe seconawill fund NCRE plot projectsIn addition to the abovéhe ENEd s g o al of
expanding hydropower generation to reduce dependence on energy imports will also contribute
to power generation in favour of carfie®e, renewable technologies.

The Chilan governmenglsoenactedhe Law to Promote the Expansion of Renewable
Energy, which doubles the goal previously set by Law 20,257 and specifies that 20% of the
electricity soldy 2025must come from nenonventional renewable energies. In addition, it
introduces the obligatiarsf the Ministry of Energy to conduct annual public procurement of
energy blocks generated from-oonventional renewable energy, which will serve to fulfill the
required NCRE quotas
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NUCLEAR

In 1964Chile createits Commissiomn Nuclear EnergyComisiddhilena de Energia Nuolear
CCHEN) to address the operation and regulation of two nuclear reactors located in the Santiago
metropolitan regiqgrwhich up until now have been used forlyesearch purposés.2007 the

Nuclear PoweWorking Groupwas ceatedto assess the potential advantages and risks
associated with the usenotlear enerdgr power generation. In order to consider any program

and make any decision in the futureEtHE stresses the need to maintain its ongoing efforts so

as to undrstand the potential advantages and disadvantages of the use of nuclear energy for
electricity generation purpofg$NERGIA, 2012).

CLIMATE CHANGE

Chile is a signatory to the United Nations Framework Convention on Climate Change (1995) and
ratified tle Kyoto Protocol in 2002. In 2006, the government published a National Strategy on
Climate Change to promote action in that area. In December 2008, to complement the strategy,
Chile published the National Action Plan on Climate Chang# 2008is actioplan assigns
institutional responsibilities for adapting,
change (CONAMA, 2008h addition, Chile is involved in the Partnership for Market Readiness
Initiative by the World Bank, a grbased, qmcitybuilding trust fund that provides funding

and technical assistance for the collective innovation and piloting ofbaseienstruments

for greenhouse gas emissions redudtinder this initiative, Chile will evaluate designan
Emissions Tradg Scheme (ETS3)long with other market instruments that result in mitigation
actions in relevant sectors of the econdfaye recently, with thgublication of theENE in

early 2012, the Chilean gover nmenlongtsm r es sed

sustainable developmémtough the development and usermdrgy in a way that preserves the
environment.

Since 2012, Chiteas beemvorking in a participative medittor project named Mitigation
Actions Plans ScenafioMAPS Chile. The main objectieé this project is to estimate
mitigation scenarios and their economic impacts for 2020, 2030 and 20&@chigiots as
energy and macroeconomic quantitative models.

WhileChi | eds cont r i b enidsionss varyolowgalt ardurad!0.2%ther b o n
global carbon dioxide emitted in 2009 (UNStats, 2012) its tesritdghly vulnerable the
effects ofclimate change. Glacial nmgjt shifts in rainfall patterns, expanding deserts, and the

m

greater frequency of El Nifio weather pattentishavea n i mpact on the econo

supply, food production, tourism industry and migraasnwell a®n its socieeconomic

devel opment and energy security. I n this reg

resources, food production, urban amabktal infrastructure, and energy supply as the four areas
most vulnerable to climate change, and where adaptation would be required.

NOTABLE ENERGY DEVEL OPMENTS

All energy sector public services are integrated and under the oversight ofMin@stry of

Energy includingthe CNE, the SEC and the Commissionon Nuclear Energy. These
institutions are charged with applyidgyifying andinterpreting macro policies, technical
analysis, tariffs, rules and regulations, along@nfiicement. On the imphentation side, the
Governmenis supported by the Renewable En@gytre and the Chilean Energy Efficiency
Agency. The activities of these agencies are integrated with other government agencies, and
involve public and private sector cooperation.

ENERGY EFFICIENCY

In order to enhance energy efficiency across the economy, the following are some of the
milestones that have been achieved during 2013:
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- Launch of the Action Plan of Energy Efficiency (PAEE20)establishes a series of
concrete measures to be lenpented in the period 2012020, with the aim of
achieving a 12%&ductionn the final energy demand projefte®020

- Vehicular labeling The vehicular labeling aims to provide objective information to the
public on fuel consumption and CO2 emissminnew vehiclet only applies to the
first sale of light vehicles, with a gross vehicle weight of up to 2700 kg and which are
used for the passengaensport except those designed primarily to carry sagpas
trucks and vans.

- En.lighten Initiat ive: For the transition to efficient lighting, Energy Efficiency Division
coordinated this initiative to develop a policy for the transition to more efficient lighting
in the residential sector. This involves the development of MEPS, the implementation of
support programs, impriog the technical capacity ftre quality assurance of the
products on the domestic market and émgarsustainable transition.ig forms part
of a globalinitiative and is promoted by the United Nations Environment Program
(UNEP), which selected Chile as a pilot country.

- MEPS for nondirectional lamps for general liumination: In Decemberthe
Ministryof Energyreleased the first energy efficiency standard. As a result, lamps with
an energy efficiency index greater than 80%ahag sold. The restriction on sales will
be gradual over time.

- Launch of the Energy Efficiency Label for companies (Sello de Eficiencia
Energética in Spanisfihe label is a recognition that idéeddind rewarsithe leading
companies in the developgrhef national energy efficiency initiatives that have allowed
them to reduce their energy costs, increase their competitiveness and reduce their
emissions. In December 2013, 40 companies are recognized with the Energy Efficiency
Label.

- Energy efficiency mting system for the residential sectorThe Energy Rating of
Dwellings is a tool for voluntary use, which rates the energy efficiency of a new home in
its use stage, considering requirements for heating, lighting and hot water.

- Creation of the InterMinisterial Committee for Energy Efficiency (CIEE). To
strengthen coordination between ministries and agencies, th#iristerial
Committee for Energy Efficiency (CIEE) was created with the mission to advise the
President on the coordinated developmentiloligpolicies, plans, projects and to guide
the development of EE in the public sector.

- Incentive Program for the production and trade of dry firewoad®\ program for the
construction and implementation of collection centers and drying firewood began in
2013, through a competitive nonrefundable fongroducers and traders in the region
of Araucania, Los Lagos, Aysén and Los Rios, executed by the Technical Cooperation
Service (SERCOTEC).

- Communicational Campaign "Rock the Future:Energy efficiency is theenergy
of the future": (November to December 2013). The media campaign consisted of a
mini series of four chapters, developed with the aim dhgiaatsciousness abdhe
correct use of energy in homes. It was primarily foonsgging persons betwetbe
ages ofl5 and 35, a generatibiatis considered to keemajorfactor of change in our
society.

Also theChilean Energy Efficiency Agency (AChEE) has worked on implementing energy
efficiency specific programs the areas of Industry and Mining, fsport, Buildings,
Education, Monitoring & Verification and Business Development.
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RENEWABLE ENERGY

With the aim of promoting a more accelerated development of renewable energy, in March 2013
Chil eds Ministry of Ener gynalprejdcts that grahts holdere w r e g L
of exploration permits the right to exploit the resources they find through an exploitation permit.

By the same date, 76 exploration permits and six exploitation permits had been granted, setting a
more favourable outlodér the development of this energy so(Wi&NERGIA, 201d).

In January 2013 the Tambo Real solar power plant with a capacity of 1.2 MW in the Central
region of Chile came online and in July 2013 the El Aguila solar power plant wittedn instal
generatig capacity of 2 Mtarted operations. The El Aguila plant is located in Arica at the
north of Chile, the plant supports Chileds mis
strengthen nofossil power generation in order to reduce its vulligraand enhance its
environmental sustainability. Moreover, these projects will pave the road towards more ambitious
efforts entailing largeolar capacity (MINERGIA, 20)3&ther significant achievements in
renewable energy are as follows:

Award Tend@oncentration Solar Power

The Government of Chile and CORFO grant a subsidy of $20 million and access to additional
funding from major players worldwide, for over U.S. $500 million for the construction of the
first Concentrated Solar Pow&SP) in LatimMmerica. The contest was awarded to Cerro
Dominador project, belonging to the company Abengoa Solar Chile. The concentrating solar
plant to be built considered an output of 110 M@VI&r6 hours of thermal storagkowingor
anoperaion with a higheplant factor of 80%. The initiative will be lotatethe commune of

Maria ElenaAntofagasta Region and the estimated investment amounts to approximately U.S.
$1,000 million. For its operatiohe plant must precisely align its 10,600 mirrors witbaaofar

140 square meters each, distributed in a circular area of alama anwaliiles, to reflect the
sunlight that strikes them toward the top d@dtzhighcentral tower.

Tender "Innovation in Non Conventional Renewable Energy”

The Ministy of Energy, announced the results of the contest "Innovation kCdlorentional
Renewable Energy" initiative to support the development of pilot projects for energy self
sufficiency based on renewable sources. The competittived34 proposals, of which 10
were selected, for a total investment of $5,400 million, of which this prograsfundl33%6
(approximately $ 1,800 million). The selected initiatives developed different teckntdogies
biomass and mihiydro, for different industries, such &nsa, mining, retail, fruit, wine, dairy,
fishing, sports and education.

Applied Research and Development in Solar Energy

Fraurhofer ISE has benefitedfrom beingpart of the new "Applied Research Centres and
Development" that operate in Chile. The Frawrhoftitute for Solar Energy (ISE), perform
applied R & D in solar energy. It has funding support from the Ministry of Energy for 8 years for
a total amount of 13 million dollars.

Applied Research and Development in Marine Energy

On Januaryt the Minstry of Energy in conjunction with InnovaChile launheall for
International Centres of Excellence for R & D in energy ae#ése This initiative will be open
until 8 April 2014. The Ministry of Enengill devote a fund of $13 million ov@ryearsa
financethe activities of the research center.
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CHINA

INTRODUCTION

China is one of the worl do&s i mpo-eastdsiahnd e mer gi nc
bordered by the East China She, Yellow Seand the South China Sea. Its population of
1.34billion is roughlyorei f t h of the worl dds popul ation. It

square kilometres, with diverse landscapes consisting of mquiatesss, plainsdeserts and
river basins. Its total maritime area is 4.73 million skjlareetres and the length of its
coastline reach82thousand kilometres (NBS, 201

After reforming and opening its economy in 1978, China entered a new period of high
speed growth. Its entry to the World Trade Organization in 2001 further cenhttdbits
prosperity in the first 10 years of the twéntyr st cent ur y . totdlimpontssadds pr opor
exports in the world increased from 4.0% in 2002%0in 201 (WTO, 202). In theprevious
year , China overtook ecaenglangest acanomly,aanionmaftertthee wor |
United States. Its gross domestic product (GDP3&#&billion (USD 2000 at PPP), with the
primary, secondary and tertiary industries accountih.®4r, 46.66 and43.36, respectively
(EDMC, 203B; NBS, 202).

Due to its huge population and booming economy, China plays an increasingly important
role in the worl dbés @aveepgtgdthan@h ikeda swasSomhe swat
largest energy consumer in2&dd accourtdfor 21.9% of globaprimaryenerg consumption
in 202 (BP 20B). However, its per capita primary energy supfplyodnnes of oil equivalent
(toe)in2011 i s far | ower than that of many devel ope
It is almost ondifth of the per capita engrgonsumption of the United StateBC, 20B).

China is rich in energy resources, particularly coal. According to recent estimates, China had
recoverable coal reserves of around biHdom tonnes, proven oil reserves1at3billion
barrels and provematural gas reserves3aitrillion cubic metresdm) at the end ¢t012(BP,
2013. In addition, China is endowed with dig@awatts (GW) of economic hydropower
potential, more than any other economy. Coal and oil resources have been utilized more
extasively than natural gas and hydro for power generation and industrial development.

In terms of its energy reserves per capita, China is wetl sndowedThereserves per
capita of coal, oil and gas are all well below the worldwide average |dirigatitime of its
energyeserves per capftace China to conserve its resources. From 128 fothe average
annual growth rate of primary energy consumption in China was 5.6% and the average annual
growth rate of GDP was 9.9% (NBS,20Chinaesentiallyachieved its goal of a quadrupling
of GDP supported bgnlya doubling of energy consumption.

Table5 Key data and economic profid®1l

Key data Energy reserves

Area (sq. km) 9600000 | Oil (million barrels) 17 335
Population (million) 1344.1 | Gas (billion cubic metres) 3096
GDP (USD (2000) billion at PPP) 8845.33 | Coal (billion tonnes) 1145
GDP (USD (2000) per capita at PPP) 6581

a. Proven reserves at the end of 2011 (BP, 2013).
Source: EDMC (2012)
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ENERGY SUPPLY AND DEMAND

PRIMARY ENERGY SUPPLY

Chinads primary energy supply has ecgnpaicnded sha
growth, especially in energy consumgiioneavy industry. 18011 the total primary energy

supply increaset0.36 compard with 2010 reaching 536million tonnes of oil equivalent

(Mtoe) including net imports and other. Of this, coal was the dominant source, accounting for

74.3%, followed by oill(7.86), gas4.8%) and other3.C%) (EDMC, 20B).

Table6 Energy supply and consumption, 201

Primary energy supply (ktoe) Final energy consumption (ktoe) Power generation (GWh)
Indigenous productiol 2 223 366 |Industrial sector 876 017 |Total 4713019
Net imports and othel 381 251 |Transport sector 18256 | Thermal 3806 136
Total PES 2 536 205 [Other sectors 393889 | Hydro 698 945
Coal 1 885 584 |Total FEC 1452 421| Nuclear 86 350
Oil 451986 | Coal 559 002 | Other 121 588
Gas 121 866 | Oil 413 902
Other 76 769 | Gas 82 394
Electricity and othe 397 123

Source: EDMC (2@L

China has providesignificantpolitical and financial support for the development of its
abundant indigenous coal reserves to ensure the security of its energy suphly. €201 na 6 s
total energy production react#2P3Mtoe of which coal accounted f82.246, followed by oil
(9.130), gas4.3%) and other4.30) (EDMC, 203). Since the 1990s, Chinese authorities have
been encouraging fuel switching (for example, from coal to cleaner fuels), introducing energy
efficiency initiaties to reduce pollution and emissions from energy use, and optimising the
existing energy structure. Howewth lean oil and gas resources, the share of coal in total
domestic energgroduction is still at a comparatively high level. 12, 2@kl prodation
reachedl825Mtoe, 3.8% higher than the previous yé&astal coal consumption reachEgir3
Mtoe, 6.2% higher than the previous year 88d6 of global coal consumption in 2FBP,

2013).

In 2012, Chinads domest i ¢ 207.bmilidretonmes (mtyipimg2a®u ct i on r
compared to 201 At the same time, crude oil imports rea@Tdant. Since 1993 hina has
been anetoil andoil product importer, andetoil andoil product imports increaséal327mt
in 202. Total oil consumption reaath483.7mt, 5.0% higher than the previous year ah®bo
of global oil consumption in ZDBP, 203).

Chinads proven gas reserves aQaglresgneshayer oduct i
grown from1400hillion cubic metresb¢m) in 2001to 3100bcm h 2QA2. Since 2001, gas
production in China has growR.26 a year, on average, to reE@h2ocm in 2011 (BP 281
The expansion of natural gas pipelines has also been rapid B& 284 same time, China
imported20.0bcm ofliquid natural ga&G) and21.4bcm of pipeline gas in ZDTotal gas
consumption reachet13.8bcm, 9.9% higher than the previous year dr#to of globalgas
consumption in 2@BP,2013).
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Chi na has be e n-largdsteconowin terohdad elestric avwerdyesieon

capacitysince 1996. Its electric power industry experienced a serious oversupply problem in the

late 1990s, due largelylaaver demand after the closure of inefficient stateed industrial
units, which were major consumers of electriBitpsegently, lowever, apower supply

shortagealeveloped as a result of rapid economic expansion after 2001. Between 2001 and 2005,

installed generation capacity increased steadilyammial average raié 9.8%0; snce 2005,
installed generation capatiagincreased steadily ataamual average raie13.66. In 2A0,
installed generation capacity reacd@2lGW, an increase of 10.1% compared with 2009
(EDMC,2013.

The powersupplystructure is becoming more diversjfieth wind power and nuclear
energy generation increasing rapidiy. 2011, total power generation in China was
4713.02erawatt hoursTWh). Thermal power accounted 180.86 (3806.14'Wh) of total
generation, hydropowg4.86 (698.95TWh), nuclear energy8% (86.35TWh) and other2.6%
(121.59TWh) EDMC, 2013.

FINAL ENERGY CONSUMP TION

Final energy consumption in China read#®.4Mtoe in 201, 7.2%% higher tharin the
previous yeaiThe industal sector was the largest consumer, accountifg.®s of total final
energy consumptioripllowed by the transport sectdr26%) and other sectors, including
residentiacommerciahnd agricultur¢otalling27.1% (EDMC, 20B).

Power generatioicreasedl 2o to 4713TWh in 201, compared to the previous year
(EDMC, 2013). Demand rate growtwas, as in previous years, based mainly on increased
consumption in the commercial and residential, transport andiahdastors. In 21 the
industial sector accounted for the majority of elecpisver consumption §9.86 or
231.0Mtoe), followedby the residential and commercial se28066 or 84.94Mtoe, including
non-specified)agriculture (8% or 8.71Mtoe) andransport (2.1% or.30Mtoe). In terms of
growth, electrigpower consumption in the transport sector in 2@icreased by5.%%6
compared with the previous year, the indlisector byl2.36, the residential and commercial
sector byL1.46, and the agriculture sectoi3b®o (EDMC, 203).

Coal consumptiomxcluding coal consumption to generate electniag§59Mtoe in 201
(EDMC 20B). Theelectric powegeneration sectavasthe biggest coal consumer, followed by
the metallurgical sector, the building materials sector, the chemicanskaitiver Coal
consumption in the residential, commercial and agriculture sectorditfeogmeavth.

In 2011, total final oil consumption wd44Mtoe. Theindustrialsector was the largest oil
consuming sector, accounting 8.86 of total final oil consumption, d60.4Mtoe. The
transportatiorsector was the second largest in termerduenptionandaccounted foB8. 26
of total oil consumption dr'59.9Mtoe (EDMC, 203).

The market for gas moving to the north and east of China with the completion of the
ShaanxiBeijing and WedEast gas pipelines. With the laggadeutilizationof gas residential
and commerciglonsumption grew from19Mtoe in 2000 t@9.12Mtoe in 201. However, the
industral sector was still the largest sector in total final gas consumption, accoufifiri for
or 38.79Mtoe (EDMC, 203).

Based orchangesiits electricity mix and energy consumption intesde |, Chinads
energy structure is being continuously optimised, and the proportiorcafdow energy has
increased significantly. In 20the proportion of coal used was488(compared to 782 in
1990), the proportion of oil and natural gas used rose from 18.7% in 199%0tcadd.
hydropower, nuclear energy and wind power rose from 5.1% in 8280 {6BS, 202).
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POLICY OVERVIEW

ENERGY POLICY FRAMEWORK

Chinads ener gy crapidly,untipetwithorobusheesomis daevelopment and
accelerated industrialization. Energy has bec
economic growth, social stability and security. Addvon society is a goal for Chillae

structural transfanation of energy is considered the key to economic restructuring, which is also

seen as an important indicator of social progress. Achieving the goalcaifadioand orderly

energy structure is the basis of Chinads energ

In March 2011, th&lat i onal P e applowed thd welfth irigelY eais Fan for
National Economic and Social Development Tilelfth FiveYear Plan), whicblarifiesthe
national strategic intetheg over nmentthepebpt e s a o dnmeaiaaionpr ogr am
during the five year periatarting from 2011IThe plan emphasisthat China will continue to
give priority to thrift, rely on domestic resources, encourage diverse patterns of development,
protect the environment, increase international cooperation foal rhenefit, adjust and
optimise the energy structuemdconstruct a modern energy industry with the merits of safety,
stability, economy, and cleanliness. Some targets related to ealsapubtished in the plan,
including increasing the proportafimonfossil fuel usage in total primary energy consumption
to 11.4%and reducing the energy consumption per unit of GDP byad@%arbon dioxide
emissions per unit of GDP by 162015compared to 2010.

ORGANISATION

To coordinate the overall enemplicies Chinahas established a highiel coordinating bogdy

the National Energgommittee. The committee, chairedhgPremier, is in charge of drawing
up Chinads energy strategy and IndvMarch?2p08,ithat i ng on
National Energydministration NEA) was formed, under the administration ofNh&onal
Development and Reform CommissidBDRC). In March 2013he State Electricity Regulatory
Commission (SERGyas merged into theNEA. The NEA currentlyis composed ofli2
departments, with an authorized staff siZ20tivil servants. lis responsible for developing
and implementing energy industry planm@ing industrial policies and standards and for
administering the energy sectocluding coal, oiland naturalgas power including nuclear
energy, and new and renewable sources of energy. It has also assumed yedgpahsibilit
Office of theNationalEnergy Comittee. Some departments within the NDRC also contribute
to energy conservation and climate charigy gevelopment.

In 2009, the National Energy Conservation Centre was fdimaetty under thBIDRC to
provide technical support to the governnremhplemering energy efficiency and conservation
management initiatives. Its main duties include @ficggncy and conservation policy research;
the assessment of fixed asset investment projects; information dissemination; the promotion of
technologies, products and new mechanisms; label management; and international cooperation in
the field of energy neervation.

LAW

There are a series of laws related to energy in China today, such as adive tGedtlectricity

Law, the Renewable Energy Law, the Energy Conservatioantaie Environmental

Protection Law. A comprehensive legal basis for the eaetgy the Energy Law, is currently
underconsiderationThe amended version of the Renewable Energy Law was endorsed by the
Standing Committee of the National Peopleds C
effect on 1April 2010. It more clearly defs the responsibilities tbe power grid and power

generation enterprises and emphasizenmpletelysecure purchase of power from renewable

energy soursand the establishment of a development fund for renewable energy.
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The amendment providesttpawer grid companies will receive all of the revenue generated
from the surcharge on retail power tariffs, and it sets a minimum target for the amount of
electricity the grid companies must buy from renewable energy projects.

The Oil and Natural Gas Pijpge Protectiothaw was endorsed by the Standing Committee
of the National Peopl ebs Congress on 25 June 2
law requires that oil and pipeline companies take safety measures while constructing pipelines,
ensurethe quality of construction materials, have regular patrols of pipelines and promptly
eliminate any hazards.

The Regulation on the Administration of Urban Gas was approved by the State Council on
19November 2010 and became effective dmarth 2011. Thisegulationclarified the
responsibilies and duies of gas operators, unified gas market management into a regular
channel, and set the basis for | ocal governmen

FISCAL REGIME

China has implemented a series of refoawsringenergy invésient, government regulation,

market adjustment and the management of-astated energy companies. The economy
encourages investment diversification in the energy sector, offers autonomy to businesses and
seeks to attract foreign capital and advancedeetho gy t o Chi nads ener gy in

The Chinese energy tax regime includes resoues rtyalties, mineral resources
compensation, consumptiondasand othelevies Since Dctober 1984, China has colleced
resource tax on oil, natural gas and €tballevying scope was expanded in Bo@ifterthat
the tax was levied according to tblimeof production as well as to#gcumstancesf the
variousresources. In September 2011, the Provisional Regulations on Resesanserdax
amended by the StaCouncil. From Movember 2011, the assessment floasesource tas
on crude oil and natural gas was changed from production amount to sales value, with the tax
rate ranging from 5820%. Coking coal and rare eartts ereresingled out from coal and
nonferrous metal ore resources respectively. Correspanitieglytax ratesvere raised to
CNY 8320 per tonne and CNY.460 per tonngrespectively

The collection of royalties is limited to offshore and onshore oil and gas expRiiagon.
1989 production of up to Imt of crude oiin offshore exploitatiohas royalties levied at a rate
of 2.5%4%. Similarly, production of up td@mnof natural gas has royalties levied at a rate of
1903%. For onshore exploitation, the collection of roydiesdepaded on the annual
production of each oil field or gas fisidce 1990The rate ranges from &¥2.5% for
production of up to 5000 tonnes of crude oil and 18illion cubic metres of natural gas. All
royalties can be paid in kind. SincAprll 1994, Cma has levied mineral resources
compensation on mining operators. The rates differ between mineral resources, ranging from
0.5%4%. There are 13 kinds of enamjated products, including gasoline and diegeicur
aconsumption tax.

On 25March 206, the State Council decided to collect a Special Oil Gain Levy from oil
companies that obtain excess income from sales of domesticaibed crude oil when the
crude oil price exceeds a certain level. Tha#fqudint is USD40 per barrel and the lenage is
progressive, with five categor@sgingrom 20% to 40%.

ENERGY SECURITY

OMore coal, lessoiland@asi s st actheameanctt etrh aste s GhThenma$éts ener g\
efficient use of available resources is accepaeteasssary guidingngiple forthe economy.

China has also strengthened the security of its oil supply through building and supporting
bilateral cooperation with new trading partners and through thesagiobatif its oil and gas

assets. The trendward energy diversifigah in China, in terms of the fundamental energy

system, energy structure and regional energy development, is considered important for the
formation of a secure energy base.
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A backdrop of rapidly rising oil neexhd faltering domestic production haveltexun
China turning to secure oil internationathile speeding up the buitlit of its strategic
petroleum reser{8PR.
China has been trying to increase the security of its oil supply by encouraging Chinese
compani es® upst r eabroadihrougheosperatiomwith irdecnatiorsadd/ori e s
local companiedfter 16 months of construction, the CiBiRassia crude oil pipeline was
completed in September 20This is designed to transport b&0of crude oil per year from
2011 to 2030. OrhISeptember 201€pnstruction began aomestic engineering of the China
My anmar oi l and gas pipeline in Yunnan provir
projectswas completed and in operation. In 2010, a second round of SPR [regauts
constuction, and a third round of SPR locations went through the site selection process.
According to the China Petroleum and Chemical Industry Fedéz&ioiR), with the addition
of the second arttlirdrounds , Chi nads SPR midion bacels byythe and Of| reach
2015 (CPCIF 2011).
In order to secure the energy supghlyNDRC andthe Ministry of Finance decided to set
up astrategic coal reserve base in major coal product®aratémport ports in 2011. The first
roundof reservewith capaity of 5mtis expected tbe completethy the end of 2012. China
will continue to look for nelecationgor asecondoundof strategic coal resesweth another
10mt capacityand expestto finish by the end of 2013 (CEN, 2011).

ENERGY MARKET

Activdy promoting the reform of the energy market and uniformly aloctite necessary
resource to acceleratéevelopmenare among l@na® majorconcers. The Government of
Chinaannounced that the entir@nge ofproject included in théational Energy Bhwill be

open to private investmerkcept thosthatare prohibited by laws and regulatibm2010, the

St at e Co u3eceral Opinians af thel Stabe Council on Encouraging and Guiding the
Healthy Development of Private Investme@rhichencouage private capital to participate in

the exploration and development of energy resources, oil and gas pipeline network construction,
power plant construction, coal processiranergyconversion,the refining industry ané
comprehensivaew renewablaergy industry.

China hastressed that reform is a strong driving foracceleratinthe transformation
and diversi€ation of energyChinaintends tocontinue pushing firmly aheadradorm the
energy field, strengthen fewel design and overalaqhing, accelerate the establishment of
institutional mechanisms for the development of energy technology, improve the environment
for energy development and prommtevolutionin energy production and application to secure
theeconomis energy suppin line withdemand (Reuters, 2012).

Coamarket

Coal is the major primary energy source for Gtoné&ributingabout 70%andthis s expected
to remain the case for the foreseedilere. Due to efforts byhe State Council and
enforcenentof polides rgardingcoal industry development during pleeiod of theEleventh
FiveYear Plan (20e8010)the coal industry has made quite promising pr¢@ess 2011)

1 The coal reserve was about 1341 billion tonnes (bt) in 2010, up 300 bt from 2005. More
than ®% of the increase in reserves comes from the western area of China. It also has
the potential to create another economic development opportunity for that region.

9 Great progress has been observed in production technology thedagzbduction of
new tebnology and equipment and with the merger of existing coal companies. Total
production was 3.24 bt in 2010, an increase of 0.89 bt compared wiift2@08ht
percenf production came from 661 sites with annual produaftimore than 1.2 mt.
There vere 40 coal mines with annual production capacity of over 10 million tonnes,
producing 560 million tonnes of coal in 2010.
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1 Significant progress has been made in the construction of large coal production bases.
There are 14 major coal production basesavtgtalannual production greater than 2.8
bt, contributing 87% of total production in China.

9 Small coal production sites have been retired or closed. By&A®LSités were closed
and fewer than 1@O sites with annual production of less tha@@@Onnes remained.
This has led to improvements in coal production safety and a reduction in the industry
death ratédrom 2.81 deathper million tonnes of production in 2005 to 0.749 in 2010
0.564 in 2011, and 0.374 in 2012

1 The coal industry continueslie opened ufp private investmenBy the end of 2010,
35 coal companiéadraised a total of CNY 169 billion in the stock market.

In March 2012, theNEA announcd its Twelfth FiveYear Plan for Coal Industry
Development and sahoverall target fosnnualcoal production to reach9bt by 2015The
Plan calls for the industry to:

9 Continue to pustior the formation of large coal companies. It is expected that 10
companieghat producd 00 mfyearand 10 companid¢isat producé0 mtyear will be
formedand that these 20 companies will contribute more than 60% of production in
China.

1 Continue to improve the safety of coal produatamhycingleathgpermillion tonnes of
production by more than 28% in 2015 compared to 2010.

1 Adjust the balance betweendurction and demanstrengthen the railway and shipping
transportation systemeduce the londistance road transportation of caald stablish
an emergency coal reserve system, improving emergency response capabilities.

1 Strengthen the development ofildbed methane. This is expected to result in the
creation of 36 @ with annual production of cdid methane in excess of 100 million
cubic metres. Encourage the application of cball methane in district power
generation and for household use thinaine construction of a district pipeline network.

dnce 2011 the central government hagun requesting thddrge coal and power
enterprises establish coal reserves imafar collection and distribution centres, consumption
regionsand key transpotiubs so as to be able to respond to supply disruptions or serious
shortage of coal due to natural disasters or other emergémeiesntral government grants a
subsidy to thetakéolderdor their costs in relation to the reserves and instructsahesa the
reserves when it is necessary.

Oil market

In December 2008, Chinastitutedan oil product tax and price reform plan. Based on the
Highway Law and other relevant regulattheNDRC, the Ministry of Finance, the Ministry of
Transport and thet&e Administration of Taxation jointly drafted a proposal on a fuel tax
reform programme The programme was approved by the State Council and took effect from

1 January 2009. The main aim of the reform is to standardize government fees and charges, and it
includestwo aspectsFirst it abolishesall fees related tooad maintenance, waterway
conservation, road transport management, road passenger and freight surcharges, water
management and water transport passenger and freight surcharges, apwaelimast

approval of road charges secondary loans. The changes will be made gradually and in an
orderly fashionSecondthe reform raises tlgasoline consumption tax from CR2 a litre to

CNY 1 a litre for gasoline and from CRM to CNYO0.8 for diesl, with similarly increased unit

taxes on other oil productor gasoline and diesel thié aim is to implement a fixachount
consumption tarather than aad valordax.

Prices for oil products continue to be the mandated or guided by the gouedeparding
on the product type. When the average oil pritee related international market varies by
greater than 4%or more than22 consecutive working days, governmentmay adjust
domestimil product prices accordinghrom December 2008 kerch 2013the price has been
adjusted?5times it has risen3times and fallehO times.In March 2013, the NDRC revised
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the oil pricing mechanismdtmsely reflect global price movemértie newplan shorteedthe
22-working day price review perioca 10working day periodnd remowve the 4% fluctuation
limit, which means the government will adjust domestic oil product prices hassaational
market fluctuationsvery 10 working days (NDRC, 2013).

When the National Standaedion Technical Comttee for the Oil and Natural Gas
Industry was set up onMay 2008standardisation c€hi nads o | and natur a
entered a new stage of development. The committee is mainly respopsiintgei@m geology,
oil exploration, oil drilling, logg, oil and gas field development, gas production, storage and
transportation of oil and gas, oil and gas measurement and anapipiss,offshore oil
engineering, production safatylenvironmental protection

Natural gas market

Natural gas canebconsidere@ high quality and relatively clean ensmgyce with high
conversion efficiency, lower environrakobst, low investment cost and short construction
periods. There is an increasing global tceactively develop natural gas resourcgs, &@@h i na d s
energy industry is now rapidly expanding in this Tdreaindustrial chaifrom production,
transmission andpplicationof natural gas iexpandingwhile diversification in natural gas
consumption isalsoincreasingOn 14 October 2012, Chinaleased the new Natural Gas
Utilisation Poalicy (2012 Gas Policifie 2012 Gas Poliagdressed sonmaportant issues such

as balancing gas supply and denmodjotingeconomical and efficient use, intensifying the
pricing reformand classifying gas ssgMDRC 2012).

In 2010,China's natural gas demand reatB&dbcm, making ithe world's fourtHargest
natural gas marké&emandis expected to reach 230 bcm by 2015.\vlihisequireextensive
infrastructure constructicand the creation of extersdomestic natural gas distribution and
storage facilities mshort timelt will also require ensuring an adegsapply source, which
means that the price of natural gas should be kept at a reasonable level to attract more suppliers
(CEN, 2011)

In order to regulataaturalgas pricg the Chinese Governmehas beemcceleratg the
establishment of a marltetsed pricing mechanism fiaturalgas products The disadvantages
of a governmentontrolled natural gas price are becoming apparent, evitbritestic price of
natural gas well below the international price of natural gas and alternative energy prices. The
price of natural gas has also variadngdomestic regions. On 31 May 2010, the NDRC issued
a notificatiorto increasthe benchmark pricd domestic onshore natural gas, which took effect
from 1 June 2010. It aims to create an appropriate increase in the domestic natural gas price and
to improve related policies concerning natural gas prices and supporting measures (NDRC 2011).
In view ofcarbon reductiononcernsand expasion ofthe energydistributionsystento some
of theeconomg remote regionsthe NDRC, the Ministry of Finance, teistry of Houig
and UrbadRural Developmerdand the NEA jointly issued an Instruction for Devalpp
Distributed Energ@ystem based dtatural Gasn September 201Erom 201415, China will
construct about 1000 distributed eneggpyera based omatural gas projecpng withabout
10 demonstration areas with typical distributed esgsigmfeatures. Distributed energy
systerawill be promoted ithe more prosperougties with total installed capaciypected to
reach 5@00MW by 2020 (NDRC 2011).

China has estimatédchnically recoverabdbalegas resources of 3&cfin, which isin
thea y enough to meet Chi nabos(Eda®8l2hMaselauschelior t he
a fiveyear plan (2092015) for the development of shale gas, aiming focré/gear of shale
gas production by 201the equivalent to &% of projected Chinegms production in 2015
and 66100bcm/year of shale gas production by 2@blogical conditions are complex
howeverand will pose great technical and investment challengeler to secure more natural
gas supplyhroughdomestic shale gas, Chind ¢he United States sigreediorking plan of
action on shale gas resources during the second roundsifdtegic and economic dialogue in
May 2010They agreed that, based on tH&s léxperiencdn unconventional natural gas
developmentind in accordnce with relevant Chinese laws and regulabotis sides will
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strengthen cooperation in shale gas resource evanaltgxploration anth the development
of technology and related piggc

Electricity market

In addition tothe energyelated legidian listed earlier, these laws also regulate the electricity
industry in China: the Electricity Law, the Energy Conservation Law, the Renewable Energy Law,
the Regulations on Electric Power Suppty Consumption, and the Basic Operating Rules for

the Eletric Power Market.

The State Electricity Regulatory Commiss8iER(Q, formed in 2003was another
administrative agency for the electricity industraddition tothe NDRC and the NEA.
Howeveraccording to a plan of institutional restructuring ardidmal transformation of the
State Council, approved by the National People's Cotigg&E=RCwasmerged into thBlEA
in March 2013. Thiss considered a significant change for China's power industry. The
restructuring has eliminated the overlappifighofions and responsibilities between the original
NEA and the SER and endowed the new NEA with greater administrative and regulatory power
over the energy sector.

In 2011, hermal power plagtparticularlycoalired power plaisf were undepressuréoth
from themove towardsarbon reductioand from operational deficithe southerrprovinces
experienced the worst power shogagee 2004 his situationvascaused by the contradiction
that existetbetween codired power plastandthe pricefor supplying coal, which resulted in a
0t he mor e qudhegeeater the B € diermhmaér existing codired power plast
In order to solve this probletine NDRC announced the decommissiorahgoalfired power
plans with a capacityof lessthan 100 MW by the end of 20afhd proposida mechanism for
creating dinkage betweethe price of electricitgnd coal price In 2011, China adjusted the
tariff for electricitghreetimes. The last adjustmgattthe end of 201ivas more comprehewnsj
and included€NY 0.008/kWhin subsidies. In this regawdhile price adjustmestmayease the
losesincurred bythermal power enterprisesjamteon temporary administrative adjustment
makes it impossible to solve the problen@hofa's electricogver system (CEN, 2011).

Another phenomenotiatcan be observess a result asperatioal difficulies athermal
power plargis thatsomecoalproduction enterprisésve gradually expandétkirbusiness into
the thermal power industryhis gives res to two concern®One is thecontinued growth of
coalfired power plast The other ishat risingcoal pricewill bring greater reventm the coal
industry. These will create disadvansage terms of efforts to reducecarbon emissien
However the ntegration of power generation compawidis coal production compiascan
also helpavoid the risk of coal price fluctuati@rmsl enhance the stability thé electricity
suppIy(CEN, 2011).

According to the SERC, the average power tariff in 2010 wa@88MYper thousand kWh,
a 0.67% increase from 2009. By plant type, the average gas turbine power tarifbh@8 CNY
per thousand kWh, nuclear energy @N8X.2 per thousand kWland thermal power
CNY 394.8 per thousand kWMihile hydropower at CNY 291.2per thousand kWlwas the
lowest (SERC, 2011).

Nuclear

The development of nuclear energy has become an tptioptimisng Chi nad s ener gy
structuregnsuringenergy security aimiprovingenvironmental protectienThe Mediumand

LongTerm Nuclear Engy Development Plan (2@28), issued in 200&lledfor total nuclear

energy installed capacity to reachilionkW by 2020, and for annymiwergeneratiorby

nuclear energy to reach @3Dbillion kWh. An additional 1®illionkW of installed capi&gis

expected to be under construction at the end of 2020.

Since 2008, China heeselerated itdevelopment ofiuclear energfs of the end of 2011,
15 nuclear power generating units wereperation, with a total installed capacity of 12.54
million KW. Another 26 units, still under construction, were designed with a total installed
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capacity of 29.24 millioWk leading the worldAccording to thel'welfth Five'Year Plarfor
Energy Developmenthe installed capacity of nuclear power is expéategach 40million
kWby by 2015

A draft Regulation on Nuclear Energy Management is being developed. This will mainly
focus on construction planning, nuclear energy developigletst and obligations of parties
involved, nucleagnergy power plant opgoa supervision and technical standards issues. The
Management Approach for National Energy Storage of Natural Uranium is also being developed.
Documents that came into effect in 2008 includelegelation on Supervision and Control of
Civil Nuclear Safy Equipment, and the Rules for Personnel Qualification Management for
Non-destructive Testing of Civil Nuclear Safety Equipment. At the samihailEA also
issued thdReporting System for Construction of Nuclear Energy Projects and the Reporting
Sysem for Nuclear Power Plants in Operation. To support the development of nuclear energy,
in April 2008 the Ministry of Finance and the State Administration of Taxation jointly issued a
notice about taxation policy for the nuclear energy industry (Tar@2888, According to the
notice, after the month that commercial nuclear energy generating units are put into operation,
taxation of the sale of electric power generation profhltis's a unified policy of
reimbursmentafter levying valumdded tax. Tdreturn is 75% of the total tax in the first five
years, 70% in the second fiears and 55% in the third fixgars.

Sincet he c¢crisis at Japands Fukushinhasb&ai i chi
paying more attention to the safety of nuclrsergy. Some measures were determined
immediately, including carrying out comprehensive safety checks and enhanced management
existing plants, reviewing the construction of nuclear energy plants against the most advanced
safety standards, and worldnga nuclear safety plan. Until the plan is approved, all new nuclear
energy power plants, including-@oastructionprojects will be suspende@n 25 October
2012 the ChineséCabinet approved new safety rudeepingthe world's most rigorous reactor
safety standards for nuclear power glant announcean end to théreeze on nuclear power
projectsinstitutedafter the Fukushimazcident in Japaithe Chiresegovernmenhas said that
it will approve a small number of plants along the coast mlaaem® with new stricter safety
rules. However, it insists that no nuclear plants will be built in inlandugregthe period of
TwelfthFiveYear Plan (2012015)XSCC, 2013

RENEWABLE ENERGY

The development of renewable energy in China is seesvitablm and of benefit to the
sustainable development of society and the economy. China plageraosly develop
renewable energy and nuclear energy, with the atmefinga 15% share for ndossil fuels
in its primary energy consumptioix by 2@0.

China announced tihdedium and Longterm Development Plan for Renewable Enargy
September 2007. The general goal of the plan is to steadily raise the share of renewable energy in
overallenergy consumption. It also aims to promote the developmestesiable energy
technologies and industries so that essential renewable energy equipment can be produced
domestically by 2010, and local manufacture can be based mainly on homegrown intellectual
property rights by 2020. The target for power from rereeealergy is 300illionkW of
hydropower, 3fillionkW of wind power, 1®illionkW of solar power, 3dillionkW of
biomass energy and fhillionkW of tidal power by 2020. The plan also encourages the
application of solar thermal technologies to lautltalof 300million square metres of solar
water heaters and promotes household biogas and livestock farnwithoglas goal of
achievin@nnual use of 44llion cubic metres by 2020.

In the Twelfth Fiveyear Plafior Energy Developmenthina confims its ambitious targets
for renewable energy. By the end of 2015, installed wind power generation capacity is expected to
reach 100 GWand the capacity of installed solar power plants is expected to be mte than
GW.

After the enactment of the RenblegaEnergy Law in 2005, China has doubled its installed
capacity every year for renewable energ@@.llhthe thermal power supply accedrior 79.2
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of total power generation capacity, hydrd 7026 and (gricconnected) windowerfor 1.2%6.

The Renewdbd Energy Law was revised in April of 2010 to force the grid companies to
guarantee the purchase of a minimum amount of electricity from renewable energy to solve the
issuenf balancéetween power generation and gpithection.

Among the various optionfor renewable energy, China is pursuing wind energy
development with the same vigiburas showrior hydrgpower China approachn increasing
wind powerhas comdo bek nown as O0Thr ee ,0&mfergneesto aonmssiven e L and
scale of developmentroparable to that of the Three Gorges Dam. In 2009, China added 13
GW to total capacityf which 5.5 GW was installed in Inner Mongaha was on par with
Germanywitht he wor | dds s e windhpdwertapacityhs Chinesencapacty | e d
surpasad that of the United States in 208ent he country became the wor
power capacity holder. A recent national wind resources survey conducted by the China
Meteorological Administratig@MA) shoved that wind power potential 8380 GW orisore
and 200 GW offshor& about100 times the current installed capacity. The survey cdhéirms
likelyfurther concentration of mega wind farms in northern China in the future. The geographic
mismatctbetweerelectricity demand and supply in Chinalwi§ becom@creasingly evident.
This will create great challesige the development of wind power due to the concentration of
wind farmsconstructionin the north and northeast (where the wind resources are among the
richest)a great distance fratmemain demand centres (IEA, 2012).

In August 2011, the NEA publishathrge wind power grid design specification, which put
forward clear requirements for wind power unit performance. It will be useful for improving grid
safety whethe gridtakes on wingower.

In 2010, photovoltaic (PV) cell production in China reached 10 million kW, accounting for
more than 50% of the global market share, of which five local enterprisesimanigitie
worl dds top 10 PV cpeetPV modaldellffora CNYdQ/\Vin 2005toT he pri ¢
about CNY637/W in 2010. The power generation cost hadallenfrom CNY 4/kWh before
2009 to about CNY/kWh in 2010. This markesifynificanprogressn technology development
and production capability in China (NEA, 2012).

Chinais also develdpg afeedin tariff policy for PV systesito encourage the construction
of solar farm in the western region to connect with the local grid system. The Golden Sun
Demonstration Projeetas also implemented to provide financial subBdigee construction
of photovoltaic power generation systemthe demand side. At the same time, photovoltaic
power generation systerre widely uséd areas withownyotherelectricity supplas well as
in solar traffic signals, solar streetdigindin the fields of communications, weather, railway
and petroleum. By the end of 2010, the total indeAlledpacity reached kW, including
largescale gridonnected photovoltaic power plageneratingd50 000 kW andBuilding
Integrated’hotovoltaic Systen{BIPVs) generati@$0000 kW (NEA, 2012).

NEA also announced guidebifier continuedPV developmentncluding

1 Gradually expand the range of solar power applications, especially distributed PV power
generation systems, to createagkat for the PV industry. Meanwhile, adhering to the
mechanism of market competition, accelerate technological progress, reduce the cost of
solar power systems and improve market competitiveness to create conditions for large
scale development of solaweo systems.

1 Promote largscale PV power stations in the western region to take the advantage of
abundant solar and land resources amttease the localectricitysupply. Promote
rooftop or BIPV systems in the central and eastern region to takegeled abundant
solar resources while compensating for the shortage of land resources. This will create
different opportunities and development approaches tahfalfiarying requirements in
different regions.

1 Encourage investment in solar power ggoerapplications and innovation in
technology andonstruction. Establish a diversification policy mechémigiifferent
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application pattesto create a broader markeidestablish a positive environment for
the development of the solar povnelustry

9 Strengthen international cooperation in advanced technoladyattceand upgrade
China's solar power technology and industry in order to promote China's solar power
equipment and products in the internatiosabply chain Enhance the global
competitieness of China's solar power generating equipment and other products in
order to establish a pattern for balanced developméoth domestic and foreign
markets.

Based on the above guidelines, Chinadtablishetarges for solar power development:
21 GW of solar power capacity (10 GW for solar $anGW for solar thermal power and 10
GW for distributed solar power) in 20abd 50 GW (20 GW for solar faan3 GW for solar
thermal power and 27 GW for distributed solar power) by 2020 (NEA, 2012).

Thegeneration pricir biomass power, solar power and other sources of renewable energy
power is a mandated price. On 18 July 2010, the NDRC published a Natification about the Ideal
Pricing for Power Generatidssing Agriculture and Forestry Biomagsch came into effect
on 1 July 2010. The notification requires the implementation of a benchmark electricity price
policy for power generation projects using agricultural and forestry biomass. The benchmark
electricity price for biomass power is uniform at GM¥ per kWh (including tax). On 24 July
2011, the NDRC published another Notification about the Ideal Pricing for Solar Photovoltaic
Power Generatiomhich came into effect on 1 August 2011. The notification set the benchmark
electricity price for solphotovoltaic power at CNY.00 or CNYL.15 per kWh (including tax),
depending on the location and commissioning time.

ENERGY EFFICIENCY

China'senergy consumption per unit of GDP is much higher tthermglobal averagénergy
intensive industries are baakd in technology. Thehareof energy consuniph by the
secondary industriestoo higha percentage of tlwuntry's totalFour major energiptensive
industriel steel, noderrous metals, chemicals, and building mdiedet®unt for 4% of the
totd energy consumptiolow energy efficiency results in fd@ghrgy consumption for every
unit of GDP.

In 2011, the State Council released the Comprehensive Work Plan on Energy Conservation
and Emission Reductialuring theTwelfth FiveYear Plan Periodlhis plan proposed the
major objectives and key actions in the fields of energy conservation and emission reduction
during this period. China aims to establish a "reverse coercion mechanism" through the dynamic
integration of its efforts in lowering tmensity of energy consumption, reducing the total
emissions of major pollutants, and rationally controlling total energy consumption. The reverse
coercion mechanism helps promote the strategic restructuring of the economy, push forward the
optimization & the industrial structure, and strengthen all aspects of energy utilization
management in industry, construction, transportation and public organizations, as well as in the
fields of urban and rdreonstruction and consumption (SCC 2012a)

To promoteenergy conservation activities in the industry séheaentral governmenas
issuedcatalogugof advanced and applicable technologies in the fields of energy conservation
and emission reduction for key industries such as iron and steel, pettecimemieaous
metals and building materidishas established and improved a mandatory standards system of
guotas for energy consumption peit product in key industries and strengthened the -energy
saving evaluation and supervision system. It hextakah key energgving projects, including
combined heat and powéCHP) recycling of industrial 4pyoduct gas, construction of
enterprise energyntrol centres, and fostering of enaayng industries, so as to increase its
enterprises' energy ligation efficiencyThe government alsencourages energy service
companies (ESCOs) through financial and tax incentives. ESCOs provide a total energy
efficiency solution (finance, technology, operation, maintenance, etc.) for industrial energy users.
From 2005to 2010, the number &SCOsincreased from 80 to over 800, the number of
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employees in this sector increased frof®@Go 18M0O0, and revenuéem the energy service
industry grew from CN¥.7billion to CNY84billion (USD740 million tdl3.2 lilion)
(APERC, 203).

In the transport sectothe government is committed to improvimgplic transport,
developingintercity rail transportation, and encouraggmgen commuting. Chinhas
implemented o me of t he wo rfuelcdsomyrstaadts foraadtomalilesiedd
popularizd energysaving and environmalfiifriendly vehicles. is speedingp the elimination
of old automobiles, locomotives and shismeefforts arebeing made to optimize the
transportation structurand develop greengistics According to theDevelopment Plan for
Energy Saving and New Energy Automobile Industry W@ China will focus on
electricallypoweredcars (EVs and FCVs) to increase energy efficientyeduce carbon
emissionslt will alsopush theeconany 6 s a ut o mdadbupdradets techdologytandy
encourage local car manufactuter speed theiefforts in the development of electrlgal
poweredvehiclesProduction and sales of electhcabweredvehicles are expected to total
500000 units ¥ 2015and more than 5 million units w&B million unit production capacity by
2020. Subsidies and tax exemptions are provided for dieptieatedvehicleSCC, 2013).
The construction of supporting facilitiesch aslectricity charging fatésis also included.
More than 2000 charging stations withO8@0quick chargers for EVs will be provided by 2015.
The economy is harmonizing charging methods to promote elddir@alehicles. Electrilyal
powereccars (EVs and FCVs) and hybritigies will be gradually introduced into the domestic
market for both energy conservation and environmental protection (IEEJARORY. effort
by China is to carry oawehicle fuel consumption testing and managestiestndrom March
2011 to enhancand strengthen vehicle energy efficiency management. sichémge China
published list ofvehicle models that satisfy the fuel consumption standard2(2AA,

Promoting energy conservation in buildings is another target for the governmgandt set
improves the standards for green buildings and implements rating and identification of green
buildings. It actively promotes enesgying renovation of existing buildings, sets quotas for
energy consumption by public buildings and publicizesrtbgjy efficiency rates. It has set up
a management system for the life cycles of buildings and exercises strict control over demolition
of buildings. China has also made and implemented ansenergyplan for public institutions
and strengthened the adtshment of a supervisory system for energy conservation in public
buildings. It carries forward heat metreing and energy efficiency renovations on existing
residential heating systems in the northern regions of China, buildsastieggyreenhouses,
improves the old heatipply network, and practices metreedsuggtly charging and energy
consumption quota managem@&@a€C 2012a)

China has also beeromoting energy conservation among all citiZ&esgovernmenwill
intensify efforts in energavig education and publicity. It works hard to bring into being a
green mode of consumption and green lifestyle among urban and rural residents and
strengthen the public awareness of the importance of resource conskriiasoiaunched a
project to pranote energgfficient products for the benefit of the people and has promoted
high-efficiencylightingproducts and air conditioners, en@ffigient motors and other energy
efficient products byrovidinggovernment subsidies. The central treasury baspdated
subsidies to support the production and promote the use of some 360 miHedficheghy
lighting products, 30 million higéfficiency air conditioners and one million ersffgyent
motor vehicles, which have realized an annual sagngy capacity of AillionkWh. The
government has established a preferential procursyséein for energfficient products,
released a government procurement list of eeffigggnt products and ordered the mandatory
procurement of nine kinds of eneedfjcient products, including air conditioners, computers
andlightingproducts. By the end of 2010, the market share eéffigjencylightingproducts
had reached 67%, and that of fefitiency air conditioners, 70%.

CLIMATE CHANGE

In 2008, the Chie s e Government published a White Paper
Addressing Climate Change. In pegier it described the policies and actions the economy had
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adoptel to address climate change and the progress it had madeufpdlowal prgress

reports have been issued at the end of every year since 2009. In addition, nearly all the provinces
of China have developed provimeel programes to address climate change, most of which

are under implementatid@hina is fully aware of the coaxity and impacts of climate change

and of the difficulty and urgency of the task of addressing climate chhageadtressed
climate changas a major issur its midterm and longerm planning for economic and social
development. In 2006, China thet goal of reducing its pamit GDP energy consumption in

2010 by 20% from that of 2005. In 2007, China became the first developing country to formulate
and implement an economide program to address climate change. In 2009, China set a goal of
actionto reduce peunit GDP greenhouse gas emissions in 2020 b§48886 compared to

thoseof 2005 (I0SC, 2011).

The importance of China's participation in a global climate treaty increases with each year, as
its population, economy and energy use conting@worapidly. From 2000 to 2010, China's
energy use grew 130%. That's up from growth of just 50% in the previous decade. With a
growing, wealthier population, China has become the world's largest energy itomsumer
with it, the world's greatest sourégm@enhouse gas emissions. China's share of global energy
related C@emissions has increased in just eight years from 14% in 2000 to 22%ig908.
percenbf those emissions came from coal, making China the consumer of about half the world's
coalin 2011 In order to reduce carbon emissidbhina is on a path toward doing something
aboutits rapidly escalating energy use and emidsioastecently announcédwill be testing a
pilot capandtrade programein select major cities in 2013 aratgilo make the programe
national by 2015. In fadtfaken by China alortbg changeould reduce global temperature by
onlyabout 0.1 degree Celsius in 2020. However, the efforts by China to impose a national cap
andtrade systercouldforce other eawomiesto follow, including the US (Mifews, 2012).

During the Eleventh Fiwear Plan period, China accelerated the transformation of its
economic development mode and achieved remarkable results in controlling greenhouse gas
emissions by optimizing irsdial structure, promoting energy conservation, developing low
carbon energy, controlling renergyrelated greenhouse gas emissions, increasing carbon sink
and promoting lowearbon development domelocalities.

At the same time, China strengtheméghsfic research #valuating the impaat climate
change, improved relevant laws and policies, and enhanced the capability of key sectors to adapt
to climate change, so as to reduce the negative impact of climate change on economic and social
developme nt and on peopleds I|ives. The key sectors
resources, public health and meteorology.

China plays a constructive role in international climate change negotiations. The economy
insists on the doubteack negoti@n mechanism of the United Nations Framework
Convention on Climate Char({gg\NFCCQ and the Kyoto Protocol and upholds the principle of
ocommon but differentiated responsibilitiespromoting the progress of international climate
change negotiatiaris its latest white paper, China adheres to the following five principles. First,
China upholds the basic framework of the UNFCCC and Kyoto Protocol, and strictly follows
the Bali Road Mapeveloped countries should undertake to achieve substantial emissions
reduction targets for the second commitment period under the Kyoto Protocol. Second, China
sticks to the principle aicommon but differentiated responsibilitié@eveloped countries
should take the lead in reducing emissions substantially and pmawvicial fsupport and
technology transfer® developing countrie®eveloping countries, while developing their
economies and fighting poverty, should actively adopt measures to adapt to and mitigate climate
change in accordance with their actual situafitisl, China holds fast to the principle of
sustainable development. A-win situation in both soceconomic development and response
to climate change should be strived for. Fourth, China adheres to coordinating the issues of
mitigation, adaptationapital and technology. Fifth, China upholds the principle that the United
Nationsshould leadlimate change negotiations as well as the des@diorg mechanism of
reaching unanimity through consultation. In view of this, China also submittedfas p0#ts
to the UNFCCC in whichit declared a #85% target reduction in carbon intensity in 2020
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(relative to 2005) and an increase in the share-tdgsirfuels in primary energy consumption
to around 15% by 2020 (EE, 2012).

NOTABLE ENERGY DEVEL OPMENTS

MAJOR ACTIVITY

The NEA held theNational Energy Work Conference 2013 in January R4 8onference
proposed to promotanenergy revolution in production and consumption, control total energy
consumption, optimize energy strucdw@ed change the modé energy developmeriight

major tasks were assigned in the conference, includiEthdaging domestic energy sufply
ways such aevelongthe coal industry in a safe and highly efficientoptignizingcoalfired

power developmendccelerang the constructiopowertransmissioimfrastructure, accelerating

the development of shale gas and lvedl methane, and ensuring a balance between energy
supply and deman(R) Vigorouslydevelopinghew andrenewablerergy actively developing
hydropowe, dfectively developing wind poweonstrudng distributed photovoltaic power
generation systen(8) Controlling total energy consumptéord establishing'geverse coercion
mechanism'to promote the strategic restructuring of #nergy structured)( Promoting
scientific and technological innovatiamplementingnational highech programsand
promotingthe localization of kegnergyequipment(5) Intensifyinginstitutionalreform in the
energy sector (6) Strengtheningnternationalcooperation n energy (7) Accelerating the
implementation ofnergy livelihood projectsoviding universal access to electric pcamet (8)
Tightening administration of the energy sectdracelerating building alegal regime.

COAL INDUSTRY

On 21 October 201@he State Council announdked Instructions for Accelerating Coal Mine
Enterprise Mergsand Restructuring, prepared by the NDRC. Some commehédiews that
mutualtiesbetween a coal enterprise antkisvantupstream and downstream industridowi
atrend andhat the integration of coal production and related industile®e an important
characteristic of future largealcompanies (CEN, 2010).

On 7 December 2011, China annodrtbe Twelfth FiveYear Plan for Coal Production
Safety to seéngthen and improve saf@tycoal production. It aims to reduce thenber of
acciderg during coal production and enhance emergency resuaigilitiesThe Planalso
emphasizgthat safety is more important than production for thetkmg stable supypof coal
(CEN, 2011).

In June2011 the NDRC andthe Ministry of Finance propabéo establiststrategic coal
reserve base in major coal production aseandatimport ports.Ilt is expected that thast
round of resengwith a capacity ob mt will be establishetthrough cooperatiobetweercoal
produces and power comp#es by the end of 2012. China will continue to look for new
locationdor the second round of strategic coal resertie another 10t and expestto finish
by the end of 2013 (CEINO011).

In 2022, driven by decreasing international coalsptivermalcoalfired powerplants in
soutldeast coastal areas increasedpghethases ad v er s e a s mebimdorts ofdadli na 6 s
reache@80mtin 202, up34.%86 from the previous year.

OIL INDUSTRY

On 1 November 2010, the first crude oil pipeline between China and Russia began its trial run.
This pipelinewill allow the transport of 1Bt of crude oil ayear. According to the agreement,

the pipeline will carry bt of crude oil a yeardm 1January 201figr a period oR0 years, up

to a maximum of 3@t a year (CEN, 2010).

In 2010, the first round of economvide strategic petroleum reserve projects successfully
completed collections. The second round of strategic petroleum resewts Eopeing
implemented. A number of commercial petroleum reserve bases were set up and put into
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operation, witha capacity of up to 26rbillion cubic metres by the end of 2010. Three gas
storage units were established with asiati@gecapacity of .B9billion cubic metres (bcpgnd

the construction of another 10 gas storage unitiselgas with a total capacity of 24em
(NEA, 2011).

00Ocean Ot he 98ilXt h sg e firstindependei desigied3000metre 6 s
deepwater sermsubmesible drilling platform. It represents war|d® highest level of offshore
oil drilling platform technology. O& December2011, it successfulgompleted itsfirst
navigationof more thaneightdays and 950 mildSor the first time,tiwill alsobe ugd to
perform deejwvaterdrilling for the China National Offshore Oil Compaf@NOOC), which
meanghat CNOOC willnow be able to perform independent deep oil and ga&xploration
and production work in the South China 3@ ofits major deefsea oiland gas producing
areas (CEN, 2011).

The developmenand expansiorof the refined oil market iadvancingat a stable raie
China.The refined oil electronic trading platfantheBeijing Petroleum Exchanigas begun
operation, and first round of 1000 tomes of No. 93 gasoline was tradedhis platformin
May 2011Another trading platform in Xiamen was also opend® diovembeR011 (CEN,
2011)In March 2013, the NDR@&nnounce new pricing system to better reflect fluctuations
in global oil gces. The new system will shorten the curredé@p2djustment period to 10 days
and remove the-gercent limit, ushering in a more mabested mechanism that could better
reflect production costs and energy shortages.

NATURAL GAS INDUSTRY

On 29 March @10, the SichudBast China gggoduction and relatedainsmissiopipelinevas

put into operation. This included Puguang gas field exploration and development, acidic gas
processing and maiad longdistance pipelines. At present, the Puguang gdmfiedd annual
production capacity of 1bm of natural gas mixturvgth plango purify 4bcm of natural gas.

The pipeline is 270kilometres long and will carryld@n of natural gas to eastern China and

the regiomalong the line (CEN, 2010).

On 1 Jme 2010, a Notification on the Increase of the Benchmark Price of Domestic
Onshore Natural Gas issued by the NDReént into effect This notification aims to
appropriately increase domestic natural gas gmité¢o publicise related policies about natural
gas pricing and supporting measures (CEN, 2010).

On 19 November 2010, the Regulation on the Administration of Urban Gas was approved
by the State Council angnt into effecbn 1 March 2011.

On 3 December 2010, four ministries jointly issued a antmancingfurther expansion of
international cooperation on cdad methane (CBM) exploration. Three companies were
selectedor the first round of pilot unit#\s of the end of 201@ur domestic companiésid
franchisefor CBM international cooperati@@EN, 2010).

The first stage dhe Shanxi CodBed Methane Pipeline was complatéide end of 2014t
alengthof 354 km. The second and third stagedoNdiv with anadditional 1328 km. This is
the longest pipeline farcoalbed methane transpatibn systenm China It will be used to
support theGasification Shanxi strateagyd speed up the development of bedl methane in
China.Construction of soc al | ed o0fi ve hori zont abrkaarosss t hr ee
Shanxi Provinas also [annedwith atotal lengthof 3300 km to support 12 bcm afinuabas
production by the end of 2015 (CEN, 2011).

On 30 Jun&011a commissioning ceremony floe eastern section thie PetroChina East
Gas Pipeline projeatasheld inConghuaGuangdongAt this point, the Central Asi&ast Gas
Pipeline project will deliver Central Asian natural gas to the Pearl Rivénr@eitathese
thousands of miles pfpeline It isfurtherexpectedhat thisgateway to Hong Kong, including
branch linewill be fully completed b$0 June2012.Construction onhte overall East Gas
Pipeline project began in 2008 and includes one main pipekightordnch lines withtotal
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lengthof 8 704 km. It can transport 30 bcm per year of natural glas Rearl RiveDelta
(CEN, 2011).

ELECTRICITY

On21lJuly20lChi nads firstiGhisntabnse ud xpoenr irneeafctteolr f a st
had its first critical succexgseration a significant breakthrough foh e  n faurth aolvariced
nuclearenergy power geneaati system technology. China has become one of the few
economies with fast reactor technology (CEN, 2011).

On 31 August 2011, the Shanghai Donghai Bridge offshore wind power planthgiassed
2 4 0 hnspectian®his is Chin& firstoffshore wind turime projecindhas &otal capacity
of 100MW (CEN, 2011).

By the end of 2010, Chinads totalmiliomstall ed
kW, a 10.56% increase from the previousgigsny it the second largest capagitire world.
China ha the largest gridetworkin the world.Transmissiotines for 220kilovolt (kV) and
aboveextended to445600km, and 220 kV and highesubstation equipment capacity was
1.99billion kilovolsampere (kVARs ofthe end of 2010. This is an increase &7¥0.and
16.37% from the previous year, respectively (CEC, 2011).

The power grid network conniegt Qinghai and Tibétthe QinghaiTibet power grid
projecti was completed and put into operatiordddecembe?011 withatotal lengthof 1 038
km. The networkncludes DC transmission Brand two + 400 kV converter statpit also
suppors the construction ofthe XiningMountainHercyniarGolmud 750 kV power
transmission project arad220 kV power grid project in Tibdtis will endthe longterm
isolated oerationof the Tibet Power Grid and markhe completion oh comprehensivgrid
network systenm China (CEN, 2011).

Asia's first flexible DC power transmission demonstration prtject®hanghai Nanhui
Wwind FarmFlexible DCTransmissiorProjecfi wasput into operation or25 July2011. The
project links the Shanghai Nanhui wind farmtam8ulo converter statiowjth aDC transport
capacity of 20 Mvdt thex 30 kV leveland atransport distance of 8.6nklt is acompletely
independent intellectual prayef China (CEN201).

The 4 GW of clean energy generatedastern Ningxi& transmitted tahe Shandong
power grid througthe over 1300 kmlong Ningdong DC transmission liféiis marks the
completion andsuccessfubperation of an important traregional DC power transmission
project the NingdongShandong 660 kV DC transmissitine The Ningdong DC
transmission project tke worlds first DC transmission projegttthe £ 660 kV voltage level
andakeyprojectin the construction of Chiaves-to-east power grid he creation of power
grid to connecthe Northwest Power Grido the North China Power Gridias also an
importantachievemer(CEN, 2011)

In February 201China releaset$ "ThermalPowerPlantAir PollutantEmissionStandards
(second draff) which state that carbon oxide emissions for all new thermal povean @amhp
should be less than 100 mg/cubietreandthatall thermal power plasin keyregionsshould
emit less than 100 mg/cubroetrebeginning inJanuary 201Zaron dioxide emissisrfor
those thermal power plardonstructed by 2003 in nk&ay regionsshouldbe less than 200
mg/cubic mete, alsofrom January 2012 (CEN, 2011).

The first privagly owned milliorkilowatt hydropowestation, thelin'angiaddydropower
Sation witha 2.4 GW capacitpegn operatios and conneeidto the grid or27 March2111
(CEN, 2011).

TheNo. 2Unit in the second phaseth& Daya Bay Nuclear Power Base Ling Ao Nuclear
Power Statiowasput into commercial operation in August 2@ljllion-kilowatt nuclear
power plantthat is the first put into operation during theelfth FiveYear Period. At this
point, there ara total of sixunits in the Daya Bay Nuclear Power Basding it the largest
nuclear power base in Chiktore than64% of his uni equipment was manufactutedaly,
including parts of key componesiigh apressure vessgsteam generat@admain pump. It
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hasproven that China already possesthe capability to construatmillion-kilowatt nuclear
power plahon its own(CEN, 2011).

In March 2013, the State Electricity Regulatory Commission (B&fta)rged into the
NEA. The NEA now consists ol2 departments, with an authorized staff size of 240 civil
servants.

ENERGY CONSERVATION AND ENVIRONMENTAL PR OTECTI ON

China has accomplishd@: energy conservation goals listedsirEleventhFiveYear Plan.

Chinads energy consumption per wunit of GDP dro
1.46billion tons of carbon dioxide emissions. During the same p€rtod, n a 6 s economy
expanded at an average angu@hthrateof 11.2%, while its energy consumption grew only

6.6% annually on average. The energy consumption elasticity coefficient dropped from 1.04 in

the TenthFiveYear Plan period (200%) to 0.59n the EleventhFiveYear Plar(20062010)

which eased the contradiction between energy supply and d&x8&h@011).

In 2010, China launched an econande dlow-carbonprovince and lovwgarbon citg
experimental project. The first round of selected legailitcluded five provinces, namely,
Guangdong, Hubei, Liaoning, Shaanxi and Yunnan, and eight cities, namely, Tianjin, Chongqging,
Hangzhou, Xiamen, Shenzhen, Guiyang, Nanchang and Baoding.

In 2010, China took an active part in negotiations and conssltatidghe Canin
Conference. It adhered to the principles of maintaining openness and transparency, extensive
participation and consensus through consultations; proposed constructive plans on various
issues; and made important contributions to help therenoé achieve practical results and put
the talks back on track. In particular, during negotiations on issues with greater disparity, such as
the longterm global goal, the second commitment period of the Kyoto Protocol, the system of
international congakion and analysis to reduce the burden on developing countries and reach
the emissiomeduction goals of developed countries, China actively communicated and
coordinated with the engaged parties, candidly exchadgpthinpinions with all parties tt a
levels, enhanced mutual understandin@etad as a unifying and motivating fdBefore the
Candin Conference wasalled China enhanced exchanges and coordination with developing
countries through the G77 and Cbarad the BASIC (Brazil, South Afj India and China)
mechanisms and strengthened dialogue with developed countries through various channels in
preparation for the conference. China also maintained close communication and exchanges with
the host nationf Mexico and provided beneficiaggestions and full support. In October 2010,
before the opening of the CandConference, China hosted a United Nations climate change
meeting in Tianjin, vith laid the basis for the Canc@onference to achieve positive results.

In 2011, the Chinese Gomnment released the Comprehensive Work Plan for Energy
Conservation and Emission Reduction duringwedfth FiveYear Plan period (2615) and
establishedverall arrangemenfisr energy conservation, emissions reduction and greenhouse
gas emissions dool during that periad
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HONG KONG, CHINA

INTRODUCTION

Hong Kong, Chinha s peci al administrative rBiiaon of t |
world-class financial, trading and business centre offsbmmiion peopldocatedat the south

eastern tipf China. Hong Kong, Chingas no natural resourcasd thus all of itenergy

demandis imported. The energy sector consists of investurd electricity and gas utility

services.

In 2011, the per capita GDP of Hong Kong, China 8&&89USD 2000 at AP, among
the highest of the Agiaacific Economic Cooperation (APEC) economies. GDP incre@ged
in real terms in 2Q1to 279.9@illion (USD2000 at PPP). The services sector remained the
dominant driving force of overall economic growth, accountir@Bi@o of GDP in 201
(EDMC 201).

The economy of Hong Kong, China is driven by its financial seagicgsll as itsigher
valueadded and knowledbasedservicesTo stay competitive and attain sustainable growth,
Hong Kong, Chinanot only needs torestructure and reposition itsadf the light of the
challenges posed by gldadiibn but also due to itdoser integration with mainland China. The
Mainland and Hong Kong Closer Economic Partnership Arrangement (CEPA) is a manifestation
of the advanthes of 6 one count r vy, libetakatonas tyadetiregosld . As pa
underCEPA, all products originating in Hong Kong, China enjoyftagffaiccess to mainland
Chinaby local manufacturers.

With the support of mainland China under CEPA #re Framework Agreement on
HongKong/Guangdong Cmperation, Hong Kong, Chitg poised taeinforce and enhance
its status as an international centre for financial services, trade and akippaiigs an
advancedjlobal manufacturing and modernisesve s b as e . Mai nl aread Chi nad:
Plan forNational Economic and Social Development also supports the opening up of service
industriesta h e e c servicerpsodders, starting with pilot programs in Guangdong.
Kong, China will enhang®vernmento-government coperation angéconomic partnership
with provinces and municipalities in the Mainland on all, feortisiaintain ties with its trading
partners and related international organisations around the world to expand it§Polgrkets
Address 2013).

Table7 Key data and economic prof2€,10

Key data Energy reserves

Area (sg. km) 1104 | Oil (million barrels) T
Population (million) 7.1 | Gas (billion cubic metres) T
GDP (USD (2000) billion at PPP) 279.96 | Coal (million tonnes) T
GDP (USD (2000) per capita at PPP) 39 589

SourceEDMC (20B).
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ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY
Hong Kong, China has no domestic energy reserves or petroleum refineries; it imports all of its
primary energy needssubstantial share iofiportedenergy is converted into secondary energy
such as electricity and gas for final consumptienbtal primary energy supply in Hong Kong,
China wad.3.9million tonnes of oil equivalemitoe) in 201, about the same amauwas in
2010 Coalmaintained the highest share of the total primary energy S@@bt), followed by
oil (22.96), gas18.30) and other sources §6) (EDMC 2013).

In 2013, the total installed electricity generating capacity in Hong Kong, Chiha was
624megawattsMW) (EDMC, 2013). All locallygenerated power is thermal fired. Electricity is
supplied by CLP Power Hong Kong Limited (CLP Power) and Power Assets Holdings Ltd
(PAH). CLP Power supplies electricity from its Black P&GOD{@W), Castle @k (4L08MW)
and Penny/W) p&varystation3.ONatural gasd coal arthe main fuelsised for
electricity generation at the BlRdint and Castle Peak power stations. To secure its supply of
natural gas, CLP Power has preliminary arrangenittntievChina National Offshore Oil
Corporation and the PetroChina International Company fotdomggas supplies that started
early in this decadcAH6s el ectricity is supplied by the L
installed capacity &736MW.Nat ur al gas used at PAHG6s power
through a submarine pipeline from the Dapeng liquefied natural gas (LNG) terminal in
Guangdongmainland China. PARBs also operated wind turbines @U) since 2@) and a
photovoltaic (PV)ystem IMW) since 2010 (PAR013a, 2013b).

Table8 Energy supply and consumpti@fil

Primary energy supply (ktoe) Final energy consumption (ktoe)|Power generation (GWh)
Indigenous production 53 |Industry sector 352 |Total® (gross) 39,071
Net imports and other 29,673 |Transport sector 2,159 Thermal 39,025
Total PES 13,889 |Other sectors 4,247 Hydro T
Coal 7 403 |[Total FEC 6,758 Nuclear T
Oil 3,137 Coal i Other 46
Gas 2,547 Oil 2,408
Other 802 Gas 6721
Electricity and other 3,678

a Total does not include electricity generated by hydro and nuclear energy facilities located @hmaifiarsd
0Chinadé needs to be moved flush |l eft to the margin.)

Source€EEDMC (20B)

While naturagas and liquefied petroleum gas (L&&}he main types ghseous fuelsed
in Hong Kong, Chinathere is another product availaflewn gas which is manufactured
locallyusing naphthand natural geess feedstocks beingdistributed by the Hong Kong and
China Gas Company Limited (Tgag2012).
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FINAL ENERGY CONSUMP TION

In 2011, the total final energy consumption in Hong Kong, Gtésé731ktoe,anincreasef

0.8% from the previous year. The other sectors (residential and commercial) accounted for the
largest share of energy uaggP.7%, followed by the transport sect82.0P6) and the industry

sector $.236). By energy source, electricity and sthemde up54.63% of enduse
consumption, followed by petroleum produ@$s386) (EDMGC 2013).

Naturalgas and LPGvere used in ¢hdomestic, commercial and indusseidtorsWhile
LPG is used as fuel for taxis and light buses, natural gas is used for glotrattgrand
town gas manufacturing.

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

The Government of Hong Kong, China hagsued two key energy policy objectives. The first

is to ensure the energy needs of the community are met safely, efficiently and at reasonable prices.
The second is to minimise the environmental effects of energy production and consumption, and

to promoe the efficient use and conservation of energpmbaing climate change, redug

greenhouse gas emissions and déevglfowcarbon economjiong Kong, Chinads el
reduction strateggmphasizethe wider use of cleaner and-ttawbon energieand fuels in

power generation.

In keeping with the free market economic policy of Hong Kong, Chir@oikenment
intervenes only when necessary to safeguard the interests of consumers, ensure public safety and
protect the environment. Tlgovernment wdes with the power, oil and gas companies to
maintain strategic reserves of coal, diesel, gas and naphtha. It monitors the pgedbth&nce
power companies and other energy providers through the Scheme of Control Agreements, most
recently revised in 20a® encourage energy efficiency, quality services and renewable energy
use.

Specifically, Hong Kong, China proposes to agtiting fuel mix for power generation. This
will mean significantly reducing its reliance on fossil dreedsiallyphasing out ésting coal
fired power generation units, and increasing the use-fifssdncleaner and lesarbon fuels,
including renewable energy and imported nuclear energy. Its plan is that, by 2020, natural gas will
account for about 40% of its fuel mix for pogeneration, coal no more than 10%, renewable
energy about 384%, and imported nuclear energy the balance of about 50%. Hong Kong,
China will also endeavour to enhance energy efficiency, promote green buildings, advocate
electricity savings, facilitate-larbon transport and develop facilities to turn waste into energy.
By implementing this strategy, the economy expects to reduce its carbon intensi§Oby 50%
by 2020, compared with the 2005 level; decrease its greenhouse gas emissiad’%by 19%
compaed with 2005; and lower its greenhouse gas emissions per capitatdromss2 2005
to 3.@4.5tonnes Policy Address by Chief ExecutR@l @11, 201512). The Governmenuill
also launch a public consultation on the future fuel mix for electnatgtgpn in Hong Kong

Amajor target for the economyds energy polic
2030, based on the 2005 level. The key measures are:

1 Reduce carbon emissions through the use of clean fuel and improved energy efficiency
1 Promotetheenergy efficienayf buildings and products
1 Promote renewable energy
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1 Seek input from the community to improve energy efficiency
1 Enhance the management of electricity demand

ENERGY MARKETS

A memorandum of understanding (MGAdssigned by the HgnKong, China Government

and the National Energy Administration offhe o p| e 6 s R e pnu2BAugust 2008 Chi n a
To ensure the prosperity and stability of Hong Kong, the Central Government of China will
continue to support energy-gperation betweethe Mainland and Hong Kong over the long

term, which will include efforts to provide a stable supply of nuclear electricity and natural gas to
Hong Kong. The integovernmental MOU contemplates the delivery of natural gas to Hong

Kong, China from thre@srces:

1 Existing and newas fields planned for development in the South China Sea
1 A second Wegb-East Gas Pipeline, bringing gas f@entral Asia

1 Aliquefied natural gas (LNG) terminal to be located in Shenzhen, mainland China

The MOU also contemplateéhe ongoing supply of nuclganerated electricity to Hong
Kong, China. An extension of the Guangdong Daya Bay Nuclear Power Station joint venture
and supply contracts was approved by the Hong Kong, China Government in September 2009.
These contracts Wenable the continued supply of 1wanboremitting electricity to Hong
Kong, China for a further term of 20 years from 20ILB 0128012b).

ENERGY EFFICIENCY

Buildings consume about 90% of the electricity used in Hong Kong, China. The economy is
putting its efforts ito conservig building energgs itsfirst priority. Following that, efforts will
go into improving the energy efficiency and air quality of the transport sector.

Energy Data

To help monitor the energy situation, Hong Kong, China hatoped an energy euase
database. The database provides useful insight into the energy demand situatiothéncluding
energy consumption pattertrends, and agecharacteristics @achsector andegmentA

basic data set is publicly available ®internetThe Governments able to analyiee current
systenmbase on the dataanddeveloppolicy and strategy revisiarfor future implementation
whilethe private sector can use the data to benchmarkvimainergy efficiencgs they seek
improvenensin their energy consumption syséEBMSD, 2012d)

Buildings

To strengthen its efforte improve the effects tfuilding energy conservatitve Government
has enhanced thegulatorysystem forbuilding energy efficiencyhe Buildings Energy
Efficiency Ordinanceasfully implementedn 21September 2012hethree key requirements
of the Ordinance are as follo{EMSD, 2012a)

1 The developers or building ownersnefvly constructegrescribeduildingsshould
ensure that thiaur keytypes of building servicestallationgair conditioning, lighting,
electricaland lift and escalator installatjocomply with the design standards of the
Building Energy Code (BEC)

1 Responsible persons pifescribedouildings(i.e. owners, tenants or ocanfs etc.)
should ensure that tieur key types of building services installatomply with the
design standards of the BEC wherygggout omajor retrofitting works .
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1 The owners of commercial buildingeluding the commercial portionscoimpcite
buildings shouldcarry outan energy audit for thiour key types otentralbuilding
services installatisim accordance with tl#ergy Audit Code (EA@)ery 10 years.

It is estimatedthat implementation of theéOrdinancewill result ina saving of
approximately 2.8 billion ki electricity and.96 million tonnesf carbon dioxide emissi®n
in its first decade. Tlsefiguresonly take into account the saviagkieved from new buildings
It is expected that more savings can be achieved from dxidtlinggswhen carrying out
omajor retrofittis(EBMSW20RHk s o6 and energy audit

The Governmentontinues talemonstratén government buildings statéthe-art enery
efficient designs and building energy conservaimmologies. These are basedanon
environmental performance framework that covers energy efficiency, greenhouse gas reduction,
renewable energy application, waste reduction, water management aait oquibdityIn its
effort, all newhpuilt government buildings over@@square metres will be asseagathsthe
environmental performance assessment standards to not lower than the second highest grade.

In April 2009, thé&sovernment promoted a cpmehensive targbased green performance
framework for new and existing government buildings and set targets for various aspects of
environmental performance. It aims to achieve a 5% ssawirige total electricity used in
government buildings from 2@29 to 201814 after discounting activity changes, using
electricity consumption in 2@08 as the baseline.

Also in April 2009, th&overnment introducethe BuildingsEnergyEfficiencyFunding
Shemeswith a total of HKD450million to subside enviromental performance reviews and
upgrades for communal areas of residential, commercial and industrial buildithenidse
also cover energy/carbon audits and works to upgrade the energy efficiency performance of
building services installations. The dybsan cover up to 50% tie expenditure These
funding schemes were ended in April 2B085D 2012a)

Water Cahir conditioning systems

Watercooled akconditioning systems using fresh watmling towers are generally more
energyefficient than igzcooled system4. voluntary Fresh Water Cooling Towers Schvease
launched in 200@® promot a wider use of fresh water in evaporative cooling tdaresasr
conditioningsystemsn non-domestic building®r energy efficiencyAt the endof December
2013499 installationsverecompletedunder the Schemdt is estimated that these installations
could save up tabout 34 million kWh of electricity arRll9000 tonne®f carbon dioxide
emissioaper annun{EMSD, 2012h)

The Government implements atbe Cooling System (DCS) at the Kai Tak Development
to supply chilled water to buildings in the new development for centralised air conditioning. The
DCS is the first project of its kind impientd by the Governmentnitial phases of the project
havebeen completed and tKai TakCruise Terminal Building was provided with chilled water
in February 2013 (EMSD, 2012i).

Energy consumption indicators

In 2011, the Governmenteviewed and updated 68 groups of energy consumption indicators
covering the redential § groups), commercial (32 groups) and transport (30 groups) sectors.
The energy consumption indicators and benchmarks serve to allow thebasengiyng groups

to understand their energy consumption levels and performance with respect todingespo
peers.They help foster the concept of efficient energy consumption and promote general
awareness (EMSR0128.

Energy efficiency labelling

Hong Kong, China has a voluntary Energy Efficiency Labelling Scheme th&ildgpessof
household and bfe appliancesanong which thereare 12types of electrical appliances
(refrigerators, washing machinesintegrated type compact fluorescent lamps, dehumidifiers,
electric clothes dryers, room coolers, electric storage water heaters, teleetioiricaise
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cookers, electronic ballasts, LED lamps and induction gosk&ees types of office equipment
(photocopiers, fax machines, multifunction devices, laser printers, LCD monitors, computers and
hot/cold bottled water dispenserand two types of gas appliances includinigmestic
instantaneous gas water heaad gas cookefheScheme hafurtherbeen extended to cover

petrol passenger c8EVISD, 2012g).

To further assistthe public in choosing energy efficient appliancedoaraise pubti
awarenesesf energysaving the Government has introduced a Mandatory Energy Efficiency
Labelling Scheme (MEELS) through the Energy Efficiency (Labelling of Products) Ordinance,
Cap. 598. The MEELS covers five types of products, namely room air evaditdrigerating
appliances, compact fluorescent lamps, washing machines and dehlwnigdigfiehee MEELS,
energy labels are required to be shown on the products for supply in Hon@ Hitasig
inform consumers of their energy efficiency perforngM8D, 2012).

Transport

Land transport accounts for 17%tlod total greenhouse gas emissiorthéreconomyandis
the second mossignificantcontributor. In order to reduce carbon emissifsaom the
transportation systetdpng Kong, Chinds conductig thefollowing efforts

9 ExtendthePublic Transport System

An extensive and enerefficient public transport system in Hong Ko@binahas been
instrumental in helping tmaintainits low level ofgreenhouse gas emissidsme 90% of
commuter trips eh day are madeia the public transport systeihe Government is
committed to further expanding and upgrading its public transport infrastructure with emphasis
on railways

1 PromoteCleaneiehicles

To encourage the use of cleaner vehicles, the Govetaumafted tax incentive schemes
for environmerallyfriendly petrol private cars and commerti@mh April 2007Vehicles
meeting the energy efficiency and exhaust emissieria can have the First Registration Tax
(FRT)reducedThe latest revision tiie FRT reduction rate has been raised from 30% to 45%,
subject to a cap which has been increased from HK$50,000 to HK$75,000Ats, ¢he
Government activepgromotes wider use of electric vehicles.

1 Promote the Use @iodiesehs Motor Vehicle Fue

In order to promote the use of biodiésehotor vehiclesaduty-free arrangement foring
biodiesel as motor vehicle fuel has become a standing policy sirgee2#@ations on the use
of biodiesel in motor vehiclegeredrawn up to promotéhe development of the biodiesel
market.The Air Pollution Control (Motor Vehicle Fuel) Regulation was amended in 2010 to
introduce regulatory contmlermotor vehicleusingbiodiesel.

i LPG Vehicle Scheme

In order to reduce emissions from vehicles, the Goeatrannounced the introduction of
anLPG Vehicle Scheme in the 1999 Policy Addvbgsh includg

o Provisionof an incentive scheme in 2000 for the replacement of diesel taxis with
liquefied petroleum gas (LPG) taxis. The scheme was completed abtiz0ead
Nearly all taxis (about 99.99a switched to LP8y that time

o Provision of an incentive scheme in 2002 for replacing diesel light buses with LPG or
electric light buses. The schdmas beemmakinggood progressand there were
already over &0 LPG light buses in operation by the end a2.201

In Hong Kong, China, franchised bogerationsare the major cause of roadside air
pollution in busy corridors. The g-emissionnment 6s
buses running across tieeritory. When the current bus franchises expire in the coming few
years, Hong Kong, China will impose additional requiremernte franchises. The bus
companies will be required to switch to -eentssion buses or the most environmigntal
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friendlyalternativesvhen replacing existibgsestaking into account feasibility and affordability
for both bus operators and passengers.

In terms of fuel consumption and environmental perforrmamdaid buses are superior to
ordinary diesel buses. TBevernmeh proposes to fund the full cost of procuring six hybrid
buses for use by the franchised bus companies along busy corridors to test the operational
efficiency and performance of these buses undtee e c camditiong @rsl to collect
operational data. €lisovernment will provide the same financial support to bus companies that
wish to test other O6greend buses, such as el ec

At present, over 60% of franchised buses are Euro Il and Euro Il vedmicldsere are
too many to phase them all outhe coming few years. In view of this, the Government and
franchised bus companies are conducting a trial to retrofit Euro Il and Euro Il buses with
catalytieeduction devices to meet Euro IV nitrogaide emission standards. Subject to
satisfactory i@l results, th&overnment will fully fund retrdifitg of the devices on all Euro |l
and Euro lll buses. Bus companies will bear the subsequent operational and maintenance costs.

The Government also plans to designate pileehoiasion zones in busytdigs such as
Causeway Bay, Central and Mong Kok. It will incteabe, extenpossible, the ratio of lew
emission franchised buses running in these zones from 2011, with the target of having only low
emission buses in these zones by 2015.

Followingthe building sector, land and sea transport is the second largest source of air
pollution and greenhouse gas emissions in Hong Kong, China. To encourage the transport sector
to test green and lesarbon transport means and technoliog®Q11the Governmenset up a
HKD 300million Pilot Green Transport Fund fwhich thetransport sectaran apply

RENEWABLE ENERGY

Despite geographical and natural constiaidisvelong wind energy, both power companies
(CLP Power andPower Assets Holdings Ltdn the eonomy have started to explore the
feasibility of offshore wind farm projects.

CLP Poweris continuingthe feasibility study for an offshore wind fakm offshore
meteorological wind masas installetb collectsite environmental dataLPPowercompleed
Phase 2 of the 192kkéhewablenergypowersystemon Town Island in late 2012. The system
now consists 0672 solar panels and two wind turbines supplying renewable energy to the Island
(CLP 2012b)

Power Assets Holdings ldds ( PAH®O s ) vy assete also pdrfermed madth g
Lamma Winds generatimgpre than 700MWh of electricityancebeingcommissioadin 2006,
offseting more than 600@onnes of carbon dioxide emissions. Anothev\W thinfilm
photovoltaic (TFPV) solar power systeasinstalled on building roofd Lamma Power Station
generating more than 30@Wh of electricitysince commissioning in 20@fiseting more than
2500tonnes of carbon dioxide emissi@aH 20B¢ 20Bd).

To increasds renewable energy portfoll®AH hasexpaneédthe solar power system to 1
MW since2013 PAH plans to install about 8Bshorewind turbines at a capital cost of about
HKD 3 billion with a total generation capacity of around MU producing 1% GWh of
electricityand offseting 150000 tannes of carbon dioxide emissiansuallyafter comfetion
by 2015In 2012, PAH commenced wind monitoring station &s offshore wind farm site to
collectmeteorological and oceanographtafor detaiéddesigmpurpose. (PAH 2012)

The Government hataken the leath using renewable energyitwstalling a 350W PV
system on the roof of the Electrical and Mechanical Services Department headquarters. The
Governmentalso installed largeale solar water heating devices on government buildings,
includng swimming poglto save power in water heating.

In its effort to convert waste to energy and to reduce greenhouse gas ethissions,
Government is planning to construct an integrated waste management facility, two organic waste
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treatment facilities aradsludge treatment faciligxpedngthem to meet about 2% of the total
electricity demand by 2020.

NUCLEAR

Hong Kong, China has set a target for nuclear energy to be 50% af the ofuslynixsy

2020. In view of this vision, CLP Powascontractd to purchase around 70% of the electricity
generated by the two 984V pressurised water reactors at the Guangdong Daya Bay Nuclear
Power Station in mainland China to help meet thadamgdemand for electricity in its supply

area (CLP20123. This mees almost 25% ofhe electricity demand in Hong Kong, Chima.
September 2009, tfi@o ver n me nt approved the extension of
supply of nucleagenerated electricity from Guangdong Daya Bay Nuclear Power Station for
another 2¢eardrom 7 May 2014. The extension of the contract ensures a continued supply of
cleaner electricity to Hong Kong, China, which will help alleviate air pollution and greenhouse

gas emissions locdIGLP, 201d).

Following the Fukushima acciden2011 a canprehensive safety review was conducted by
the National Nuclear Safety AdministratigNNSA) at all nuclear power stations in China,
including Guangdong Daya Bdiyclear Power Station. Prelimingegultsconfirmed that the
design and operation of Guanggl@aya Bay Nuclear Power Stasiggin full compliance with
existingnationalregulations and standar@sior to theN N S Aréview,the Stationhad also
conducted its own internal review and had been formulating improvement ititiddiaes/ith
natual disasters of extreme severity in order to further enhance its safe operation.

To increase the publ iicJasuanc208lfPiPoweanmoencedn nucl e
an enhanced noti fi eceamteirogne nmeg/c hlainciesnns iThege ofprearmt i
include those Below Scale (Level 0) and Level 1 events under the International Nuclear Event
Scale (INES) and Level 2 or above evbatslo not require an emergency response. These
events carrgo nuclear safety consequences and have no implaetesternal environment or
public safetyThe enhanced mechanifn reporting such neemergency licensing operational
events within two working days was generally well received by the public. CLP Power will also
contribute to an enhanced program of ipubtlucation and awareness about nuclear energy
through initiatives such as plant visits, roving exhibitions and an online education platform. The
program aims to better inform judgments by the media, politicians and the public en nuclear
related matterand to bring a higher degree of confidence in the future role of nuclear energy in
powering Hong Kong, China.

CLIMATE CHANGE

Hong Kong Chinais committed to working closely with the international community to combat
climate change. In the past decad#&jrg ®f measures have been implemented to rédice
e ¢ 0 n ogragnbosise gas emissions.

Themajor contributa of greenhouse gasedHiong Kong Chinaarepower generation and
the transport sectorTherefore,the most direct and effective methafdredicing carbon
emissionsvould be to enhance the overall energy efficietivysuiciety.

In 2010, thé&Go ver nment devised Hong Kong, Chinads CI
Agenda and proposed setting a target to reduce the carbon intensity lev@s@$p $§02020,
compared with 2005. Tl®vernment also suggested a number of emissions reduction measures
andhas beeseeking input from the community to improve energy efficiency and to enhance the
management of electricity demand (EPR2(501

The proposedreenhouse gas emissions reduction measures can be classified as follows:

1. Maximising energy effidienggrticular, measures to improve energy efficiency in
buildings, including reducing the energy demand of air conditioning and other major
electricabquipment. Specific measures include:
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1 Expanding the scope and tightening the requirements of the Building Energy Codes,
so that by 2020 major electrical equipment in all new commercial buildings will be up
to 50% more energy efficient compared with bgddim2005.

1 Expanding the use of district cooling or wabeted air conditioning, so that by
2020 up to 20% of all commercial buildings will have up to 50% better refrigeration
performance compared with buildings using regular air conditioners.

1 Reducig energy demand in new buildings by various means, such as tightening
overall thermal transfer value standards and promoting the wider adoption of green
roofing, so that by 2020 all new commercial buildings will reduce their energy
demand by up to 50% coarpd with new buildings in 2005.

1 Improving energy efficiency in commercial buildings through good housekeeping,
information technology products and intelligent building environmental management
systems, so that by 2020 up to 25% of existing commerdiagbuilill be 15%
more energy efficient compared with 2005.

1 Expanding the scope and tightening the energy efficiency of electrical appliance
standards for domestic use, so that by 2020 all appliances sold in the market will be
25% more energy efficient quamed with those sold in 2005.

2. Greening road trangpcitides measures to promote the use of electric vehicles and to
implement energy efficiency standards for vehicles. Specific measures include:

1 Expanding access to public transportation, and estaplgddestrian areas and
covered walkwayetc, to reduce transport needs.

1 Making wider use of motor vehicles running on alternative fuels, so that 30% of
private cars, and 15% of buses and commercial vehicles are hybrid and electric
vehicles (EVs) or o#h vehicles with similar performance by 2020.

T I mpl ementi ng i mieficience standirdsaso ehat aagyvevehitlds evid t
be 20% more energy efficient than the 2005 market average.

3. Promoting the use of clean fuels for mdieasetaesldpromote clean fuels such as
biofuels.

4. Turning waste into eMerggures to explore the potential of renewable energy. Specific
measures include:

1 Developing and fully operating one integrated waste management facility, two organic
waste treatment faciis, and one sludge treatment facility by 2020.

T Fully utilising recovered landfill gas and gas generated from wastewater treatment.

Revamping the fuel mix for electricity Iggrleraioh.@asures to increase the use of
nonfossil, clean and lesarbonfuels for electricity generation, having balanced the various
objectives of Hong Kong, Chinads energy policy
for no more than 10% of the fuel mix, natural gas around 40%, renewable energysé¥out 3%
and inported nucleagenerated power will meet the balance of about 50%.

NOTABLE ENERGY DEVEL OPMENTS

In order to creat@ more ecologicalisiendly environment, thé&overnmenthas initiateca
numberof major actioato save energy, reduce carbon emgaimhimprovewaste recovery.
Somemajor actioeand achievemessresummarized as folle{EPD, 2012):

1 The CLP Power and its Mainland counterpgete® completedonstruction othe
Second Wedfast Natural Gas Pipeline (Hong Kong Branch Line) to supplgrclean
energy to Hong Kong.

1 A mandatory energy efficiency labeldtizeme for certain products and building
energy efficiency codes for both new and existing buildings were introduced.
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1 An Environmental Impact Assessment reportttandevelopment of a 100MW
offshore wind farm in Hong Kong, China was approvithyn2010.

1 The Buildings Energy Efficiency Ordinance was enacted in Novaoiier
mandating compliance with codes of practice promulgated by the Electrical and
Mechanical Services Department concerhmgrergy efficiency of four types of
buildings services.

1 Highefficiency equipment (@ionditioning, electrical systems, lifts and escalators,
and lighting installationglas been newly installadd energy audi@re being
conducted.

1 The number of eleit vehicles in Hong Kong has started to expand with the
Government's active promotioks at December 2013, the total number of electric
vehicles is over 590
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INDONESIA

INTRODUCTION

Indonesia is a large archipelago located-sasithof mainland Sotffast Asia, between the

Pacific Ocean and the | ndi asses IB08eclaage and bhmll o ne s i a
islands and large bodies of water at the equator over an a®emiltibi@.square kilometres
whichinclueesl ndonesi ads exclusive economic zone. I n

territory) is about 1.91illion squag kilometres. The population \#48.8million in2011

Indonesia had a gross domestic product (GDBjoohdUSD 881billion and a per capita
GDP of USD3612in 2011 (USD 2000 at PPP). Excluding the oil and gas sector, manufacturing
accounted for the rigest component of GDP in 2D(25.P4), followed by retail, hosednd
restauramst (17.7%) agriculture, livestock, forestry and fisherigs®4); transport and
communications98%); finance, leasing and corporate servibg®)( other serviceO(@%);
mining and quarrying.@o); constructions(6%);and electricity, gas and water supply (0:18%).
2011, Indonesia attained economic growtB ¥, an increase 6f3% from 2A0 (BPS, 2012)

Domesticoil, gas and coal reserves have played animpdrtantro n | ndonesi ads e
a source of energy, industrial raw material and foreign exchandé, &il 20d gas exports
contributed20.4%6 and coal exports contributeti3.4%6 o f Il ndonesiads tot al e X
USD203.%illion (BPS, 2012)Overall, &ax and no#tax revenue from oil, gas and minerals
including coal accounted 29.400f t he I ndonesian GbESMnhment 6s
2011)

Il ndonesi ads proven f os diconsisted & BAllpnbarelsafr ves at
oil; 3 trillion cubic metres afatural gas ar&i5billion tonnes (Bt) of coal.

Table9 Key data and economic profile120

Key data® Energy reserves’
Area (million sqg. km) 7.9 | Qil (billion barrels) 3.7
Population (million) 243.8 | Gas (trillion cubic metres) 3.0
GDP (USD (2000) billion at PPP) 880.6 | Coal (billion tonnes) 5.5
GDP (USD (2000) per capita at PPP) 3612

Source:

a.EDMC (20B).
b. Proven reserves at the en@@11(BP, 2013).

ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

In 201, I ndonesi ads tot al p X74 fa4ilotgnnes of eilrequivalestu p p |l y (
(ktoe of commercial energypade up of 0il46.86), coalZ6.86), natural ga21.26) and other

energy (mainly hydropower and geotherma@¥)Xsmnd37 86ktoe of biomass. Indonesia is a

net exporter of energgndoverall energy exports of crude oil, condensates, natural gas, liquefied

natural gas (LNG), petroleum products and coal tofdledi4ktoe in 201 Total energy

exports in 201 increased b0.86 from 2QL0 (179 93&toe), an increase driven primarily by

coal exports
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Oil

In 2011, Indonesia producesil 32%toe of crude oil and condensates; of &ls726toe
(40%) was exportedepresenting an increase of¥®.Bom 200 Sinceoil production has
declined significantly over the past decade (in 1997 Indonesia produdé&tbé2of crude oil
and condensateshe economimportedl4 808&toe of crude oil an26 315toe of petroleum

products in 201 in order taneetits domestic oil requirementg 5% from total of39 15%ktoe
in 20L0 (EDMC 2013)

Most crude oil is produced onshore from two
Duri oil fields in the province of Rianthe eastern coast of central SumAgadhesefields are
consideed mature the Duri oil fieldin particular has been subjecbtan e of t he wor |l dds
enhanced oil recovery efforts.

Natural gas

Indonesia producet? 796ktoe of natural gas in 2I) adecreasef 5% fromthe 76 63&toe

producedn 2QL0 (EDMC, 2013 Of the total natural gas productig,8o wasconvertedo

LNG for exportshipping The economy produc@2 283ktoe of LNG in 2Q1, adecreasef

9.4% from 35 647ktoe in 2Q0. In 2A.1, Indonesia also export8d375ktoe of natural gas

(11.3%6 of its total natural gas productidhyoughpipelins to Singapore and Malayd&&SDM,

2012) Overall,49.26 o f I ndonesi ads nat urTkebalancais made oduct i «
available for domestic requirements.

Il ndonesi ads | ar ge catechniear Aran in Arehsaround Baglak indeast ar e |
Kalimantan, South Sumatra, the Natuna Sea, the Makassar Strait, amdttiPamadler gas
reservesffshore from West and East Java. LNG exports from Tangguh, Papua began in 2009
with gasbeingsupplied fronthe onshore and offshore Wiriagar and Berau gas blocks, which are
estimated to have reserves dirillibn cubic feet (Tcf).

Coal

In 2011, Indonesia produce2D7 72%ktoe of coal, an increase2®.46 from 161 79ktoe in
2010 Most of | roductionans2D14160 33 ktar arl77.%b) was exportedith
domesticdemand (46 78Rtoe in 2Q1) being allocatedr power generatio(66.7%,) and
industry(43.3%) uses (EDMC, 2013)

About 57% of I ndonesi ads t 0a7%is sulbkumioouser abl e ¢
coal, 14% is bituminous coal, and lessGharb % i s ant hr a c icbatreseriés st of |
are in South Sumatra and East KalimaRalativelgmall deposits of coal are in West Java and
in SulawesiAs a result, whiléndonesiancoab $eating valuean rangefrom 5000 to
7000kilocalories per kilogrart is generallydistiguished byts low ash and sulphur content
(typically less than 1%).

Electricity

Indonesia ha@9 899MW of electricity generation capacity ih12@vhichwas ownedby the
stateowned electricity company (PLN) and independent power producers (IPPk). 18320
418GWh of electricityveregenerated, of whi@®.26 was supplied by IPPs. Iri20electricity
wasproduced by several types of power plants, nawaiyowered thermal plan{d£xo),
stearpowered thermal plants (25%@newableenergy power plants (geothermal, hydro,
biomass, solar, and wir{@i}?6), diesel power plants (9%), gas power plants (6%), oil powered
thermal plants (3%gndgaspowered thenal plant$1%) (ESDM, 2012)

FINAL ENERGY CONSUMP TION

The optal final energy consumption vid$ 504toe in 21, an increase &.46 from 111

705ktoe in 20 The share of final energy consumption by sectorlihweds44.86 for

industry,34.86 for transportand 20.8% f or ot her sectors. I ndonesi
dependent on oil; final energy consumption of oil i ®8s64 51%ktoe 65.9% of the total

final energy consumptiofEDMC, 2013)
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TablelOKey data and econonpcofile, 201

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production? 341,034 |Industrial sector 51,691 (Total 183,418
Net imports & other 71176,293 |[Transport sector 40,167 Thermal 161,425
Total PES 174,724 |Other sectors 23,646 Hydro 12,419
Coal 46,780 |Total FEC 115,504 Nuclear i
Oil 81,733 Coal 20,239 Others 9,574
Gas 37,018 Oil 64,519
Others 9,192 Gas 16,996
Electricity & Others 13,749

a.Excludes biomass.
SourceEDMC (20B).

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK
The Energy Law

On 10 August 2007, Indonesia enacted Law No. 30/2007 regastuygssuesThis Energy
Lawcontaingrinciples regarding the utilisation of energy resources and final energy use, security
of supply, energy ceervation, protection of the environment with regard to energy use, pricing

of energy, and international cooperation. The Energy Laws deéirmutline of the National

Energy PolicyKebijakan Energi Nasionalr KEN); the roles and responsibilities of th
government and regional governments in planning, policy and regulation; energy development
priorities; energy research and development; and thelnadietses

Under the Energy Law, the National Energy Policy will address the sufficiency aj energy t
me et t he e c emagmgedetopmaent gridriies, utilisation of indigenous energy
resources and energy reservbe. Energy Law mandates the creatioa National Energy
Council (Dewan Energi Nasion&EN). Its tasks are to:

1 Draft the NationaEnergy Policy (KEN)

1 Endorse the National Energy Master Plan (Rencana Umum Energi Nasional,
RUEN)

1 Declare measures to resolve energy crises and energy emergencies

1 Provide oversight on the implementation of energy policies that are cross
sectoral.

1 The Natimal Energy Master Plan (RUEN) implements the KEN. By law,
RUEN is drafted by the governmeniamely theMinistry of Energy and Mineral
Resourcesin a process that involves thedated ministries and other government
institutions, statewned companies the energy sectogndregional governmentss
well as academia and other energy stakehwideidie regard to input from the public.

The President chairs tlessembly of DEN members. As an institution, DEN is headed by
the minister responsible for gge affairs and ithas 15 memberSevenministers and high
ranking government officials responsible for the supply, transportation, distribution and use of
energy; anéightstakeholder members from industry, academia, expert groups, environmental
groupsand consumer groups. The selection and appointment of members of DEN was finalised
in late 2008.

DEN finalised the draft of the National Energy Policy in March, a0ddcumenthat
would need to be discussed with tharliament (the DPRpefore being enated by the
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governmeniThus, thimmew energy policy would replace the existing National Energy Policy that
was established by Presidential Regulatids/2006.

ENERGY MARKETS

Over the past decade, Indonesia has reformed its energy sector threegybfanserilaws: the
Oil andGasLaw (Law No. 22/2001), the Geothermal Energy Law (Law No. 27/2003), the
Mineral and Coal Mining Law (Law M{£009), and the Electricity Law (Law No. 30/2009).

These laws were established to promote an increased bakrfessn the energy supply
chain, in terms of fair competition on an eqlaling field as an alternativea monopolistic
industry,direct contracts between energy producers and buyerstransparent regulatory
framework.

In 2004, the Constitutial Court rejected adwanced reforrof the electricity sector, which
would have established the possibility of direct competition in power generation through Law
No. 20/2002(currentlyannulledl

The Oil and Gas Law

Il ndonesi ads o0 lurreatly dndegaeirygy regutathry shanges. Thesindustry was
reformed in 2001 under the Oil and Gas Law (Law No. 21/20@ljegulatory bodi&sown

asBP MIGAS and BPHMIGAS were createth address oilpstream and downstream activities,
respectively. Expiation and production activities were conducted based on a fiscal contractual
system that reliemainly on production sharing contracts (BSketween government and
private investors, which may include foreign and domestic companies, as well asrtkatgovern
ownedoil companyertamina.

However, on 13 November 2012, the Constitutional Court declandd ehastence of BP
MIGAS was in conflict with the Constitution of 1945 and ordeyddssolutionAt the time of
this writing, the government is daff a new Oil and Gas Law that will deternaimew
industry structuranduntil this law can be enacted, an Interim Working Unit for Upstream Oil
and Gas Business Activities (SKSPMIGAS) has been establishédewotestry of Energy
and Mineral Resags KMEMR) to take overall BP Migas roles and responsibilities.
Furthermorepn 14 January 2013, the government issued Presidential Regulation Number 9 Year
2013 as the umbrella for thstablishment of thevorking Unit for Upstream Oil ardas
Business étivities (SKKMIGASvith its tasks in managing the upstream oil and gas business in
Indonesia

BPH MIGAS has supervisory and regulatory functions in the downstream oil and gas sector
with the aim of ensuring availability and distribution of fuel thraugiidenesiaand the
promotion of gas utilisation in the domestic market through fair and transparent market
competition.

The enactment of the Oil and Gas Lequired that the stabevned oil company,
Pertamina, relinquish its governmental roles to theegeuatory bodieBP MIGAS (ow
handed over t&KKMIGAS) and BPH MIGASandmandated he t er mi nati on of
monopoly in upstream oil and gas activities.

The Mining Law

On 16December 2008, parliament passed a new laminenals and coal mining replace
LawNo. 11/1967, which had been in place foryddrs. The new law was enacted by the
government on L2anuary 2009 as Law M£2009 regarding Mineral and Coal Mining.

The new Mining Law basically ended the concession of work areas by obmaéts
(COW) and by work agreements for coal mibuginesseknown asPerjanjian Karya
Perusahaan PertambanBatubargPKP2B. Concessions are now based on permits from the
central and regional governments.

Prior to the new law, the government drtyubad less regulatory control over its concessions.
For example, any changes to concession terms needed to b agreeth the government
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and the investor. By instituting permits, the government expects to b@dsititanedto
promote investmengnd to regulate mining.

The law creates greater opportunity for smaller investments in mining and gives regional
governments a greater role in regulating the industry, along with revenue fronTmining.
Mining Law called for regulations on:

1 Concessionraas and concession periods (for exploration permits) and production limits
(for production permits) in mining for metals,-mwtals and specific roretals

1 A requirement that prospective investors submitnpiogtg and reclamation plans
before applyinfpr a permit
1 An obligatiorfor permit holders to build smelters

1 An obligationfor foreign companies to divest shares to the governmémtstate
ownedbusinessand private companies registered in Indonesia

1 Payment ofaxes, fees and allocation of psofit
1 Reclamation and pestining costs.

A set of government regulations with regard to the Mining Law was completed in 2010 and
these are now operational.

Electricity Law

On 23September 2009, the government enacted Law No. 30/2009 regarding Elecsicity. Thi
new Electricity Laweplaced.aw No. 15/1985, which the Constitutional Court had reinstated in
December 200ds a provisional law upon annulment of Law No. 20/2002.

A notable difference between Law No. 30/2009Lamd No. 15/1985s the absence of a
Holder of Electricity Business AuthoriBefnegang Kuasa Usaha KetenagalistRaoK).
UnderLaw No. 15/1985the government had appointed the statged electricity company,
PLN, as the sole PKUK and so had made it responsible for providing electitiparts of
Indonesia.

Under the new Electricity Law, the electricity industry will be made up of electricity business
entities that are titleolders of electricity supply business licencdgin Usaha Penyediaan
Tenaga ListriflUPTL). The IUPTLmaybe in integrated electricity supply, power generation,

transmi ssi on, di stribution or r et will detaim g of el
vertically integrated configuratiodswevey thesewill consist okeveral licensed syssesuch
as PLNO&ds numerous power -owaned sysems (to be esmblishedc i a | g

where necessary), and private sector power systems, each operating within their respective
business argd.icence holders of specific electricity supply types tioh BPPs, as licence

holders in power generation the supply of electricity to the publigjll participate in the

vertically integrated systems.

By law, the government and regional governments regulate the electricity industry within
their respect# jurisdictions and through electricity regulatory authorhiesElectricity Law
allows electricity tariffs to be differentiated by region to allow for different costs of supply. Under
the previous Electricityaw, Indonesia had a uniform electricitijf t&agime and applied cross
subsidies between regiofAisthe time of writingtherewasno rulingas towhether PLN will
implement tariff differentiation over its extensive power systems across Indonesia.

As mandattby Law No. 30/2009MEMR has issuethreegovernmentegulations (GR),
namely GR No. 12012 on electricity supply businesses activity, GR No. 42/2012 on the buying
and selling of electricity across Indonesiads
businesses.
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Geothermal Law

Law No. 27/200Regardingseothermal states that geothermal resource development is granted
by authority of the state and executed by the government and provincial govéiits.

on behalf of the governmertiolds exclusive rights to establish jeslicegulatiog, and
licensindor geothermal exploration and exploitation.

Geothermal exploration and exploitattwabased on the award of licences. The process
involves the government offering geothermal work areas for competitive bidding to prospective
business investqrandpublic, private or cooperative entities may submit bids on work areas for
offer.

Successful bidders are awarded a maximum work are@@J B@0tares and have the right
to conduct exploration for three yearih a possible extermi of two more years. Upon
completion of exploration, the awarded entity is required to complete a feasibility study within
two years. During the exploitation stage, the awardedrentiig granted 3@ear exploitation
rights, which are extendatMéorkng areas are subject to tax, land rent, and royalties determined
by the government (see following section). Laws and regulations that govern the electricity
industry apply to the utilisation of geothermal energy for electricity generation.

FISCAL AND INVE STMENT REGIME

In late 2008, Indonesia announced an overhaul of its taxation system, effective in 2009, with
improved tax collection and lower tax rates. The general corporate income tax rate for the 2009
taxyear was reduced to a flat rate of 28% frorpréh@ous maximum progressive rate of 30%.

Tax rates are to be further reduced to a flat rate of 25% in 2010 (ASEAN28E8)rs

Oil and gas

The PSC(production sharing contractle gi me (outl ined in the earlie
Gas L aw®Jucedia mdomesid ir the rlil60s and reportedly became the fiscal system

of choice for mangconomiesver many years. Worldwide, slightly over half of the governments

whose economies produce hydrocarbons now use PSCs (Johns2008).akeveraipes of

PSC have since emerged internationally

TechnicallyPSCsdo not have the type of royalties that apply to royalty/tax systems of
concessions or licences in the oil and gas industry. However, industry analysts argue that there are
equivalent elemenin PSC and royalty/tax systems and than#jerdifference is in the title
transfer of oil or gas (Johnston et2408). In a PSC, title to the hydrocarbons passes to the
contractor at the export or delivery point.

I n 1988, | ngdnerfioa PSCaidireducedhai newd contract feature called first
tranche petroleum (FTP). T, Andthecemairting preducbon 8 s s har
is available for cost recovery. Some industry analysts view FTP as a royalty {9&H4nston
Indonesia &s other types of joint contrachemes fooil and ggssuch asechnical assistance
(TACs) and enhanced oil recovery (EOR) contracts. A TAC is a variant cooperation cantract or
PSC, and is typically used for established producingsartsit ustally covers exploitation
only. Operating costs are recovered from production. The contractor does not typically share in
production. A TAC can cover both exploitation and exploration if it involves an area where the
Indonesiargovernment has encouragedl@epgiion. In accord with the new Oil and Gas Law,
existing TACs will not be extended. In addition, participants in PSCs, TACs and EOR contracts
may also enter into separate agreements known as joint operating agreements (JOA) and joint
operating bodies (B

Since 2008, fifth generation B®@vebeen introduced. The key differences between the
later generation PSCs and earlier generations are as foRatverahan a fixed production
historical aftetax share, there has been some flexililitye production sharing percentage
offered b) PSCs now provide fodamestic market obligatifor natural gas) BP MIGAS is
entitled to FTP ofLl0% of the petroleum productiahatis not shared with the contractdy
The profit sharing percentages appgaim the contract have been determined on the
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assumption that the contractor is subject to dividendn aftetax profits under #icle 26(4)

of the Indonesian Income Tax Lavhich is not reduced by any tax tregi@ertain presigning
costs (e.g.of seismic purcha3emay be cost recoverghig BP MIGAS must approve any
changes to the direct or indirect control of the eatityg) the transfer of the PSC participating
interesttonora f f i | i ates is only al | owa e thecomractorh
retainsmajoity interest and operatorship, toreeyears aftethe signing of the PSC (PwC,

BP

2012)Note thatBP MIGAShas since bedranded over t8 KKMIGAS.

TablellMa i n

features

of |

mgl coniracPSED s

producti on

G en:eLSr'ati - 2nd Generation | 39 Generation & Geféagrgtlon- 5h Generation | New Contracts
Element PSC (1965 PSC (1976 PSC (1988 East Post Law No. (20083
1975) 1988) recent) Indonesia* 22/2001 present)
FTP None None 1520% 15% 10% to BP 20% to BP
MIGAS and MIGAs and
not to be not to be
shared with shared with
contractor contractor
Cost Recovery | 40% 100% 80-85% 85% 90% 90% and
Limit limited to costs
from producing
field or POD
approved
fields.
Exploration
cost limied to
cost incurred
prior to the
approval of
POD
Income Tax:
Effe_ctive on 145%1t035% | 7135%1t030% | 1 30% 1 30% 1 30%
net income
T On
distributable 120% or11% | 1 20% or 13% | 1 14% 1 14% 1 14%
income after to 13% to 14%
tax (with
holding)
1 Total
1 56%, 48% 1148%,44% | 1 44% 1 44% 11 44%
(depend on (depend on
the tax the tax
regime) regime)
Equity split Determined Determined on | Determind on | Determined on | Determined Determined on
Government/ on after tax after tax basis: after tax basis:| after tax basis: | on after tax after tax basis
Contractor basis: basis (based | (based on
on negotiation),
negotiation), example:
example:
1 Oil 1 65/35% 91 85/15% split | 1 85/15% split | § 85/15% split | T 75/25% 1 8020% split
split 1 70/30% split
1 Gas 1 n/a 1 70/30% or 91 70/30% split | {1 60/40% split | T 60/40%
65/35% split split
Before tax at Before tax at Before tax at Before tax at | Before tax at
56% 48% 44% 44% 44%
1 Oil 1 65.909/34.09 | 1 71.154/28.84| 9 73.215/26.78| 1 55.357/44.6| T 64.286/35.71
1% 6% 5% 43% 4%
i Gas
1 31.818/68.18 | { 42.308/57.59| | 28.571/71.42| 9 28.571/71.4| 9 46.429/53.57
2% (for 2% 9% 29% 1%
70/30% split)
1 20.455/79.54
5% (for
65/35% split)
1 Oil Before tax at Before tax at
44%
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48% 1 73.215/26.78
1 71.154/28.84 5%
6%
1 Gas 1 46.429/53.57
1 42.308/57.59 1%
2% (for
70/30% split)
1 32.693/67.30
7% (for
65/35% split)
Investment 0% 20% 17% to 20% 0% 17% (oil), 55%| Not available
Credit (gas)
DMO - Oil DMO was 25% of 25% of 25% of A floor 25% of
defined as contractor share| contractor contractor share| percentage of | contractor sharg
25% of of total oil share of total | of total oil contractor of total oil
contractor production, full | oil production, | production, full | share of total production, full
share of total | price for first full price for price for first oil production, | price for first
oil production | years and .20 first five years | fiveyears and | full price for five years ah
at .20 cents/bbl and 10% of 25% of export | first five years | 25% of export
cents/bbl thereafter export price price thereafter | and 25% of price thereafter
thereafter export price
thereafter
DMO-Gas N/A N/A N/A N/A A floor 25% of
percentage of | contractor share
contractor of the quantity

share of total
gas production
weighted
average
contract price

of Natural Gas
proven reserves
in the newly
discovered
resereir, price
depends on
negotiations
with potential
domestic gas
buyer

Depreciation:
1 Oil

No distinction

fSeven years fo

Seven years

fSeven years

 Seven years

fFive and ten

between oil capital cost DB (Balancef | DB (Balance of DB (Balance| years DB
and gas. DDB| (DDB) and 10 | unrecovered unrecovered of (Balance of
or SLD as years capital costs is| capital costsis| unrecovered | unrecovered
follows: amortization of| eligible for full | eligible for full capital costs | capital costs is
1 14 years for| non- capital depreciation at| depreciation at| is eligible for | eligible for full
production costs the end of the | the end of the full depreciation at
facilities (switching to individual individual depreciation | the end of the
1 3-18 years SLD). Post assetsd assetsd| attheendof| indivdual
for 1985 7 years life.) life.) the individuall asset s o
moveable DB (Balance of asset s| life)
equipment unrecovered life.)
1420 years | capital costs is
for others eligible for full
depreciation at
the end of the
individual
assetso
life.)
i Gas fIFourteen years|f Fourteen years fSeven years |1 Sevenyears | fFiveand ten
(switching to (switching to DB (Balancefo DB (Balance | years DB
SLD). Post SLD). Post unrecovered of (Balance of
1985 7 years 1985 7 years capital costs is| unrecovered | unrecovered
DB (Balance off DB (Balance off eligible for full capital costs | capital costs is
unrecovered unrecovered depreciation at| is eligible for | eligible for full
capital costs is| capital costsis| the end of the full depreciation at
eligible for full | eligible for full | individual depreciation | the end of the
depreciation at| depreciationat] as s et s 8| attheendof| individual
the end of the | the end of the life.) the individuall asset s o
individual individual asset s| life)
assetsdl assetsd life.)
life;),except life;), except
for certain for certain
contract still contract still
use 14 yags use 14 years
Interest None Available Available Available Available None
recovery
Abandonment | None Non Non. Post 1995 Non. Post 1995 | PSCs require | PSCs require thq
liability to PSC PSCs require | PSCs require th{ the Contractor | Contractor to
contractor thecontractor | contractor to to provide for | provide for
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to provide for | provide for abandonment | abandonment
abandonment | abandonment

DDB = double declining balance; DB = declining balance; SLD = straight line decline
DMO = domestic market obligation; POD = plan of development
Source: PwC, 2012.

Indonesia revised the terms of the domestic market obligation in 2009. Under Government
Regulabn No. 55/2009, the contractor must allocate 25% of its oil or gas share to the domestic
market. In relation to the development of new gas reserves, the goveduisesthe
contractor, on request, of the domestic gas supply requirement about ar yegrpduction.

The contractor and prospective domestic buyers negotiate directly on gas price and terms of
supply. However, if there is no domestic demand for gas or if an agreement between the
contractor and prospective buyers is not reached, thactmntmay sell its entire share to the
international market.

Coadbed Methane

Business in coalbed methane gas is regulated by the laws and regulations that govern business
activities in the oil and gas sector. The Directorate General of Oil and Gassigig over

business activities in coalbed methane gas developdEWR issues regulations and
establishes and offers coal methane gas work areas. The Directorate General of Oil and Gas
technically establishes and offers coalbed methane work areas, wdttsidaeation to the

opinion of BP MIGASsincehanded over t8KKMIGAS).

Coalbed methane development is regulated by Ministerial Regulation No.Regyaabsg
Business in Coal Methane Gas. The regulation covers exclusive rights anelatsithtseal
methane gas; the method of determiningraaffering of coal gas methane work greae of
data and information, equipment and facilities; research, assessment and development of coal gas
methane; dispute resolution; ruling on coal methaneagesasciated natural resource;thed
utilisation of coalbed methane for domestic needs.

Minerals and Coal Mining

Il ndonesi ads new Minerals and Coal Mi ning Law
contract of work (COW) and work agreements forrooahg businesse (PKP2B) with two

forms of permitsspecifically, mining business pernii;m (Usaha PertambangdblPs) and

citizens mining permiiz{n Pertambangan RakyHRs), and a contract called the mining

business contrad®érjanjian Usaha PambanganPUP). The IUPs apply to lasgmale mining.

The PUP is a contract between the government and a private mining comighathe

government represented by an implementing body yet to be established.

Under the new law, the mining fiscal regiralidas corporate tax undée prevailing
taxation law, a surtax of 10%, and a mining royalty that is determined according to the level of
mining progress, the level of production and the prevailing price for the mineral. The law allows
for a transition p@d for current COW and PKP2B holders, some of which are large mining
concessions for minerals and coal that wil|l e X
on transition stagethat existing contracts will be upheld, but the spscifieme forthe
transition of existing concessions is yet to be formulated.

Geothermal

Under the previous taxation law, geothermal companies are subject to corporate income tax at a
flat rate of 34%. The government expects to revise this level of corporate tmotetheo
greater development of geothermal resources.
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ENERGY EFFICIENCY
Government regulation on energy conservation

As called for byhe Energy Law (Law No. 30/200@h 16 November 2008e government
issuedGovernment Regulation No. 70/20B8garding Bergy ConservationThe regulation
mandates

9 Formulation of a National Energy Conservation Masterfacgna Induk Konservasi
Energi NasionalRIKEN) that is to be updated once everyyfaas or annually, as
required

1 Appointment of an energy managenergy auditand an energy conservation
progranmefor final energy users of 6G08 or greater

1 Implementation of energfficiency standards and energy labelling
1 Government incentivéss the formof tax exemptions, fiscal incentivesh@import of

enegy-saving equipment, and lavterest lending rates to encourage investments in

energy conservation
1 Government disincentivemn the form of written notices to comply, public

announcements of noncompliance, monetary fines, and reduced energy supply for

noncompliance.
In order to implement Government Regulation No. 70/26@@arding Energy

Conservation throughout Indonesia, the government issued Ministerial Regulation No. 14/2012

on Energy Management.

Theregulation stated:

9 Energy source useasd energy esswho usesnergy sources and/or energy of 6000 toe
peryear or greater shadlrry ouenergy management drave arobligation to establish
an energy management team

1 Energy source useasd energy usemho use energy sources and/or eneftgss than
6000 toger yeashallcarry ouenergy management and/or implement energy savings

1 Energy conservation progmaesconsist of short term programs(improvenentsin
operaing procedures, maintenance, and iatitail ofsimple device contspl medium

to longterm programmesgincreasing efficiency of equipment, and fuel switching), and

continuous improvemenf employeer operator awareness and knowlexfgenergy
conservation technicgie

1 An energy audit shall be conducted periodicallieaston main eergyconsuming
applianceand equipment at least oeeerythreeyears

1 An annual report menergy management implementation shadtdsédedby energy
source usemnd energy useis ministes, governorandregentor mayos within their
respective jigdictions

1 Incentives shall be given to energy sourceamkenergy usemo haesucceeedin
redudng their specific energy consumptimnat least 2% pegrear during threeyear
period These incentivasclude eligibility foenergy audit partnéips funded bythe
governmenand/or recommendation for priority access to energy suppli@nistes,
governorandregentor mayos within their respective jurisdictidbgsincentives shall
imposed upornergy source users and energy users windbhamplemented energy
conservation through energy manageni@etse disincentives inclug@ten notices to
comply, public announcements of qwompliance, monetary fines (calculat&ds of
the cost of energy used duritige oneyear reporting perioddnd/or rediced energy
supply for norcompliance (mémum 5%of contract capacitfor a period of one
month, with anextension possil)le
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Barrier removal

Indonesia is participating in a UNBBEF project that involves six developing Asian
economies. Thi project, Barrier Removal to the Cost Effective Development and
Implementation of Energy Efficiency Standards and Labelling Project (BRESL), has five major
progranmes promoting energy standards and labelling: policy making, capacity building,
manufacturgupport, regional cooperatj@nd pilot projects.

RENEWABLE ENERGY

Until the time the National Energy Council (DEN) establishes a new National Energy Policy
(KEN), the National Energy Policy2606is in force The aim of this policy is to:

1 Achieve engy elasticity to GDP of less than one by year 2025

1 Realise an optimum primary energy consumption mix in 2025, with shares as follows:
o Oilfi to be less than 20%
Natural ga®% to begreatethan 30%
Coah to begreatethan 33%
Biofuelsi to begreatethan 5%
Renewable energy and other energy including fiutddaegreatethan 10%
Liquefied codl to begreatethan 2%.
The cetails of the energy programs and targets of the National Energy Policy are elaborated
in theBlue Prir@ National Energy ManageménoZIPESDM, 2006.

I ndonesiads 2006 energy policy expects the <c
in the overall energy mix in 2025 to exceed 17%. The plalggspecial emphasis on
enhancing the share of biofuelsn®vable energy amither energy including nucless in the
list aboveareexpected to be made up of at least &lite fromgeothermal and a combined
share of biomass, hydropower, solar, wind and nuclear peesprisehe remaindeof the
10% by 2025.

BIOFUELS

O O O O o

In 20@B, Indonesia passed Ministerial Regulation No. 32f@gagling the Supply, Use and
Commerce of Biofuel as Other Faglismakes biofuel consumption mandatory from 2009.

The matters regulated are the utilisation priority of biofuels; categories lef btahdards
and specificatienof quality; setting of price; commerce involving biofuels as other fuel,
directives and oversight; and sanctibnsrder to reducduel importsby accelerating the
improvement and expansion of the use of bioftleés Goernment revisedMinisterial
Regulation No. 32008on 28 August 2013his regulation sets mandatory targets in terms of
the percentage share that biofuel has in the fossil fuels stiwrdotdl fuel consumption
(biofuel blend), as shown in the follayable.

Table 4Minimum obligations for biofuel use (% blend)

Sector Sep 2013 Jan 2014 Jan 2015 Jan 2016  Jan 2020 Jan 2025
Biodiesel
PSO transport 10 10 10 20 20 25
Non-PSO transport 3 10 10 20 20 25
Industrial and 5 10 10 20 20 25
commercial
Electricity generation 7.5 20 25 30 30 30
Ethanol
PSO transport - 0.5 1 2 5 20
Non-PSO transport 1 1 2 5 10 20
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Industrial and - 1 2 5 10 20
commercial

Straight vegetable oil

fuel

Industry 1 5 10 20 20 20
Marine - 5 10 20 20 20
Aviation - - - 2 3 5
Electricity generation 1 6 15 20 20 20
PSO = public service obligation fuel means subsidized fuel.
SourceESDM (20L3.

Until the end of year 2012, the realization of biodiesel (biofuel and bioethanol) utilization
was 544 963 kL or 38.93%m 1 400 000 kL of the mandatory regulation target under
Ministerial Regulation No. 32/2008

Geothermal

The 2006 energy policy implicitly calls for Indonesia to increase total geothermal capacity to 9
500MW by 2025. In 20,1 ndone s i a 0 sal capadtyanasIBRPEW, twhidh iis #.1%

of the total geothermal potential 29 215MW. Indonesia has identified925 MW of
geothermal power potential, to come from existing geothermal plants, capacity expansion of
productive geothermal resources, anch fnew geothermal proje@s51 sitesspecifically 2

670MW in Sumatra at 18 site)10MW in Java at 20 sitdgl5MW in Sulawesi &ive sites,

65MW in the Nusa Tenggardiae sites, an@5MW in the Maluku Islandsthteesites.

This geothermabpower potential will be developed under th@0D0OMW Accelerated
Development of Electricity GenerafioRhase Il programe and it is expectethat these
projects could commence operati@weer?2011and2019.0f this total capacitg, 585 MW
will be devieped by IPPs artdOMW by PLN. Under PLNO®&s ElectricitHt
Plan 2025202 (Rencana Usaha Penyediaan Tenagaer RiStAKL), a further increasein
geothermal capacity byt23MW is expected between 2012 and 2BRN, 2012)

Hydropeer

IN201L1 ndonesi ads tot al 39%%4MIr(inchudingsd MW of mipraand t y was
mini hydro), whiclwas5.3%6 of the total hydropower potential of G®/ (ESDM, 2012)Under

the 10000MW Accelerate®evelopment of Electricity GenerafioRhase Il progranme over

201119, Indonesia is committed to deviglg@mdditionalhydropower witha total capacityf

about 1753 MW; of this total capacity, 484 MW will be developed by IPPR6& MWV by

PLN.

PLN6s Electricity PowelYalsGaxpegs the addlitiosdobb7re ss Pl an

MW t o I ndonesiads hydrozilgirchoeng min ayracdipungp dur i ng
storage planksof this capacity037MW would be developed by PLN &604MW by IPPs.
The hydropower capacity addition includespumpstorage power plants in Jaspecifically
the Upper Cisokan (040MW) in West Javandthe Matenggeng (900W) at the border of
West and Central Java. These pstoqage plants are considered importanthiatechnical
performance arstabilityof the Indonesian electricity grid

These hydropower plants would increHse I ndon
254MW, 0or13. 2% of I ndonesiabds tot al hydropower poten
large hydropower potential is locatethe eastern part of Indonesia, far fthelarge demand
centres.

NUCLEAR

In 2007, the governmeott Indonesiaestablished the Nuclear Power Development Preparatory
Team, whose task it is to take the necessary preparatory measueesednedplango build
Il ndonesiads i niti atd data thaehnehas notrandueted any kignifidarg | but
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activities or performeetlevantasksT he | egal basis of Indonesi ads
includes Law 17/2007 on Long Term Developm¥ets 20092015, and Government
Regulation 43/2006 on Licensing of Nuclear Reactors.

Indonesia has developed an indigenous nuclear fuel cycle, although certain stages are still at
the laboratory scale. The economy has -@stalilished nuclear research progsuich spans
nearly five decades. The National Nuclear Energy Agency (BATAN) currently operates three
nuclear research reactspecifically the GA SiwabessyBBU Materials Testing Reactor (MTR)
pooktype reactor in Serpong; the KarBRNY 10kW TrigaMarkll reactor in Yogyakarta;
and the Bandung 10R®@/ Triga Markl reactor in Bandung. A fourth M pooltype
research reactor is planned.

Indonesia currently has two prospective uranium mines: tHeeElaga prospect of the
RemajaHitam Ore Body, aranium vein in fingrained metamorphous rock, estimated to
contain between@@10 000 tonnesf uraniumof agrade rarigg betweer0.1@0.30; and the
Riang Tanah Merah Ore Body, a uranium vein that may demtaithan 5000 tonne®f
uraniumof a grade raning between0.3@1.00. The uranium mines are located in West
Kalimantan.

Despite theabove developmest however, the Fukushima nuclear accident in 2011
generatedegative perceptisthathave discouraged prospects for building nuclear powsr plan
in IndonesiaAt the same time, resiste from the peoplef the candidate sites alsakes
planning uncertaiHence, the governmems statethat nuclear power will be the last option
to fulfil energy demand in Indonesier maximizing the userenewable energy sources.

CLIMATE CHANGE

Indonesia strongly supports the objective of the United Nations Framework Convention on
Climate Change (UNFCCC) to prevent atmospheric concentrations of anthropogenic gases
exceeding a level that would endangeextstence of life on Earth. To indicate its firm decision

and serious concerns about global warming, Indonesia sigGedvifiation on 5 June 1992.

On 1August 1994, the President of the Republic of Indonesia formalised this ratification by
enacting Lawo. 6/1994Regarding Approval of the UNFCCC. Indonesia is legally included as a
party to the convention, which implies that Indonesia is bound by the rights and obligations it
stipulates.

As a norAnnex1 party in the Kyoto Protocol, Indonesia has ngaiion to reduce GHG
emissions. However, the Indonesian Government is committed to participating in and
cooperating with the global effort to combat climate change. This position was expressed by the
President of the Republic of Indoneatahe G 20 Finase Ministers and Central Bank
Governors Summit held in September 2009 in Pittsihhegbnited States. In addition, the
government of Indonesia has pledged to reduce GHG emissions from forestry and the energy
sector by 26% through domestic effoand byup to 41% through cooperation with other
economies.

In response tahis commitment and the challenges of climate change, the Indonesian
government has set out a roadmap to integrate climate change issues into development planning.
The climate change roaalnwill integrate mitigation and adaptation into policy instruments,
regulations, progranes, projects, funding schemes and capacity building in all development
sectors. Two initial phases of the roadmap are the integration of climate change irto the Mid
Term Development Plan 2@P014 Rencana Pembangunan Jangka Men&0d&bP014
RPJM) and the launching of the Indonesia Climate Change Trust Fund (ICCTF) on
14 September 2009.

The ICCTF is a financing mechanism for climate change mitigation and adeifftation
Il ndonesi ads policy framework. The | CCTF has tw

T Achi eving | ndo noarbon acdreomygandagreater fesilience Itooclimate
change througthe facilitation and acceleration of investment in renewable energy and
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energy effiency, sustainable forest management and forest conservation; and reducing
vulnerability in key sectors, such as coastal zones, agriculture and water resources.

1 Enabling the government of Indonesia to increase the effectiveness and impact of its
leadershipnd management in addressing climate change by bridging the financial gap to
address climate change mitigation and adaptation; and increasing the effectiveness and
impact of external finance for climate change work in Indonesia.

Through the ICCTF, the gernment of Indonesia can utilise not only government budgets,
but also bilateral and multilateral financial agreementspivaiie partnerships, mandatory
and voluntary international carbon markets, and the Global Environmental Fund and other
funds toimplement a policy framework for climate change.

The ICCTF consists of two funds: the Innovation Fund and the Transformation Fund. The
Innovation Fund is a gradiased fund to finance demonstration and innovation projects, pilot
projects, and researchdagevelopment. The Transformation Fund is used to finance low
emissions programmesojects and initiatives by privageties The Transformation Fund is
not a grants fund but a revolving fund, so pro
investments.

NOTABLE ENERGY DEVEL OPMENTS

OIL AND GAS
Upstream

The upstream oil and gamplementing agertyBP MIGAS (beforebeing changed to

SKKMIGAS)i approved 41 oil and gas plaof development (POD) and accelerated

production (put on productiod POP)in 2011, which is expectexdincrease oil reserves by

301.72 million barrels and gas reserves by 4 Tcf. The number of POD and POP approvals in

2011 was exceptionally high compared to-2@3 O . With these reserve |
proven oil resenie 3.9 billion barrelandits natural gaseservas 104 Tcfas ofl January 2012.

In 2011, BPMIGAS, on behalf of the Governmerdigned 31 work area cooperation
contracts in oil and gas exploration and exploitation, and 27 work area cooperaiits ioontr
coal methane gas exploration and exploitation.

Kerosene to Liquefied Petroleum Gas conversion program

I n December 20009, P h as e -td-liquefied petloleum gasRGE r n ment 0 s
conversion program was completed. The program digtr@®i@nillion threekilogram LPG

cylindersto the densely populated provinces of Jakarta, Banten, West Java, Yogyakarta, and
South Sumatra. The prografiminatedhe need for Pertamina to supply biflibnlitres of

heavily subsidised kerosene foirukeuseholds in those provinces.

In anextension of the program, 4.7 million thiémgram LPG canisters were distributed in
2010. As of May 2011, somé dillionthreekilogram LPGecylindershad beerdistributed. In
2012, the program expects to digte 80M00cylinders with the same characteristics

ELECTRICITY

Public Private Partnership

With the signing of project documents in late 2011, the Central Jasapettatical coal
power plant 2 x 1000 MW will be the first projectsedalinder th Public Private Partnership
(PPP) program by Presidential Regulation No. 67 of the YeaRedf#i8ingGovernment
Partnership withPrivate Entities to Provide Infrastructure. The terms dhe PPP include
government investments and guarantees on PLN pavetrases through a private guarantor
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established by Presidential Regulation No. 78 of Year |2bastructure Guarantees in
Government Partnership Projects with Business Entities Executed Through Private
Infrastructure Guaranter

Government guarantgfer the PPP Central Java power plant prajeein advanced step in
infrastructure development in Indongsiigce it is considered more transparent and accountable.
The PPP scheme fdhe Central Java power plant project is BbDiladh-OperateTransfer
(BOQOT) for a concession period of 25 ygamsamercial operation is expedidommencat
the end of 2016.

ACCELERATED ELECTRIC ITY GENERATION PHASE | AND PHASE II
The accelerated power development progra@dA MW Phasehadcompletedt 520 MW of
new gearation capacigsof the end of November 2012. With regard to project constraints, the
Ministry of Energy and Mineral Resourcesséta new final completion date for theG10
Phase bf 2014.

In 2010,the government mandated PLN to implement Phlasé the program. In this
second phase, it is intended that RtiNadd 111 GW of capacity, based on 68% coal, 19%
geothermal, 10% combined cycle gas and 3% hydropower. Jpteseaccelerated power
development program is expected to rapidly increaseating capacity, encourage renewable
energy utéation, and at the same time eliminatbasiéd power plants, except in regions where
there are no other competitive alternative energy sources.

The composition of generation capacity mix for Phase¢He dfOGW Accelerated Power
Program is required to be updated to accommduaturrent situation conditiotn 2013
MEMR established new final energy mix for the @W Phase I, witla total capacity a6
878 MW, 64% of which will be developed froncoal] 2%6 from geothermal5% from
hydropowerand 26 from gas. Thescheduledompletion date for the I8W Phase Il is 2014
and it can be extended to 2019.

Hydroelectric Power

The Upper Cisokgoumpedstoragehydroelectripowerplant 4 x 260 MW project West Java
received government ledfrom the World Bank/IBRD in late 201Qompletion of the project
is expecteth 20L7. The Upper Cisokgoumpedstoragehydropowelplantwill be the first of its
kind in Indonesia.

PLN has also secured financing ferstmction of the Jati Gede hydroelectric power plant 2
x 55 MW in West JavBaliem hydroelectric power plant 50 MW in the province of Papua,
Asahan Il hydroelectric power plant 174 MW in the province of North Sumatera, Samchatera,
the Merangin hydrasdtric power plant 2 x 175 MW in the province of Jambi, Sumatra.

REGULATIONS

Presidential Instruction No.13 of the Year 2011: Saving energy and Water

Presidential Instruction No. 13 of the Year Z®ddarding Saving Energy and Water instructs
Ministers otthe Unity Indonesia Il Cabingéie Supreme Justice of the Republic of Indonesia,
the Commander of the Armed Fora#sindonesia, the Head of State Police Republic of
Indonesia, Heads of NeMinisterial Government Agencies, Heads of State Secretariat
Institutions, Governors, and RegeotdVayors to take measures and inmoeasave energy

and water within their institutional donsand/or in the domasof State Owne8usinesand
Regional Government OwnBdsinessvithin their jurisdiction.

The Presiddial Instruction assigran electricity savisgarget of 20% fronthe average
electricity use over tls months prior to the Presidential Instruction; fuel satamgets of
10% through regulations to limit use of subsidized fuels; and watsitaaetg of 10% from
theaverage water use overghanonths prior to the Presidential Instruction.
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The Presidential Instruction calls for the creation of a National Team on Saving Energy and
Water. The Coordinating Minister of Economic Affairtheéschar and a member of the
National Tearmthe Minister of Energy and Mineral Resousdesecutive Chief aralmember
of the National Team; 11 cabinet Ministersatse membes of the National Team. The
National Team is supported by an Executing Team hepdbd Becretary of the National
Team.

Ministerial Regulation NO.22 of the Year 2012: Assignment to PLN to makiguower purchase
Geothermal power plants AND ceiling price

Ministerial Regulation No 22 of the year 2@dsissued to revise MinisteriagRlation No. 02

of the Year 201RegardingAssignment to PLN to Make Power Purchases from Geothermal
PowerPlantsalso known as the regulation for the implementation of feed in tariff (EH&) in
geothermal business in Indoneskds regulation is a nthate for PLN to purchase geothermal
powe at apricethatis seto different maximum levedepending on the location of the projects
within Indonesia and the voltage connection point, ranging from approxid&iiely0
cent/kWh inSumaterto USD18.5cert/kwWh in Maluku and Papua.

Based on that regulation, ceiling pramesn force for purchasing geothermal power in
geothermal mining work areas, derived from holders of valid geothermal mining work areas
following the enactment of thidMinisterial Reguiah; for holders of existing geothermal
business authority, license or conggacthermabusiness prior to Law No. 27 of the year 2003
regardinggeothermal, who intend &xpandtheir power generation capacity based on power
purchase agreemgnhose whsepower purchase agreensdrdtveended and will be extended;
or those possessing power purchase agresnard who havesither producedr not yet
producedelectricity or steam, as long as both pdrdiesagreed to change tkelling pricef
electridy or steam on agreement; or license holders of geothermal émisimesgant to sign
power purchase agreenseas long as both partlesve reached agreemenwhichincludes an
option toreviewprices
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JAPAN

INTRODUCTION

Located in East Asidaparconsists of several thousand islands, the largest of which are Honshu,
Hokkaido, Kyushu and ShikokMost of its land area of approximately &XIsquare
kilometres is mountaine and thickly forested.

Japan i sthitdlargestwaomomydafies the United StaesChinalts real GDP in
2011was pproximatelyJSD35265bi | | i on (USD 2000 atl2mBPP) . Jap
million people ir2011had a per capita incomeUSD27 590J a p a n ddecre&EmMP0.6%
in 2011compared t@010

Sinceindigenous energy resourass modest, Japanportsnearlyall of itsfossil fueldo
sustain economic activity. 2011 proven energy reserves includpdroximately@4million
barrels of oil, 2hillion cubic metres of natural gas andn@8®n tonnes of coal.

Tablel Key data and economic profi2®11

Key data Energy reserves(a)
Area (thousand sqg. km) 377.8 | Oil (million barrels)d proven 44
Population (million) 127.8 | Gas (billion cubic metres) 20.9
GDP (USD (2000) billion at PPP) Coal (million tonnes)d

3526.5 | proven 350
GDP (USD (2000) per capita at PPP)

27 590

(&) Proven Reserves at the end of 201128E.
Sources: EDMQ013§ Oi & Gas JourngR013.

ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

IN2011 Japands tot al pabautded .4nyilliore tanaes ofyoil eguivplent vy wa s
(Mtoe),1.3% lesgthan in2010 By fuel types, oil contributed the largest sk&®e)( folowed by

coal 220) and natural gas%6). In 2011 net imports of energy sources accounte®@orof

the total primary energy supply. With limited indigenous energy sources, Japan imported almost
99% of its oil, 99% of its coal and 96% of its gas.

In 201, Japan was the worldds third | argest oil
(BP, 2013 and almost all of the oil was imported. The bulk of the imp8r& (in201) came
from economies in the Middle East such as the United Arab Emiratedy&aadiran, Qatar
and Kuwait (BP2013. In 2011 the primary oil supply wag7.5Mtoe, an increase &P.86
from the previous year.

Japan is endowed with only limited coal reservemsi(B&0 tonney . Japan is the v
largest importer afoking oal for steel production and siEam coal for power generatiamg
pulp, paper and cement production Japandés main steam coal suppl i

RussiaChina, Canaddhe United Statesnd South Africawhile for cokingcoal the main
ources are Australia, Indonesia, Cattzelénited StateRussiand China
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Natural gas resources algoscarce in Japan. Domestic reserves stand hillRthSubic
metresand are located the prefectures diigata, Chiba and Fukushima. Domefinand is
met almost entirely by impoitsthe formof liquefied natural gas (LNG) (B®12, which
come from Malaysid9.®6 of imports in201), Australial(7.8%6), Qatar (#.8%), Indonesia
(11.84), Russia9(26), Brunei Darussalam.®6), the United ab Emirates7(26), Oman
(5.0%) and otheeconomiedn 2011 LNG imports to Japan comprisg?l 36 of thetotal world
LNG trade.Natural gas is mainly used for electricity generation, followed by reticulation as city
gas and use as an industrial fueROhl the primary natural gas supply \@&s3Mtoe, an
increase of1.P6 from the previous year.

Japan ha282.284GW of installed generating capacity and gendrdtéd 14%GWh of
electricity irR011 Electricity is generated from thermal fuels (cdatahgas and 6il73.8%0),
nuclear 14.6) and hydro 8 126); geothermal, solar and wind technologies produce the
remainder3. o).

Table2 Energy supply and consumpti@fll

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production Industry sector 142 518 (Total 1107 149
65 963
Net imports and other 425 458 |Transport sector 77 841 Thermal 814 407
Total PES 491 421 |Other sectors 94 630 Hydro 89 307
Coal 107 074 |Total FEC 318 976 Nuclear 162 927
(0] 227 528 Coal 0 Other 40 508
36 060
Gas 95 301 oil 164 036
Other 95125 Gas 30 833
Electricity and 84 615
others

Source: EDMC2013b.

FINAL ENERGY CONSUMP TION

In 2011 Japands tot al f i BEB.OMtoe,noe2 P lesstbao msthempt i on
previous year. The industrial sector consuyiBédof the total, followed by the transportation

sector at 25%. By energy source, petroleum products accoubige dbthe total final energy

consumption, followed by electricity atttbo @ @%), coal (11%) and ga€’).

In 2011 energy consumption in the industrial sedemreasedby almostl.6%. The
residential/ commerci al sect orB86anctheatrangport c ons u mg
sector ds decenssydtyht i on

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

The Ministry of Economy, Trade and Industry (METI) is responsibesigningl apan & s

energy policy. Within METI, the Agency for Natural Resources and Enmergiyaige othe

rational development of mineral resesr securing stable supplies of energy, promoting efficient

energy use, and regulating electricity and other energy industries. The Nuclear and Industrial
Safety Agency, which was responsible for the safety of energy facilities and industrjal activities

was abolished in September 2012. Its fuisciiorelation tauclear energyenetransferred to

the newhestablished Nuclear Regulation Authority with thefaamhievingt he separ ati on
nucl ear regulation and pr onmoformdates idterrbtiomal Mi ni st
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policies, while the Ministry of Environment is responsible for envirahraedt global
warmingrelated matters.

The aim of Japands ener gy energyl secarigy, ecomomic o ac hi
growth and environmentatgpection (for example, against global warniirig)an integrated
mannerThe Basic Law on Energy Policy 2002 preser
policy METI, 2008):assurance of a stable supatiaptation to the environmganhd use of
marketmechanisms. The Strategic Energy Plan based on this law was reviseMET2007 (
2008) It focuses on achieving the construction of an international framework for energy
conservation and countermeasures to global warming; the establisamecieafdiel cycle at
an early stage; the promotion of new energy sources for electric power suppliers; aasurance of
stable supply of oil and other fuels; the promotion of international cooperation in the energy and
environmental fields; and the development ehargy technology strategy.

In 2006, Japan launched the New National Energy Strategy in response to the global energy
situation METI, 2008) The strategy contains a progreaof action hat extends t8030and it
places considerable emphasis on achiemargy security. Its five targets are further energy
efficiency improvements of at least 30%; increasing the share of electric power derived from
nuclear energy to more than 8@%%; reducing oil dependence in the transport sector to about
80%;raisingpaan6s i nvestment in oil exploration and
oil dependence below 40%.

The Strategic Energy Plan was revised ag2i@n It is required to be reviewedtkast
every three years and to be reyisadeded. In thisevision, two nerincipled energybased
economic growth and reform of the energy industrial stiicie® added to the three existing
principles of energy security, environmental suitability and economic gffi&dmc010).

The Strategic EnergyaRlaims to fundamentally change the energy supply and demand
system by 2030 and has set ambitious targets for 2030:

A Doubling the energy ssiifficiency ratio (18% at present) and thedse#floped
fossil fuel supply ratio (26% at present) and as g resultai si ng Japanos
independence ratio to about 70% (38% at present)

A Raising theatio ofzeroemission power sources to about 70% (34% at present)
Halving CQ emissions from the residential sector

A Maintaining and enhancing energy efficiency indhbstiial sector at the highest
level in the world

A Maintaining or obtaining tapass shares of global markets for emefrated
products and systems.

If the policies in the Strategic Energy Plan are implemented in a strong and sufficient manner,
the econmy 6 s t o-telatéd CO@amissiogsyare expected to be reduced by 30% or more in
2030 compared to the 1990 level. A 30% emissions reduction means that about a half of the
reduction that has to be achieved from the current level to 2050 (80% redongiarned to
1990) will have been realized in 2030

Following the Great East Japan Earthquake in March 2011 and the subsequent Fukushima
Daiichi Nuclear Power Plant Accident, the Japanese Government decided to review its Strategic
Energy Plan. In June 2012 Energy and Environment Council of the Japanese government
announced 0O0Options f a&rTheEnagy gand EravirodmenE Gournicit o n me n t
showed three scenarims the share of nuclear energytha power generation mix in 2030,
namely, (140% senario, (2a15% scenario, and €}0-25% scenario (NR2012).

However, Prime Minister Shinzou Abe, who imaggurated on 26 December 2013
statedthat the coalition othe Liberal Democratic Party and Clé&overnmentParty would
reconsider the @mocratic Parly nuclear energy policy.

v >
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ENERGY MARKETS

Oil

Japan aims to decrease its oil dependency, partly because of its experieticasilderisesn

1973 and 1979. However, oi | stil]l accpyunts for
and is expected to continue to dominate Japano
oi I wi Il remain one of Japands major energy po

Japands oi l supply structure is vulnserable 1t
crude oil. In preparation for possible supply disruptions, Japan has created emergency oll
stockpiles and independently developed resources and promoted cooperatigratititiol
economies to manage emergencies.

The Japan Oil, Gas and Metals Nati@@poration JOGMEQ is responsible for the
economgs stockpile business amdo providefinancial and technical assistance to Japanese oil
industries for oil and natural gas exploration and development, both domestically and abroad.
Japands agiel wettdcksn excess of t kay nét imipatr nat i one
requirements. As diuly 2013apan held the equivalentl88days of net imports, including
stateowned and private sector sto@kaJ 2013

Competition in the domestic oil gt market continues. The major Japanese petroleum
companies are seeking to reduce their refining capacity to comply with the law on the Promotion
of the Use of NofossilEnergySources and Effective Use of Fossil Energy Materials by Energy
Suppliers, wbh requireghat heavy oil cracking unit capacipgesitoleum companies is raised to
13% oftotal distillation capacity.

The number of service stationghe economyecreased from %15 in 1996 t86 349n
2012as a resutif market liberalizationgyu Tsushins013. TheProvisional Measures Law
on Importation of Specific Kinds BiefinedPetroleunProducts was abolished in March 2012.
In this context, the Japanese Government aims to establish a fair and transparent market in terms
of quality ad prices, where oil product retailers are able to play an important role as the point of
interaction with final consumers.

The number of oil refineries in Japan decreased from 40 in 1X®i& @013 Refining
capacity decreased from 5.27 miliarrelsay (mbd)n 1996 to4.33mbd in 2013(Sekiyu
Tsushinsha 199BAJ 2013).

Natural gas

Demand for natural gas has been increasing rapidly over the past two decades. Between 1990 and
2011 natural gas demand grew at an annual r2@©fEDMC, 201B). This robust growth is

expected to continue, partly for environmental reasons and partly due to its eaSanoé use.
1995,Japan haandertakematural gas market reform in an attempt to lower the cost of gas
supply and i ncr eas e pditvenesgicthegmbalym@rket.i ndustri al c

Natural gas is supplied almost entirely by imports in the form of LNG. Since Japan has
placed priority oastable and secure supply of LNG, Japanese LNG buyers have generally been
paying a higher price than buyers irop# or the United States undertfongr m o6t ake or p
contracts with rigid terms on volume and price.

However, Japanese gas and electric utilities are faced with mounting pressure to reduce costs
because of the deregulationtied gas and electricity rkats. The utilities have been making
efforts to secure LNG supply on flexible terms that enable them to quickly respond to changes in
the market situation and to supply gas at lower prices.

In addition, Japan has promoted technological devel@pimettie production and
processing of methane hydrate, which is abundém® ooean areas surrounding Japan and is
viewed as a future energy resource.
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Coal

In 2011 coal accounted for 22% of the total primary energy supply. Coal will continue to play an
importan r ol e in Japands energy sector, mai nly fo
papes and pulp production. Japan is the biggest coal importer in the world, accounting for about

18% of total global coal import2@11IEA, 2012)

Electricity matk

Electricity was the second largest contripafter the petroleumindustry to the total final

energy consumption #011 Increased use of electrical appliances in the home, the widespread
use of personal computers and related information techimolffiges, and a shift in industry
structure to more servieeased sectors has driven the steady increase in electricity consumption
in recent years.

Japanos es$havebean ancongtthe highest of the developed economies. To lower
electricityprices and increase industrial competitiveness, Japan has undergone m@togram
reform the electricity sector, througmendments to the Electricity Utilities Industry Law in
199519992004 2008and 2013, respectively

The maimpointsof the amendmesto the Electricity Utilities Industry Laws in 2013 are as
follows (METI, 2013a)

Enlargement ahe power system operatiomer awide area
A Overall liberalization of power generationthadetail sector

A Secunggreateneutrality othetransmissionral distribution sectorased oregal
separation

FISCAL REGIME AND INVESTMENT

The Japanese government recognizes the necessity of encouraging domestic petroleum
companies to obtain upstream oil and gas equities overseas. JOGMEC offers technical support
to domestic petroleum companies in areas such as geological structure studies and mining
technologies. In addition, both JOGMEC and the Japan Bank for International Cooperation
offer financial support to companies.

In the short term, the government will antecate on financial support for existing upstream
projects to assist with stag and continuation. In the rigkm, the government will continue
to appropriately support domestic petroleum companies by borrowing money in the market with
government guamtees and buildinga flexible and effective finance systerough JOGMEC
with the objective of reducing geopolitical and technical risks for future projects.

ENERGY EFFICIENCY

The Energy Conservation Law is the basis of all energy conservatiorirpdipias. It was
established in 1979, triggered by the Oil QiisiE979 It requires improvinghe energy
efficiencyof the industial, consumer (commercial and houselarid)ransporisectors

In 2010, the revised Strategic Energy Plan set thatiggsiMET,)2010):

A Enhancing Japands atrherhighest levelfin thei veoridg y  ( al r
throughintroduction ofthe most advanced technologies for replacing equipment in
the industrial sector

A Making neteroenergy holisg available by 202Mdachievingnetzereenergy
housngas the average across the economy by 2030

A Setting compulsory enegpying standards for houses and compiling compulsory
standardization targets

A Replacing 100% of lighting with higfficiercy lamps (including LED anarganic
EL lighting) on a flow basis by 2020 and on a stock basis by 2030
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A Introducing new integrated standards for energy consumption in all buildings for
implementatiomwithin two years

A Enhancing support and regulatory measures (includingntey sandards) to
increase theadoption of energysaving consumer electronics, enrsaging
information technology equipment, heat pump water heaters, fuel cells, hybrid
construction machines and other highly efficient equipment

A Raising nexgeneration vehided share of new vehicle sal e:
and up to 70% by 2030 by mobilizing all possible policy measures.

However, in 201Ifollowing the temporary shutdovaf nuclear power plantue to
periodic inspectigrthe Japaneg®vernment began a wiicant review of its Strategic Energy
Plan.

RENEWABLE ENERGY

Japanhas a system of fedd tariffs, where electric power companies are obliged to buy
electricity generated from renewable sources at a certain price. Utilities are required to pay
attentionto the burderon consumers and implement measures for Stapihie power grid.

In August 2011, the Act on Purchase of Renewable Bwrmed Electricity by Electric

Utilities was passed by the Diet (Japanese parliament). This Act took effegt 2812 lul

obliges electric utilities to purchase electricity generated from renewable energy sources (solar
photovoltaic, wind power, small and meesizadhydropower, geothermal and biomass) based

on fixedperiod contrastwith fixed price Table 3 sbws prices fothe FeedIn Tariff in FY

2013. Solar power prices foe Feedin Tariff werereduced fromthe FY 2012 levels (METI,

2013b).

Table 3 Prices for Fedwd Tariff in FY 2013

Renewable Energy Prices (JPY per | Periods (Years
kW)

Solar Over 10 kW 37.8 20
Less than 10 kW 38.0 10
Less than 10 kW 31.0 10
(Double generation)

Wind Over 20 kW 23.1 20
Less than 23 kW 57.75 20

Hydro From 1,000 kW to 30,000 kW 25.2 20
From 200 kW to 1,000 kW 30.45 20
Less than 200 kW 35.7 20

Geothermal | Over 15000 kW 27.3 15
Less than 15,000 kW 42.0 15

Biomass Methane fermentation gasification 40.95 20
Unused woods 33.6 20
General woods 25.2 20
Waste (excluding woods) 17.85 20
Recycled woods 13.65 20

SourceMETI (2013h.
Note: 5% of tax is included.

Costs incurred by the utégin purchasing renewable enesgyrced electricity shall be
transferred to all electricity customers, who wilagaycharge for renewable energy at a rate
proportional to their electricity usa§ercharge for renewaldeergy is calculated as follows
(METI, 2013c)
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Surcharge for renewable energy
= Monthly electricity consumption (kWA)0.35 JPY/kWh Solar added unit price JPY/kWh)

Each 10 Electric Utility Company has a diffelevel for its solaradded pricefrom 0.01
JPY/kWh to 0.09 JPY/KWh.

Electric utilities are obliged to allow grid camores and execute contracts as required for
that purposeFeedin tariff (FIT) rats and contract perisdare to be determined according to
factors such as the type, form of installation and scale of renewable energCautaces.
rates and periodshdl besetby the Minister of Economy, Trade and Industry and will be based
on the recommendatisnf a newlyestablished independent commiteery yeaiTo promote
the generation of renewable ensmyced electricity, special consideration stgilkenetothe
profits of renewable energpurcecklectricity suppliers when decisions are made about the FIT
rate forthethree years from the enforcement of the Act (METI, 2011).

Table 4 showthe installed generation capafityeachrenewablsourceof energy aftethe
introduction of FIT (METI, 2013d). One year afterintroduction of FIT|n total22,919MW
of generation capacitaded ormrenewable energy has been authorized under the FIT scheme,
while accumulated generation capaaggdomenewable energy by the end of June 2012, that
is to say, beforthe introduction of FIT was 20,600 MWIhis indicateshat the generation
capacity dsed onrenewable energy has doubled stheeintroduction of FIT. Stap
generation capacityased onrerewable energy is 3,541 MW, only 15.5% of the authorized
capacity.

Table 4 Installed Generation Capacity by Renewable Energy after Introduction of FIT
(Unit: MW)

Introduced & Started-up Capacity Authorized
Capacity
Before FIT After FIT After FIT
Accumulated July 2012 7 Apr 20137 July 2012 7
capacity Mar. 2013 June 2013 June 2013
by the end of June
2012
Solar (Residence) 4,700 969 410 1,633
Solar (Non-Residence) 900 704 1,292 19,755
Wind 2,600 63 3 805
Medium Hydro 9,400 0 0 65
(Over 1,000 kW)
Medium Hydro 200 2 0 14
(Less than 1,000 kW)
Biomass 2,300 30 67 639
Geothermal 500 1 0 4
Total 20,600 1,769 1,772 22,915

SourceMETI (20134

NUCLEAR ENERGY

Japands Nuclear Energy Policy is wunder
PlantAccident. Nuclear power plants in Japare historicallgtopped operation for periodi
inspectios, once ineveryl3 monthsn successigmegardless of the Fukushima Daiichi Nuclear
Power Planfccident However, in April 201Zyé four units othe Fukushima Daiichi Nuclear
Power Plant were decommissioned andviay 2012Japan had no oging nuclear power
plants

In July 2012, two nuclear power plants (Ohi units 3 and 4) restarted operations, but stopped

operations again for periodic inspections in September 2013. Since then, dggianhiaato
operating nuclear power plants.
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New regulations for nuclear power plants came into force in June 2013. Five Electric Utilities
Companies have submitted applicatiothiere-start of their nuclear power plants to Nuclear
Regulation Authority.

CLIMATE CHANGE

In 2007, the Japanag®ernment announced Cool Earth 50, a cooperative initiative with major
greenhouse gé&HG) emitters to reduce worldwide emissions by 50%thReourrent levels

by 2050. The actions required to achieve these goals are set out in the Cool Earth Innovative
Energy Technology Prognam® which includes the Innovative Energy Technology Roadmap
(METI, 2008b and the Technology Development Road&T (, 2008g.

At the United Nations Summit on Climate Change in Septembeth28@3jme Minister
Yukio Hatoyama etiged that Japan would culGtdG emissions by 25% froits 1990 levels
by 2020. The target is premised on the establishment of a fair and effective international
framework in which all major economies participate, and on those economies agreeing on
ambit ous t ar GHQemissiodsatpod atdE.00nillion tonnes of CPequivalent in
2012(preliminary figuresin increase &.8% compared to the previous year and an increase of
6.0 compared to the base year 109&) 2013

Japa® GHG emisi®ns in the first UNFCC&commitment period between 2008 and 2012
stood at 1 279.00 million tonnes of CO2 equivalent. Therefore, Japan excesdssidits
target of reducing GHGs by 1.4%he @rbon sinlby forestecosystenis equivalent ta3.8%
reduction of GHG, while Kyoto Mechanism Credit is equivalex @ reduction of GHG. If
theseweretaken into account, Japan would be able to a8 GHG emission reduction
compared to thkevels for1990 (ME, 2013a).

The Tax forPromotion of Glotal Warming Countermeasures took effect in 1 October 2012
(ME, 2012b). This tax is levied on crudeiiproducts, gas and c@lE, 2012) The tax value
is JPY289 tonneCO2 for each kind of product. Revenue from this tax is used for implementing
variousmeasure® promoteenergy efficiency and renewable energy, as weluas tfelean
fossil fuels.

The tax values for crude oil/oil products, gas andvesedaisedn phases as follows.

Table 5 Tax for Promotion of Global Warming Countermeasures

October 2012 April 2014 April 2016
Crude Oil/Oil Product (JPY/KL) 250 500 760
Gas (JPY/tonne) 260 520 780
Coal (JPY/tonne) 220 440 670

(Source) ME, 2012.

At the COP 19 Meeting in November 2013, the Japanese Government through the Ministry of
the Environment announced that Japan would cut its GHG emissions by 3.8% in 2020
compared to 2005 (ME, 2013bhis is an aspirational goal of improving energy efficiency,
which already stands at the highest level in the world, by 20%. Moreover, Japan does not take
into account the effect of nuclear power plants for reducing GHG emissions

NOTABLE ENERGY DEVEL OPMENTS

ELECTRICITY

In 2013, he Japanegevernmentnticipated thpossibility of ahortage of electricigupplies

due tothe stoppage of almost afithe econon@@ nuclear power plantss a result, ihlskedhe
peopleof Japan tcsae electricity duringpecified periods during both themmerand the
winter. In the summer, citizens were asked to conserve eldotricit9:00 to 20:00no
weekdays frorm July to30 SeptembeR013, excluding the period between 13 and 15 August
2013 no numerical targetweae set(PMJHC, 2013aPuring thewinter, they were asked to
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conservdrom 9:00 to 21:00 (from 8:00 to 21:00 in Hokkaido and Kyushu Distrieteidays
from 2 Decembe013to 31 March2014, excluding &1 December 2013 and January 2014
Once agaimo numerical targetsere setln Hokkaido,however, there i@ numerical target
designed tsae electricity by more than 68o6mparedo what was used FY 2010 (PMJHC,
2013b)
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KOREA

INTRODUCTION

The Republic of Korea is located\iartheast Asia betweddhina and Japan. It has an area of

99538square kilomets and a papation of around 48 million people as of 201 Kor ea 6 s

population density is very high, with an average of more thpeofe per square kilometre.

Around 20% of the population lives in Seoul

, K

geogaphy is largely made up of hills and mountains, with wide coastal plains in the west and the

south. The climate is relatively moderate with four distinct seasons. Air conditioning is

commonlynecessary during the tropical hot summers and buildings bedw#ted during the
bitterly cold winters.

During the | ast few dec adegsowingkidmesadyiramisc been

economies. Gross domestic product (GDP) increased at aGa®wper year from 1980 to
2011, reaching USQ 259billion (USD (2000) at PPP) in 20Per capita income in 20das
usb25299 mor e than four times higher than in
semiconductor, shipbuilding, automobile, petrochemicals, digital electroniosactieedry,
partsand materials industries.

Korea has few indigenous energy resources. It has no oil resourd@énalilgn tonnes
of recoverable coal reserves ahillion cubic metres of natural gas. To sustain its high level of
economic growth, Korea imports laggantities of energy products. Korea imported about 90%
of its primary energy supply in 200t was t h déargesbimpoded of oilfandftheh
wo r | d 0-#argestaneporterdf both coal and liquefied natural gas (LNG).

Tablel Key data and econuc profile, 2Q01

Key data Energy reserves

Area (sg. km) 99 538 | Oil (barrels) T

Population (million) 49.78 | Gas (billion cubic metres)d 3
recoverable

GDP (USD (2000) billion at PPP) 1259.34 | Coal (million tonnes)d 326
recoverable

GDP (USD (2000) per capita at PPP) 25 299

Sources: EDMC (28); EIA (209; MKE and KEEI (208).

ENERGY SUPPLY AND DEMAND

PRIMARY ENERGY SUPPLY

Ko r eatabpsimaty energupplyincreasednore than sixold between 1980 and 20from
38.32million tonnes of oil equivalefMitoe)in 1980 to 35.7 Mtoein 201 In particular, from
1990 to 200Ghe energysupplyincreased at an annual average rat8%f far exceeding the
economic growth rate of &olfor the sameeriod.Likewise the per capita primary energy
supplygrewfrom 1.0 tonne of oil equivaleim 1980 to 5.1onnes of oil equivaleint 2QL1. The
increase was similar to that of Japan and most European economies.
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In201,Koreads tot al p r i2EaMtoe,a &. Bodncrgage fremithep | y  wa's
previous yeaBy energy source, oil represented the largest share (38%), followe®¥g)coal (
and gaslg%). The remainings% of the primary energy supply came from nuclear and hydro
energy sources. Korea imported aro@6l & its total energy needs2011, includng all of its
oil, 99% of gas requirements a®&of its coal suppl¥Energy imports accounted for almost
one third of Korealds tot al i mport value in 201

The al supplyin 2011 was96.9Mtoe,a 9.54%6 increasérom the previous yedn 2011, the
economyimported about B&% of itscrudeoil from the Middle Eastn the case ofaal its
supplyin 201 totalled 799 Mtoe, a9.%% increase fronthe previous yeamhis substantial
increase was the result of a strong demand from the power sector for doaltsdoest
competitiveness compared to other fuélgsea has modest reserves of-dmality, higkash
anthracite coal t hat are insufficient to meet
demand is therefore met ecbndlargeshimportdar of bothisteame a i s t
and coking coal after Japan. Main coal imports come from China, Australia, Indonesia, Canada,
Russia and the United States.

Since the introduction of LNG in 1986, natural gas use in Korea has grown rapidly. Gas
supply eachedtl.5Mtoe in 2Q1; its sharef the primary energy supmasl16% in that year.
Mo s t of Koreads LNG imports come, Brunebm Qat ar
Darussalarand Russias S 2K MNGdlant.Koreabegan producing natural gas domdstical
in November 2004, after a small quantity of naturalvgssdiscovered in the Dongliae
offshorefield in the soutteast of the economy.

Koreads el ect r iLwassyTerayvathoers abtl@oonareaserfron2 2010
Generation byhiermal sorces, including coal, oil and natural gas, accounted for 68% of the total
electricity generatefllowed by nuclear at%%nd hydro at 3%.

Table2 Energy supply and consumption]1 20

Primary energy supply (ktoe) Final energy consumption (ktoe) | Power generation (GWh)
Indigenous production 50 293 |Industry sector 48 525 (Total 525 297
Net imports and other 227 383 |Transport sector 29131 Thermal 356 866
Total PES 255 760 |Other sectors 82 801 Hydro 7 831

Coal 79 995 |Total FEC 160 457 Nuclear 154 723
0] 96 936 Coal 9435 Other 5877
Gas 41 594 Oil 81972
Other 37 235 Gas 21577

Electricity and other 47 473

Source: EDMC (2013

FINAL ENERGY CONSUMP TION

Kor e a 0fmal energy adnsumption in 20dhs 05 Mtoe, al.96 increasdrom the

previous year. The industry sector accounted for the largest S#% athilethe transport

sector accounted for .1%. The remainder {5%) wasused in the residential and commercial
sectorand as no®nergy consumption by agriculture and industty,asutor petrochemical
feedstockIn general, demand in the industry sector has weakened since the late 1990s, and
demand in the transport and commercial sectors has increased.

By energy source, petroleum products accounted.id6 &f total energy consyation,
followed by electricity and othe®.G20), natural gas 3#%), and coal (5.9%). Natural gas
consumption has increased significdoiytot he economy&s policy measur e
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POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

I n the past, K oused enessuringnaestabie enengyosupply ty sustain @conomic
growth. The government is now seeking a new direction in energy policy with the aim of
supporting sustainable development that fully considers the 3Es (energy, economy and
environment).

The esposibility for energy policy development and implementation is divided between a
number of government institutions. The Ministry of Knowledge Ef\Kdy) is the primary
government body for energy policy.

In 2006, the Korean Government established the ridatiEnergy Committee, which is
chaired by the president and includes government andovemmental experts. The
commi tteeds role is to deliber atleaddtiondit medi at e
discusssthe National Basic Plan for Energyesgency preparedness, foreign energy resource
development, nuclear energy policy, the coordination of energy policies and projects, the
prevention and settlement of social conflict related to energy issues, the transportation of and
physical distributioplan for energy, the effective execution of the energy budget, and energy
issues within the United Nations Framework Convention on Climate Change.

As part of its liberahtion efforts in the energy sector, in 2001 the government established
the Korea Eletricity Commissio(KOREC) to take charge of regulations in the electric power
sector and to manage technical and professional competition policy. There is no regulatory
commi ssion for the gas i ndust ryrustadetyewhi€hai r Tr ad
monitors monopoly problems and unfair business practices in the energy sector.

The Korea Energy Economics InstitukEEI) develops energy policies related to the
production of energy statistias well ademand and supply overviews, enengseceation and
climate change, the petroleum industry, the gas industry, the electricity industry, and the new and
renewable energy industry, among others. It is financed directly by the government.

The Korea Institute of Energy Resedi€lER), funded byt he gover nment , i s
maj or energy technol ogy r esear cdneconomywidet ut e . Kl
economic growth by developing industrial core energy technologies and deploying outcomes.

The Korea Energy Management Corporatiarypt a key r ol e in achievi
and development (R&D) policy goals for energy efficiency, energy conservation, clean energy,
and new and renewable energy technologies. It also manages R&D planning and financial
support and management.

In Augwst 2008, faced with high energy prices and rising concerns over climate change,
Korea announced a letgym strategy that will determine the direction of its energy policy until
2030. The -wrMmmrretgegoays@retoll ong

1 Improve energy effasidn®duce energy consByina0@0, Korea will reduce its energy
intensity by 46%, from 34de/USD million to 185 toe/USD million. This is expected
to resultin an energy savings of 42 Mtoe (KEEI, 2010a).

1 Increase the supply of clean energhendeaxiossil ByeR030, the share of renewable
energy in total primary energy supjllyreach 11%, up from 2.4% in 2007.

1 Boost the greaergyindustryB y 2030, Koreads green energy
comparable to those of most advanced@nmies.

1 Ensure Korean citizens have access to affordeliievenenggnt will ensure energy
sources are accessible and affordable-4iadomehouseholds

Heavy dependence on the Middle East for its crude oil supply has led the economy to a
policy of diversifying its odupply during the outlook period. The stateed Korea National
Oil CorporationKNOC)wi | | continue to be responsible for
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oil emergency situation by operating oil stockpiling facilities amitigpstakes in oil projects
around the world.

In the natural gas industry, the stateed monopolKorea Gas CorporatioikKOGAYS)
will continue to be responsible for managing the import, storage, transmission and wholesale
distribution of LNG.The electudity industry will continue to be dominated by the-ctated
Korea Electric PoweZorporation(KEPCO). It is possible there may be stages of restructuring
and liberalisatioduringthe outlook period, allowing more private participation in the oil, gas
and electricity industries.

ENERGY MARKETS
Market reform

Korea has been restructuring its energy sector since the late 1990s, when it introduced the
principle of free competition in industries traditionally considered natural monopolies, such as
electridiy and natural gas. In January 1999, in a move to phase in competition in the electricity
industry, the government announced the Basic Plan for Restructuring the Electricity Industry.

The plan included t he unb unavhal efecriciy mahopply,i vati z a
Korea Electric Power Corporation.

Part of the plan has been implemented, including the establishment of the Korea Power
Exchange and the Korea Power Commission in April 2001. The power generation part of
KEPCO was split into six wiypowned companiésfive thermal generation companiesthad
Korea Hydro & Nuclear Power Company Limited. The five thermal generation comvgranies
to be privatized in stagétowever, in July 2008, the government announced there would be no
further privatization of KEPCO and ifeve subsidiaries. At the end of 2009, 51% of KERGO
a holding companwas owned by the Korean GovernmiEBPCO is still a dominant player in
the electricity sector, controlling 94% of total power generation and 100%naitsian and
distribution in Korea (KEPCQ009).

The Korean Government has also made moves to restructure the gas industry. In November
1999, the government sold 43% of its equity in the KOGAS and developed the Basic Plan for
Restructuring the Gas Indysto further promote competition in the industry. The plan outlines
a scheme to introduce competition into the import and wholesale gas businesses, promote the
development of the gas industry and enhance consumer choice and service quality. A detailed
implementation plan was announced in October 2001. The plan covers how to achieve the
smooth succession tffie existing import and transportation contracts, the patiati of
import and wholesale businesses, stabilizes pridebalance supply and demamd, the
revision of related legislation and enforcement (KEEI 2002).

Regarding competition in the import and wholesale sectors of KOGAS, a final decision on
whether to split the sectors from KOGAS or to introduce new companies will be made following
discus®ns amongstakeholdersGiven the strong public interest in this sector, the existing
public utility system is expected to be maintained. Competition in the retail sector, which is
currently operated under a monopoly system within each region, wiidoeédtin stages, in
conjunction with the progress made in the wholesale sectdrthe end of 2011, no decision
on the liberalisation of the gas marketdegn made.
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OIL, GAS AND ELECTRI CITY MARKETS
Oil
Due to Koreads depe godeenmenthasobeen tying to secupesuppliss, t he
for the short and long terms. To ease dkam supply disruptions and to meet International
Energy Agenc{lEA) obligations, the Korean Governméas been increasing its oil stockpile
since 1980At the endof August 2011, Korea held 117 million barrels in strategic reserves and
had already purchased million barrels, or 94% dthhaty ear 6 s pur chase target.
build its strategic reserves to 141 million barrels, stockpiled at nine locat®tiseasmroaomy,
by 2013.The economywide stockpile capacityub st anti al |y edag e ed s t h
requirement.

The stateontrolled Korea National Oil Corporation has been actively exploring and
developingil and gasboth locally and abroatb improveenergysecurity. As of the end of
February 2011, it was conducting 191 projects in 25 countries. Private companies (including SK,
GS Caltex, -9il and Hyundai Oil Bank) are also active in the oil and gas asetetl, athe
downstream market and wholesaports areas.

To encourage private companies to invest in development projects overseas, the Korean
Government has expanded its policy of supplyingtdomg lowinterest loans through the
Special Account of Energy and Resources.

Korea has also begnying to diversify its crude oil supply sources. The number of source
countries increased from nine in 1980 to 29 i
imports from the Middle East remains h&thF6 in 200). Korea is also actively strengthening
its bilateral relations with-piloducing economies as well as its multilateral cooperation through
the IEA, APEC, the Association of Southeast Asian Nations (ASEAN)+3, the International
Energy Forum and the Energy Charter, to enhance its crisis mahaggrabitities. In
particular, the government plans to play a leading role in energy resource development and trade
in northreast Asia by creating a collaborative framework on energy cooperation.

Natural gas

To reduce the economyifkorediatmduced ratural gmsedcityi mpor t e ¢
gas to the residential sector in the 1980s. Since then, gas use has grown rapidly and has replaced
coal and oil in the residential sector . KOGAS
including the gasnport, storage, transport and wholesale businesses:tvlthitity gas

companies operate in the gas retail business in each region of the Bloarmonyyis KOGAS

the worl dbds | argest LNG importer, i tceml so pro
abroad irsuch countries #@australia, Uzbekistan and Nigeria.

The Ninth Plan for Longrerm Natural Gas Demand and Supply, finalget¥KE in
December 2®) projected natural gas demand would gravyper year from 20Qo 280
By sector,the it gas sector s demand for natur al gas i
while the demand for gas for power generation is projected to decrease by 3.8% per year.

The Korean Government is considering new reforms for the gas industry, with the
introdudion of gago-gas competition by unbundling imports and sales activities from the
operation of terminals and transmission facilities, and by instituting an open access regime for
receiving terminals and the transmission network.

Electricity

Due t os ekooami growth, electricity consumption has risen substantially over the past
few decadesThroughout the 1990s, the average annual growth rate wash8rH8étween

1990 and 2009, installed capacity incrégsetbre than threefold from ZAW in 1990to

78GW in 200.
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The Fourth Basic Plan of Electricity Demand and Supphy8§2@) finalized by ME in
December 2@®) projects that electricity demand will grow b per year from 2@0o 2@2
and an additional capacity 8635W will be required BR22 Whendecommissioninig taken
into account, this translates to alddMtGW of total generation capacity for thatiod

Koreads electricity industry is dominated by
generation subsidiaries in April 206lrKkea Hydr o & Nucl ear Power, whi
nucleatenergy power plants and large hydroelectric dams, and fhmviséategenerating
compani es, which took over ownership of t he

retained the econommjide transiission and distribution grids.

To rectify an energy supply and demand structure that is overly dependent on oil, the
construction of oifired power plants was strictly controlled and the development of nuclear,
coal and natural gas electricity generatiitd was promoted. Géged power plantaere first
introduced in 198@®uring the period of the Fourth Basic Plan, 12 ntereagy power plants,
seven codired power plants, and 11 fjasd power plants are planned for construconea
has beemuilding nucleaenergy power plants since the 1@&mclear energy is a strategic
priority for thegovernmentlits shareof total electricity production capadiyprojected to
increase toB6% in 2@2.

FISCAL REGIME AND IN VESTMENT

In December 2009he Korean Government approved tax reforms to foster a bisgredly
environment and to promote investment. The tax changes include a reduction in corporate tax
rates and an increase in tax benefite$aarch and developmdR&D).

In 2007, the aporate tax rate was 25% on taxable income overZORiMIlion and 13%
on taxable income below that amount. Under the tax reforms, these rates were scheduled to be
lowered further from 22% in 2009 to 20% in 2010, and from 11% to 10% for the same period,
respectively. However, implementation of the tax rate reduction was postponed until the end of
2011.

To promote investment in R&D that will boost economic growth, the government has
increased its tax assistance for R&D. The new measures include an R&inesevhich will
be deductible up to 3% of sales revenue, an increase in investment tax credits for R&D facilities
from 7% t0o10% and an increase in the deduction for R&D grants paid by corporations to
universities from 50% to 100%.

ENERGY EFFICIENCY

The Korean Government has allocated around 14Stillion for an energy efficiency
initiative that is effective until 2012. This initiative aims to improve energy efficiency by 11.3% by
2012 compared with 2007 and to saveM&. Announced in August @8, it is part of

Ko r e a 6term énergygplan, which aims to achieve a 4.6% annual energy efficiency
improvementompared tohe previous yedyy 2030.

To meet the target, the government will provide incentives for companies to invest in energy
efficieng, to phase out incandescent lamps by 2013 and to implenognammenodelled on
Japands Top Ra witlceamplerRentdle rciaremt BEnergy Efficiency Label and
StandardProgramme

RENEWABLE ENERGY

In January 2009, the Korean Government anndumaenewable energy plan, under which
renewable energy sources will account for a steadily increasing share of the energy mix to 2030
(MKE 2009a). The plan covers areas such as investment, infrastructure, technology development
andprogramms to promoteenewable energy.

New and renewable energy resources are seen as significant not only because they are
sustainable, but because they will lead green growth in response to climate change while securing
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energy security for Korea. In line with this, the nelvremewable energy industry is to be
fostered as a new growth area through the gove
with market potential, such as photovoltaic systems, wind power and hydrogen fuel cells.

Under the new plan, renewable ensogyces will account for 4.3%, 6.1% and 11% of the
energy mix in 2015, 2020d 2030, respectivielg significant increase from the 2007 share of
just 2.4%. According to this initiative, the government will:

9 Allocate funds and attract investmest titeins@as renewable enerfiyesmitiedige will
cost KRW111.5rillion (about USEB58 billion) between 2009 and 2030, of which
nearly on¢hird will come from the governme@f that amount, KRWLOOtrillion
(about USLY6.9billion) has been llacated to promote renewable energy and
KRW 11.5trillion (aboutUSD8.8billion) to develop green technologies. After 2020,
when renewable energy sources are expected to become more econainhéctiky
proportion of private investment is expectedntwease steadily. In 2009, private
investment was expected to surge to KRMillion (about USI2.4billion, a 103%
increase from 2008) and the renewable energy industry was expected to create nearly 2
050 jobs to augment its existing workforce aiteb@00 people.

1 Support the development of green technologies to make renewable effdrgy more cost effe
government introduced a renewable portfolio standard in 2012 that supported the
construction of miliond gr een homes d b endpvavided inc2tive® and 20
for the wider use of renewable energy sources in new andenewdyed buildings. It
also strengthened the role of local governments in encouraging the wider use of
renewable energy.

1 Improve the infrastructure for renew@hbsemaapsures will include: a renewable energy
investment fund; the amendment of any regulations that hinder the transition to
renewable energy; promotional efforts to raise public awareness of the benefits of
renewable energy; a more detailed classifispgstem that conforms to the system used
by the IEA, which will facilitate a more effective analysis of statistics; and human
resourceprogramme to foster technical professionals with the necessary expertise.

CLIMATE CHANGE

On 15 Augusto®w0C8rbanne®r éen Growtho vision fo
vision airedto shift the traditional development model of fossideeéndent growth to an
environmentally friendly one.

To realse this vision, the Presidential Commission on Green Growtlesiablished in
February 2009. The Basic Act on Low Carbon and Green Growth was subsequently submitted,
and took effect in April 2010. This legislation prdviue legal and institutional basis for green
growth. To implement the vision of green growthenadfectively, the National Strategy for
Green Growth was adopted along with the-yaae Plan for Green Growth in June 2009.

The National Strategy for Green Growth calls for building a comprehensiterniong
(200950) master plan to address the ehgdls caused by climate change and resource depletion.
The strategy consists of three main objectives and 10 policy directions:

1 Mitigation of climate change and achievement of energy independence
o Effectivereductionof greenhouse gas emissions (MKE, 2009b)
0 Reductionn fossil fuel use and the enhancement of energy independence
o0 Strengtheninthe capacity to adapt to climate change.
1 Creatiorof newengine$or economic growth
o Developmenbf green technologi@SEEI, 2010b)
0 Greeningof existing industries atite promotion of green industries
0 Advancemenif industrial structure
0 Engineering structural basis for the green econ@t&¥l, 2010c).
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1 Improvementn thequality of life and enhanced international standing
o Greeninghe land and water, and building amyteansportation infrastructure
0 Buildingt he green revolution into peopl eds
0 Becoming role model for the international community as a green growth leader.

To fulfil the policy goals set out in the strategy, the Korean Government is ablepting t
practice of fivgrear planning. Fiweear plans are mierm programme designed to implement
the longterm strategy for green growltlable3 outlines the policy indicators for the first plan
for 200®13and shows the years beyond as a reference.

The FiveYear Plan for Green Growth envisages fiscal spenflikgRW 107trillion
(USD86billion) for 200813. Under the plan, three objectives and 10 piéstions will be
implemented in an efficient and predictable manner. The fiscal budget willybsperatirdn
R&D in green technologyuch as solar energy and fuel cells, the restoration of the four major
rivers and green transportation.

Table3 Policy indicators, fivgear plan, 2002013

Policy indicator 2009 2013 2020 2030

Energy intensity (toe/lUSD 6 0 O 0.317 0.290 0.233 0.101

Energy independence (%) 27 42 54 70

Source: MKE (2009a)

Roughly 2% of the economyds annual GDP i s
twice the amount recommended in the Green Economy Initiative advocatedUnited
Nations Environment Programme (1% of GDP). Table 4 shows the rates of green investment in
Korea up to 2013.

In its response to climate change, the Korean Government a) has set anweicenomy
greenhouse gas (GHG) reduction goal; b) supportsarglveduction efforts by industry; c) has
activated the carbon market by expanding market mechanisms such as the carbon neutral
programmeand the carbon fund, and fosters compahisspecialize in emissions trading
schems and d) is considering intumihg a system for the mandatory supply of new and
renewable energy focusing on the electricity generation sector. It will also introduce legal controls
in part, such as obligating Renewable Portfolio Agreements based on existing voluntary
agreements.

Table 4Rates of green investment, IO (KRWirillion)

Category Total 2009| 201®20| 201»13| Rate of

increase

(%)

Total 107.4 17.5 48.3 41.6 10.2

Mitigating climate change and 56.9 8.6 29.2 19.2 14.0
achieving energy independence

Creating new engines &monomic 28.6 4.8 10.7 13.1 9.4

growth

Improving quality of life and 27.9 5.2 10.5 12.2 3.6

enhancing international standing

Source: MKE (2009a).
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NOTABLE ENERGY DEVEL OPMENTS

CLEAN ENERGY/ENERGY EFFICIENCY

R&D Plan to Nurture the Green Industry

Aspat of its efforts t o-filegreen emergy@aowerhooses by 2020, wor | d
Korea intends to double its budget for energy R&D betn@msnand thenUnder a plan

announced in November 2011, Korea will strengthen its core technology in chgraesa

energy and secure 10% of the global market. Technology development and R&D carried out
under the plan will effect a 12% increase in energy efficiency and account for half the reduction

in emissions needed for Korea to meet its 2020 target ofeBdAotie businessusual level

(MKE 2011).

Greenhouse gas emissions and energy target management

The GHG Emissions and Energy Target Management scheme aims to set and implement a target
for GHG emissions reductiotigat will apply t@ublic/private larg emitters.

Figure 10perational process and roles in GHG emissions and energy target management

The government specifies controlled entities and negotiates to set the target
emissions and energy consumption.

Controlled entities should submérfermance plans and reports to sectoral respo
organgations in observance of the Low Carbon Green Growth Law.

The government evaluates the report
performance has not reached the target or thegdyame not been done adequately.

a. Sectoral responsible orgations:
0 Industry and electricity generation: Ministry of Knowledge Economy;
0 Building and transport: Ministry of Land, Transport, and Maritime Affairs;
0 Agriculture and livestock: Mimjsfor Food, Agriculture, Forestry, and Fisheries;
0 Waste: Ministry of Environment (main authority).

Controlled entities are selected by their average GHG emission and energy consumption
performances over the last 3 years. Table 5 shows the suggéstethi€dibns and energy
standards of specified controlled entities; the standards will be valid fré4 20tihg the
first phase.

Table 5GHG emissions and energy standards in Korea of specified controlled entities, valid
from 201814

From 1 January 2014

Until 12 Deembef011| From 1 January 2012

Concept . : .
P Business Business Busines;j
Company | unit within| Company | unit within| Company | unit within
company company company
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GHG
emission
(tCOy)

125000 25000 87500 20000 50000 15000

Energy
consumption
(TJ)

500 100 350 90 200 80

Note:1 TJ = 23.8846 toe; 1 toe = 3.2 tCO
Source: Republic of Korea120

To increase the awareness of business and to enhance the acceptability of the system, the
government launched pilot projects for the industry sector froember 2009 to June 2010.
Fortyseven companies, including the top 10 energy consumers in, pardicpated in pilot
projects. Total energy consumption for all participating companies accounts fahd18tabf
energy use in the industry sector.

After the pilot projects, the government selected 471 controlled entities in 2010. GHG
emissions from those entities account for approximately 6@fbtofal emissions in Korea.

These entities also account for ZMedWdustly t he ec
and power generation sectors are the biggest consumers, accounting for 80%. The number of
entities will be increased until 2014.
Table 6 Becified controlled entities in Korea for GHG emissions and energy consumption
performances
Sector No. of entities %
Industry, power generation 375 79.6
Building, transportation 46 9.8
Agriculture, livestock 27 5.7
Waste 23 4.9
Total 471 100.0
Note: Sector estimated and target GHG emission in 2012 (unit: thousand tonags of CO
Source: Republic of Kea (2Q1).

The sectoral responsible orgatinns evaluate the performance of the controlled entities in
terms of GHG emissions and energy consum@imhtake any necessary measures, including
enforcement notices. Entities with improvement ordersexgpected to incorporate the
improvements into their new implementation plans. The government has the right to impose
penalties if companies fail to follow the scheme.

The government is focusing on building infrastructure, supporting finance, and gupportin
small and mediwgized enterprises to stimulate the early stage of implementing the GHG
Emissions and Energy Target Management scheme.

President Park Getnye in October 2013 propost@ 0 Eur asi a I nitiativebo

linkingthe energy and logiesi infrastructure across the continéntould expand ties among
Eurasian countries through connections of energy infrastructure, roads and railways to build the
new 0Si |l k ,Rwhiahdwoldrup froensSsuth Korea to Europe via North Korea,
Russiand China.
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MALAYSIA

INTRODUCTION

Malaysia is located in SeHtst Asia. Its territory covers 330 803 square kilometres, spread
across the southern part of the Malay Peninsula and theuSalssrawak states on the island
of Borneo. I2011 Mal aysi ads pa®9milidnati on was around

In 2011, Mal ay s i a6 362.&Hllen (MSD42000)SaDPPP). GDP per capita was
USD12 618USD (2000) at PPP), an increasg 3®6 from 200 (EDMC,2013) Ma |l ay si a0 s
economy is strongly driven by the services and manufacturing sectors, cob#iBotiagd
25.06 of GDP respectively in 2DIMOF, 208, Table 3)1 . The economy®6s main
electrical and electronic produgistroleum productghemical productgalm oil products,
liquefied natural gélsNG) and crude petroleu(MOF, 2013)Its top three export destinations
are Singapor€hinaand Japa(MOF, 2013, Table 3.21)

Malaysia is wathdowed with conventional energy resourceasuih gas and coal, as well
as renewable energy sources such as hydro, biomass and solMahesgy. si ads domest
production occurs offshore, primarily near Peninsular Mafayeid. Januar011 Mal aysi ads
crude oil reserve, including corsiga, was $H8billion barrel§EC, 2013, p. 32Malaysia also
has an abundant natural gas resestanated to be 2.55 trillion cubic metres (89.988 trillion
standard cubic feet) (EC, 2013, p. 40)0Mal aysi ads hydr op o weor potent
megawatts (MWand85% of the potential sites are located in East Malaysia. Biomass sources
are mainly palm oil, wood and aigdustry(APERC, 2011)

Tablel Key data and economic prof2€11

Key data Energy reserves

Area (sq. km)® 330803 | Oil (billion barrels)d proven® 5.858

Population (million) b 28.76 | Gas (trillion cubic metres)d 2.55
proven®

GDP (USD (2000) billion at PPP)° 362.89 Coal (million tonnes)® 1938

GDP (USD (2000) per capita at PPP)b 12 618 | Uranium (million tonnes) N/A

Sourcesa EPU (2010ajp. EDMC (2013, c. EC (2013, pp. 12, 320& 46).

ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

Mal aysi ads total lO6Xkiotonngs okail equivpalgnt (Rtaepipd@¥ wa s
this, oil and natural gas accounted for tgedashares with about 40% each of the total primary
energysupply, at 29 127 ktead 28 819 ktoe respectively. This is followed by coal with 13 314
ktoe (18.5%), and other sources with 702 ktoe (less than 1%) (EDMC, 2013).

Malaysia is also a net enesgyorter. Its total energy exports in 2011 were 49 142 ktoe, while the

total energy imports in the same year were 41 244 ktoe (EC, 2013, p.73).

Oll

Mal aysiads oil production averaged 569.8 thou:¢
81% was crudeil. The majority of the production comes from the offshore fields in the Malay

basin in the west (43%) as well as the Sabah (23%) and Sarawak (34%) basins in the east. The

economy has five oil refineries with a combined capacity of 566.3 (includingatesdplitter)
Mbbl/d. Domestic consumption of petroleum products was 205 824 thousand barrels in 2011,

111



APECENERGY OVERVIEW 2013 MALAYSIA

mostly in the form of motor petrol and diesel. In 2011, net export of crude oil amounted to 2300

ktoe, while exports of petroleum products totaletd &toe. To meet domestic requirements,
Malaysia imported 11 580 ktoe of petroleum products the same year (EC, 2638).pp. 32

Natural Gas

Like its oil reserves, Mal aysiads natur al
coast, Sabah arghrawakln 2011 Ma | avgragé @aifliyatural gas producticstood at
206.7million cubic metreper day (mcmd). Most of the production came from Sarawak (126.8

gas

mcmd or 61%), followed by Peninsular Malaysia (67.6 mcmd or 33%) and Sarawak (12.3 mcmd

or 6%) (EC, 2012, p. 40).

Malaysia has two gas pipeline networks. The Peninsular Gas Utilisation (PGU) network now

includes over 2500 km of pipelines linking most cities in Peninsular Naldytiaas cross
border interconnections to Singapore and KbtmgThailand. The PGU pipeline system

incorporates six gasocessing plants with a combined capacity of 56.6 million cubic metres

(2000million standard cubic feet) per day, producing methane, ethane, butane and condensate

(Gas Malaysia, 2012). Theasysteceives gas from offshore Peninsular Malaysia fields as well as

imported gas frorthe JDA, West Natuna and PM3 CAA fields. Aboutdfalie PGU system
gas is consumed by the power sgettte the rest goes to npower industrieandis exported
to Singapore (Maybank, 2012).

The second gas pipeline linking the states of Sabah and Saabmeadt isompleted and
expected to lgin operationsn early 2014 (Borneo Post, 20I¥)e SabdiSarawak Gas
Pipeline (SSGP) will be approximately 521 km in lengthwill deliver natural gas from
Kimanis in Sabah to an LNG facility in Bintulu, Sarawak (OBG, 2012).

The economy operates extensive LNG export facilities and gradage 1@ of world
LNG exports(BP, 2013, p. 28\s of 2011, Japan remained the Hrgaporter of liquefied
natural gas (LNG), followed by Chinese Taipei and Korea (DOS, 2013, p. 18)

Coal

Bituminousand sukbituminous coals make up the bulk of coal reserves in Malaysia. Although

coal resources in Malaysia are substantial (estimatedawak as of 31 December 2011 was

1938 million tonnes), domestic coal production has not been aggressively pursued, because most
of these coal deposits are far inland, where infrastructure is lacking, and the extraction cost is
high. Some locations, littee Maliau Basin in Sabah, have been designated as protected areas.
Currently, coal mining is conducted only in Sarawak. In 2011 production came from the areas of

Sri Aman (183 556 metric tonnes) Kapit (405 658 metric tonnes) andB®luigdn (2 326 575
metric tonnes) (EC, 2013, p. 46).

Mal aysi ads domestic coal consumption in

2011

consumed by the power generation sector. The remainder was consumed by the iron and steel

industry and by cement manufacturers (EG, 2046). To meet this demand, coal is imported
from Australia, Indonesia, South Africa and Viet Nam (Tse, 2011).

Electricity

Mal aysiabds total installed electric power
MW, of which 30% was owned by ggowmerdlinked utilities, while the rest are independent
power producers (IPPs),-generation and sgéneration facilities (EC, 201250). Total
powergenerationn the same yearas128 74Qigawathours (GWh)an increase of 14% from
the previousyear (EDMC, 2012)Thermal generation, mostly from natural gas angd coal
accounted for 94% of total power generation; hydropower accounted for the remainder.
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Table2 Energy supply and consumption, 201

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production 81 723 [Industrial sector 11181 |Total 128 741
Net imports and other -8 023 |Transport sector 15 253 Thermal 121 118
Total PES 71962 |Other sectors 15570 Hydro 7 623
Coal 13314 |Total FEC 42 003 Nuclear T
oil 29 127 Coal 1503 Geothermal T
Gas 28 819 Oil 23903 Other T
Other 702 Gas 7 347
Electricity and other 9251

Source: EDMC (2BL
For full details of the energy balance table see www.ieej.or.jp/egeda/databasedjatabdse

FINAL ENERGY CONSUMPTION

In 2011 total final energy consumption in Malaysiag#/893toe an increase of 4.3% from40
290 in 2010Theother sectors, including thgriculture, residential/commercial and-eergy
sectors,was the biggest final energy wsel5 570ktoe, or 37.26 of total final energy
consumption, followed by th&ansportsector atl5 25%ktoe, or36.36, andindustrialsector at
26.84. By energy typeil contributed the largest share, wl®6 of consumption, followed by
electricity (2%), gas1(7.80) and coal (6%).

POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

Mal aysi ads National Energy Policy was first foc
under the Prime Ministerds Departmemnvws The pol

1. The Supply Objectivd0 ensure the provision ahadequate, secure and &fiictive
supply of energy.

2. The Utilisation Objectivelo promote efficient utilisation of energy and to discourage
wasteful and neproductive patterns of energy consumompt

3. The Environmental Objectivéo minimise the negative impacts of energy production,
transportation, conversion, utilization and consumption on the environment.

These three principal objectives are instrun
sector. Subsequent policies are designed to support these objectives and their implementation.

The National Depletion Policy was formulated1980to extend and preserve the
economyds energy resources, partlcg thewmtall y i ts
annual production of hydrocarbons should not exceed 386il ahitially in place dhis
effectively limits the production of crude oil to barrels per day and natural gas in
Peninsular Malaysia to 208i0ion standard cubic feet6(6 million cubic metres) per day
(KeTTHa, 2009).

A year laterthe economy introduced the Féwrel DiversificationPolicyto diversify the
fuel mix used in electricity generatidhe initial focus of this policy was to reduce the
economyds maod asehe priacipa energy source, and it aimed for the optimization of
the energy mix of oil, gas, hydro and coal used in generation of electricity.

As a result, oi | 6s powergenaratianiepengy roiX has been el ect
significantly reded and replaced with gas and coal. In 2001, thkEuglBiversification Policy
was introduced to incorporate renewable energy as the fifth fuel after oil, gas, coal and hydro.
Currently, nuclear energy has no share in Mala
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To diversifyfuel use in nopower sectors, particularly the transportation sector, the
National Biofuel Policy was introduced in 2006. The policy promotes the production of biofuel
by the blending of processed palm oil (5%) with petroleum diesebf@g¥omotes fuel
consumption bystablishing biodiesel pumps at selected statiensutes biodiesel quality by
establishing an industry standanf it stimulates biodiesel production by encouraging the
establishment difiodiesel plants.

The National Renewaliimergy Policy and Action Plan came into being in ROHIM is
to spur utilization of indigenous renewabl e e
electricity supply security and sustainable-smmmomic development. Under this policy, two
crucial acts were passed: the Renewable Energy Act 2011 and the Sustainable Energy
Development Authority Act 2011, which together set up the framework for the Aeweetd
mechanism.

Ma | a y Boit-tertn sand smediusterm energy strategies are largeitfined in the
Mal aysi an Go-year rplamibenldtedts thef TenmtheMalaysia Plan §6),1 was
published on 10une 2010. Under the plan, Malaysia emphesergy supplgecurity and
economic efficiency as well as environmental and cmw@lerations byocusing on five
strategic pillars: initiatives to secure and manage reliable endegyrnsaepplires to encourage
energy efficiency; the adoption of mableested energy pricing; stronger governance; and
managing chang€he plan also lagsit actions that need to be taken in developing a sustainable
energy sector, with a focus on renewable energy and energy efficier21@EBPU

Energy Sector Structure

In Malaysia, the governmentned company Petronas holds exclusive ownershipaightsilt

and gas exploration and production projects, and all foreign and private companies must operate
through production sharing contracts (PSC). The electrical power industry is dominated by three
integrated utilities: Tenaga Nasional Berhad (TNB)g&eninsular Malaysia, Sabah Electricity
Berhad (SESB) in Sabah state and Sarawak Energy Berhad (SEB) in Sarawak state. TNB is
publicly listed, while SESB and SEB are privately owned, with the government owning some
shares in each utility. The thredities are complemented by various independent power
producers (IPPs), dedicated power producers, @ymhemtors.

The key ministries and agencies for Mal aysi
Economic Planning Uni ts DepaRrent, thefMinistrp ef Edemgy, me  Mi n
Green Technology and Water (KeTTHA); and the Energy Commission (ST). The Economic
Planning Uniprovidesthe general direction of and strategies for energy policy and determines
the levelof theirimplementation. Theole ofthe Ministry of Energy, Green Technology and
Wateris toformulat energy polies,in coordination with the Economic Planning Uaitd to
establish the legal framework for effective energy regulation; to set the direction for the energy
industry,green technologies and water industry in line with national development goals; and to
develop an efficient energy management and energy monitorindrsgskamrgy Commission
is astatutory body responsible for regulating the energy sector, pattieualyer supply and
piped gas industries in Peninsular Malaysia and $db&. c o mmi ssi onds main t
provide technical and performance regulations for the electricity and piped gas supply industries,
to act as the safety regulator for electdnitiypiped gas and to advise the Minister on all matters
relating taheelectricity and piped gas siggplncluding energy efficiency and renewable energy
issues.

ENERGY SECURITY

The Tenth Malaysia Plan outlines measures the government will takevio emgrgy supply
security. The governmentds main strategy to er
energy resources. It will use economic and regulatory measures to encourage the development of
alternative resourcegith emphasis on renalle and clean carbon technology for the power

generation sector, and biofuels for the transportation sector.

The importation of liquefied natural gas (LM&9 also beadentified as a way to improve
energy securityMalaysia irst LNG Regasificatiofierminal (RGT) in Malaccmmmenced
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operations on 23 May 2013 with a capacity of 2 x 130 000 cubic meters and storage volume up to
3.8 million tonnes per annum of LNG. A second RGT is being planned for the Pengerang
Integrated Petroleum Complex (PIPC)anor and a third RGT in Lahad Datu, Sabah.

Malaysia also addresses energy security by cooperating closely with its neighbours under the
Association of SoutlBast Asian Nations (ASEAN) framework. Malaysiaotdrer ASEAN
members have agreed to strengthédme r egi ond s energy security
Petroleum Security Agreement. Malaysia is also working with ASEAN members through the
TransASEAN Gas Pipeline Projeethich is expected to provide the region with a secure
supply of energy by means ofisterconnected gas infrastructure. The ASEAN Power Grid
Project aims to strengthen energy security by integrating the power grids of ASEAN members.
Development of the grid will provide the necessary interconnectivity for the regional
mobilisation of eledtity sales and will optimise the development of energy resources in the
ASEAN region.

GREEN TECHNOLOGY POL ICY

In August 2009, the Malaysian Government lauiitsiidational Green Technology Policy. The
policy is built on four pillars

1. EnergyTo attain eargy independence and promote efficient utilization;

2. Environment: To conserve and minimize environmental impacts;

3. Economy: To enhance economic development through the use of green technology;
4. Society To improve quality of life for all.

Four focus secterwere chosen:

A Energy Application of green technology in power generation and in energssisigpply
managemenincluding cogeneration by the industrial and commercial sectors, in all
energyuse sectors, and in demaitke management

A Buildings Adoptionof green technology in the construction, management, maintenance
and demolition of buildings

A Water and waste managemese of green technology in the management and use of
water resources, wastewater treatment, solid waste and sanitary landfill

A Transprt: Incorporation of green technologyoirtransportation infrastructure and
vehicles, in particular biofuels and public road transport.

Malaysian ayernment initiatives include the restructuring of the Malaysian Green
Technology Corporation, th@rganiation of the annual International Greentech and Eco
Products Exhibition and Conference Malaysia (IGEM), and the development of Putrajaya and
Cyberjaya as pioneer townships in Green Technology.

In January 201@heGreen Technology Financing Scheme (GHAN8yr@ing to MYR 1.5
billion (USD 490 million) was officially launched. This scheme provides soft loans to companies
that supply and utilize green technology. By the end of December 2010, 68 projects have been
certified for the GTFS fund (Grésch, 2010).

The Malaysia Green Labelling Program (MGLP) has also been introdigeeciudes the
National Eco Labelling Program to certify-feiemdly domestically manufactured products, and
the Energy Star Rating certification for epeffgyrent home appliances

To promote green technology in the building sector, the Green Building Index (GBI) has
been developed. To obtain a GBI certificate, the developer must ensure that the building meets
criteria in six areasiergy efficiency, indoor environmental qualistainable site planning and
management, materials and resources, water efficiency, and innBuddimg owners
obtaining GBI certificates from @¢tober 2009 to 3December 2014 are given income tax
exemptions equivalent to the additional capp&need in obtaining such certificates. Buyers
purchasing buildings with GBI certificates from developers are given stamp duty exemptions on
instruments of transfer of ownership. The exemption amount is equivalent to the additional cost

115



APECENERGY OVERVIEW 2013 MALAYSIA

incurred in obtaingnthe GBI certificates. This exemption is given to buyers who execute sales
and purchase agreements fror®2ebber2009 to 3December 2014.

ENERGY MARKETS
MARKET REFORM

The Malaysian energy market is regukateldsubsidies are provided to energy u$@ngever,

the economy is implementing energy market retbnmsgh a gradual withdrawal esfergy
subsidiesUnderthe Tenth Malaysia Plan, the government plans to achieve market pricing by
2015. The plan states that gas prices for the power apdwensectors will be revised every

six months to gradually reflect market prices. The first round of subsidy tutspéwer

s e ¢ thaiurabgss prices has been in place since 1 June 2011. A decoupling approach for energy
pricing will be used to explicitgmise subsidy value in consumer energy bills and eventually
delink subsidsfrom energy use. Assistance for-itts@me households and other groups for

which the social safety net is required will be provided in different form2QE®))

UPSTREAM ENERGY DEVELOPMENT

Petronags intensifying its exploration of deepwater and-@e¢fa water areas. 2012 eight
new fields came on stream, increasing the total number of producing fields in MiE33ysfa to
which 77 are oil fields anl5 are gas fieddNine new productiorsharing contracts (PS&)d
two new riskservice contracts (RS@gre awarded durir#p12 bringing the total number of
PSCs in operation &5 and RSCs to faur

Mal aysi ads t ot a2012hyé.8caa22 Misllion arels ef ailsequiralentn
(boe). Thiswas accomplishetirough enhancedoil recovery (EOR)improvedoil recovery
(IOR) and improved gas recovery (I@Rjects, as well as additions from new discoaethes
Kasawari gas field ang Kuang NoRetronasantinues to build technologies to develop oil and
gas reserves that are located in geologically more complex, riskier andstifybatier
acreages (Petronas,301

ELECTRICITY AND GASMARKETS

Malaysia has a reliable and stable electricity sugply gysch is regulated by the government.

In light of volatile global energy prices and declining gas praduatimularly in Peninsular
Malaysia, under the Tenth Malaysia Plan the government is focusing on ensuring the continued
security ofelectricapowersupply as well as creatinguatainabl@ower supply industry. In

addition, it willwork toenhance the productivity and efficiency of utility providers. During the
plan period, the government intends to increase and diversify generation Steqragtityen
transmission and distribution networks; restructure the electricity supply industry; and improve
customer service delivery.

The main means of increasing and diversifying generation capacity will be the development
of alternative sources of agerparticularly hydro, and increasing the importation of coal and
LNG by 2015. To improve the efficiency of coal use and to reduce carbon dioxide emissions, the
government will exploreew investments supescritical coal technology.

In addition, tansnission and distribution systems will be strengthened and expanded to
reduce losses. By 2015, the System Average Interruption Duration Index (SAIDI), a measure of
supply reliability, is expected to improve from 68 to 50 minutes per customer per year in
Perinsular Malaysia. The potential of implementing a Smart Grid system to minimise losses,
reduce costs and increase reliability will also be considered.

The gradual adoption of market pricing for gas (see Market Rdfoue) is expected to
have a signifioa effect on the electricity supply industry. Currently, gas for power generation
supplied by the Peninsular Gas Utilisation system is heavily subsidised. The government is also
planning to instil greater market discipline through measures such asepeatiteggaccounting
for generation, transmission and distribution activities, introducing perfdvasatte
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regulations and renegotiating power purchase agreements. The delivery of services by utilities to
new and existing customers will be acceleratedgtththe use of new technologies and
performancévased regulations. It will include faster response times for providing new electrical
connections and for restoring supply interruptions.

ENERGY EFFICIENCY

Improving @ergy efficiency @nimportant elemet i n Mal aysi ads energy p
Malaysia Plan, the economy plans to intensify energy efficiency measures to harness its energy
savings potential and to reduce Malaysiads ca

Initiatives to drive engy efficiency efforts are categorized under different demand sectors:

A Residential

0 Phasing out of incandescent light bulbs by 2014 to reduce energy usage and carbon
dioxide emissions;

0 Increasing energy performance labelling from four (air conditidnigerator,
television and fan) to ten electrical appliances (six additional applieaceoker,
electric kettle, washing machine, microwave, clothes dryer and dishwasher) to enable
consumers to make informed decisions as they purchase energ\ypedficiets;

A Township
o Introduction of guidelines for green townships and rating scales based on carbon
footprint baseline and promoting such townships, starting with Putrajaya and
Cyberjaya;
A Industrial
o0 Increasing the use of energy efficient machinerecmpment such as high
efficiency motors, pumps and variable speed drive controls
0 Introduction of minimum energy performance standards for selected appliances to
restrict the manufacture, import and sale of inefficient appliances to consumers;

A Building

0 Revision of the Uniform Building Baws to incorporate the Malaysian Standard:
Code of Practice on Energy Efficiency and Renewable Energy {Besldantial
Buildings (MS1525). This allows for integration of renewable energy systems and
energy saving teaes in buildings;

0 Wider adoption of the Green Building Index (GBI) to benchmark energy
consumption in new and existing buildings;

0 Increasing the use of thermal insulation for roofs in air conditioned buildings to save
energy.

Mal aysi ads Emaiondrogranmd (EBP)H sadinched in 2010, also highlights
energy efficiency as one of the Entry Point Project (EPRsneans that energy efficiency
projects will be prioritized in government planning and fund allocation (PEMANDU, 2012). The
five key ittiatives under ETP are:

1. Government leading by example through the promotion and implementagion of
efficient energy management system and practices in government Buittiiogslly,
the government will launch laggale education campaigns to liedustries and
consumers identify and apply eneffgient practices;

2. Stimulate sales of energy efficient appliances througA\tBeRebate Programpire
which rebates are given for the purchase of effiEiest Starrated appliances
(refrigerators,imconditioners and chillers)

3. Regulate better insulation for new buildings and renovated buildings;
Promotion of more economicaligble cogeneration for industries
Stimulate the sales of enegfficient vehicles by offering rebates to encourage the
adbption of hybrid or electric vehicles.
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Malaysiais involvel in regional and muliteral schemegor energy efficiency
improvements. Malaysia and other South East Asia economies underYaS8&#dvieed to
improve energy efficiency through the ASERBN of Action for Energy Cooperation
(APAEC).As a member of United Nations, Malaysia hosted the Malaysian Industrial Energy
Efficiency Improvement Project (MIEEIP) with assistance adndmg fromthe United
Nations Development Program (UNDP) and Glolmditenment Facility (GEF). The MIEEIP
was aimeat addressinigarriers to energy efficiency and energy conservatienMalaysian
industrial sector.

RENEWABLE ENERGY

Malaysia encourages the development of renewable energy in the economy through various
policies and strategies. The HHuel Policy has made renewable energy one of the components

in the fuel mix for power generation after oil, coal, gas and hydro. The Tenth Malaysia Plan
specified a target of 98B by 2015 for gridonnected generatiorofn renewable sources,

which would contribute 5.5% to Mal aysiads tot a
biomass (330IW), biogas (10@W), mini hydro (29®W), solar photovoltaic (66W) and

solid waste (2@0@W) sources.

Mal ay s i a dsive ReetmianffdMT¢ mechanism framework was mandated under
the Renewable Energy Act 2011 and the implementation is administered and managed by the
Sustainable Energy Development Authority (SEDA), ue€fHA. The FiT is funded
through a levy impadeon heavyusersof electricity By 2020, Malaysia expects to have an
installed capacity of more thaG\8/ of new renewable energy, of whichtbird will be from
solarphotovoltaiand another orthird from biomass sources.

Malaysia also provides taxeintives for clean/green projects through the Malaysia
Investment Development Authority (MIDA). This has encouraged the development of
manufacturing facilities for renewable energy products like solar cells and modules, inverters,
polycrystalline silicoramd lithium ion batteries in the economy (MIDA, 2013).

CLIMATE CHANGE

Malaysia signed the United Nations Framework Convention on Climate Change (UNFCC) on 9

June 1993 and ratified it on 17 July 1994. At the 2009 Climate Change Summit in Copenhagen,

Md aysiads Prime Minist er;emidsiendirgensity of GDP opvt@ | unt ar |
40% by 2020 as compared to 2005 levels, conditional on financial and technological assistance
from devel oped countries. 6 Tappravedkwo pragessiveni s g o a
policies in 2009 to set the national agenda on environmental protection and conservation: the
National Green Technology policy (see Green Technology Policy, above) Natibiad

Climate Change Policy

The National Climate ChgenPolicy has three main objectivestreamline and coordinate
government action across existing legislation and policies, to establishmamistetéal and
crosssectorial committee to drive and facilitate the implementation of adaptation atidrmmitig
measures, and to identify options and stratiEgieshievinga lowcarbon economyNRE,

2009) Ten strategic thrusts and 43 key actions were outlined in this policy, which are
underpinned by five principles:

1. Development on a Sustainable Phitegate climate change responses into national
development plans to fulfil the aspiration for sustainable development;

2. Conservation of Environmental and Natural Resotesngthen implementation of
climate change actions that contribute to environmensareation and sustainable use
of natural resources

3. Coordinated Implementationincorporate climate change considerations into
implementation of development programmes at all levels

4. Effective Participationmprove participation of stakeholders and mgjoups for
effective implementation of climate change responses
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5. Common but Differentiated Responsibilities and Respective Capabittieational
involvementin climate changmssueswill be based on the principle of common but
differentiated respoibdities and respective capabilities.

TheTenth Malaysia Plaontinues these efforts to address the impacts of climate change by
focusing on two main areas: developing a roadmap for climate resilient growth and enhancing
conservation oldgicadldssetsseconomyds ec

NOTABLE ENERGY DEVEL OPMENTS

NATIONAL ENERGY EFFICIENCY MASTER PLAN

To better coordinate and implement energy efficiency and conservation targets and programmes,
KeTTHA is preparinghe National Energy Efficiency Master Plan (NEENIR¢ poposed

master plan has an implementation horizon of ten years to achieve savings from three main
sectorsindustrial, commercial and buildingsTTHA has also drawn up a law to mandate
energy efficiency in the economy. The law will likely imcludsbns for banning incandescent

light bulbs anthe mandatory import of energfficient refrigerators (OBG, 2012).

PENGERANG INTEGRATED PETROLEUM COMPLEX (PPC)

The PIPC project is being developed as part of the Malaysia Economic Transformation
Programme tenhance downstream oil and gas growth. The project is located on a single plot of
land in Pengerang, Johor measuring about 8 100 hectares and is expected to house oil refineries,
naptha crackers, petrochemical plants as well as a LNG import termins¢gasdifcation

plant.

As of January 2013, two major projects have already been commited within the PIPC area.
The first is the Pengerang Independent Deepwater Petroleum Terminal (PIDPT), a deepwater oil

terminal with an expected completion date of 20ROP R C, 2013) . The second
Refinery and Petrochemical Integrated Development (RAPID) project, which will include a 300
Mbbl/d crude oil refinery that i | | supply feedstock for RAPI DGs

as produce gasoline and digselmeet Europeapecifications (Petronas, 2012
NEW ENERGY POLICY STUDY (20132050)

The Economic Planning Unit (EPU) has undertaken a study to formulate an energy policy for
Malaysia (2013050). Seven working groups have been formed that covge aframergy

issues, namely, gas and LNG, power, energy efficiency, transport, refining and petrochemicals,
energy security, and emergency and governance. The initial findings suggest several opportunities
for improvement that will be addressed in thegzegb policy. The final report for this study is
expected to include an implementation plan, policy recommendations and an energy balance
model (EPU, 2013).
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MEXICO

INTRODUCTION

The United Mexican States (in Spafistados Unidos Mexicanasmonly known as Mexico, is
a federal constitutional republic located in North Amdridded into 31 states and one federal
district with the Mexican Peso (MXN) as its currencyddBed by the United States to the
north, Belize and Guatemala to the soartldl with access to both the Atlantic and Pacific
Oceans, Mexico has an approximate lead Gf1.96 million square kilometttbgt isrich in
biodiversity natural resourceand climatic conditions, ranging from very dry with high
temperatures in therth, to very humid with high temperatures irstligh, mildtemperatures

in thecentre andvarm on the coastdle x i cods economy, the second | a

dominated bgrude oil exports, remittances (mostly from the mksjufacturing and tourism.

Al ong with Chile and Peru, Mexico is one of AP
Acording to the most recent census (I NEGI, 20

112.3 milliorin 2010 with official projection§Conapo, 20 expecting a growth by 20&0
nearlyl50.8 millionGovernmentastatistic{Coneval2013, reveal thain 2012 approximately
45% of the Mexicarpopulationwasdeemedpoor, and 10% wasstill living under extreme
poverty conditiond.ocated in the centre of Mexico with approximately 20 million inhabitants,
Mexico City not only is the capital city but represmmt of the largest urban centres in the
world as its Federal Distriistrito Federalpverlaps with the surroundingetropolitan area
known as Zona Metropolitana del Valle de México (ZM¥A@r Mexico City, the most
important cities are Guadalagmd Monterrey, which are respectively located in theemé&st

and northeastern side of the territory.

In spite of some significant political changes and refin@reconom$ s gr owt h bet we «

20002011 has beemeagr, rising at an annual averagechise to 2%, witMe x i cods r e all gr
domestic produdh 2011 amounting 10SD 1116billiondin USD 2000 at PRFPEDMC, 203).
NonethelessMe x i cods economy has been growing in com

expansion of domestic demand and éspat respective annual rates of 4% and 4.6%, with
official projections expecting the economy to grow by 5% ifSHCL, 2013).

The energy sectorhighly relevartb the Mexican economy. The oil sector in particular is a
central componemf the Mexian economyvith oil exports in 2011 having represented 16% of
the economyds tot al expbhtsdboft pooverdmegt n®r i
which is a main source of t heSHER 813).my ds soci al

In the last deade,Mexico has made important changes to its energy tpokojyhance
competitiveness and ensure a steady energy. sighplwing the energy reform of 2008, the
stateowned company Petroleos MexicaRESMEX) was givemgreaterflexibility throughthe
ratficationof the new PEMEX Law (in Spanishl.ey de Petréleos MeXidamatber important
achievementvas the liquidation of the utilibwz y Fuerza del Ceimtr@d009 This task was
undertakerin order to improvéM e x i fmanéiad and operatiorakecticity suppt inMe x i c 0 8 s
central areawhich encompasségexico City Nonethelessthese measures alone could not
provide solid investments for the energy sector to develop its full potential to become an
effective lever of economic transformation.

In this context, on December 20, 2013, President Pefia Nieto promulgated an ambitious
constitutional energy reform, to strengthen the capacities of Mexico’s National Oil Company and
allow the participation of private investment acrossrifie value chain ofie oil and gas
industryln this way private investmemiill be able taomplementhe public efforts to increase
the competitiveness of the energy sector for the berteft\déxican economy and population.

In 2011, Me x i cnerimary energyveses werd0.2million barrels of crude oil (11i#4
gas liquids are included)5@r8lion cubic metres of natural gas, 1.21 billion tonnes paicdal
2.8 thousand tonnes of uranium.
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Table 1 Key data and economic profiGs,1

Key data Energy reserves
Area (million sqg. km) 1.96 Oil (billion barrels) i proven® 10.2
Population (millions) 112.3 Gas (trillion cubic metres) i proven® 0.35
GDP (USD (2000) billion at PPP) 1074 Coal (billion tonnes) i provenb 1.21
GDP (USD (2000) per capita at PPP) 9 465 Uranium (thousand tonnes of

uranium metal)® 2.8

a. As of1 Januarg012 Oil reserves do not include condensatenatndal gas liquiddGas reservésefesto dry
gas. EMEX (2013.

b. At the end of 21 BP 013

c. As of1 January 2Q10Reseved refersto reasonably assured resources. NEA (2012)

Source: EDMG20B).

KEY ELEMENTS OF THE 2013 ENERGY REFORM

a) The reform to articles 25, 27 and 28 of t h e
ownership of hydrocarbons in the subsoil. Expborséand extraction, radioactive
minerals, nuclear energy generation, planning and control of the national power system,
and the public service of electric power transmission and distribution are established as
exclusive and strategic State activities.

b) The State may perform oil and other hydrocarbon exploration and extraction activities
through assignments granted to PEMEX, contracts with PEMEX, with private parties,
and with PEMEX associated with private paftteere will be four types of combinable
contracts for hydrocarbons: services, profit sharing, production sharing, and licenses.
The lastthreewill allowthe transfer ofjeological and financial rigssociated with
exploration and extractitm contractors

c) Private investment will be allowed ie theatment and refining of oil, as well as
transport, storage and distribution of oil, natural gas, gasoline, diesel and other oll
products. Private parties will also be able to participate in the entire petrochemical value
chain.

d) A National Center for &tural Gas Control will be created to administer, coordinate and
manage efficiently the pipeline grid and the storage of natural gas.

e) PEMEX and the Federal Electricity Commission (CFE) are strengthened and
transformed into State Productive Enterprises tethnical, management and
budgetary autonomy. Their purpose will be to create economic value and increase

Mexi cob6s i ncome, with social and environme
zero, a new tax regime, and best practices for its corporatammeevill safeguard
PEMEX.

f) The Mexican Fund of Petroleum for Stabilization and Development is created, which
will be in charge of receiving, administrating and distributing income derived from
assignments and contracts, wWitexception of taxes. It iwil be a Trust withi |
Central Bank, with a Technical Committee that will have 4 independent board members
and 3 from the State.

g) The National Hydrocarbons Commission is strengthened, by granting it legal personality,
technical and management autonoas well as budgetary -safficiency. It will
perform public bidding®n hydrocarbonsto determine winners and administer
contracts.

h) The Regulatory Energy Commission is strengthened by granting it legal personality,
technical and management autonoasy,well as budgetary seifficiency. It will
regulatethe activities of the power industry, as welthasstorage, transport and
distribution of oil producthroughthe pipeline.
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i) The Ministry of Energy (SENER) is strengthendldedsead of the energgctor since

it will define energy policy, adjudicate assignments to PEMEX, and select the areas that

can be subjected to contractsdibrgasexploration angroduction It will also design
the contracts and the technical guidelines for their publioghidd well as grant
permits for activities of oil treatment and refining, and for processing natural gas.

i) The State will promote the protection and care of the environment through sustainability
principles, the use of renewables and cleaner fuels| as wsasures to reduce
polluting emissions from the electric power induBhg. use of renewables will be
promoted by eliminating legal barriers for new projects and constructing more
transmission lines. Access will also be given to green prefeeglitsaincthe financial
system. A setfetermining entity will be created to regulate and supervise activities in the
hydrocarbon sector concerning industrial safety and environmental protection.

k) Mechanisms will be created to assure transparency anccpunjion. Citizens will
be able to verify payments to companies and there will be external audits.

I) Privatepartiesare permitted to participate in power generation and marketing under
State regulation. Concerning transmission and distribution, paiés may
participate under contract with the CFE, which will be restructured with clear and
transparent rules.

m) The National Center of Energy Con(@ENACE)will be withdrawn from the CFE to
become a public decentralized entity that will be in chaoperating the national
power system, the wholesale power market, and will guarantee open-and non
discriminatory access to the national transmission grid and distribution grids.

n) Legislation will be required to establish percentages of national contentréemant,

so that assignments and contracts granted to public and private enterprises will enhance

national industry. Private investment must promote the inclusion and development of
national and local suppliers in the value chain of the entire industry.

ENERGY SUPPLY AND DEM AND

PRIMARY ENERGY SUPPLY

Mexicobs tot al p r ROhlavasy86 Ol&ilotonaas ef pigeyuivaemtdkpok)yy i
a3.806 increase from thEr9 22ktoe in 2@0 mainly as a result ohaherproduction offossil

fuels, whiclremained dominant wittearly 90%f Me x i co6s pr i mamgnyener gy

theremainder being made upnoinfossil sources such as nuclear power and renewable energy
(EDMC, 20B). By the end of 201Me x i ¢ o @ sil regarvesvreached 2LBillion barrels
(PEMEX, 2013)According to official estimates, Mexico was rab&bdn the world for its oil
reserves andthfor its gas reserves (Pemex3p01

In 2012 Mexico produced 2.55 million barrels per day (Mbd) of crutestly heavy oil
In recent years, Pemex has focutsedffortson discovering and exploiting new fields to offset
the natural decline of its once largésissetCantare]lwhich peaked in 2004 wRtiL4million
barrels per dayf oil and has droppeglversince at an annualerage rate 47.68%6 up t02012
Mexico is a net crude oil exporter with arduadtiof its total indigenous crude oil production,
equivalent to 26 million barrels per dagentto overseas markets during 2(A2mex2013,
mainly to the USnaking Mgico the second largest oil suppt@that economy (EIA, 2012).
Mexico has six oil refineridscated across its territori@SadereytaMadero, Minatitlan,
Salamanca, Salina Cruz and Twi#f), a total distillation capacity of 1.69 Mbd of crude oil
These six refineries form the National Refining SySetenia Nacional de Refinacion
SNR), which is managed BMEX. Howeverthelack of sufficient domestic refining capacity
forces the economy to be an oil product importer, especially of gasa0t&.half of the total
gasoline demand was supplied by imported stock (Redgx,

Me x i ¢ o & saturplgas veserves at the en#0dRtotalled 0.3 trillion cubic metres
with production in the same year reachirgtilliion cubic metres per dayf which roughly
70% was associatedth crude oilproduction As anet natural gas importeviexico looks
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forward to boosting its domestic gas resources, including shale gas, although these efforts have
yielded few results so f@as mportshave growronsiderably, to abou¥drom 202 to 201,
reachingnearly66 million cubic metres per day as a result of sustained domestic demand in the
industrial and electricity generation sectlus to the lower levels in the Henry Hub marker,

which is used asreference to set gas prices in MeXicound D% of these imports came by

pipeline from the US, while the restaveceived as liquefied natural gas (LNG) from shipping
tankers from Qatar, Nigeria and Peru, among other econbENsR 2012]).

Table 2Energy supply and consumption, 2011

Primary energy supply (ktoe) Final energy consumption (ktoe) | Power generation (GWh)
Indigenous production 228,543 |Industry sector 29,203 |[Total 297,848
Net imports and other -36,156 |Transport sector 52,055 Thermal 238,784
Total PES 186,010 |Other sectors 34,816 Hydro 36,266

Coal 9,771 |Total FEC 116,073 Nuclear 10,089
Oil 99,911 | Coal 1,721 Others 12,709
Gas 56,237 | Ol 73,944
Others 20,091 Gas 13,651

Electricity and 26,758

others

SourceEDMC (20B).

Coal

In Mexicq coal represents only a small proportion of the total primary energy supply, equivalent

to roughly5.326 in 2011 or 9 77ktoe (EDMC,2013 . Mo s t of Mexi cobBs rec
reserves of 1.21 billion tonnes are located in teeo§t@oahuila in theortheastrn part of its

territory, while some significant additional resource®and in Sonora in th@orthwestand

Oaxaca in theouth. Around 71% of the recoverable reserves are of anthracite and bituminous

types, while 29% argubbituminous and lignite (BE)13.

During 2011, coal production reached 14.5 million tompeesentingn increase of 21%
from the previous year. Coal production in 20htisted 094%thermal coal and 6% coking
coal. Thermal coal is used asia for thermal power planptshi | e coking coal 6s |
feeding the iron and steel industryods furnaces
than onehird of the total supply, coming principally from Australia, the US, South Africa,
Canada and Colom§BENER, 2012a).

Electricity

Electricity generation in Mexw@s nearl@00terawathours TWh)in 2011 with the majority

coming from thermal power plants (EDMC, 2012). In 2012, the total installed power capacity for
public service as approximately 53 930 megawatts (MW), an increa&BB8d¥"¥V from 2011

mainly as a result of new electrical power plants but also due to upgradestarideding ¢ o0 6 s
only nuclear power plant. Around 77% of this installed capacity was tha Bydml
Electricity Commission (CondisiFederal de Electricidam,CFE), with the remaining coming

from independent power producelBRs) that sell their energy to CFE, since by law it is the
only power utility in Mexico. Thermal power plants (includingimeancycle technologiesm

IPP generatoysaccounted for 67.1%; hydropow2?2.8%; codired thermal plants4.8%;

nuclear 3%; geothermblb%; and wind farn3.7% (ENER, 2012).

FINAL ENERGY CONSUMP TION

I n 2011, Me x i ¢ o 0 snptipnowasalll6 Odoenan ihcrease ef 2.4y from then s u
previous yeaBy energy source,-bised products accounted for nearly 64%; electricity and
others, 23.1%; natural gas, 11.8% and coal barely 1.5% (EDMC, 2013).
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Energy consumption in 2011 was comaésd in the transport sector (48%6)owed by
the industrial (29%), residential commercial and public (20%) and agricultural (3%) sectors. The
fuels mostn demandn Mexico in 2010 in each sector were: natural gas, with 37% of industrial
sector demandjasoline, with 66% of transport sector demand; liquefied petroleum gas, with
37% of residential, commercial and public sector demand; and diesel, with 74% of agricultural
sector demand ESIER, 2012a).

ENERGY POLICY OVERVIE W

ENERGY POLICY FRAMEW ORK

Me x senerdy policy is outlined in Mational Energy Strategyhichwas formadedin 2008

and updated ever since in an anplaahingeffort that containbongterm policiegor a 15year

periodand serves dke guidefrom which all other energy policsa general and state level

must be derived. THarategy20132 027 | ooks forward to the missi
economic growth through the energy sector, expanding the access of quality energy services to

the population. To that end, the Stnategerages across the different stages in the value chain

of the oil and electricity sectors but also on an energy transition supported on the use of natural

gas and nofossil fuels.

The economyd6s energy polis$ exgcuted ibits Ministry afhe | egal
Energy Becretda de Enerig, or SENER), which is required by law to develop an Energy Sector
Program outlining the main objectives and strategies of the energyt fudidyeginning of
everysixyear Presidenti@drm The purpose ohe Sectorial Energy Program (PROSENER) for
the current 2013018period is to steer actions toward theovalof hurdlesthat constrain
energysupplyto promote the construction and modernizatiothefenergynfrastructure and
to foster theorganizatinal and regulatorymodernizationof energyactivities including
institutions andtateowned companies.

Faced with the challenge of exploiting the potential of domestic energy regolerces
improving economic growtthe administrationf President PefiNietq which took officen
December 201presented a landmark energy reform proposal on August 2013 which considers
the possibility of strengthening the operational capacity in the oil and gas sector, to allow the
operations of private participantstboinder profit sharing agreements with PEMEX or by
themselves, breaking thereby the legal prohibition set by the Mexican Constitution since the
economyds nationalisation of the petroleum ind

In order to provide better backgrourtdf M & pecultaen&rgy sector, it is worth noting
thatbefore the Energy Reform, the Political Constitution grdmete3tate absolute ownership of
oil and gagsesourcess well ashe duty to exploit theracross the value chain through its
exclusive operator ERIEX, which restricted upstream oil and gas activities to private
participants for decades. Under the Mexican Constitution, areas such as ownership and
production of radioactive minera# and all other hydrocarbons, basic petrochemical feedstock,
electicity and nuclear electricity generatimre exclusively reserved to the government,
although in recent years effonsre promotedo increas the inflow of private investments,
especially twardsinfrastructuredevelopmentTherefore, the aim of the rditutionalenergy
reform is to capitalise on Mexicods resource
participation of private operators, especially in the riskiest and mostintastaé
development projects like deegier oil and shale gas.

In addition to hydrocarbons, the Energy Reform alfwivateindividuals tgarticipate in
power generation and marketaugivitiesunder State regulatiofransmission and distribution
of electricity will remain as exclusive State actigitiesughprivae partiesmay participate
under contract with the CFE.
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OIL SECTOR

As me of the largest oil companies inthe woidd Me xi co06s | argndest t axpa)
the previous legal framewonkasthe only operatoacross the oil and gas value chain and

respamsible for the final distribution of most oil products in ¢benomythrough four

subsidiaries: Pemex Exploration and Production, Pemex Refining, Pemex Gas and Basic
Petrochemicals, and Pemex Petrochemicals. In sBEM&Xb ei ng r esponssi bl e fo
production and transformation of hydrocarbons since ¥@88ralcontractschemes for

upstreanhave been fosteraéa the last decade promote private investments in areas such as

dry gas and mature oil basins.

In 2008, EMEX was strengthened so thatauld tackle its challenges more effectively on
the basis of greater flexibility for the allocation of resources to attain economic efficiency and
comply with its legal responsibilitiédong with these reformshe autonomous technical
authorityknownasthe National Hydrocarbon Commission $panishComision Nacional de
Hidrocarburos or CNH) startedoperationsin May 2009 with the objective of improving
efficiency and decisiomaking in oil sector projects through tbgulation and evaluation of
PEMEX6 s expl orati on almdddigonteediexicaniGovernnaenttthrought i e s .
SENERand the Science and Technology National Co@@NACYT), signed the SENER
CONACYT agreement for the establishment of the Trust Fund for the Hydrocarbons Sect
This Trust Fund,imancedoy PEMEX fee paymentstipulated n Mexi cods | ncome La
support scientific and applied reseatheh i n thi
reform introduced different types of contractual arrangemettie fxploration and extraction
of oil and natural gas; private industry participation in the supply chain of petroleum products
(refining, petrochemical, transportation and storage); and finally the strengthening of PEMEX
and the State rectory.

The Constittional Reform enacted in 2013 allow holding contracts for exploration and
extraction of hydrocarbons between the state and private companies, private participation in
refining, petrochemical, transportation and storage of petroleum products, as well as th
strengthening of PEMEX and guidance of the State. New possibilities are being defined through
the development of secondary legislation. Prior to the opening to private invasterent
roundwill be opened to allow PEMB#X choose itpreferred blocks.

POWER SECTOR

Electricitytransmission, transformation, distribution and saldexicoare mosthcarried out

by thestateowned utilityCFE, with access to private generators that can sell their power to
CFE Mexicds electricity infrastructure is lwealeveloped, especially its grid, which is
interconnected through the Interconnected Electricity SysitemSganish, Sistema
Interconectado Nacional, or S]M)ith the electricity being dispatched and controlladeby

CFE through its National Centre afiétgy Controlit SpanishCentro Nacional de Control de
Energ?a, or CENACE) . Whil e most the$IN,twoe econor
systems in the Baja California peninsula are still isolated; altogether, these systems form the
National Electrity Systemirf SpanishSistema Eléctrico Nacional, or SEN)e CFE also

manages all the electricity produced by priRBtn the modalities in which their participation

is allowedElectricity is then dispatchadd controlled throughout the econonyythie CFE

throughthe CENACE.

Since 1992, Mexi cobds power generation has be:i
This is due to t he ithatdllowed privaiescompanies to geheratei ber al
electricityprovided that their poweés either soldo CFE or used for its own purposes (self
supply) However, lhe 2013 Energy Reform stresties need to expand generation and retail
segmentso that CFE becomes more competitive and istablegainmajor customers
Therefore private gemators will eventually compete with CFE for mediizedcustomers
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As thisEnergy ReformetainsState control over transmission and distribaitimitiesit is
expected thaCFE willbe ableto contract private companigsundertakeéhe expansionnd
operation of Mexi co0s tenhannginvesetmentanchintradocthg di str i b
new technologisso t hat may rlosssianuaprovehitgeliabiftys t e mad s

ENERGY EFFICIENCY

Mexico has had energy efficiency progmsin placesince 1989. The institution in charge of
promotingtheseprogranmes and providing technical advice is the National Commission for the
Efficient Use of EnergyCONUEE, for its acronym in Spanisijhrough CONUEE, the
government has launched several progeanior the promotion and assessment of the
sustainable use of energye of the most effective beitige Official Mexican Standards (in
Spanish, Normas Oficiales Mexicanas, or NOiiese programmesstablishthe specific
requirements, in terms of feasirusage and maintenance, for electric products and appliances to
be sold in Mexico. %i@a 1995 when Mexico first adopted energy stand@dimandatory

energy efficiency standards for electrical appliances, energy building codes, and lighting have
beenestablished EBER, 2012).

In addition,the CONUEE also implements a mandatory comparative labelling program for
room and central air conditioners, refrigerators and refrigezaimars, clothes washers,
centrifugal residential pumps, gas water featanmercial refrigeration, and -nesidential
building envelopeShe Law for Renewable Energy &#ilon and Energy Transition Funding
requires the creation of a National Strategy for Energy Transition and Sustairthbbeidlise
which the Mexicagovernment promotes policies, programs, actions and projects foctiieed on
increased uttion of clean technologies and renewable energy, promotion of energy
sustainability and efficiency, and reduction
alo created thdrust Fund for Energy Transition and Sustainable Use, which is managed by
ENER and is aimed at funding scientific and applied research profess itechnologies,
diversification of energy sources, renewable energy sources andieiergy eff

NUCLEAR

Mexico is experienced in the exploitation of nuclear energy, and in spite of having only one
nuclear power plamtith two nuclear reactoflsaguna Verdgjvhich began operations in 1990,

the government has opened the posgibflincreaing its nuclear power capadityploitation

of nuclear energy, which is under constant evaluation has received the 1SO certification and
awarded for its quality standards.

On the basis ofhe Law for the Use of Renewable Energy and Finance of the Energy
Transition and its amendments in 2011, electricity generation from fdsadedeechnologies
will belimited to 65% of the totah 2024, which means that external fastoch asarbon
emissions and clean technology innovation will have a signifiGgamp a c t on Mexi cob®:
industry So far,the Mexican government has not implemented any saictiticative of a
stronger will to expand itsicleatbased electricity generatiatthough the capacity of its only
power plant was increased, which vidtgvely expand its life span.

RENEWABLE ENERGY

To achieve its goal of reducing hydrocarbon fuel dependency and integrating sustainability
into the energy policy framework, the 2008 Energy Reform allowed the development of new
policy and regulatory instmants to promote the introduction and growth of renewable energy,
including biofuels and research activities.

In addition, derived from thieaw for the Use of Renewable Energy and Finance of the
Energy Transitigrihe Special Programefor Renewable EnerdJtilisation was issued in 2009
to provide the institutional framework for designing public policies in the renewable energy
sector. It sets out goals and actions for promoting the use of renewable energy. The program
envisions renewable energysatitin in a sustainable way in the short and long term, with the
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dual goals of <contributing to the economyads
(ENER, 2009a).

CLIMATE CHANGE

In connection with the growing concerns about the perils of globdhgiathe Energy Sector
Programme 2008201 2directlyaddressed this issue as a central policy priority for the first time

in federal government planning. As a result, Mexico introduced a National Climate Change
Strategy(ENCC, its Spanish acronym) on 25yM2007 which led to the publication of the

Special Climate Change Programmed20Q2(PECC its Spanish acronym) in 2009. PECC lists
specific objectives and goals to reduce GHG emissions by up to 20% by 2020 and around 50%
by 2050, compared to 2000 keviglaims to achieve these targets through financing from several
sources, including those of the Clean Development Mechanism.

In the shortterm, PECC established an emissions mitigation goal of 50.7 million tonnes of
carbon dioxide equivalent by 2@y the first half of 2012Vlexicohad fulfilled its target by
95% with an amount of 48.1 million tonnes of carbon dioxide avoided in the activities of energy
consumption and production, agriculture and forestry and waste manggEmenmiat, 20).

Commited to involvement inclimate change issues, Mexico has actively participated in
several multilateral climate change forimagico is a regular participant in the Conference of
Parties of the United Natiomgamework Convention on Climate Chaage in lee 2012
Mexico hosted the ®&onferencén the city ofCandin.

RESEARCH AND DEVELOP MENT

In Mexico, the Ministry of Energy, through its Wiibeistry for Energy Planning and Transition,

is in charge of fostering research and development policiesampiedominantly carried out

by three public research bodies: the Mexican Petroleum Institute, which supports the
hydrocarbons sector; the Electric Research Institute for electric power and energy efficiency; and
the National Nuclear Research Institutéharge of researdh nucleatbased power generation

and other peaceful applications.

Energyrelated research and development in strategic areas has been boosted by the creation
of two trust funds managed jointly by the Ministry of Energy andatienal Technology
Council (CONACYT)the Trust Fund for the Hydrocarbons Sector and the Trust Fund for the
Energy Sustainability Secfinese trust funds are financed frima payments collected from
Pemex Exploration and Production as required by the Namooatd Lawand theyfund
scientific and applied research projastsyell as supporting adoption, innovation, assimilation,
technological development and spssialiuman resources trainivhile the Trust Fund for
the Hydrocarbons Sector is orientedufistream and downstream hydrocarbon activities,
including basic petrochemicals, the Trust Fund for the Energy Sustainability Sector supports
clean technologies, diversification of energy sources, renewable energy sources and energy
efficiency.

In addition, the Trust Fund for Energy Transition and Sustainable Use of Energy, which is
financed through the Federal Budget, aims to promote the use of renewable energy and energy
efficiency. It supports projects for the diversification of primary energy usergnca&vings in
industrial and domestic activiteeswell as somesearch projects.

NOTABLE ENERGY DEVELO PMENTS

OIL SECTOR

Gi ven t he compl exi ty, uncertainty and gradu

competitiveness, the Mexican President, ad stabve, presented an energy reform initiative in
2013 to increase the competitiveness of the energy sector to the benefit of the Mexican

popul ati on. This initiative may be the | arge:
petroleum industry in 183 Cogni sant of the high risks emt

129



APECENERGY OVERVIEW 2013 MEXICcO

substantial deepwater oil and shale gas resources, the proposal considers the possibility of
all owing private participants to compl ement Pe
In this regard, BMEX i s poised to remain as Mexi co0s e
complementing its capacities and skills with private operators. The proposal is coupled to a great
extent with a fiscal reform that aims to provide a better tax treatmEMEXPin the fashion

of a normal oil and gas compdbyring 2014 the Mexican Congressmalkethe adjustments

to the legal framework needed to implement the energy reform.

During 2012, after a previous bid process, the first contracts allowingariicipation in
mature basins were granted in an attempt to sudpiEX0 s ef fort to better e
resources in Mexico. In addition, on 20 February Bekio and the United States signed an
agreement on crebsrder oil reservoirs that givemre certainty to the players producing
hydrocarbons in the Gulf of Mexico and indirectly mRERIEX to accelerate its development
of deep waters to benefit from those resouREBER 2012). Another relevant achievement
wasthe allocation of MXN 3 lion (aroundJSD 229 millionat the official exchange rate of
13.1 MXN per USD) through tHeENERSCONACYT Hydrocarbons Trust Fundith the
objective of studying armdls sessing Mexicods shale gas potent
promising. This pregt includes the conceptual design and developfrteatrequired drilling,
andanticipatesninimsing environmental impact while increasing produSBENER 2012Db).

PEMEX6s downstream strategic projects aim to
refined oil products and to reduce the corresponding trade deficit, as imports, particularly of
gasoline, are significant. Although the announcement in 2008 of a new refinery in Tula, Hidalgo
represented a milestomewi ng t o Mexi co06s ticeefinihg dapacity andl di t i o n e
given thatts last refinery was built in 19%8rk has advanced very little.

Liquefied natural gas

Improving the security dien at ur al gas supply to meet the eco
priority on the energy agenda foamy yearsone which has led to the installation of LNG

storage and regasification facilities bottihe Gulf of Mexico and on the Pacific Ocean coasts,

to complement domestic production and expand supply sources at competitiBg {hrécesd

of 2012Mexico had three LNG regasification facilities in its territory.

In September 2006 Altamira LNG Terminal, located in northern Mexisthe Gulf of
Me xi co, began operation. The plantds maxi mum
metres ped ay ( Mc md) , and its main activity 1is sup
Tuxpan V and Tamazunchale | combicytde power plants. On the opposite side of the
economy, locatedn the Pacific Ocean coastline of Baja California, close to the US, the
Ensenada LNG Terminal (Energia Costa Azul), began operation in July 2008 and has a
maximum regasification capacity of BE&id SENER 2012]).

Mexi co0s third LNG terminal i n Manzanill o,
regasification capacity of 1M@md began operations in March 2012. The terminal will mainly
service CFE power pl ant s .Mcadrd&idgsthe dirstmgeanaf  wi | | k
operation, rising to 14Mcmdby 20180nce the three terminals are
LNG storage cazity will amount to 0.92 million cubic mets&NER 2013).

POWER SECTOR

Several major projects were underway in the power sector in 2012. This includes eight new power
plants, which will addZB1 megawatts to the SEN and waderconstruction, witlassociated
investments of USD 231 mil |l i on. These plants are expec
growing power demasidnd offset the capacity lost through plant retirement. Some of the new

plants exploit renewable energy, incluttieg¢ta Yesca hydro per plant (750 MW capacity);

the Los Humeros Il geothermal power plant (50 MW); and the Agua Prieta Il combined cycle

power plant (14 MW solar generated capacity out of itg@8tsiW capacity Most of the

fossil fuelbased plants employ improved comdbioycle technologies to attain a more efficient

generation at a lower environmental cost.
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In 2011, Mexico exported more than USD 1 billion in ndssad goods, such as steel,
nuclear quality graphite, steam generators,-chipg) condensers, alumimi alloys, drilling
equipment of advanced specificatiomsNOvember 2012, Mexico was officially admitted as the
47 member of the Nuclear Suppliers Group, a multilateral effort that is in charge of regulating
the export control systeior nucleabasedyoods and technologies.

ENERGY EFFICIENCY

Mexico was able to save 28Wh in 2011an increase of 15% from the previous gearto
energy efficiency prograres deployed in four major areas: nosatan, facilities (industrial,
residential and commexlyj daylight saving and househ@&NER 2012).

RENEWABLE ENERGY

Due to its geophysical conditions, Mexi cods
promising. Since the 2008 Energy Reform, Mexico has developed new instruments for the
promdion and introduction of renewable energiegh havéiad considerable succé3se of

thesei s t he Nat i on agdalfoEtheedivaysfficatibn of energygrgsoéusces, which

aims for clean technolpgitilisation (renewable, hydro and nucleann@ogies) as a key
element in attaining energy security and enviraarsestiinability. To this end, the economy

has promoted renewable technologies for power generation, profitable cogeneration potential
and bieenergy markets.

Wind Energy

By the enaf 2012 the wind energsapacityf CFE and IPP generatiamounted t&98MW,
which represented a growthéo®times fromthe end 0f2011, as a result of the beginning of
operations of the wind power plants of Oaxaca I, lll anlSBNER,2012). Accoding to

p C

ENER, if Il oad factors higher than 20% are assun

large as 50 gigawatts. The best areas to exploit this resource have been identified in southern
coastal Oaxaca (where current projects are sited) atl@aBaynia coast, the Tamaulipas coast,
and in thestates of Quintana Roo, Hidalgo and Tlax&&#&IER2010b).

As with wind energyhe outlook forsolar power generatiam Mexicois quitepromising.
The estimated potential isarerage of 5 to IBVh per square metre per d®ENER 2010b).
This means that the energy generated by a solar pasquafelmetre with 50% efficiency is

equivalent to the energy containedénulb i ¢ metr e of natur al gas or

solar potential has eexploited very little to date. In 200Mexico initiated a programe
promoting the use of solar water heaters in the residentiahdagtn/, commercial and
industrial sectorsn(SpanishPrograma para la Promocion de Calentadores Solares ,ae Agua
Procalsol)the goal of whiclwas to install 1/illion square metres of solar water heaters by
2012 SENER2007b).Throughthe first half of 2012, the total installed area of solar water
heaters was 1.3 millisguare metres, about 72% of the target.

In addition, after the approval of a grant fromGhabal Environmental Facilifgr the
construction of a new hybrid povpgant (combined cycle plus therswodar) in 2006, thgua
Prieta lIplant project is now #te construction stage. The pldatdedin the state of Sonora,
with 394 MW of thermal capacjtyill have 14 MW (peak) of thenswmlar capacity, ans
expected to begin operations during the first half of d@Xgidition two permits for solar
photovoltaic projects dedicated to-seffily were also granted for a joint capacity of 33.6 MW
(SENER 2012).

Mexico was a pioneerits utilising geothermal energith its first geothermal well being
drilled in the 19508y the end of 2012)e x i c 0 8 s pgwercapdciewasdall.6MW.
Four geothermal fields are under commercial exploitation: Cerro Prieto, Los Azufres, Los
Humeros and Tres Virgenes. The Cerro Prieto geothermal field, located in the northern state of
Baja California, is one of tlaegestn the world. It has a total ingtd capacity @70MW, and
produces about orthird of the electric power supplied to the Baja California state grid, which is
not integrated to the SINh 2012, total geothermal generation wg817GWh, a decreasd
11%from 201L.

131



APECENERGY OVERVIEW 2013 MEXICcO

In recent years, & has been reviewing the expansion
generation. In mid011, the Los Humeros Il power plant, with an expected net capacity of 50
MW, wasunderconstruction, while the Cerro Prieto V project, which was estimated to add 107
MW of capacity, was cancelled and its commercial operation deferred (SENER, 2011a).

Biofuels

As ofDecember 2012, the Mexican Energy Ministry had awarded 28 permits, two for production
and storag@nefor transportation and 25 for commersidgilon of biofuelslt also had received

nine permit exemption naotifications for biofuel production plants, eachoajthcity equal to

or less than 500 litres per day and storage of up to 1000 liters (SENER ARB&Agh

Mexi cods current Iscalednd tarbeted tp meeflaca tossungtioe, tharena | |
are ambitious plans for more significant projects. Two types of biofuels are currently produced in
Mexicq biodiesel and bioethanol.

Furthermore, in order to increase itimrporatiorof bioethanol prodred from sugarcane
into gasoline sold across #oenomyin August 201 SENERissued bioethanol guidelimgth
which PEMEX must comply when purchasing this feedstock to blend with its gasoline
production.

INTERNATIONAL COOPER ATION

Mexico haplayeda sigificant rolein international energy cooperatibnaccordance witis

foreign policyprinciples Mexio has promoted comprehensive and sustainable development

through multiplebilateraltechnicaimechanismsuch aseminars and training internships fo

energy officials of Costa Rica, RerdGuatemalaAs a recipient of international cooperation

in research and technological development, the Mexican energy sector has promoted cooperation

with various strategic partners in energy efficiency andhbienemergy, such as Germany, the

United Kingdom, Denmark, Norway, France, and the United States, amondvi@hers.c 0 0 s
membershipin energyrelated international orgsmit i on s includes APEC©OGS E |
Group, the Latin American Energy OrganisatidtA@@E), the World Energy Council (WEC),

the North American Energy Working Group (NAEWG), and the International Energy Forum.

At a multilateral levelMexico throughSENER led the organization of regional
consultationsn energyvith nonrgovernmentadnd aademic organizatioirs 20130 integrate
the Pos2015 Development Agendaf the United Nations particularly in regards the
inclusion ofuniversalnd sustainabknergy accesas well athe promotionof international
cooperation betwe@ountrieso achievéhese goals

During 2012and 2013Mexico fostered bilateral energy cooperation with the United States,
CanadaDenmark, Norway, Germampland, United Kingdom, Djibouti, Russia, Saudi Arabia,
Japan, Chinasorea,India, Indonesia, New ZealanB| Salvador, Guatemala, Cuba, Jamaica,
Colombia, Uruguay and Bolidia.addition, dring the same perigdlexico participateith the
activities ofmultilateral bodies such as North Amarieaergy Working Group, the Clean
Energy Ministerial, the EnerggdaClimate Partnership of the Americas, the International
Energy Forumthe International Energy Agency, the International Renewable Energy Agency
and the Orgasation for Economic Cooperation and Developgranbng many others.

Mexico has strengthenpdtnershipswith variouseconomiesand institutionsby signing
strategi@greements amdemorandaf understanding, whielne valuable todisr the exchange
of experience, informati@md trainingn energynattersin the oil sector in particul&EMEX
sgned several cooperation and technical agreements with international oil companies and
institutionsin 2012in areagncompassinigchnological research and human resouatesg
to strengthen its technical capacity and expertise.
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NEW ZEALAND

INTRODUCTION

New Zealand is an island economy in the South Pacific, consisting of the Nort8dstand
Islandand numerous outer istln Whildts land area ibetweerthat of Japarandthe United
Kingdom its lowpopulation of about 4million is comparable to a medigired Asian city.
Due to its remote locatioNew Zealandhasno electricity or pipeline connections to other
economés.New Zealand is a mature econositph aper capitaGDP of about US23500
(USD 2000 at PPRIthough this is below the average of the OECD member economies.

New Zealand is sefifficient in all energy forms apart from oil and has modest energy
resouces, including reserves/84 million barrelsof oil, 292 billion cubic metresf natural gas
and 57million tonnesof coal. In 202, hydro, geothermal, wind and bioenergy resources met
around 3% of electricity demand BVE, 2013, BP, 2013

Tablel Key data and economic prof®11

Key data Energy reserves

Area (sq. km)® 268 680 | Oil (million barrels)® 79.1

Population (million) 4.4 | Gas (billion cubic metres)® 29.2

GDP (USD (2000) billion at PPP) 103.94 | Coal (million tonnes)d 571

GDP (USD (2000) per capita at PPP) 23595 | Uranium (million tonnes of i
uranium metal)

a. Statistics New Zealand (2012), Summary.

b.MED (2013)s hown as ©ORemaining Reserve P90 as at 1 January 20
c. MED (2013)s hown mas n®oRg Reserve P90 as at 1 January 201360.
d.Proven reserves at the end of 2012 from BE3)20

Other data: EDMC (2013).

—

ENERGY SUPPLY AND DE MAND

PRIMARY ENERGY SUPPLY

In 201, New Zeal and0s t ot al977gkilotormasrof oil equitemntgy s uppl
(ktoe). A number of energy sources contbitehis total, including o0iB@%6), geothermal

(28%), gas1(%), hydro 11%), and coaBfb), with wind, biomass, biogas, waste heat and solar

providing the remainde6%). Due to an assumed conversioncieffcy of only6% in

geothermal electricity generation, the geothermal shiaedioél energy supplyasonly 2%,

much smaller than its primary energy supply sha8&of 2 Ne w  Zresgy sseufficiescy

(indigenous production/primary energy $gpm 201 was 9%, down from93% in 2QL0 as

growth intotal primary energy supply outpaced growthdigenous productiorsince 2000,

growth in New Zealandds primary energy supply
rate of 10% (EDMC, 2013).
Coal , predominantly l'ignite, i s New Zeal anc

However, almost all coal productiowamprisedf subbituminous and bituminous coals. In
201, coal productiordecreasethy 8% on an energgquivalent basis comphreith 200
(EDMC, 203).

Oil is sourced from 19 fields in the Taranaki region (MBIE, 2@13, phe production of
crude oil, natural gas liquids and condensate wasl@#won an energgquivalent basis in
2011 compared with 2@, but up 20% comparedo 2005 (EDMC, 2@). Oil productionwas
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underpinned by growth in production from the newest offshore fields, Polkalpgand
Maarj and from onshore fields such as Cheal and Sidewirgl&r 2013, p. 33. Despite this
growth, domestic oil productionetnonly36% of demand in 2Q1(MED, 2013, FigureD.7).
Therefore, New Zealand imports a large volume of crude oil and petroleum products.

Natural gas is sourced from 18 fields (MBIE 2013, p. 46). In 2011, natural gas production
decreased by 10% compareth \2010 (EDMC 2013). Gas is used directly byussrd in
electricity generation, and in methanol and urea production. All the gas used in New Zealand is
domestically produced as there are no facilities for impioptiefied natural gdsNG). New
ZealaW 6 s | ar gest gas field discovery was the of
production from the Maui field has diminished significantly in recent yearsnaadnip
depletion Newly commissioned gas fields have boosted reserves to meaet gagedemand
in the short to medium ter m. However, there ar
be inadequate unless some opthepective fields are develoffd&D, 2009a).

In 2011, New Zealand generaté@ 507GWh of electricity, abo@®%6 more than in 20®
(EDMC 2013. New Zealand has plentiful hydro and renewable energy resources. Reflecting this,
about B% of electricity generation was from hydro and renewable sources. Hydro is the major
source of electricity generation, accounting8idr & the total generation. Hydro production
fluctuates from year to year depending on rainfall; 284 a fairly normal hydro year.
Geothermal generation accounted for anotherdf3fe total generatio(MBIE, 2013, Table
6). More than twohirdsof New2 al andds hydro electricity is ge
all geothermal electricity is generated in the North Island. Most of the remaining electricity is
generated in the North Island using a combination of natural gas, coal, wind and wood waste,
although a small share of wind generation is located in the south BI&n2(XI).

Table2 Energy supply and consumption]1 20

Primary energy supply (ktoe) Final energy consumption (ktoe) [Power generation (GWh)
Indigenous production 17 732 |Industry sector 3932 |Total 46 507
Net imports and other 3183 [Transport sector 4578 Thermal 10 681
Total PES 19 774 |Other sectors 4150 Hydro 2509
Coal 1499 (Total FEC 12 659 Nuclear i
oil 5955 Coal 559 Other 10 747
Gas 3411 Oil 5804
Other 8909 Gas 1704
Electricity and other 4 595

Source: EDMC (2GL
FINAL ENERGY CONSUMPTION

In 201, New Zeal andds f i na659%maaidopwertbam m@mpt i on w.
The transport sector consumed 36%heffinal energywhile the industry sector consumed

31%, and other sector8%. Final energy consumption was dominated by oil, accounting for 5

804 ktoe (46%), followed by electricity and other (mainly dteta§95ktoe (36%), gaat 1

704ktoe (13%) and coal 556 ktoe (5%) (EDMC, 203).

Domestic passenger and freight trarisippNew Zealand is dominated by private road
vehicles. Consequently, transport is the main consumer of petroleum products, accounting for
79%% of domestic oil consumption2011, 1% higher tham 2010 Consumption of oil products
in the other séors was shared betweesidential, commercial and agricult@84),(industy
(6%) and notenergy or othg6%) (EDMC, 2013).
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POLICY OVERVIEW

ENERGY POLICY FRAMEW ORK

A new Ministry of Business Innovatiand Employment (MBIE) was created in July 2012

through the merger of four governmaninistries. These were the recently established Ministry

of Science and Innovation, the Ministry of Economic Development (formerly responsible for

energy policy), the partment of Labour and the Department of Building and Housing. The

merger was part of a broader effort to sfgngbbvernment departments, enhance performance

and reduce government spending. The MBI E is nc
energy plicies and strategies with assistance from a number of other,agefitieports to

the Minister of Energy and Resources

New Zeal andbs oil and gas exploration and pr
and open to competition. New Zealgederally welcomes investment in oil and gas exploration
by foreign firms. Electricity generation and marketing is also largely open to competition, but
three of the five major generators are-stateed firms, as is Transpower, the transmission grid
opeamtor. The New Zealand Electricity Authority oversees the conduct of the electricity market,
but does not regulate electricity prices. The coal mining industry in New Zealand is dominated by
Solid Energy, a stat&ned firm, although there are private aperas well.

In August 2011, the government releasetli¢heZealand Energy Strate§22@dveloping
Our Energy Pote(iti@ Energy Strategy) (MBIE 2018akplace the 2007 N&ealand Energy
Strategy. The new strategy focuses on four prioritiestse resource development;
environmental responsibility; efficient use of energy; and secure and affordable energy. The
Energy Strategmcludeshe New ZealandEnergyEfficiencyand ConservatiorStrategy201 5
2016 (NZEECS)whichreplacsthe 200%ersion

ENERGY MARKETS

New Zeal andds energy sector has198s eoincidng bj ect t
with the introduction of broader economic reforms. The broader reforms aimed to improve
economic growth through efficient resource useerddby clear price signals and, where

possible, competitive markékfe greatest change occurred in the electricity and gasimarkets

there the vertically integrated sectors were dismantled to separate the natural monopoly and
competitive elements; the famgovernmemwned and operated electricity and gas
monopolies were either corporatised or privatised; and the electricity market was deregulated.

Responding to concerns about rising electricity prices, especially for residential customers,
and governancarrangements in the electricity sector, the Minister of Energy and Resources
initiated a Ministerial Review of Electricity Market Performance in April 2009. The review was
led bythe independent Electricity Technical Advisory Group (ETAG)iséussion meer was
released in August 2009 (MER009b). The discussion paper made a number of
recommendations that were included in the Electricity Industry Act 2010.

A key governance change in the Electricity Industry Act 2010 was the replacement of the
Electriciy Commission witkhe Electricity Authoritywhichhas more independence from the
government. This change was effective frddovember 2010 (EA 2012). Some of the
responsibilities of the Electricity Commissiatoverlappedvith those of other agencieave
been transferred to those agencies, including the promotion of energy efficiency, the approval of
grid upgrades and the management of supply emergencies.

The Electricity Industry Act 2010 has several provisions to promote competition. These
include povisions for a swap of assets between the threewtatd generating companies to
better align the generating and marketing assets of each firm, a fund to encourage customers to
switch electricity providers and better electricity market hedging arangéhe Act also has
provisions to improve the security of supply. These include rule changes to ensure electricity
retailers do not profit from supply emergencies, and the requirement thaivensthteserve
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