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EXECUTI VE SUMMARY

The objectives othis study are to(a) pesent an overview of energy pgliand energy
related issue#n selected economieand (b) provide a framework of supplside fuel and
energymix strategyfor the electricity, towngas and transposectos to meetHong Kong
Governmerd s p r aewdis @udlity Objectives AQQOs9 for adoptionin 2014 and 590
60% carbon intensitgeductionby 2020as compared witR005

Overview of Energy Polcy

To understand howHong Kong fares in itsener gy a-nél &thed ggnviron
objectives/ policies rel at iavber i ¢ o 10 ¢t\iteae W wo fr
obj e qtoil viecs eevsen econnoandideist i on wagi clangi Kedngut
comparison. SThgaeorec¢cl|l Kdeea, ,Uai wed, Khdpgdom
Mai nl and Chi na

Il n Asia, Singapore is at the forefront of st
competiveness,ndnemnwygiyr cremabriti@iheysasbsa kas hi ma Di
nucl ear disaster i n Maecddau2i0ld hmhacl| éd @ar cpdo dr
rexamine it,s wmaeormy tmhe« way for a greater ai

for electricity Tghedhiegtartaloinani nGolvepanmme nt pas
duteaxcathhoni ng Themurni tJaud yKi2rogldkems Gov er

intro

pl ans imakhé aaesabtntaarmtoinaldi oxAdepamti' $éfiveintss !
Yed®l §2021A15) ,haGhiensat abl i shhed htgh & ag dalns i ;mft eqs
2015, compared with 2010 | evels, and cutting
It i's obsmesacean doaesi der economic growt h, en
ener gy sfewnudada meyn taasl camnadl ss ucsét naa r ngaydellpealh to ke ey h
relative iIimportancenofapdrdidid femenheigonal Bi ¢
economi c, soci al and political circumstance

resceNever tthlee egsowing complexity and strate
demands -dae phasrupmeant by 0t AppHoagh Kbomwmg cGome e uimpmevi

detail ed objectives,6t osttraactkelge etsh ea nab aalcitt yogne s
safety, reliability, affordability, air qual
achieve soci al har mony, andebpongsKbhgog!l obmin

Supply Side Fuel &FEamewygr Mi x Strategy
El ectrdtcarty Se

Hong Kdregasrieity i s supmltiesgd abgdt powerr tioc
Hongkong El ectr i(cHEC)@QphmRo L Hminge K¢ €4 FAlSi mi t e d
in 2011, CLP has a tot alanidnesttmd X ierdu nt acdbearna 1t d,
6, 702MW ( 32% rwehsiél Eedea smaar gtiont)a | | Bs7 abavid cap
the maxi mum 2a,emugBdDMWweasser ve mar gi n) .

In 2 0hlel ,muedbr CLP consists of 49.5% coal , 20.
for HEC is 67 % Whiamnessomodps 8n3SNCx arnsl RSRvere firstly
imposed in the renewed licences of power planfZ005 further tighteing of emissioncaps
was implemented for 2010and will continue to be imposed 015 and 2017 byhe
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Technical Memorandum under the Air Pollution Control Ordinance. Howeeestatutory
control of CQ emissiorhas been puh place.

To meetthe proposechew AQOs in 2014 the electricity sectois requiredto raise the use of

natural gas in the fuel mifor local electricity generation to 5Q%vhich translates t@about

40%of overall fuel mixBa s ed heemi ssi ons per,H&ECmahoel dnb20a
compl y tvhiet s 2®t1 bt emy ssi on caps without the ne
i mtfauel, uixP hdesubloe amopaumtaliorfgaz0l la % uan 4

mai ntain 30% nucl earr pewee &madé stgadMd@d h n ma X

increase in electricity consumption

The HongSARGamwwer astdntmat e ActGoomnsuAgeandan Doc
proposed to poweead56%nual e¢dre fuel mé X%t o me
reduction in car bgpnl33n e nnsictayr b(orne poredasaet nityign) t
2005. However, after the&ovFekmsah@antmaNovemnkear
2011 that the safety aspect of nuclear powe

consi der at iooftuntiessr e i fvieenlhmeimn iximo®d veh Hong Kong
demand | albédss hehami ly peak throughout the
power i nwduwled maegsures ismcrheiassea piarce Ky stifng
pumpr &g est wn idte & hseywsittehmeagmst r ai nt .

The&€onsul t at i opnr oDpoocsuende nitnécsr ease of natur al ga:
means that bowihl ICtLdiPe @ethtde HElCew gas supply con
of additiewanatamrddlorgas at ssubvhtiamt iwdalllly imieg

toignsficant increase in electricity tariff.
oneWMF (3,000t /d) together can only provi d:
geneonat the feasibilitqd%ofeaewnpREmMghiwidy pi o
is open to question.

Further mor e, the proposed substanti al reducH!
10% will greatly diminitsthr&eeivimeed6f 608t M& e
uni tpo,y toaf orwhi ch had been retrofitted with ad
substanwWiah ©80%tof natur al gas and nucl ear p

i .teh.e Mat mil anpdrudpdac@bmceon ismppeguoisoirbfel ectr i c
generation

Against this balckgkéothmaele &lht er fsa tujid@eal uscct @ noanr, |
using assumptions of i ncremises i ofne lddastdrtarrasic ti
productionpeostntadetbat nuclhe®Br @owers uanmairli
foll ows.
Scenhrio 40% gas, 50% nucl ebhect 760€CIO
(Governmenireduon 57. 3%, 1d@odMWbti on cc
Scenario 2 40%sga33% nuclear ., el 28%r ¢ €D
reduction 28. 41948/ kMhducti on
Scenario 3 50% gas, 25% nucl edrect23 ®0Od
reduction 23. 7%A/kwhducti on
Scenario 4 45% gas, 25 % onaulc,| exd% ,cRE,8 B QI
reduction 19. 6BA/KkKWwhducti on
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Each of t hsec eanbaorwdoistcdnumr equi res additional ga:
energy aimng to meet 20¥MQGCs vahialare Mtods epni G50

reduttiacogéitas its own prlosvalndofcoami $ i drermed L
electricity production cost s, security of f
i mperative that t he wGavheer nhMeantbhr asrnhdo e rda vifi i sri no ni
of integbhadredlarcy oissfrastructure for supply o

energy to Hong Kong beyontl ed028. eaThiys akagpo:
t he need for compr ehengdievel emldatntné emegi gfaonrda n d c

constr udree owmi rodd i nfrastructure and faciliti
As rdguhridch of the four scenari os, or any o
generation should be chosen, p uibtlyi cc oennsgeangseuns

required to achieve a balance between green
be paid by consumer s.

Of coguorvseer,nments and auwti lail tsimend ewaersligdywi edfef i c i
t he devel opmemteragfy raemme vga keleenT heBroesreg yn meelntt e rsrhaot
al so revibseinteftihe odosftul | tiwptoevrea o ngre cdtsi ofnoro ff
transsod eeaos reduce the overall reserve margin
devel opmematt ofgri d and smart metering syster
Scheme of Control Agreements.

Towl@as Sector

The Hong Kong and China Gasn€ompanhelLsmppkde
domestic, commercial ang Kaoudtghset rsioflle spursotvoi ndeer
gas i n Homagr iKmghgt he marketswpplhi adP G wanip@as e
Hong Kong householrdesi ad ndangdo men daifsotmmre ad a sc uisgd
produced at t wo pr odpurcotd uocnt i pbl2raindt dst® @weiotfhd aay . t ¢
Al t hoaupghht ha wi th | owmassweldp mwsr foeendt esnttock for
g aisn t he ermturhl igas accodraey for,about 57% of productionifuel 2vailé O

landfill gasaccounted for ahd 2.3% and naphthrmadeup the balanceln the same yearhte

energy consumed for gaslOy 8 &%k iohgdHan gt nteaytyi n g
consumptainadn t he emi NOXON RSRS8O €Os t han 1%

Kongb6s emimsati onisr.prilging that no i mprovement
gas sector to achieve the proposed new AQO
reduction target in 2020.

|t i's noted that while total rhenpi | caacl el nye nft e aosfi

det ai | ed exdnamicynetedrk andhagpliance modificatreplacementvorks and

costs fuel price, etc) and social (disruption and disturbance) costs versus environmental
benefits of feedstock conversion to 100% natural gasldibe carried out.

Transport Sector

The ansspeogttdarncl udi ng road \vaeltiotmédss loaf rGdi Gleo ¢ a |
emi ssinontson@gnidseng he mamonssoupbpadsiofie air poll
suchSQEaNOxa nRS P, wiitghh etshe chomi ng from goods ve
Thuesarly reti deswali wléeasalggegndd epl acement of Eu
di esel goods vehicles with modfeflisziineenegtuianl g t|I



i mpr oveenessitne HongMoK ®mog er , wi der use of hybr
(EM)o replace conventional i nternal combust
poll utant emissions significantly, especial/l

Thi s St gdwntail sabisvuad tgher emi ssi on reducti on

transport, i n terms of emi s s iBars erdefbine dtihoeg s p c
one can make a priority |ist of green tran
gualTihtey.overan | r edni cstsiion f or the transport

comprehensive strategies including cleaner v
reference to | ocal and overseas green transp
meashaes ieen i fi ed and more details are pr oy

Way For ward

The adopéwoAQOS$ ainmdhsBeltltdi ng of 2015 and 2020
targets dHoomgl Kolpaglopai 8 qAsal aty. geal isthyoup al ibc
premi sed on protaecttiiosn odpféd opaudb | & bca ghrenametnht, s h o
commit to adopting WHO®6s eAr by Qme & p tc pwn@uhuge | i
concrete and workabl e measur es.

A framewor Kk for addresucii mad ¢ loi nmeau set drhiesalbd e i
Mai nl and Government has set a voluntary targ
50% in 2020, using 2005 as basengeaf. tht m®
devel opediecChomespoodsabl e international ci f
target, more aggressive than the currently |
i n sufpptome mati onawvi deoleifdyorand nwdralck |l i ng cl i

Hong Kong 9 eciaemt yo pweint h nd iev ets tascncgeepsbtaebd e | ev el
guali¢ygrrmmssi ont aegeclbelaodhhanges -siindes ufpwpdly a
energpnmoxt, | i kel gaalaenac tirni tci a1ys paamrdi fdftasg tes ng f

al lwhaofwdhul d 1 netvd tetl gginmitineves iai®i debata. compl ¢

and rai sgause s hfamm st Rhbee i wegl o f futurlKMongge nkaormad i o
Gover rsrherutl d eancgtaigvee lyubt a&ebotddérys sitmgehe f e i
formul atiomandreeéesout cl eafrorobllerd i K@esg atna |
transition tloovwecpgr 8balrye | cciatny,.



1.1l NTRODUCTI ON

1.1 Background

Given that all |l i fe @oneamehgdepends si beyome
is a commodity of nati onal i mportance. Ther
energy each day to make their | ivEsergyeyhes,
vital for t hensefoffecaurnves opieetay i and a dri vi

devel opment and Everowitloadvaccespnrefiidgepcy, rising populations
and expanding economies will produce a net increase in global energy demand. By 2040,
there will be nearly 9ibion people on the planet, up from about 7 billion today, gludbal
demand for all forms of energy projected to rise about 30% from 2010 to 2840

Eneriggy part of our |l iTves more than ever bef
consunpft i emer gy have an adverse |impact on t
scientific evidenceCQrheate atslreed Hugaen a&em@pu mtsi @ f
fossil fuels to produce energy since the I
cheaengvhi ch not only damagewvi owmn mie mtyrsa setthr, @ chtaiut
threatens the survival of humans. The combu:
poll utants,, MNGQxt,abRSP,SO/VOC, co, et @, rsgruiad u g Iy
Never before have such chall enges become so
he top agenda of every country and region.
e produced to sustain ecoenfofne cct esginoonwtahhreemu t
he praddctbasumption of energy can be minin
Hong Kong is a metropolitan city and servimgented economy with a GDP (nominaf)
US$243,302 millioff and US$3259% per capitarankng 25" in 2011. With the scarcity

of flat land within a territory of 1,104 h§75% country side) accommodating a high and ever
increasing population7(108,100i n J u n'é’seguéed &nprgy resource is essential to

create a quality habitable environment inside the -higgdhn commercial and residential

buildings whereno st economi ¢ and duwcctBeadHomgt Koeng i bas a
indi genous e menrdg yh arse stoaur c enp or t al |l pri mary
requirements.

Hong Kong prides Cittsel &ndsamsiadber Wari dnal 1
been ranked by the Heritage Foundation as t
yedP’s This is attributed to having good gover
|l aw, freetdgmandqopkenness underpinned by cont
of paramount i mportance that Hong Kong sho
effecti ve peunter gdsappastlits confinued economic growth.

The growingndomplraxiegycai mportanceswpr aner

depar tOomeamptpaloach to come up with detailed ob
me et t hehuwmamdsi wift i es, the aspirations of t
commi t mentsgssialsl e glecspal Cihurzesawuoxul|l Thesetudyp ar

range of eneriglygniesgwe s o nisrealvied i oni oandofef f
competitive energfeneag¥ke@Giupali weismsg t ye,newabl
i nvreesnittn regnye r esearch andpdewpgeliopgmemta,t i @amd | s tc
The outcome of a comprehensivenergy policy ardo enhance energy security, promote
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enduring economic growth and tackle environmental challenggsarticularair pollution
andarthropogenic climate change.

1. 20bj ect t WSetsu doyf
Against this background, the objectivegtod Studyare to:

1 present an overview of energy policies and eneelgted issues, shcas carbon
emissions and air pollutipand

1 provide a framework fosupply-side energy mix strategy as part of Hong Kong
Energy Policy to meet the Hong Kong
implementation in 2014 and (ii) proposed-&0% carbon intensity reduction in
2020 using 2005 as base year.

1. 3Str uctRuerpeorotf

Foll owi ng 14lhet rS®edcutcitanon, this Report i s pres:
T Secti-Ovelview of Energy PoliThge
selected in this Section include Hong
Aust.,t hleit &di Kiaongdd oMai nl. Bnfio Cmanaon on
climate change policy/initiatives, e
air gual i gyeshandamédport pl an, l egi
paper s, etcor bpraogposaedopbgedt he sel ect

presented.

o€ c BSred mic

T Sectiio@Qpex ati ons of Sectors Responsi bl e

Emi ssi Gitshmpawer stations, vehicles and
| ocal air polmug siomn tkhordg ckambe,n tehi s
regul atory framewor k, i nfcroamgitrmoul & & to@ rey,

perf oretan.ceqf the power sTehcet osrc oapned otfr atnrs
secitmoanfined to FrbcahddtEedasteitmg swiot hi n
wat.&dAv s at isohni papnidng (ferr-gesngtugabehbpt ed
covered in the transport sector because

international omemit 3 £so meagwdh la $l caccrks

data/information Fiom tcloempp @h leirod s dt congnir rg.cas

for cookti mags anna@uhea of emi ssions i s

T Sectiliolr adme woS kp-pddye Energy fMorx Gadntartceelgy
Emi ssi of®dcssi on recaps the initiatives

Kong Government for adoption in the

i mpl ementation in 2014 and the proposed
60% in 2020 wusi ngl nPpOaOcSt sa so f b atshee vyaefaorr.e s a
proposals on the operations of el ectric
and transport sector togft &etroaweahpi esvueg gt
Government 6s obj ect i v.elske asnudg gteasrtrgeedtosr ka roef
straitegyntendwed nt ai n a balance bet ween
economic competiveness, enedggnesieconmenmnt

sustainability.

11



20VERVI EWVENERG@EYOLI EGF SELECTED ECONOMI ES

Mo s t countries consider economic growt h, en
fundament al goal s odffoweveaoynd oamdmrgyspadlifdye.r
of the relative impofrhanbe a@fserhietfiyiefittengagn s
di f feyiefdfter ent countriues gueepgenmdiraghoratl heirc
pol ictiirccauumst ances and their respective endow

Thiesectd mnhdnmydisve nasn ght i nammdc edrgeyl anteerdgyenvi r on
policy of HongoKemnygyi eamamdat tbir éb gtpphlrmeedegh bor i ng
devel oped eco®iomg &fsar ema medlayh rweeest er n i ndustr
econgminadnepAnst r al Uai taemdlo f{ihegd Mai nl and Chin

2.1 Hong Kong SAR
2.1.1 Energy consumption

Hong Kong has no indagdnosmp detparignariye sfawerl cse
energy reldqangekengsi mported 10,324,200 tonne
natur ad89,90a0s0, k3i | ol i tres of LPSol 51, 880 &) b
Kil oilnt2&s1

Tablsshowe tstati steinddsre®duiermemeaiydé sd rikonn 005 t «
201Tlthe final ener gy constemmputeiToemaern gy 20dis wast i
per d¢apgirteased dBYWIT@®nN&8r ébas the depergusedt bygsili
to 165TJ/ HK®Weirl lai prerGDRI 6 year s.

Enefdy'|Popul dk Energy GDP¥ (] Energy |
Yeal Consump (x1,0(¢ Consump (TJ pe

(Ter aj o MIJper C{(HK$mMi |[HKS$L1bill]|
200 281, 17 6, 813 41 .27 1, 382, 203
200 281, 88 6, 857 41.08 1,475, 191
200 286, 91 6, 926 41.42 1,615, 178
200 285, 43 6, 978 40.91| 1,677, 170
200 283, 54 7,004 40. 48 1, 6227 175
201 297, 48 1,743, 171
201 311, 94 7,108 43.88 1,890, 165

N.B. Figure3d30080GOR firno20diwalilnaerds 6 and HACBMAHENLE priceod

Tabllielong Kong -Beer geqEndemddts (2005

Tab2sehows t he energy consumpt iAssn edtkigsetcr itbhuet i
commer ci al asédgtommr sthaaol of t he totthaeler ® heegy
oriented nature of Hong Kongbés economy.

12



ConsumerfCommer| Trans|Residel ndus Tot g
Sector

Energy 113,2 90,24 55,20 24, 8|283,
Consumpt

(TJ)

% of Tot 40 % 32% 19 % 9 % 10009

Tab2iEnergy ConsumptComs Dinsf nS&@BO®0n)

2. 1R2gul ating Autvh Bridtyy and
2.21..Goernment Bpereameahnhd De

The following government bureauand departments are responsible for the formulation
and/or execution of policies and/or regulatone | ati ng to Hong Kongd
protection, energy supply/demand and sustainablelojgment:

1 Environment Bureau (EnB)The Bureau, headed by the Secretary for the
Environment, is responsible for all policy matters on environmental protection,
energy supply, energy efficiency and conservation, electricity and gas supply
industries, as @l as sustainable development.

1 Energy and Sustainable Development Brarnidie Branch headed by the Deputy
Secretary for the Environment is responsible to the Secretary for the Environment
for all policy matters relating to energy and sustainable develapme

1 Environmental Protection Department (ERDY heepart ment i s n
responsi bl e for devel oping policies <co
conservation, enforcing environment al
guality, andipnovitdiamgfeno]| | eacteat ment a
wastes.

T Energy Ef fiTche n@fyf iGfef i sceet up under the
Services Depart ment i S to provide t e
Government's effortactyo amdo mdthes e €ON & ffi G-y n
i ssues codes of practice, such as Builc
and is involved in working groups and r

conservation of electricity.

2.2l. QovernmentBodydvi sory

The foll osveihgupolby eshaev eGoavdewinsgmemyt r ol e on po
t o Hong Kongos environment al protection,
devel opment :

T Counci l for S u s t: dhenCauntil eestablishede By ah@hieé n t
Executive is to advise the Government on the priority areas in promoting
sustainable development and the preparation of a sustainable development
strategy for Hong Kong that will integrate economic, social and environmental
perspectives.

1T Advisanygi Coon t he Thryv iCrodkaeemanddr review theo
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state of the environment in Hong Kong, and advises the Government, through the
Secretary for the Environment, on appropriate measures which might be taken to
combat pollution of all kinds,ral to protect and sustain the environment.

1 Energy Advisory Committed he Commi tiséa@atius oaynoommit:t
to advise the Government on energy ©pol.
energy supply and demandenceyneranyd cotnhseerr
matters referred to it by the Gover nmen:

T Environment al CampBhgn CCrommtitteeei s t o
awareness of environmempuhalli ¢ stswesomtndi ket
towards a bet.ter environmen

213 EnerPpy Ocjyec,t iQueass i ty and Action Agenda

|t appdaomg tkloamtg does-shotuctheamee iowmp t @heénsiv
energy policy. What Homfgn&ogy mals?dyi .ql.jae(at )i
ensure that the energy needs of thand ommuni
reasonabl e prices and (ii) to mini ninsde utshee e
and promoteseé hanefdcomrs e nMoeEdedfinalyohé ainesi are gy .

1 To ensure safe, reliable and efficient energy supply at reasonable prices while
minimising theenvironmental impact caused by the production and use of energy
through the established mitoring arrangements fathe operation of the two
power companies and the towas supply company;

1 To enhance electrical and gas safety throtghintroduction and enforcement of
safety standards; to promote competition and transparency in the |doakiket;
and

1 To raise public awareness of and achieve energy efficiency and conservation
through education, promotion, amdplementation of various programmes; and to
promote the use of electric vehicles in Hong Kong

Having ssaoinde tohfatt het imatiowes and measuiyes ad
pursued by the Hong Kong Governmendlyitnnataeddr
change, environment al protection aexado neccnoyl o g\
and s usdteavien aodpinegh | b glho w d

21 . B ydney Decl aration

Hong Kong i s saFac nbkE otolo@oidiple r&act o noonmi e s 2t000 7adopt
Sydney Declaration on EWl'amadteahangei amed Et
towards achi-wivdigigomal A®RELChg dehleomf a reducti o
i ntensity %dfy a&2t03l0e asutsi 2y T2h0i0s5 raesq ub arsees yae awi.
initiatives on energy conservation and ef f
gener at inarno,n nbeuritl aanepolrpdbhgc engagement .

2. 1 EhedSggurity
AccordinMpmboahtacmenét andi ng on ‘¥Foiegrmged Com p2
August, 2t0h0eBr @é Peopl e' s sG@aoweorrnmngse ntt h e( CPHGi) n a

Nucl earHoR awerngmiCtoed.r enew i1 ts supply @gr eaemen
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http://www.ecc.org.hk/english/index.html

further terTnhe fqWwantyietayr sof el ectricityntsuppl

l evel i NnOmprtmei pbeply of natur al gas, et he CIF
oi | Corporation's renewal of i trst aurpptl gr mgaof
yeaFarther mor e, it was agreed in principle t

Hong Kong vi a -BHBaset Shatourda IWeGa su dR izpilaliLNG e  wo u |
terminajloiwndil pmtbtehe Mai nl and foThissupipeg gt @i
t hat Hong Kong has adequate and secured sufr
economy.elsitelveetd t he supmmfvEDbBI| aak uPwdrmg a B nt

vi a "fWeeFt&2st Natural Gas Pipeline will commen

2.3.Gl i mat eStCrhatnggy

Hong Kongds greenhouse gas emission per cap
slightly below the world asrage of 7 tonnes per per§8h To demonstrate to the world that

Hong Kong as a global citizen is committed to combat climate change, the Environment
Bureau in September 2010 requested responses from the public to a Consultation Document
onHong KolimagedGhange Strategy and Action Agenda for the Coming Dé®ade

The consultation document set out a series of possible ssiolglyoptions and demassitie
measures ai mi ng t carbonenteunsitysy 5S0Pb6090@aNnd Eadbongydastity

by 19%33% in 2020 compared with 2005 level,Thi s is in | ine with
commitment to a 4@85% carbon intensity reduction by 2020 compared to 2005 levels

2. 1ABr 4Q0ajl ec¢tyi ves

Given clean air is vital totheal rol ef i nhenap ¢
competiveness of Hong Kong as an internatio
i ssueAd rt hQual ity Qbd ey ifvers Rell ieaw emdanrd syyl tteate
Governmentonprlo/poldseenduar ms2@8hdwhda andeadvabd et of
Qual ity Obj étflogveetsh e(rAQust)h a packameaodr @s r

The Government was of the view that the del
partially meeting tahe WHG@AdS tAQGsmparmd etmea t m

combat air pollution, thereby improving qual
raising | abour productivity. I't appears t he
being adopuedpbgnmostunEries and the United ¢
time for completing the | egislative process

new AQOs wil ROlLdke effect in
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Averaging ijifst:mg PliOL_)O_S@-d WHO Recommendations
Pollutants Tite AQOs AQOs IT-1 IT-2 T3 AQGs
i} (ugm?) | (ng/m?) i - B AN
302 10-mins -—- 500 -—- 500
- 24 hours 350 125 125 50 20
24 hours 180 100 150 100 75 50
PM, . =— = = = 3
Annual 55 50 70 50 30 20
24 hours 75 75 50 37.5 25
PM, 5 Annual 35 35 25 15 10
NO 1 hour 300 200 -—-- 200
2 Annual 30 40 —-- 40
@) 8 hours 240 (1hr) 160 160 100
co 1 hour 300,000 30,000 -—-- 30,000
- 8 hours 10,000 10,000 ---- 10,000
Pb Annual G 1111.3115) 0.5 0.5

Tab3-Hong Kxoinsg&k iERogp 0 s esd nAAQWHO RQual ity Gui del

2.3lBbheEdgyi ciency

As buil dings account for about 90 per cent o
i mproving building energy efficiency <can he
reduce theusket gas Bmeesddsww nsf. Practice for EI
Buil ding Services I nstal lwndemBuf bdi Baus | &ne
EfficiencwhiOc giawaestteeld0 Feb'’badypBO612nto full
on elp teermb2TOhle2 .Go v er n mehnatt efsotri mnmaetwe do uti | di ngs t
of the Oocuhieésmwmlcte wn energy savings of 2.8 bi
operation of the Ordina@@enj ssqg wing a longinltd booont a
t o@s .

ThdMandat ory EnerglineEfg fSchemey ( MEBES) , an el
initiative&netEhfdwglrentclye (Labelliing iof Ppedat
Under the MEELS, energy | abels are required
supply in Hong Kong to inform consumbes of
MEELS <currresnt yt perse of product s, namely ro
appliances, compact fluorescent ‘amps, washi

2. 163 elernansport

Mot or vehicles are the main sour cecoonft rHobnugt ekK
about 18% of | ocal gPreembtoius® @rRSenre Mi &M DM
i mprove air quality but al so nmiddggla@bealar dloinma

chanigSst.eermimmgeh®@aded by the Wanasneti at@PPBewcr Apr
make recommendations on the str te@yl exntd isp
vehi EVd@s Hong Kong as one of the k@y Weabur e
the maturity a@amsleEEM itnego huppb eanfgnt ary i nfrastru
charging net wotrhkdg,¥si twiild odepemnttedduced into
few yRurtsher$Bdr0e,mid |l i on Pil otWalseemchiedn®osmor
Mar ch, &2i0nhtho encber agansport sector to test
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http://www.legislation.gov.hk/blis_ind.nsf/WebView?OpenAgent&vwpg=CurAllEngDoc*569*0*595.1#595.1

transport technologies for better air qualit
21 . 3Regional Cooperation
On 1 September 2011, the governments of Guar

SAR | diamtntcyha -momrnt ddecpudbdnsul tati on &®Regional al
Cooperation Plan on BufP diTnhge aP| @Qualwatsy tloi vf

i mpl ementation of the AOutline of the Pl an
River De2020T)(odv&@®@8 a pioneering initiative whi
cooperation of the three sides in transfor mi
city cluster of green and quality Iliving.

Having considered the s umognetsht ipounbsl irce cceo nvseudl t
th e HKEARI ronment Bur eau, t he GuangRwrnagl Pr

Devel opment Department and the Macao Secret:
announced 20lt28Fe gJ wme | Cooperation Plan on |
Ardahe'®P| a-bpgm cooperation directions are d|
environment &cwoadw beocno ldoegvye | opment, cul ture and
and green translphoer tRaltanoni ssytshe msir st region
Hong Kong, Guangdong and Macao, aiming to
regi onl coenatrob oaat,e cthingpH ogpyoldmud i loomw ci ty cl uster
with a view to enhancing its overal/l compet.i
the sustainable concept of strikingnta @&rad an
the envAmonmenhhe many recommendations ar e
T Hong Kong and Guangdong to ompl ete and
reduction plan for Hong Kong and the PR
Ri ver Delta ReglonamtAPIréer(éatD(D&nMa age
opportunities in reducing emissions frol
1 Al plarée®o®e pr oncoarebolnowdevel opment and ta
coperation in combating climate change.
23 The 2013 Poolicy Addres
Section Vi Environmental Protection and Conservation of the 2013 Pdlidgress©?
delivered by the Chief Executive on 16 Janu
tackling key environmental issues such as air quality andewaahagementMeasures to
i mprove Hong Kmchdgds air quality

1 Reconfirming the2015 and2020 emission reduction targets already set with the
Guangdong Governmefft? at the 13' meeting of the Hong Konuangdong
Joint Working Group on Sustainable Development andrBnmental Protection
held in November 2012.
Broadly achieving the new Air Quality Objectives by 2020.
Enacting legislation to further tighten the emission caps for power glamtse
years beyond 2017.
1 Setting aside HK$10 billionni subsidyto phase ot the 80,000 plus heavy
polluting preEuro and Euro 1 to Ill diesel comne&l vehiclesthat couldreduce
the overall emissions of particulate and nitrogen oxides by 80% and 30%
respectively.

= =
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http://www.epd.gov.hk/epd/tc_chi/resources_pub/publications/files/qla_plan_chi.pdf
http://www.epd.gov.hk/epd/tc_chi/resources_pub/publications/files/qla_plan_chi.pdf

1 Promoting bus route rationalization to reducertbenber of oerlapping or under
utilized services, and retrofitting or replacing catalytic converters on franchised
buses, taxis and mini buses to cut emissions.

1 Considering bringing in new legislation to enforce the requirement for ocean
going vessels at berth to sehtto lowsulphur dieske

1 Injecting HK$5billion into the Environment and Conservation Fund to provide
long-term and sustained support for green actions initiated by the community.

2.2 ngapore
Singapore i-syhngel at am@pisowtle ant dthel Ao eta o

23% of Singapore's | and area CcAcsn sadfst 3t0HaEf f
popul aSi agawmdsr.ein8 | | i d2hO0ell [ ndex of B caonrkasmi c
Singapore as the second freest economy in t
Corruption Per Sepgiapows el ndexonsi stently ran
countries in the world, along with (New Ze

Singapower lid1" amgé&st wecbn6mp (nomi ®al ) {26 n USS
an@DP per capita @d§miamad)) a0fl1US$S49, 2

Despite having nessugnoebi odnitenemwgy Singapc
Asia's energy clemtgest tdiel worddlidsg 3hubs, and
centres in the worl d. I n 2009, Singapore e:
petrol aeicmspracd ountAecde ofradri NnY8 .t6o% t he Wb% 1l d Bal

Singaporedéssamptgygn IpGkrwaskpd ,todds Gom | 2@ qui val en

2. 2Ehergy Policy

Accordi NgtiontaheEner 8% umdliishye dRédpybrtfhrea dd na rs
l ndustr Yiing appbbi,ni zes that energy plays an
and wil|l remain critical to Iits Thet Repedt ¢
covéregampat e ®n al energy poiveygy toamawmnrlai wh
bet ween the policy objectives of economic co
sustaihadiflidimewoskésf olnl owi ng :si x key strat

T StratRRgyote competitive markets

1T Strat@gywrysienergy supplies

1T Stratlmgyo®3e energy efficiency

T StratBudy dd:energy industry and invest in

f StratSgy u®p: international cooperation

T StratlBegyr |l Op -offoweohment approach
Apart from the pobhtazlpnEmamgReepPh|ti caisloe out |
strategismecadfoopctaeldi ¥ power sector, (ii) tran
environneennetr,gy( iivn)dustry, (v) einretregryn aR & b nan d

partners.

To improve Singagppe 6 s human capacity, a clean energ
some 130 Masters and PhD students over the next five years for study and research in local
and top foreign universities was announcedh®/Prime Minister at the opening of Global
Entrepols held on 10 February 2068
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http://en.wikipedia.org/wiki/List_of_countries_by_economic_freedom
http://en.wikipedia.org/wiki/Corruption_Perceptions_Index
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)

2.2.2 Climate Change Policy

Singapore takes the issuénofarclly m2a0®9 chanog
t hSeust ai nghper i BA weipch ntmapped out sustaina
Si ngragg woul d undertPakent batoiClop20OBagen Cl i ma

negotiations in 2009, Singapore committed t
bel ow bawssillnaeedsesvel s in 2020, on the condition
gl obal agreement in which all countries woul
The National Cli mate Change Secretariat was
the Prime Ministero6s Office to coordinate S
plans and actions on climate change so as t.
nationbés futlUhesgwasr abi ddres .achieefged eby mamtop
approach and working with the people and pr
effective mitigation and adaptation solutio
addressing climate changee cthoaMalrednsg egsl,o baanld e(fi
climate change

In June 2012, the National Climate Change Secretariat issuédattumal Climate Change
Strategy 2012?® documentwhich outlines Si ngapor ed s plan to addr
through a wholeof-nation aproach. Itpresentsthe current thinking about climate change
and itsimplications br Singapore. It also highlightheinitiatives and strategieSingaporés
pursuing to preparéor the chadkenges that climate change posg&étie three key principles
adoped in the document which gusl& i n g a p o r esites thechallenmes ok cémate
change are(i) longterm and integrated planningj) pragmatic and economically sound
measures, an(lii) developnent ofinnovative solutions for Singapore agtbbal makets
And the four approdres to address climate change &ijeto reducecarbon emissions in all
sectors (i) be ready to adapt to climate chanegects (iii) to hamess green growth
opportunities, and(iv) to forge partnerships.

2. 2ABruaQ ity

The main sources of air pollution in Singapo
generation in industries, power Oshart i sosr ae
include open burning -bodunwlaasrtygendmaikeee i aimbi and
air i n Singapore 1is monitored through a te
strategically | ocated in different parts of
(NE®0f Singapore uses the UhetetdostAfgencEnNY
standards to assess {iTag)d porpe 'od eaxmb ipairbtl i a&i rh e
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http://app.mewr.gov.sg/web/Contents/ContentsSSS.aspx?ContId=1034

Poll utanAver a Leve Eorm
Ti me
CcoO Bhoul 9ppmiy,: o &¢ mxmceethar
I-houn 3P pm
P b Rol I3i
monttO. 1g5/°nNot to be exceeded
aver é
NG lI-houn 10®pb/98percentil e ,3yawaes
Annug 53%pb|/Annual Me an
O3 Annual-highesth daihr
8'h0uro'Op?pSnconcen,traavteiro@gedtrsv
P M Annui 15g/mannual mean,3y&waersa
Parti "1 2hou| 35g/£m98hpercentil e,3yaaes:
Pol | Notbeé oexceeded mor e
PMo| 24 ou 15Cg/%rron aver3ygerosyer
i 90h perdéouirl daof vy
SQ Ihour 7|‘:ppbconcentratiorﬁig;&eaas
3houn O.pS5pm Not t o beorex cteleare dc

Tabdl-Ambi ent

NEA also adoptsa Pollutant Standards Index (PSI) developed by the USEPA to provide

Air Quality Standard

accuratetimely and easily understandable informationatidaily levelsof air pollution. The
monitoringstations measure air pollutants sucts@s NOx, CO, ozonesulphur dioxideand

particulate matter called Pl Thesepollutants are used in the determination of the index.
The PSI valueg(Table5) gives anindication of the air quality and their levels are categorized

to indicate the aociated general health effects.

poddKey

24-Hour | Air Quality General Health Effects
PSI Category
Up to 50 Good None for the general population
51to 100 | Moderate | Few or none fothe general population.
Mild aggravation of symptoms among susceptible persons i.¢
101 to those with underlying conditions such as chronic heart or lun
Unhealthy | _. _ . S o
200 ailments; transient symptoms of irritation e.g. eye irritation,
sneezing or coughing some of the healthy population.
Moderate aggravation of symptoms and decreased tolerance
201 to Very : . . )
persons with heart or lung disease; more widespread symptg
300 unhealthy L :
of transient irritation in the healthy population.
Early onset of certain diseases in addition to significant
Above30 aggravation of symptoms in susceptible persons; and decres
0 Hazardog | exercise tolerance in healthy persd®Sj levels above 400 may

be life-threatening to ill and elderly persons. Healthy people 1

experience adverse symptoms that affect normal activity.

In order to improve air quality in Singapore, the government has implemented the following

Tabl-BSB Standar@ in Si

measures to control air pollution:

20

ngapore

Pol


http://www.epa.gov/airquality/carbonmonoxide/
http://www.epa.gov/airquality/lead/
http://www.epa.gov/airquality/nitrogenoxides/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/sulfurdioxide/

1 Minimising pollution at source bstipulating stringent air emission limits and fuel

quality on industries and motor vehicles e.g. EURO IV emission standards for

diesel vehicles;

Stringent legislation and enforcement to control air pollution;

Proper land use planning and judicious gitof pollutive industries away from

population centres; and

1 Promoting cleaner energy and energy efficiency e.g. green vehicles, use of
compressed natural gas (CNG).

E |

2. 2GhAdeen Transport

Il n 2008, the Land Tr anlsgpmd t T rAdattseoa'?Ridha nphu b | i
poi nt s t@nsport golatdris can play a critical role inomoting environmental
sustainability and a highuality living environment, and pledges to

1 Encourage energy efficiency and reduce carbon emissions by promotirggtbe u
public transport and more energy efficient vehicles;

Improve vehicle emission standards;

Look into incentivizing bus and taxi operators to adopt cleaner technologies and
fuels such as compressed natural gas; and

1 Adopt environmentally sustainable ptiaes in the planning.

T
T

2.30uKdr e a

Sout h(™dreesaniom t hh ¢zeompéetrnt@ predomi nantllty mou
covers a tota’lanar dpopoufa a2 9 ,05D2onni Aldiee el op e d
coumntireymar ket ,ec®mnwtmy Korea is a mewbet dos G
15" argest webho®®mRy (nomi nal i bfAdB$EDR1eeR4T a
(nominal) 46% r b &Ri2n 42011 .

As of 20009, South &breadosnacygnewmmptgiyo was 24
equival ent, 'flaarkgiensgt iethetrlyg @ onsumer in the
primary energy consumption is supplied by d
96. 4% is importednfOrbes ovrtrsehsr 42.10% of

consumPaaxlomes next with 28wi2tth%%.hdDI Rawed3b¥y%
andl. e%ey from renédAbterdbogces the WOrl d Ba
Korbesa gnemgsumpti on wvaesl 7ga poift aoiiln exqullval ent .

231 5Year PGarehoGr owt h

SouKdreads energyf ogodd cyn odbpnercgy vescurity, e
envirohidahty . S20u0t9%, Kor e abYemmro un2c0e0Odd a o 2013) F
GrowWttho serve -aserm mleanumor | mplemefih®ng t he

Year Pl an f orr e@rsasnean (@®rro watht e mpt to fundamen
countryobés growth strategy -darobm niiqucuwaliittadtiivy
The green gr owdpholstcryatgeogy sc amamtdaitmr,gehante t :
ener gyy,secrugdtte new engines of growth throug
and develop ecological i nfrastructur e.

TheYebar fRlranGr eenutdriormetsh 3 strategi es, 10 po
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http://en.wikipedia.org/wiki/Temperateness
http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
http://en.wikipedia.org/wiki/Petroleum
http://en.wikipedia.org/wiki/Coal

projects. It represendisr eactgiuoindse ffoorr tnhaet i rne
specifying further action plans on invest met
of vaetowus and stakeholders, such as ministr
in pursuingthhetgategy ¢S88Ber6 tbhhd | pilcsaing(o2 % o f
spem thegmeeastethnol ogies, resource and mat
sustainable transport, gr eenfdhbeuvil g ngaandr = «
growth are new i deas, t r atodafrar maetci homnoall o giyn n os

S usteacionn o mi c gr owt h and at t he s ame ti me
sustainability.

232 Cl i matel @Ghamnmngei ves

SouKdr eads -t2e0r2m gmi edemmihtoiugsaet igoans tcaemaeti olsas Stclen

1 is for 21% reduction from business as usu
2005 Il evel. Scenario 2 is for 27%00&6duUuetviedn

Scenario 3edsttftomnBAW which represents 4% r

On 16 November 20009, the Presidenti al Commi
ambitious Scenario 3 by implementing aggress
Climate changet iinnVYteidae iGr eexe nl &Girdwdath Pl an i ncl
| egal and regulatory framewor k, carbon emis

inventory report system, in addition to rai s
adoptiew afitom emissiont-enerngyar ds o graa mmast es
i nsul ati on standar ds for buil di ngs, and d

technol ogi es.

2. 3ABruaQ i ty

The My noft Enwisreosn nmiehnet Co mgpu &lhietn(sG Avle)d eédior de s c
the ambient air quality based on health risk
easily wunderstand air quodal ipteyo plleev eflr @ameda i prr of
CAl has values of O etdrongbr bR, asmhedldiwar e nc
6. Under the categorization, associated heal:
The South Korean Government i mplemented sev
qual ity standarwhsi chTavweree segr’engtameiuead fbracsm
1504 mn daily b&adELmandogld@s 20607, respective
Load Management System for Factoriesd addre
maj or peblbcbt;asentd® MNOX , be reduced to half the
policies addressing vehicle emipodilauns opr av i
vehicl es eceudisrsg o@gpuoi lplnuetnitoon leonwgi nes, | ow NC
Afelay retiremento of vehicles generating high
Additionally, public parks are being used as
Government is expanding green sppere wméethom) g
2020, twtiomgt Seoul Forest to create five sepa
landf i || site into a park.
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Category | Description Health Effects

A Good A level that will not impact patients suffering from diseases
related to air pollution
B Moderate A level which may have a meager impact on patients in ca|
chronic exposure
C Unhealthy for | A level that may have harmful impacts on patients and
sensitive groups members of sensitive groups
D Unhealthy | A level that may have harmful impacts on patiemtd

members of sensitive groups (children, aged or weak peof
and also cause the general public unpleasant feelings

E Very unhealthy | A level which may have a serious impact on patients and
members of sensitive groups in case of acute exposure
F Hazadous | A level which may need to take emergency measures for

patients and members of sensitive groups and have harmf
impacts on the general public

Tab6l-@at egories of Compreh®mstihvedieaQual.i

Pol |l uAveragin LevVve
8hour OPpm

co lI-hour 2ppm
Yearly O.@@Bm

NQ 2hour 0. ®Bm
lI-hour O.dm®m

o 8hour 0. ®®Bm
3 l-hour Opbm
P M Year |l y 56g/°m
0 2hour 1 0eg /°m
Yearly O.@@Em

SQ 2hour 0. ®pPm
lI-hour O.dpm

Tab7l-Ambi ent Aitra mQuss oiuit dor( &a
2. 34Green Transport
The-Yeha@r een ®@rl amt hs et s regul atory standards

emi ssions from the transport sector ttrheat r ec
nd 2015. N
0

or cut GHG emi $kimonmbset hweleomw 2D4R2g a

emi ssion rules of oabeomppiied 801 80%n 2012, r
To address emissions in the public transpor
being introdtcedttilRsowylr ti me, with the nul
2,746 in 2002 and 23,000 in 2010. The Bus F
create bus | anes in the center of roads for
colected at sPowtinf akmrdeszganekbsewabl e fuel stan
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ma n drayt ob yf &2r0 1t3r anspor t f uel -dsiuepspetli,b absiookt o apd ok

gas in their transportation fuel for automob
An investment of US19.7 billion in green cit
means of mass transport are expected to 1 nci
tot al transport use by 2013.coBisctyrculcet i wsne oifs
of additional bicycle | anes between 2009 anc
t he fusbgicbe from 1.5% in 2009 to 5% in 2013.

2. Nuxl ear Energy Policy

According to Worl® NubéeSme@ks&Kamantonn Nov
2011 reaffirmed its commitment to nucl ear (
react or s Nublear e@efgy emains a strategic priority BouthK or eads ener |
resourcesThe Ministry for Knowpédgd 9 EBBJ 0 ndoomye sa&n nc
electricity to2®mx0dmaedomf mmcEearhbkKorea to be
expor2@30dbypp0 ®fi ntghe mar ket , unfde@l® 20 pl an kn

24 Tai wan

Tai wan has arkmanedal o f1a8 Bmar8sphkes< ailn Apri | 201
popul ation of Tai wlaan waans FD3,e2 856 a@m8asl bngsi de
Hong ,Koorug h aknoBrienagaporseot he "l sar g@osntowiyt h GDP
(nomi naSI$)4 6a6Mi4AZB o@DP per capita (n8miamag ) of
40fi n 2Malilweerd i es on i mports for more.tfhaer 98
di stri mwetrigoyn saufppd y 8i s given in Tabl e

Oi | Coall Natu(| Nucl Hydr{Renew Tot g
Gas
49.0/32.0|] 10.1( 8.28 0.28 0.15| 100¢9

Tab8li®i stribution of ‘@nergy Supply
As of 2010, Tai wands rcoynswamptil@®. 8f mplr |l many
equi valent, and the energ2kidaoridgudmpeetsi. onl hee rd i
c ons unaprtoinogn t he © o wsshiuosvenr i%ne cTtab |l e

l ndu({T n Ser v|R [ ¢§Far miOt hg Tot &
q

rans esi d
Consum 73,1 15,513,114 12, 8
(kil ol

980 4,6(120,

% of 760.7| 12.9]10.9 10.710.823.87 100¢

Tabdi®i stribution of Ené¥gy Consumpt

2. 4Emnergy “Policy

Given its energy tssummlly dv wslrruerpa bplsg otba idepea e d
cl ean, S u sitnadi enpaebnldesamtch neicéhri pyw e t beebgl aseeunrtr
environment alanpr octoehepteit o jit advnedn ergsesamu ces i 6@s t hr c
various strategies.
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The Tas@Gaernment has been active in promotir
energy efficientlyi oft 83¢te tbh pia®d ORiISgloermi ttmemt J 4
with the R&rMgetf fofti 2mBYELX 6001t iavphperYwwvaend a pr o
consisting of 16 measurlesw t aa rtcoocammg fr gyr b y T a2i 0w
Mi ni sfryEcononm cprAofpfoasiarl$ egsent gaall omwd cutting
greenhouse gas emissions to 2000 | evels by
established femetbg paongeasceateifarganadudener gy
efficiency standards for certain electrical

2. 4 ERi ssCGoomnt r ol

AccordiTrag waow Ecord® mihce MEws ster of Environ
Admi ni s(tBEPAAN ohul syt a20eld2 t hat the Government \

poll ution fee in 2015. The charge is part
greenhouse gas emission by resorting to the
that the Greenhouse Gas Reduction Bill shou!
i mpl ementati on, but the Bil | eBhPaBsu byneitt tteod cal ed:
bil I i n 2006 to the LeGpivselrantpievwd g¥®u atno icnu tl idn

i slandbs greenhdux@® gle lemv &Di0ibh pmoduced in

ThEPAs i mplementing thelmedrusat ifsatna gien, tbhergeien n
2012, all Tai wanodos manuf a&P@Ahens @&meée sse@ui Ve
carbon dioxide, met hane <cl athrpthe, hexafrlowsr
and perfluorocarboaggasest tonEPHehkbiebeldhS,;
collect air pollution fweki 0RBIEIBIA oens tt ahbel iesnrh sis
years st0drtlimgt hins 2st age, manufacturers can
t hird s<thages, swhil | indefinite IEPAMIdTrl msmoofe itrn
contr ol tot al emi ssion vol ume, a practice t
carbon rights overseas.

2. 4ABQuwul ity

Air pollution is ohemefihh@ameanh, seueotus pe.
concentration of EiPAdcystrrtisalanbliemtts.aiThequal.i
Standards I ndex (PSI), which is an index ba
five air pebOQut@di a8 NdD PMz one. Al r guality s
devel oped for each of these. For each pol |l u:
permitted concentration of t hat pol l utant.

pollutants, othehbBi dhese numP&trer itshe epay.t edl
categories and their gener al P&aTTabP eef f ect s
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PSI Descr Gener al health effec
0" 50 Good None
51° 100 Moderate | Few or none fothe general population.
. Mild aggravation of symptoms among susceptible people, with irrita
1017 199 Unhealthy symptoms in the healthy population.
Very Significant aggravation of symptoms and decreased exercise tolera
200" 299 perns with heart or lung disease; widespread symptoms in the heg
Unhealthy .
population.
Early onset of certain diseases in addition to significant aggravation
symptoms and decreased exercise tolerance in healthy persons. At
>=300 Hazardous| levels abovelQ0, premature death of ill aredderly persons may result.
Healthy people experience adverse symptoms that affect normal
activity.

Table 10- General Health Impacts with Different Categories of PSI Values in T4fvan

each

The ambient aimawaabedry edtaamdlairgdlsed f or
by different awvlerhaogvws pehrei ocdusr.r efnatb Iset andar d i
FOIIUE&m Averaging Level
. Hour average 35 ppm
Carbon Mo)x i 8hr average 9 ppm
. . Hour average 0.25 ppm
Ni troger NI ox Year average 0.05 ppm
Hour average 0.12 ppm
0zo09 8hr average 0.06 ppm
24hr average 35 ¢g/
PM.s Year average 15 &g/
Particle g 39
P M 24hr average 125eg /°m
0 Year average 65eg /°m
24hr average 0.25 ppm
Sul fur (BiPoxi d Day average 0.1 ppm
Year average 0.03 ppm
TSP 24hr average 250eg/m°
Year average 130eg/m’
Tabl-Ambi eQtuaAiirtry Standards fb% Key

Pol |

To reach the same air quality standards as advanced countries and to improve overall air
quality, the EPA has set the objectives of reducing the percentage of days with PSI>100

below 2% by 2011 and belo5% by 2016 as mediunand longrange targets. Based on

current situations and forecasts of air quality concentrations, EPA of Taiwan also reinforced
control measures or tightened standards for fugitive particulates and ozone precursors in
addition to eisting control measures and programs. The EPA also takes gradual steps to
adopt a total quantity control system, enforce stricter standards, advocate the use of clean fuel

oil, and promote green products as well as public transportation.

I

244 Nucl ear Emneygy Po
According to the?wWoTdidwaNudcsl enaerw NNeumcsl ear Ener
news conference November 2011, stated
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nucl ear power plants will -ywear olpiereat ed ebockwaom'
fourth nuclear power plant at Lungmen wil |l N
have been met. Fuolthestmotrewop thets swahd' $§ ace
both Lungmen uniaperaati om.cofmmee c2 @1

The new policy has been prepared in keeping
mai ntenance of stable electricity prices anc
to meet international goal sl ilnte ws tal Aotnect e
Basic Environment Act, which directs the go\
Tai wan becomeenucl ear

245 Admi ni strative Framewor k

Recogni zing energy pl ays a vital rol e i n I
Government westablished the Energy Commi ssi or
November 1979, and reorganized it as the Bu
Energy is in charge of formul ati onr eanEd eirmgpy/l €
Management Act , Electricity Act, Petrol eum
Admini stration of Gas Utilities, Renewabl e
related regulations. I n addition,oft heneBuwrye
enterprises. It also carries out such tasks
establ i shment o f an energy database system,
renewabl e energy programs, théopmeht memnt atnie
technology, and the promoti©n of internation
The Center for tEhdat gy nRé s @&agnidtryga & it rlintiivaet ed a
educate energy professional s. I't coomsa@inat e:c
di versified teaching platform to recruit y O
scientists in thg Bndl énobugargengt ebbmoltogecr
is to provide Taiwan with®Pan edge in the int
25Japan

Jap®®n s aamchi p&l, B2 wisttlanast @t7alks@bbathef ng t
wor it @ Asalr gest wiiotphu |6avteirb hlizom s p e & prni2e®jlolr e c on o mi
powamal member of Ld&panhc vBChDEd gest wie®GDR o my
(nomionfd B3 78, E 71 (2laoEDPper c aomiitnafluss B, 70
(ramkfi 201According to the awWodhdJlBmark®ds erue
consumption pwasbhBMpi ot oinl 2€6€4dai val ent .

apan is dependent on i mports of virtually

mported apraeb glgans stta i di ngr si.fAg 0 &,2 &odir £ e s

ner gy iisn plragpdaunc e d flr%nmr opne tcréod Ire,@ mi, .27 W& a l ga:
romcl eayr @pmdvferech@drwemds nucl ear power of fer
ption, It becomes a corn2o8m@pheanfpdaeanps
5%df Jesperd ectricity.
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2. 5Siirategic ZEZhled gy Pl an

The"%2visi ot raaft etglye En(erroguyl aRleadn in 2003) was
Mi nistry of EconomyME TTIima dleu nan d2 011 d upsrtiroyr t o
Dai i chi snausctleerart hdait tookROpl a$ Elrhastne gliAcl aNBanrea hy
articulates the fundamgnt al JdiipraetBhibsaicsce dA ot e o
Energy, Pond ciys required to be reviewed at | e

On top of the basic objectives of energy pol
and efficiedfrewvdpmloystirhtehegi®l abneirrgeyl uded t v
objecti vessednecgryomi ¢ growth and reflomm of
consistence with the newsgrowahtistawitegypolt
and speci faissrril 8ltlwndnement ally change Japan.
demand system by 2030

2. 5EMi sdaogaentlee asur es

According to the revisédp&nhrhasgset Ehbdegy oP|
targets towards 2030
T Doubltiheg @y essudlffi ci ent ratio (-d8%el ompedl
fossil fuel supply ratio (38% in 2010)
T Rai singemhesizemopower s700ufB4®B03a0i on t o ¢
T Hal vi pegmiGG&i ons from the residential sec
T Maintaining/ enfhacnceinncgy e merignyd uesft r i al sec
l evel
f Maintaining/obtaining top cl asrsel ali ®&rde s
products and system

The abaowettbkd translate to the foll owing:

T Domestiaget¢meegny €©i on widl 3Oy e me2d0a3clOi n
comparetiod@wvet he

%mi ssion reduction means about hal f

T A30
from theO0l@w&s0 womparlEd® Otwo | | have been
2030

Meastoesachi eve eldeinathet Stoat lbiggt c nBrierd g yni R
the foll owing:

T Supply Side

- Securing resources and hemglhanlceivneg  sduippr

pubpiicvate partnershi p, et c)
- Expanding the introdg¢teendanr iddf fri eR@eweab |
support, tax reducti on, et c)

- Promoting nucl ear poRu&mus lgiemar @i o hi(
di saster

- Advancedi dn iftoismza | fuels (clearC&oal t
t echnoleaaqy

- Enhancing electricit(yadamhcgds smappl
met eosaabling wholesal e market, et c)

T Demand Si de
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l ndustri al Sector: E n h afnfcii cnige necnye r (gtye cch
innovation, fuel conversion, etc)

Resi dent iCaimp &Slecd oy a veinneg g ¥ to a n dhaor udsisegsh
effici enczpeeetadegrhggy houses by 2030, etc
- Commer ci a3 u pSpeocrttora f devel opment tof I N
goods andewredecgyg,coansumption standar
zeeaergy public buildings by 2020, etc

- Transport Sector: 2020s memwodety ed fop Me n € |
ofadvamncadad er vy chlae gteriscdfewaentieiog e s f fue
cell s/ hydrogen supply i nf rraasitsriuncgt um e s

gener ati omarvee hafcl reesvd webh% chhye B38B®B3ICks up

2. 5ABQual ity

The current Air Pollution Controly LeawacitredJ a)
1968, in order to protect the public health
air poll ution. I n the past few years, Japas
i mpl ementing pollution corhtartolartee emrealgoyg ieef sf
country that is steeped in tradition, the Go
mar kedl vy di fferent t han i ts previous appro
i mpl emented without meigmrommémt t hEhefderct emtn
for the keywpoih@@Tabhte i s sho
Fel ) e an) Averagin Level
Hour average 20 ppm
Carbon MoG®)x Daily average 10 ppm
. . Hour average 0.25 ppm
NItrerr(NBDIODailyaverage 0.04pPppm
P M Annual average 15 g/ m
- °[ 24 hours 35¢g/ m
Particle Day average
P Mo | 24hr awrage 125 %g/
Year average 65 £g/ m
. .| Hourly average 0.1 ppm
Sul fur (Bdpox i Day average 0.04ppm
TSP 24hr 100 % g/
Hourly value 200 t g/

TablkAir Quality Standards® of Key Pol |

Il n December 2000, the Tokyo Metropolitan Go\

Protection Ordinanceowvht iTo&dyenvior gmmenottal in
efforts by t he nati onal government . For y €
environment al concerns suelelasedngpgos$st uit albn g
war mi ng. The measurods ttheek emord yd ' 1o klyaor,g ecsnte ci
and safety of its citizens could become a us

T Automobil e Exhaust Gas Regul ations: As

smoke from factoridaxsewer e ngmr@mateisc alnl w e
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the number of diesel cars on the road p
from automobile exhaust fumes.
1T Di esel Vehicle Regul ati on: The Tokyo go
1999, concehnehffethe bdbeathe PM containe
di esel vehicles. A |l andmark court deci s
January 2000 found that the PM from di e
probl ems, especialdysoadeess and respir.
T Clean fuel: | ocal governments i n Japan
(CNG) vehicl es, |l i quefied petroleum ga:c
hybrid vebkimilsess ons vledhwcl es and promot ed
Anot hgeat innee | mpact on Japan's air quality i:
surrounding Japan. Japan is concerned about
but also throughout the entire wortumat iAen &luc
community committed to resolve these common
AAsi an Network of Major Cities 210 establist

and gl obal scale

254 Postwkushi maPoHnecrygyRevi ew

Asn2009 % of Japands electricity was producec
(coal , oi l and LNG), 8% by hy(dd.o3 % osmelraranand
wi n‘d)However, fBUkosshinmat PBeai i cihn Naurccahe &2 00lflli,s

B
the countryédés 54 weauvel eakepowdrf | phantosi 5 Ma
opposihtiisonhas shakerestehe neargey @foldapya

The |l oss of rewnclrggrctf oosn wae® made up by aggr
and conservatibwhafrfpdoryt d nshh eths @aldNsGa chpooit | |, a
oil. LNG imports in 20Dl |li rucsree avseend% tya srbeya rnley
a result, it was reported that an addinti ona

201t avoid blackouts Dwe ithg tthe ismpnonretra mpte ark
demand of lDéa@tnemn ci tapands Prime Minister o
green | ight for the resumption of two nucl ec¢
Kansai Electric Power Copan@neespitkeepnonbtie
Oiin we ptamas-sdarted onAsl olful e c2eOmb2e.r 201 2, &
are Japan's only operating nuclear power pl a

On 22 August, 2011, Japands Parintariistoehelp apopr
diversify its energy mix by promoting inggment in renewable energy sources following the
Fukushima disaster. On April 25 2012, a government panel recommended preferential rates,

a new price incentive program for wind power, solar power and thermal power generators,
marking another step in saadj back at nuclear power and reducing carbon emis3apan

aims to add 2,500MW of solar, geothermal, wind, biomass, and hydropower capacity after

the feedin tariff scheme comes into force in July 2012. This would increase its renewable
energy capacitydk electricity generation to 13% in 203

The Strategic Energy Plan issued in 2010 by
emi ssion by 30% in 2030 compameditcant hexpal
nucl ear power f onr teod ecO%ilcy t03E.Nnerdowever,
di saster has forced Japan to revalueThes nuc
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Japanese Government opened up public consul
scenari os eonnyJxa poauntdOstooenn@ O B&ar with 35% renew
with 30% r en&vwdtoulcel se;ar-a Bindio t hé medwhaeb Ineesw Ener gy
was due by the end of August 2012 but there
ot her tvhamcetmlme i ®. The Government wants to teé
with enough public support wamullaidkoeildy mmaejaonr ap c
i hhpeub | i @fatti lben Etne ralyl ®w afsoedtihtei cli5a% snywtlol ear p

It is believed that the new Energy Policy will also likely increase the share of LNG-to 30
35% share while reducing the share of nuclear to 15%. This will trigger the building of
additional gadired generation capacity and conversion of olderacdp to more efficient
models. New and efficient cefited power plants, such as integrated gasification combined
cycle, are also likely be permitted and bﬁ?ﬁi)

The Government isalsotaking a serious look at restructuring the power industry, hisc

still partially regulated. It is considering removing in the next 2 to 3 years the existing
regional power supply boundaries, which effectively gittee 10 powe utilities regional
monopolies. One options @Al egal 0 unbundl isngyvo uild vblei ohe guc

form holding compani es and, under t hat, e
transmission. |t i's believed that utnfbartn d | i r
newcomaemnt er t he mar €emdumeaswidkblsabe abfe ¢otclwoose their

power suppliers andencethet ar i ff i s expected to be | ower.

2. 6Australi a

Australiads | an d’isomhemndoddstralian Male@nd B Subroutkded by
the Indian and Pacific oceaf®. As in June 2012, the population of Australia was about
24.94 million. A highly developed countryAudralia is a member of the G20 and OECD, the
world's 13" largest economyvith GDP (nominal) of US$515,468million® and GDP per
capia (nominal) of $$66,371® (rankng 5" in 2011 With the 2° highest human
development index globallyustralia ranks highly in many international comparisons of
national performance, such as quality of life, health, educaticonomic freedomand the
protection ofcivil libertiesand political rights.

Iln 2010, Aus'teamsdjeenwar gy producer in the wo
OECD net energy Exerogy i egparmntuntadesunted for
energy p'PAducotfildn0 037erbe¥% goyf i nsApsbodalkiead fro
34.6%% from oil, 23. 1% from naotwrlAuwstgad,i adn
tot al final ewmaed,gy0 3c o;meskhudn)jpa u boendp thihob y ciee € &t v r
given i18® Rabbeding to the WST dAuBankads apsb |

consumption pwaschp29®9a kg @0160i |l equivalent.
Minin | Manufacturin | Transpor | Commercia | Residentia| Other | Total
g g& t I I S
Construction
340PJ 1,036PJ 1,416PJ 309PJ 440PJ 162PJ | 3,703P
J
9.2% 28.0% 38.2% 8.3% 11.9% 4.4% | 100%

Table 137 Energy Consumption by Sector in Australia (24@)
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2.6.1 Report on Energy Reform (2007§"

The
t he

RegoaertgypriRayyoFmr war d sfudormi Ad etdr a@lni d 2 Jant
ERefrgrym | mpl ement ati on Group tofuthdére Pr i n

reforms would deliver more economic benefits. More market contestability, improved
transmissiorplanning and regulation, and facilitating efficient financial markets, are priority
reformareasl t was r @cdkesree d etflroatms, taken as a whol
real Gross Domestic Product (GDP) by about $400 million per year, with retail energy price
reductions of about 2%.

2.6.2 Policy and Strategy

Following policypapes, strategic frameworkand consultation papers were published in the
pastfew years:

1

2009 Julyi National Strategy on Energy Efficien&’: Devel oped a nat

strategyyl eeroat @accenergy efficiency effo
responsiddrnodgevevaiment s, and help hous.
prepared for the introduction of the Ca

2011 May- Gar naut ClimateuUugthangls®Relaileva i n
Gl obal Response%BxaLmiechat beChmmgeescbéan
on the Australian economy,-tangc peliommes
policy frameworks to i mprovrei ttyhe prospe

2011 July- The Clean Energy and Other Skills Pack&§e The Package is to
invest up to $32 million over 4 years to enable trades people and professionals in
key industries to develop the skills needed to deliver clean energy services,
products ad advice to Australian communities and businesses.

2011 Decembeir National Energy Security Assessment (NE8AThe NESA i s
not a policy document, but i s an i mpo
government policy througfsithlet En@malyy sMhs
the main factors <challenging the adequs:

he I
t

energy in each of t iquid fuel, na
assessment considers he key inhl adreces
short, medium and | ong terms covering t|

2011 Decembei Strategic Framework for Alternative Transport FUéf : To

identify key issues and provides a framework to address issues affecting future
investment in, and produoh and use of alternative transport fuels as required to

mai ntain Australiabds transport fuel sec
economy in 2030.

2011 Deiclernmabfetr E n e r g-yStrewdtherting thePFooyneations for

Australi @ssh&€ng29ypages draft Energy Whi
a pofliacmewor k to addressorchahd ehgép mai
Austsaktbmpetiti veness. It sets out a se
provide a framewecmkhsumegsveandnpéanoes s
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direction and confidence in Australi abds

proposed to enhance Australiabds energy |

- Strengthening the resilience of Austra

- Reinvigomting the energy market reform agenda

- Developing Australiad6s critical ener gy
resources

- Accelerating clean energy outcomes
2. 6 ABruaQ i ty

Through the National Environment Protection Council, the Australian i@ments agreed to

the National Environment and Protection Measure for AmiigrQuality in 1998 aiming to

improve the public health through improved air quality. The Measure sets air quality
standards that are legally binding on each level of governdrgdictions put strategies in

place to reduce emissions and to achieve the standards set out below. The standards relate to
six criteria air pollutantsCO, NG, SO, photochemical oxidants, ldand particles. dblel14

lists the air quality standardsrfdifferent average time period.

Pol l ut an A . Maxi mum al |
veragin Level
exceedenc
Carbon MoQ)»x 8hour s 9 pp m lday
Lad lyear 0 . B/ 3m none
, . lhour 0. m 1d a
Nitroger NP lyear O.ggm nonye
lhour O. pPpm 1 day
Ozo( @ dhour s O.Nﬁasm lday
: lday 2%y /°m advisory r
Eglr;['uPM'S lyear 85}3/3m standar d
PM, 1d ay 5@y /°m 5days
lhour 0O.ppAmM lday
Sul fur (BjOoxi lday 0. PP mM lday
lyear O.pAmM none
Table14 Air Quality Sandardgor Key Pollutantsn Australia®™”
To indicate the air pollution | evek, davins et
an air quality index (AQl)An oi cdhax acaleue slee ¢
means the pollutant has not exceeded the st
means the pollutant has eaxncdeaerdde.d Tihhee A QIlI enve
resi dual ri sks to public health at a given i
i's Its concentration expnésseandddbsdopw&abbet

category of AQlI ahdhtakiectassociated he
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Air Quality | Air Quality
Descriptor Index Associated Health Effects

Very Poor 150+ Air quality is unhealhy andeveryone may begin to

experience healthffects. Peopé from sersiti ve groups may

experiencemore seriais health éfects.

Poor 100149 | Air quality is inhealhy for sensitve groups. The general
populatio isnat likely to be affected inthis range.

Fair 67199 Air quality is acceptablédowever, there may be ahealth
concern for vey sensitive peopk.

Goad 341 66 Air quality is consideregjood and air pollution poseslittl e
or no risk.

Very G 01 33 Air quality is considered vergood al air pollution poses

littl e or no risk.
Tabl&AiTX5 Quality Index and Ass'dci ated Hea

Air polanutiimpnoritsant public health issue and

on the community Taed AgesvYvemhmamt sl.nstitute o

estimated that urban air pollution was resp

2003, nlma of the el derly. This was al most tw

accidents in the same year. Heart di sease w

term exposure to air pollution. Airo potlHeurt i c

respiratory illnesses in children and the el

children in 2003. Nati onal initiatives to r.

guality, urban amenity anidr hpolahuthieanh tbontThae
i nclude:

T monitosemygi ¢c& petrol vehicle emissions

T i mproving the emissions performance of

i mproving fuel ogaueadvitge athideselduxceéemigcli @

the N&nivomaihment Protection (Diesel Veh

f managing and promoting the Product Stew

provides incentives to increase used o0i

and ensures the envigemmeht afl ywssedseaighn
2.6Cd4rbon ERedsscbhon Targets

According to the Department of 0@leibas®tte Cha
Australia will:

1 Reduce its GHG emissions by 25% compared with 2000 levels by 2020 if the
world agreego an ambitious global deal capable of stabilising levels of GHGs in
the atmosphere at 450 ppm £@ lower;

1 Unconditionally reduce its emissions by 5% compared with 2000 levels by 2020
and up to 15% by 2020 if there is a global agreement that falits ahsecuring
atmospheric stabilisation at 450 ppm £@nder which major developing
economies commit to substantially restraining their emissions and advanced
economies take on commmiénts comparable to Australiaand

1 Reduce GHG emissions by 80 perteompared with 2000 levels by 2050.
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2.6C8rbon Pricd®ng Scheme

To move towards a lowarbon economy, Australia passed legislation to introduce a carbon
pricing scheme in February 2011. The carbon pricing mechanism is composed of an initial
threeyyar s6 car bon Jly2012sandaswitthingitg a narkesed emission

trading scheme thereafter. For the fixed price period of the initial three years, the scheme will
affect 500 of Australiads bi gogrethan2500bnsut i ng
of carbon dioxide each year. Activities such as burning of fossil fuel for electricity generation

and transportation, heavy industries, e.g. steel making or concrete, mining industries, e.g. coal
and liquefied natural gas, and wastenagement will be liable under the scheme.

The price started at A$23 per ton as of 1 July 2012. In each of the next two years, it will rise
by 2.5% cent in real terms, assuming inflation of 2.5 per cent a year. This will give industries
time to adaptto the new system and start planning ways to reduce their pollution. In the
flexible price period, starting from July 2015, the carbon price will be set by the market. The
revenue from the carbon tax will be recycled by the Government in three main areas:
assising households; supporting jobs and enhance competitiveness; and investing in clean
energy and climate change programmes.

2. 7Thenited Kingdom

The United Kingdom (UK) I ies between the NoI
tot al aremabé| mppH4 a6 1h0askcnai watm@pe pateat i f ul r
year ‘PoAasdin June 2010, the populatiaAan of t
leading European and gldidaading partner and financial centre, the UK isma@a mber of t h
G7 and OBW®D, UM ae gest weecbnadGDP (no2¥d n%,l 1)8 40 f

mi | {4 0@DP per capi U$ BaD(mianmek2yi nof2Addor di ng

to the Worl d B®nktotse pWwkds cearbdrogpye rc ochaspaistpat i n
301kWg of oil equi val ent.

As of 2010, the tfiiBmad ¢5%Lnmilliorytgnnes ofrol equivalent
(MToe) and thedistributiors amonguser andsectorsare shown inTable 16 and Tablel7
below:

Trans| Domes| | ndus Ot her U N o-n Tot a
(Servicl Ener
Agricul)t Us e
55MTo|48. 5027 MJo 18M3oe | 8.MTo 159.
MTo e
35.0 30.5 17.5 11. 5% 5. 509 100 %

TabllGeEner gy Consummtitde Kyi Ueer Ki ngdom

Petrol Natural El ectr Ot her 3 Tot al
72M7Ao0e 52M%o0e 27 MBoe 6 . MToe| 159MTIo €
45 . 5% 33 % 17. 5% 4 % 100%

* Includes coal, manufactured fuels, renewables & waste, and heat sold.

Tabll"eEner gy Con3ymgtuefimebngyt he Uni ted King

35


http://en.wikipedia.org/wiki/Climate
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)

2. 7TPdl acgtrategy

According Yhhevi kiemeedimty poKisctys eoti t Whhimt eUhReaper
on EnoefrgMayL@WOTZarbon Tmoéngiutli @b mmM@t9qn Change
2008 CanttonofPl Bencemibeun | 20bY, on previous worKk
Energy Whand EtRPleep@y Re viine w2 ORDeédo rbtpepBetl ment o
Energy and Clainmhaette c uGhraersgtfe fpod u £1ye faorremi g t h
El ectri ci tryol Nsamakgettoammedt eirmspr erve mgy t defef it chiee nltKy
buil ding st@Gr&ken. hDealgh t he

The 343 pageWhite Paperon Energy May 2067Meeting the Energy Challend® set out
theGovernmeri s i nt er nat i energystrategy td addressntbeslang term energy
challenges faced by thédK, and to delivethe following fourkey policy goals:

1 To put the UK on aath to cutcarbon dioxide emissionsy some 60% by about
2050, with real progress by 2020;

To maintainreliable energy supplies

To promotecompetitive marketen the UK and beyond, helping to raise the rate
of sustainable economic growdimd to improveroductivity, and

1 To ensure that evetyomeis adequately and affordakihyeated

)l
)l

According to theWwhite Paper on Energyhe Climate Change Act 2008 established a legally
binding targettoredudehe UKOsSs greenhouse gas emissions
levels by 2050, to be achieved through action at home and abwddve progress and set

the UK on a pathway towards this target, the Act introduced a system of carbon budgets
which provded legally binding limits on the amount of emissions thaghthbe produced in
successive fivgear periods, beginning in 2008. The first three carbon budgets were set in
law in May 2009 and requideemissions to be reduced by at least 34% below basdeyets

in 2020. The fourth carbon budget, covering the period ZBD23wvas set in law in June 2011

and requird emissions to be reduced by 50% below 1990 levels

Published on July 15, 200%he UK Low Carbon Transition PlarNational Strategy for
Climateand Energy’® detiled the actions to be taken to cut carbon emissions by 34% by
2020, based on 1990 levels. As a result, by 20@®itvisaged that:

Over 1.2 million people will be employed in green jobs.

The efficiency of 7 million homes will habeen upgraded, with over 1.5 million

of them generating renewable energy.

1 40% of electricity will be generated frolow carbon sources (renewabiriclear
power and clean coal).

1 Gas imports will be 50% lower than would otherwise have been the case.

1 The average new car will emit 40% less carbon compared to 2009 levels.

il
T

I n June 2011, the Coalition Government ens|
greenhouse gas emi ssio2920en P9eBehéeedl $ 0 b
December Cipadgrobon Pl an: Deliverilgebsirolioow

how WK ewi | | achievwhidleecambiomi siat ine me rwayy stehc
mi ni mi zesconecstmelrlts and helps to attract ne
infrtasteuci ndu3h€arisommolegrmsbds.he foll owing se
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http://en.wikipedia.org/wiki/Department_of_Energy_and_Climate_Change
http://en.wikipedia.org/wiki/Department_of_Energy_and_Climate_Change
http://en.wikipedia.org/wiki/Decarbonisation_Measures_in_Proposed_UK_Electricity_Market_Reform
http://en.wikipedia.org/wiki/Decarbonisation_Measures_in_Proposed_UK_Electricity_Market_Reform
http://en.wikipedia.org/wiki/Smart_meters
http://en.wikipedia.org/wiki/Energy_efficiency
http://en.wikipedia.org/wiki/Green_Deal
http://en.wikipedia.org/wiki/Uk_government
http://en.wikipedia.org/wiki/Energy_(society)
http://en.wikipedia.org/wiki/UK
http://en.wikipedia.org/wiki/Carbon_dioxide_emissions
http://en.wikipedia.org/wiki/Energy_security
http://en.wikipedia.org/wiki/Market_competition
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Productivity
http://en.wikipedia.org/wiki/Home
http://en.wikipedia.org/wiki/Heating

T Low carbon buil

T Low carbon tran

T Low carbon industry
T Low carbon el ec

i use

Low greenho gas agriculture and fore:

Publ i shed i n tNoev edndb®lw Bne2e0Bg2f, i ci ency Strategy:
Efficiency Opp'dsetusi oyti hhehdi U&ction for en
coming decades. 't spells out the UKOs ambi't
and the addi atoonal takepstbhestnmul ate the en
shows how the UK can act to connect finance
energy information more accessible to the <co

2. 7Draft Energy Bill

I n May 2012, Stthaet eSefcorre tBanreyr goyf and Cl-paagé e Ch
Draft EAdA®trgyt Bd IPardliegmeshtati o preutiny by t
Change CoTlmnkeytelereeats of the Draft Energy Bill are:

1 Implement the Electricity Market Rams;

1 Clarify the role of the regulator, Ofgem;

1 Establish an Office for Nuclear Regulation;

1 Makechanges to the offshore transmission regulatory framework; and

1 Make provisions for the potential sale of Government pipeline and storage system
ThBi |l | spsopo@® 7r adihcealdlyecrtefiocrimmy i ndustry ain

| ow camdboomost effective electricity to help
r i sThesaim of the reforms is to create a balantex of renewables new nuclear power

and carbon capture and storage and ensure fair competition. With an extra £110 billion
invested in the lovcarbon energy, it is claimed that the reforms Wi b e better f or
economy, leaving it less vulnerable to rising global energy prices and supporting as many as
250,000 jobs in the energy sector. The reforms would enable the dé&hieve its climate

change and renewable targets, including 34%uatoh in its CQ emissions by 2020

(relative to 1990); at least an 80% reduction by 2050; and ensuring that by 2020 15% of the
energy consumed in the UK comes from renewable souBesb j etche tappr oval
Parl i ament , the EnerhgyvBilRoyas Axpetbhednt @
ElectricitysMauvukatb&®etprand running in 2014

2. 7TABruaQ i ty

The devel opment of air pollution control i n
smogs experiemaed hien 19i5t0ises Tcwer iUK Nati onal
published 1in 1997 and 2000 with commitment
t hroughout the UK by 2005. The Environment
devel opment ofess samedsgyf twpoarddand decl inir
objectives for the key air pol llu8t ants in UK

The fundamental aim of the government environmental agency is to render polluting
emissions harmless. It is nesasy, therefore, to firstly define a level of harmlessness, and
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http://www.earthtimes.org/encyclopaedia/environmental-issues/renewable-energy/

then to establish a policy towards the achievement of the levels by means of objectives as
costs and benefits balanceAn approach of6c e x posur e r e d uhcatsi olnée nf o
i mpl ementte®d sierekUK more efficient way of achi
effects of Ther eppbbuteoneduction approach i
poll utants with a | ow or zero thr elserodfdi dioal
to public health, -afmfdecptoitveentti @l I g dumoe ep @lolsu
whol e population of an urban area or region
framewor k of deldoretrainmgs tthyer itapspea parcehb | e

T air gual ity objectives/ | imit val ues (
Aconcentration capo) to ensure some bas
Sshould experience, embodying the fAenvir .

T an objectiwvweduwcaisregdd awmer age exposures a
popul ated areas of the country (often ¢
reductiono objective), in order to gen
i mprovements over a nodf apbroovtee cttH eo nb gxeince r
objective above.

PoIIut"A‘YI_(.eras Leve Remar ks

i me
Carbon M eight
( CO) daily |20 mg/
Lead Annud0.d/3m
. ~ not to be ext8eded
(NlNzt))rogen One h20~@/3mcalendar year
Annuag4 @y /3m

20%rnidih 200P8decr ea

x negstt JanuarlyZznamtdh g
PM.i Annuga2sQ/am |\ o eafter by equ4d

}i feadbyst J20Ubr y
One d5@y/am not to be exB86eded

calendar year
Annug4 @g/3m

(@R

T T

PMo

not be ex2édedned

= to

One h)35Q/3m calendar year
to
n d

not be ex8teieded

( S One d/12&/3m
cal e ar year

Tabl Ai 18 QuarddarydsStf or Key Poll f{%®nts in

This will act to makefpektcyemaasdurn es moorre |
public health i mprovemématsoacr 69 eEhRampérer i
can make aoqitgnibfuitecamt to help reduce emissic
such as schemes to restrict or exclude | es
including | ow emission zones, or reduce road
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http://www.epa.gov/airquality/particlepollution/
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http://www.epa.gov/airquality/sulfurdioxide/

2. 8Mainl and Chi na

Coveri nigmatpemiplxRihénChi na is the world's secol
The national census of 2010 recorde®&i hbhe po,
the intrOhliureaddamedcior m -apdpophedp 78, China ha
the wor l-gif swifnagsomafflyr | @c 2011, Chinaés total
USB, 203ni 18 bnhh GDP per capitd®¢anmddfmal ofof |
2012, it i1is thegwstl dtcenemgpndboeh bhbmi ali t ¢t

arity, anidai ge atl s

GDP and purchasing power p
i mporter . Acfcogdoasg to t he
i n

d
t

Wo t?°Pd CBankodos puob
consumption per capita 0

was 1,807 kg

China is thelargest energy consumer in the worlgecondargest consumer of o8, 9 2 4
barr el s p e behindahe United Statéafhdihe largest producer and consumer of

coal(3, 826 mi | | iindhe wasldwhich ticcountsrios gimost Keof the world's coal
consumption Although the use ofnatural gas is rapidly increasing in China, consumption

was 4,624 billion cubic feetin 201C.hi na i s the worl dbés tlatraglest
carbon dioxide emissian ffruoerh sc ovassu mp,t 3 20 roif

2041'¢®

As a result of soaring energy demand from a
related grewmttrencfi venemglyustry, China overtool
worl dos | arrgetse e @iO:ndirarbshinion a2 @0 72.00 9, China
commi t ment to reduce its carbon intensity I
Achieving the 2020 goal wi || require stren
policies imnigsdusatpmpy, amecielsd and motor vehicl

naturméngaabl e and nufcdre aerl epcotwei’d ictayp agcei nteyr at |
2.812Fi wearl an -Z@Da¥Emgy andoBment
On 14 March 2011, tohpel e @k i nNCaoOnsg r & tsi ocanpaplr oR & ¢

devel opment programme for 1heAmenxg tftheesgean
industries eF¥thibyYe®hdgd0NM@), T hbdreecarccb| athed t o

energyenamndommamtwn ea gy (nucl ear, wi nd and S
conservation and eawd r onheatagnyt df&thhipcolaeesc t abh s |
nofmossil fuels to reach 11. 2%16f i mmaay!| gne
16 reducti oononmgou iecmrer ggr aundi ta oXf7 % DrPeducti on
di oxi deseméssumint of p@DRFP oaverThtethe | aamal so ai
poll utahemical oxygley 8®Wmaadcdmamida S©Oi trogen ¢
by 189

Pr(iézb)'reemefof energncl nt @t reahd@O21015)

art'eé:
T Nucl eanApowkerate the development of nu
provinces, promote nucl ear power constr!
constroucl ear power projects with a tot:;

1T Renewabl e EneCognyst3asitz eldarigyedr opower st a
water sheds, such as those of the Jinsha
t he constr upcotweorn porfojleyxdrso with a total
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million kW Construct 6 onshore and 2
bases, with an additional installed cap
energy power statednsamwadiht ya adafot@averi nst
focus on Tibet, |l nner Mongolia, Gansu, |
T Oil and Gas iBopet Nat Watzkak hGhtiama crude oi
(Phase 2)}MyatnhnearChoiinna and gatsi @n)p,eltime qda
Asi a natur al gas pipeeast GCRbaTeal3Imi asi

3 and 4. The tot al |l ength of oil and ga:
150,000 kil ometers. Accelerate the consi
1 Pwer GACcdel erate the construction of ou
| arge coal power, hydropower and wind p¢
regi onal power transmission channel s us:
kV or above sgowmerR2iotOre®nOsOchmet er s. Carry o
intelligent power grid construction, i m
the applicati omowrf mentteerld,i gemmd omantstt r uct
charging facilities.

2. 8ARr Qual it

China's Mi nistry of Environment al Protectic
ambient air quality in China. As from 28 Aug
86 major cities. The API | evel nitss,b ansaerde | oyn sti
di oxi de, (nNSQ rogen) ,disouxsipdeendedNO partiemlian es S
aerodynamic diameter (PM10), g)a rmeoans umoendo xa td

monitoring stations throughouetd etaoc ht hcei tlye v eAln
poll utant Aamd ptoH d uvAtRaima | til melelxi dhes¢ Tabbl. & hb%)e
The pollutants can b&heaeaesence®gafa@nan PiMiLfOe r e
are measuredlpesaday®ga€@€ @ amod e har mf ul and a
avervaagges hour The final APl APhha er drsg ec ad fc
valfue®dmto 300+, which are divided into sevel
t he categor i zdttiho ngfnbekbanmicdtians (eilg tarbeessiar e def i ned
to protect public health.

Due tdoomihneatoah ebnheer gy structure, the wurban
China has been seriously poddmud e Batbgyle md gdch
Par ti (TwS)Raittels t he growing acid precipitation
greenhouse gases ( GHGs) . With the rapid de

transportation in the past towocdeaadds subseht
Il n February 2012, China rel eas@8 -22001®&iwc a mbi
sets | imits fory.4 hTehef inresst sttianmed acmd sP Mi | | no
although many ci t ihaseainap Ireenggmoen ss tiam d@hridrsa e a
the national timeline.
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API Air Pollution Health Implication
Level
0-50 Excellent No health implications

51-100 Good No health implications

101-150 Slightly Polluted Slight irritations may occur, gividuals with breathing or
heart problems should reduce outdoor exercise.

151-200 Lightly Polluted Slight irritations may occur, individuals with breathing or
heart problems should reduce outdoor exercise.

201-250 Moderately Polluted | Healthy people wilbe noticeably affected. People with
breathing or heart problems will experience reduced
endurance in activities. These individuals and elders shou
remain indoors and restrict activities.

251-300 Heavily Polluted Healthy people will be noticeably affed. People with
breathing or heart problems will experience reduced
endurance in activities. These individuals and elders shou
remain indoors and restrict activities.

300+ Severely Polluted | Healthy people will experience reduced endurance in
activities. There may be strong irritations and symptoms al
may trigger other illnesses. Elders and the sick individuals
should remain indoors and avoid exercise. Hgaldividuals
should avoid owtoor activities.

Table 19 Health Impacts with Different Categes of APl Values in China

China's current air qual i tinvgatlaunedsar dGl aisnsc Ilu c
apply to speci a regions such as national p
including urban. anadabp meal2esritrd at hear easr ent a |
standards in C6GBnaRoO0&a2. specified in
[ PollTul Average [Clals Clas[ Unit]
SQ annual 0. 020. 06
2hour s 0. 050. 15
hourl vy 0. 150.50
NQ annual 0. 040. 04 ma 2 m
2hour s 0.080.08 |M9
hourl vy 0.200. 200
CcO 2hour s 4 4
Hourly avdqlo 10
O3 Ma8hour avf100 (160
Hourly avegl60 |[200
PM O annual 40 70
2hour s 50 150 ea /3m
PM.5 |annual 15 |35 g
2hour s 35 75
TSP annual 80 200
2hour s 120 [300
Talbe -R@bi ent Air Qual ilfy Standards in
In order to improve air qualityChi na mai nly adopts the foll owl
control from the year 2000:
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T Adjusting the industri al Sstructureeveaartd | &
and control the industri al poll uti on;

T Launchdeymt h ncomprehensive contr ol of air

T I'ncreasing energy efficiency, di ssemi nat
i mproving the energy structure;

1 Making virgtog otues leddmch forestation progr a

T Promoting the advance of environment al S (
environment al i ndustry,;

1T Applying economic incentives in the area

1T Perfecting envirdonimetnemadi fl yeigng | eanviomormamen

2.8.3 2012 Energy Policy White Paper

In October 2012, the Information Office of the State Council of RRRBGlished the 2012
edition of White Raper on Energy 8licy. The White Rperpointsout that) e ner gy i s t

materi al basis for the progress of human ci v
the devel opment,( icefnemadrearimss ac ineatjyor str ategi
the country moves towards itspeoalty édbrmoder
and i(tiiiig an i mportant strategic tadgkrof t hi
stabl e and sustai nablITee Papereith thé follewing captgntsr e s o u
summari zes the current s tCahti nsa @fn d e paurt gy f e
devel opment policies and(®bjectives for the

1 Current energy development

1 Policies and goals of energy development

1 All-round Promotion of Energy Conservation

1 Vigorously Developing New and Renewable Energy

1 Pronoting Clean Development of Fossil Energy

1 Improving Universal Energy Service

1 Accelerating Progress of Energy Technology

1 Deepening Institutional Reform in the Energy Sector

1 Strengthening International Cooperation in Energy

2. 9Summar y

2.91 Highlights of Energy Policy

2.9.1.1Hong Kong

Hong Kong has no indigenous energy sources,

energy requirement The objectieepsurd tHoatg
needs of theredmmabhiyt y edfecment bgf ah
he

energy

and to minimise t environment al i mpact of
efficient use and conservation of energy.
Policy documenitgn thaed Aidminhestpast three yeal
sever al i mportant consultation document s, n
(1 1) 2010 Hong Kongbés Climate(i@mWgrngeCodMmbradti e
Cli mate ChyanSgaevii ngnearngd Car bon Emi ssi on Reduc
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egional Cooperation Plan on Building a Qua
proposed in January 2012 and preparation for
a stedictwaoherent and comprehensive Eyneamgy Pc
term of the new Administration that took off

2.9.1.2Singapore

Despite having no significant energy assourc

Asia's energy clemtgest tdiel worddlidsg 3hubs, and
centres i nThe Sirgaporearr Godernment pointed out that energy plays an

independent role in Singapor e &entineed ecanomic |, anoc
growth and devel opment. The wultimate aim of

continued economic growthAs a small country with limited natural and energy resources,
Singapore is mindful of the impact that energy supplyugison could have on its economy

and society. Singapore considers it is imperative to manage the security of its energy
resources and the key strategy is to diversify energy resources. The Singapore Government
publishedseveralimportant documentsnotably (i) 2007 Energy for Growthi National

Energy Policy Report(ii) 2009 Sustainable Singapore Blueptirand (iii) 2012 National

Climate Change Strategy.

2.9.1.3SouthKorea

| Bout h, Kleyned. 6 % of tot al primary emesgiyccor
energy production and the rem83onihgKobedds ia
policy objectives focus on ener gy Tsheec uSoiuttyh,
Korean Government is of the warw ttdhatelnieavw e€n
pricesd adverse i mpact on Korean economy an
countryobés high dependence on energy itmgort.
5Year (2009 to 20GRBY wtk asne afveme @Geuermn pl an
i mpl ementing  rtaie gryat iaBdnfacl2@d 3 of 107 trillion
budget wi ll b&eaklk |lf®@batGa dck einn Gtr loevt |

2.9.1.4Taiwan

Tai wen i es on imports for mofeelt hano @®Bepert

requi rlema@mtD.9 Exebet iavpeprYavaend a proposasurmcensi
to transf or rh owa icoaacbooinmt 0y aNbiyin i2s0t2rOy. offh e c o n o mi

proposal-teem goalbngf cutting total annual gr
by the year 2025. Mandatory progremsr duiyave
conservamniemnedrigngnalu cinter gy ef ficiency standar
el ercita op rTh élwad tvGorv er nment wi || begin collecti
I n the wake of Japands nucl ear crises i n Ma
new nucl ear energy policy in Novem@aearce2®hl ¢

nucl ear power s.

2.9.15 Japan

Japan is dependent on i mpormeebofivsreonalrby
Japands energy policy has been in the past f
of indigenous enerngtusblycead.l Beocsasude fuel s
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power had offered an indigenous option that

Nucl ear power i's also affordabl e, especiall
mar ket s. Koo et e rE,astthelapan Earthquake and t st
by the reactor damage at Fukushima Daiichi,

As of May

ongoing p
shaken h

5, 2012, al/l of the countryds 54 n
ublic oppokushioma f Dai ioeyh inagnndt ttleleias |

the core of X*ampanedaeeneeor gy ep anleieady .t ot
electricity in summer, Japanods Prime Minist
resumption of two nuclear reactors at Oi i n
Power Company pdoeosspiittieonpublQnce oof thsestautkedar
on 1 J uTheStra&edit Bnergy Plan approved in 2010 clearly requires further review
Furthermore,thd eci si on of the threeai gcenalbD86 fHaoe I
20123 klelbyeddled@y al | ow fsoebtihiiei5cth uacnbgecalro c vy .

2.9.1.6 Australia

| 201Nuystrali d" wagedtheemergy producer in the
OECD net ener gy dhepustratian Goyernmentustet! that eargy is

fundamenta t o A un®denn adoriomydasd society, and access to secure, reliable and
competitively priced energy has been a <cor
development. In this context, it is critical that energy potiontinues to strike an appropriate

balance in delivering energy security, facilitating economic development and meeting clean
energy growt h. Mai ntaining Austranountgod ®r ener g
the Government

The Australian Geernment published a number of important documents, notabB00%
National Strategy on Energy Efficiency, (811 Garnaut Climate Review, (ii2011Clean
Energy and Other Skills Package, (2011 National Ehergy Security Assessment, (2011
Straegic Frameworks for Alternative Transport Fuels, and20)1 Draft Energy White

Paper: Strengthening the Found®atildn$ Jad yAtu
Prime Minister, Julia Gillard, announamd t ha
1 July 2012. 't is believed that the Carbon
incentive to invest in renewable energy.

2.9.1.7TheUnited Kingdom

The UK imported about 30% gfrimary fuelsto meet its energy reqement. The UK

Goven me n t pointed out that energy is essenti a
is fundament al to the success of the UKOGs e
support the transition to a secure, safe, affordable anecdolon energy systg and

mobilize commitment to ambitious action on climate change, internationdihe
Government is determined to address the twin challenges of tackling climate change and
mai ntaining the UKGO6s energy securi tenefiisn a w:
to the UKG6s economy.

The UK Government published a number of important documents, notably (i) 2007 White

Paper on Energy, (ii) 2009 UK Low Carbon Transition Hldsational Strategy for Climate
and Energy, (iii) 2011 Carbon PlarDelivering our Lav Caron Futurg(iv) 2012 Draft
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Energy Billand (v)2 0 1 2

t he. UK

2. 9Mai Bl and

Chi na

Energy Effic
Chi na
the United

overtook

i ency

St at es

Strategy: Th

t o

become t
in 2007.In late 2009, China announced a commitment to reduce its carbon intensity by 40%

to 45% below 2005 levels by 2020. Th2" Five-Year Plan (2012015)approved in March
2011 calls for no#ossil fuels to reach 11.4% of primary energy consumption by 2015.
Similarly it targets a 16% reduction in energy consumption per unit of GDP and a 17%
reduction in carbon dioxide emissions per unit of GDP over the same period. The plan also
aims to reduce major pollutants by 8% to 10%s part of its strategy to meetrban
intensity and energintensity targets, China is aiming for more efficient nucleawver
development, and also plans to boost hydropower construction in the southwest and increase
the length of its higispeed railway to 45,000 kilometers.

In October2012, China published the 2012 edition Wthite Paper on Energy Policyrhe
White Paper points out that @ ner gy
civilizatio

energy

t he Chinese

resour ces.

n and

remai ns
gover nenin,

a

an
ma j

i
i n
or

s the
di spensabl e
strategic i

2.9.2 GDP, Energy Consumption and CarbonEmission

mat er i

a l

basi
ssue
bosgain

t 8t antalient and

basi s

c

conc
for (

Table 21 summarize the GDP per capita, energy consumption per capita and carbon
emission per capita of Hong Kong and the other six economies selected in the Study. As
energy co

expected,

nati on wi

Hong

t h

heavy

Kongos

industry

consumption and carbon footprint is the highest.

per

capital
due to the servicaature of its economy. Being a global leading mineral and energy export

base,

Hong
Kong

Singapore

Korea

Taiwan

Japan

Australia

United
Kingdom

China

World
Organization
Affiliation

APEC
WTO

APEC
WTO

APEC
OECD

Nil

G7
OECD
WTO

APEC
OECD
WTO

G7
OECD
WTO

2011 GDP
(Nominal) per
Capita(US$)

34,259

49,271

22,424

21,900

45,870

66,371

38,811

5417

2011 GDP per
Capita World
Ranking

25

12

34

40

22

90

2011 Energy
Consumption
per Capita

(Kg of cil eqv.)

1,951%

6,456"

5,175

5,222

3.584

5,296

3,017

1.807*

2010 CO, per
Capita (Tonne)

6.51

8.93

10.57

8.58

17.87

7.54

5.14

*Fi

T a b2l IePe r

gures

are f

or

2010

t

S

cCapPt aEnergy Cons Emptisdd#End
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2. 9P8licy, astdr daaeget s

Tab22eummari zes the energy policy/ plan, clim
reduction targets, air aqpaleimeynt padl iocy/t ©t dred d
Hong Kong and other six economies selected i
Energy Policy/ Plan/ Bill Climate Change CO, Emission Air Quality
Policy/Plan Reduction Policy/ Others
Targets Standards
Hong Energy Policy Objectives 2010 Climate Change 50 -60% carbon New AQOs for
Kong 2012 Chief Executive Policy Strategy & Action intensity in 2020 2014
Address: Energy & Environment | Agenda (2005 as base)
Singapore 2007 Energy For Growth- 2009 Sustainable Reduce emissions | Air Quality 2006 Green Plan
National Energy Policy Report Singapore Blue Print; by 7% to 11% below | Standards 2011 |2012; 2008 Land
2012 National Climate 2020 BAU levels Transport Master
Change Strategy Plan;
Korea 5-year Plan for Green Growth Included in Five-year 4% carbon reduction | Air Quality
(2009-2013)(covering Energy) Plan for Green Growth by 2020 (2005 as Standards
base year)
Taiwan Energy Management Act 2009 Proposal on Low Bring carbon level to | Air Quality
Carbon Country 2000 by 2050 Standards
Japan 2010 Strategic Energy Plan Included in Strategic 30% carbon Air Quality
Energy Plan reduction by 2030 Standards
(1990 as base)
Australia [2007 Energy Reform Report; 2011 Garnaut Climate 25% carbon Air Quality 2011 Strategic
2011 National Energy Security Change Review; reduction by 2020 Standards Framework
Assessment; Carbon Pricing Scheme | (2000 as base) Alternative
2011 Draft Energy White Paper |started on 15t July 2012 Transport Fuels
The 2007 White Paper on Energy; 2011Carbon Plan: 1990 levels by mid | Air Quality
United 2012 Draft Energy Bill Delivering our Low 2020s; 50% carbon | Standard
Kingdom 2012 Energy Efficiency Strategy |Carbon Future reduction by 2050 Regulations
(1990 as base) 2007
China 12! Five-Year Plan (2011-2015); |Broadly covered in 12" | 40%-50% carbon 2012 Ambient
2012 Energy Policy White Paper |Five-YearPlan (2011- intensity reduction Air Quality
2015); below 2005 levels by |Standard GB
2020 :17% reduction |2095-2072
in carbon intensity
within_Five-Year Plan

Tab2RieEner gy

and
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3. OPERATI ONS OF SECTORS REBPORSLBCEBELFOR M
SOURCESEMIFSSI ONS

Bei ng weaorsieernvtiecd p @ewe® n o segnadtei hoi ncsl \eess saanl@ls t he ke
sources of carbon emission aFnodr I|coeonmaplé €di rt opvn
gas pracdsotutroa of emissTlhhinss géesaml ow ec oveweof
regul at or yi nffrraansetorpuecktaa n eosnisnventory of :all t
power sector, town gasRegedttador sgan @ o tptod d sup @ rotn
carbrommsromsthesae esadtsor present ed.

31El ect3aecctidry

Tabdl3sehows Hong Kongdés electricity consumpt.i
expected the commer ci a6l4.s8eghteonrt ottoao k ean elrigoyn c
due to tolred emndrewdi cneat ut & D6 HoehgdKbhgttyheons
increased by 3.6% over a period of 4 years
Furthehemoeéegectricity cbhS,u3ngaaibdor tii.be22 6809 ofif s
Kongdé®ntotgygl consumption of 283,540TJ.

Year Commercial | Residential Industrial Transport Total

aIn an aJ an ()
2005 88,561 35811 14,636 5,163 144,171
2006 93317 35,428 14,015 2,444 145.204
2007 95,051 36,422 13,104 2,495 147,072
2008 95,543 37.100 12,182 2,520 147,345
2009 96,728 38,972 11,143 2,523 149,366
2009 64.8% 26.1% 7.4% 1.7% 100%
% of Total

TabBieEl ectricity Consuimp®@d@®n by Sector
Given that the electricity sector takes up
consumpti on, it tihe mrdeedswagriitgs pgngsihlate f or
emi ssi on*&idcal £610g81i fi cantaisroupalel wtfar td @i ssi o
31. Regul atory FrameworKk

Thel ectsreicdiotry has al ways been privately owne
electricity i s supptlt egdatbed 1t @ges mleiessattiocia u i iy o
retailing) p o wean gkompga nE leesc:t rtilieHEGMp awhy c i mi
i ncorpor at eGL P wie ol 89d0n ga nkKdq rICd. P i mwihtt €«edh was i ncc

1901. Both power companies do not have a f
Energy and Sustainabl e Devel opimlemndSwcdieanrec lofof
Control (SOC) Agreement .

Te HKSAR Government-yeatetedmi SO€ ®Bgoeédfent s
2008, one Wlard tehreotHEe® @Wheh SOCPArge ereante nd 15 e
expire 8unthbiult 2tPhdearre iinst eacihfa d wné 82dBedwc o r dtimeg t o
Eniromuenidthiu SOD&gr e e me h ptahtaditee power companies

a7


http://www.heh.com/hehWeb/Index_en
http://www.clpgroup.com/

to provide sufficient facilities to meet pre
supply areas. I n return, etdheryataer eofenrtattdrend
assets (9.99% for average net fixed assets
Th&OCAgreements also provi dengt Kéonvige rammeemotr Kkt
regul ate the power comptei asfainds mboi poot eédb
consumers. The power companies are required
for certain aspects of their development pl
Government 0s caonmsueant ttaa i f heiardj ust ment s. Te
fina

nci al perf ormances of the power compan
conducted j oGonvtelrynmbgt t Aed t he power compa
incentive/ penaltyt adjf usetmmesnstisonsn pee$pemanc:¢
operational efficiency, customer services, e

The SOC Agreements do not offer the power cc

supply area for eixchlewdep ormeewc ocnoenDpsa nayq d élr &€ aemnt
basi s, CLP supplies electricity to Kowloon
Cheung Chau, whereas HEC supplies electrici
Both power companrieelsi aabcihiietvye oaf smoprpel yt han 99
hi glgé 9ibradustry standards

312 El ectGaeamertayti on Facilities

As 20n11, Hong Kong has a total installed el

including 70% of tdhe2 cafpatch ®g GodRigchodetagg Powe
Station and 50% of Phase 1 of t he nGuxainnguznh o u
demand recordedyW.n 2011 was 9, 200

3. 1.C2FP1 ectQeinceirtayt i ol Facilities

El ectricity suplpdardard tChe New Kloem ri tori es,
Chau and sever al ot her outlying islands is ¢
Peak Power Stati on, Pennyds Bay Power St ati
Guangzhou Pump Statage. Powde the end of 2011
capacity was Ba8BBMW derctanhbder ecoMWgd vimg2 @ll
reser ve 3da riga.enl foriélectricity generation is in terms of install capacity is

shown inFig. 1and Table 2.

3.1.2.2. HEC Electricity Generation Faciliti€¥
Electricity supplied by HEC to Hong Kong Island and Lamma Island is generated at Lamma
Power Station. At the end of 2011, HECO s

maximum demand rected was 2,498MW, giving a reserve margin of 49.6%. Fuel mix for
electricity generation is in terms of iafied capacity is shown in Fig.aghd Table 3.
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e

Peak/ Bl

ack

Point/ Pefnyos

Coal Fired Gas Fired Oil Fired Nuclear Pump Storage
Unit Unit Unit Power
Castle Peak 4,108MW 0 0 0
P/S (4x350+4x677)
Black P/S 0 2,500MW 0 0
(8x312.5)
Penny’s Bay 300MW
P/S (3x100)
Daya Bay 0 0 0 1,378MW (70%
P/S of 1,968)
Pump Storage 0 0 0 0 600MW (50%
P/S of 1,200)
% of Installed 46.2% 28.1% 3.4% 15.5% 6.8%
Capacity

Table247 CLP 6 s

F u eTlermdif Installed Capacify)

Fi gi.La2anma -FQoraeldFi rGads/ Wi nd

PO9wer/ Sol ar

Coal Fired Gas Fired Oil Fired Wind Solar PV
Units Units Units Turbine
Lamma P/S 2,500MW 680MW 555MW 0 0.55MW
(3x250+45x350) | (1x335+1x345) | (4x125+1x55)
Lamma Wind 0 0 0 0.8MW 0
% of Installed 67.0% 18.2% 14.8% 0.02% 0.01%
Capacity
TabbieHE2Cds Fuel Mix in TE& ms of
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3. 1C@al , Nat ur al EXaesr gagn dé oN & e It ei aognt
3. 1CB8alElfeocrtGeinceirtayt i on

CLP has -eigad gemérating units (Station A: 4
Castl e Peak Power Station with a total i ns
commi ssi onetdo & mphnme &OaBt2i on Bt of r09m ALI9I8-ba ir ghdt c
uni t selheacvter ost at(E RBb upirlretca pi sdabodardapdabi gnoinv
removing more than 999% edfecparvtei ccaldpatl eisg.& r Reeta
fire Bufrureergsasandde s §l Gpthawre aah i ®fn t(hd ifredr ud7 T
in stage was clodmlyetfeadun nd POMW. wmdlt s with a
of 2, 70t8MWast | daBe St heil opeNMOxs samdhsS@®educed |
t h®®@ nd0 Yoespectively.

HEC al so h-Aasredgheneoating units (Stage 1: :
Stage 3: 2x350MW) at Lamma Power Station wi
Stage 1 was comnic&%4dDnetdadoe ®am9f2PO9@&@M d St age 3
1999979 Al | fdairgedt unddls nhavwe sERNa@irldt desi gn
of removing more than 99% of particul at es.
FGD as standard desitdghre. reRmat nohigt twb BGDet
250MW co-ahi tfg rewads completed in 2010fi maed t h
fitted with FGDs to 2,000MW with the HB@E&GDI |
coal fired units havéeunotal ¢ guihpfpidrdevie iandid @ 34O0R
Low NOx Burinnerpl&ycssee @mmce NOx formation by mor

Citing coalfired generating unitasmajor sources of emission of air pollutants, Hong Kong
Government decided that all new genemtimits should be powered by natural gas with
effect from 1997,

3.1.32Nat ur alE|lGacstGéinceirtayt i on

CLPO6s Black Poi nitnsPtopaSreedStd atmapachiayg of 2,50
ei ght 3t?®»mbMwed cycl ECQQTge neémuathbimg Whi ch w
commi ssioned in stages from 1996 to 2006. /
of ssmayfite AFO Class design with &Asghdwrd itrher
Fi. @, t h-ei rgeacka reoil ed gl ed aby graast ufrr ovh YYaacsh efnige | 1
of fshore of Hai na&m |lhdeégamujrre hs wlhumgar ian&g 7as pi
The Ygkrdiemas field is approaching thenend o

sup.ply

CLPinsolved iWeskEthet SEatbwmndal Gas Pipeline cor
an outcome of the Memorandum of Under st andi

Government in August 2008 that secures gas
the nextCRk®Waseapsedsa framework of agreemen
Shenzhen Gas to jointly develop a LNG ter mi
Pipeline project. These are key gas supply

Pozgyziar Staedon or eewil ace the existingl dgnmasndl i
fi .d
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6RXUFH &/3 6HPLOQ

Fi.giBat ur al Gas Supply t6¢i BhgekcPBPaornhespPowe

According to CLPLtAmen ucadn sRerpuocrtti o2n0 Iof a new ¢
pl ant modifications atn BraeplrBoionh BdowehoSe:
suppl gpmwraesved by the Goard nalwtlneow okgelaetl ¢gd 21Dy
early 2013. Thi s-f woedduentabl at t Béna gkos Proiignrtat
from existing Yacheng gas supply toOAsvaarni ous

interim measur e, CLP entered a Gas Sales Ag
facilitate a smal/|l gas field, dplcattiedg i Yia cSho
field, to ssepmlgemgarst stulfd |l gxif or 5 years

The Nat i onal Devel opment and Reform Commi ssi

investment in the branch line of“2Westto-East Pipeling WEPII) in Deember2011 to
provide lang term supply of natural gas to Black Point Power StalioBecember 2012, the
Executive Council of the Hong Kong Government approved the Gas Supply Agreement to
supply natural gas to Hong Kong from M&PII over the next 20 year€onstruction of the
20km subseagas pipeline from Dachan Island to Black Point Power Stas@ompleted

and new supply is expected to arrivedarly 2013to replace the depleting Yacheng-13as
reserve$™.

HEC has two CCGT generating unat s otfdilxr3ega MW
capacity of 6 80MW at Lamma Poweommitsagiiomed T
2006 of the mosbdamat iFed Céiasgl elesi gn with a
56. 5 %. The 345MW CCGT wunit <conrshiisntess ofettrwd
with one 95MW steam turbine ahidredecapagbbialdi

completedoi me2010he 2O0AI0 wBBIGSS iun tcsamy.e pov
l i quef i ed n asouceddrom twyoacauntries, ha@¢ly gtralia and Qatar.

LNG for powering the 335MW CCGT wunits at L
Guangdong LNG Ter minal at Cheung Tou Jiao Vi
49 undegraa Bas Supply Cdnt rn ascttbhedtii gedvieeatl ti v 2 dI0;
price of natur al gas, a shorter term (5 ye.
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