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1. eimundeiauelunsdadinesuiioaivayunalnduadunsiuussavinmmslindanuluseme
e (EPC’s Sink Fund) iiteaztilugnisairsnalanaiauazussgddalumsdfiununelénaln EPC

2. \iemuuazdnvhdeiaueuusiteaiianalnuazusagalalunisduiununelinaln LCC iiothlugnms
WugUasduesnsueuasiniintumelinaln LCC TneiSenth “LCC-TVER”

3. edmihdeiausuugdmduuumslunmsimuasaivnzaudmiuanslunsliwdanuiiiuaig
ADINN3UBIRNANR (EPC’s surplus allowance) wagA1susulAshn LCC-TVER
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Energy Performance Certificate scheme (EPC)

* MsduasunsiiulsEavsamnsionasnuluaimsmIualuaglsiumuALUNalnaaaive la
AUNUNNTUTUUTIUTEEME IS 1 Udgm

. Lﬂumiwwmnalﬂmamwamt,asu mMsousn¥ndaazn1san GHG lulssumuauuazeimsnIuAL
SumAMSHARNE Y Hunaln Energy Performance Certificate (EPC) Tmamﬂmaﬂmﬁ Target-
and-Reward Fadumsafiuns lasadasla

o WumstmmuadmingvesUsuansannslind susemiienisngds (Special Enersy Consumption
Target) VDU UKL EPC UaziinseeniuiusesdTinamdsuinlsevdavisoanatinaining
Adathly (Energy Certificate) lianunsatiun®ewie (Trading) waznulilgd@wmsulusuesle (Banking)
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China’s Top 1000 & Top 10,000 Energy

Consuming Enterprises Program

Korea’s Energy and GHG

Target Management Scheme

UK’s Carbon Emission Reduction

(CRC) Energy Efficiency Scheme

L
. A

) el }4 Japanese Voluntary Emissions

Trading Scheme (JVETS)

India’s Perform, Achieve
& Trade (PAT)

(¥ 'R

5!

- Q = Both energy efficiency target and policy

pll —
 — Energy efficiency policy only
B Energy efficiency target only

No policy/target or no data

Source: REN21 Policy Database
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Perform, Achieve and Trade Scheme; PAT

° ﬂﬁ”LVIﬂaumﬁJm‘vm@LLNHUQUWLL%Q“U’]@W@M?
L‘UaEJ‘LJLL‘UaQﬁﬂ’]’J”mJE)’lmﬂ (National Action
Plan on Climate Change, NAPCC 2008)

o AsuinUszansamanslengsnuduy 1 lu 8
NU5NVDY NPCC (National Mission on
Enhanced Energy Efficiency; NMEEE)

® NMEEE 9¢aAWHUNISNIY 4 1IRTNITHAN
(1) daiedy ESCOs (2) daaSugunsalusenda
wasy (3) Transuselovtmunieiasniseu
#9 EE Project taz 4) ¥1asn1sueaulunig
USuugs EE anadnviang (PAT)

* PAT: 1A59n1501AUSAULNDLNNUSZENS ANNTS
Tgndanudmivanamnssunlinasauas

* PAT: Muuatt muneliann1siondsanuainig
(SEC) melu 3 U Ufualdlmdnunesneasu
wazanasnddmanemiienisusendanasny
131 Trade wisanulilslusuinnle

Energy Intensive Stimulate

Industries Funding
for ESCOs

and capacity building
of financial institutions

Targets for Mandatory
Energy Saving

PAT EEFP J/
Energy Efficient Fiscal
Appliances MIEE EEEED ) Instrument for EE
BLY . PRGF
SEEP VCE
o J Public Procuremenﬁt

' Reward over achiever

MARKET BASED MECHANISM

‘ Penalize under performer
.‘

Verification * Market based
trading on Power

exchanges
achievement

Targets : Trading of '
\/ -

*SEC stands for specific energy consumption

* Baseline SEC
* Target SEC e Under
achievement
e Over

Source: Emission Trading in India: A Study of Two Schemes, K R Bandyopadhyay, TERI University, Working Paper Series Vol. 2016-03, January 2016
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AANNISLAZNANNISVINIUVDY PAT
ESCert Issued ESCert ‘

Purchased ==

O
ol &
1 b B O uw
% w % % w 8 °
(o)} [ § f oo} @ .5 %.
7 O 2 72 =l = £
© B K : © © [®) o
o~ N2 Trading o< S
. ) EXCha n ge Non Compliance
Trading Not Required
Penalty
Imposed

i i
Complied Complied

Achieved SEC

Achieved SEC

0 Q
- Z
o 7
L o

Target SEC

SEC (Specific Energy Consumption): Energy Consumed per unit production

PAT: nmiun % Wvangliaanislandssuduwie (SEC) aglu 3 U dgendndmaneniisnisuszndandeu
gAY (ESCert) W Trade wisatnulAldlusuiaald d1a1andinunganea1usunssadonuie ESCert NALNY

Source: Presentation on Implementation of PAT Scheme in Petroleum Refineries by Milind Deore, Bureau of Energy Efficiency, Ministry of Power, Government of India; 2017
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PAT Scheme v899uLfe

sUuuy unsmstifuaualufunalnpaaiitensedu EE
szezLIaInaln Cycle I: Cycle II; Cycle IlI:
2012/13 - 2014-15 2016-17 - 2018-19 2017-18 - 2019-20
ARTg et 8 @191 laun 11 @ aewfiuain Cycle | 3 @1v1 | diwann Cycle |
Tsalwiih o Bud nszany aae-sa | laun anvnsalw Tssndunasglsuinng | 8n 116 1e
alard mn dme wazegiiden syl
534 478 518 T3 621 $1g*
Whvisnenisan  6.686 Mtoe siadl 8.869 Mtoe #ol ANEYD9 116 18
N3 IIWageU 734 1.01 Mtoe sig¥
HAANS ann1slinaanule 8.67 Mtoe siall | agseningsnilunis

(geandntmung 30%)

* 448 51904 + 89 s18lusvasarv Ay + 84 s19va9 3 @11 tnl
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m i
Energy Determination of
Conservation targeted designated
Act 2001 consumers

Determination of target

Computation of baseline reduction

Obl igatEd Installation of Energy
entities Efficiency Measure

Determination of savings:

Third party verification of -Meteri
Sing: by aceronitea etering/measurement
auditors 'Deemed Sav'ngs
-Engineering Estimates
BEE and Certification of ESCerts
EESL eligible projects Issuance of ESCerts
Power
Exchanges Trading of ESCerts
PXIL and IEX
BEE an Tk
d 1 DE GIETIOTSINR ot Retirement of ESCerts

EESL ESCerts

Source: “Energy saving instrument — ESCerts in India”, Tanushree Bhattacharya, Renewable and Sustainable Energy Reviews 16 (2012)
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Gate-to-Gate concept

~
~

E < Al forms of Energy

Electricity (KWH)

~

Plant Boundary j,

-
~

FO(Ltr) ..

NG (SCM)

PROCESS

Coal (kG) .-~

>

Qmwn

. Others (KG or Ltr)

I

Baseling SEC :
]
E Reduction in SEC

Target SEC \
: Expressed m %
>

Yl

v v

A 4
’

Source: Presentation on Implementation of PAT Scheme in Petroleum Refineries by Milind Deore, Bureau of Energy Efficiency, Ministry of Power, Government of India; 2017
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Bandwidth in Specific Energy Consumption within sectors

1.400 Pulp & Paper Sector 1

Wood Based

Chemical Pulping Process

. Higher Target for Ener 8.519

Non-Specialty paper gIn-Ef‘l’lt.:?ent Plants = -

1.200 ® T
@
. \
1.000
2]
[ Baseline SEC ] o ®
¢ [ Target SEC ]
0.800
&}
&
e © Target Range :
0.600 s § o © ® 3,04% to 8.51%
3.04% Low Target for Energy Absolute Energy Saving :
Efficient Plants 84067 TOE
®

0.400

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Target is plant specific .....Less for Energy Efficient and more for Inefficient Plants

Source: Presentation on Implementation of PAT Scheme in Petroleum Refineries by Milind Deore, Bureau of Energy Efficiency, Ministry of Power, Government of India; 2017
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ASANHUNTITUY PAT s¥ash 1 uay 2

No. of DCs in ‘i‘:g:?ga::zf Total no. of Realized Impacts - PAT 1 (2012-2015)
PAT I y DCs PAT -2 Energy Emission skill Investment
- S Reduction Development
10 2 12

1 Aluminum Rs 9,500 Encouraged

. 8.67 mtoe 31 million Capacity .
nCh|0r-A|ka|l 22 3 24 5635 MW tonnes of coz building: crores |nvestments
<] Textile 90 14 99 oo of 1 5000+ fO;ft_energv

.25% of India’s 1.93% of Engineers efficient
" 1Pulp & Paper 31 4 29 total India’s and technologies
Iron & Steel 67 9 71 primary emissions operators for domestic
0 Fertilizer 29 8 37 2::;2;’ 13718 manufacturing
"/ Cement 85 27 111 Energy
T Auditors & Rs 24,517
n 144 22 154 Managers Crore invested
Power Plants 219
nReﬁnery NA 18 18 Accreditation

1 DISCOMS NA 44 44
" 11 Railway NA 22 22

621
Target Energy Saving Sharep 2 Achieved Energy Saving Share

o PAT szesii 1 (¥ 2012-2015) Ailunisliu
Aluminium

8 nauanarnsINlinaInugae Tsalnih
winle Jud wdnuaziminndn 61uda

¢  _aa = dl Chlor- Alkali Thermal
Aladl ealivlluy dwe wazidanszaTYLaY Thermal 1% Power plant

Chlor

Power 35% Alkali
NITHONY Plants 48% Iron & Iron and 1%
a 2 oa Steel Steel
* PAT sza2i 2 (U 2016-2019) vgngwiaidn 3 227 ) 25%
v Textile

naugnaIvnTsy Ae naulssnauLdy 5509 ! %01 and

. . . , Textile Fertilizer Paper 3% -

dswazarmhglni dazvuds (salw) 1% papera pulp 7% Fertilizer

2% 9%

Target : 6.686 mioe Achieved : 8.67 mtoe

Source: Presentation on Implementation of PAT Scheme in Petroleum Refineries by Milind Deore, Bureau of Energy Efficiency, Ministry of Power, Government of India; 2017
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PAT: 41a35n1560vayu uasunaslneg

UININITEUVEUY

Unadlne

q

Cycle | Cycle i

s1g1aa1nn15918 ESCert anunalnnans

s1e1fa1nn1sv1e ESCert munalnnann & & UININITAUAIUNWNIUDUE

L% = a ® i i
WnsNIsEluaYUNIINIBRasn1sRulung Partial Risk Guarantee Fund for

aLiung EE Project Energy Efficiency
*Venture Capital fund for Energy
Efficiency

®Industrial Energy Efficiency Fund

1 %) 1 Ad' 1 Y o ¢=i 6 1
ANUSU = AR + AT lYIEAINIIRIUNAININT9IUE
* A9 @ Rs 10 Lakhs
e JSurunvn X 511 ESCert
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~ 51@1 ESCert 1%av1¢lu Power Exchange 57181 ESCert g81isunvuaaiusy
o BusreTadmSudiivilaiudi = e K ¥ -
3 *  UITLUUANAUNUATUNAIUVDIRNUTENBUNNT

[ ] & a v o

Lﬂuiﬂmmlﬂa}ﬂmam ns1efdng
Py . a A =l % ~ . o

Cycle I: GuFonglufauiueeu 2560 lae * 59m1lud 2014/15 (Cycle ) Wiy Rs 10,968

N3UsTUAaEU 17 S8
e sl Wiy 768.50 Rs -

Price of ESCerts
1200000 "SeNBid  mmPurchase bid Cleared Volume  =s=MCP {Rs/ESCert] Sihd0
— P=WcxPc+WoxPo+WgxPg+WexPe
1,000,000 "'H\ i Where-
1,000 1,000 P =Price of one metric ton of oil equivalent(1mtoe);
500,000 \ B9 mﬂ%‘ Pe=Price of F-grade coal declared by Ministry of Coal;
g i Po=Price of fuel oil as declared by Ministry of Petroleum & Natural Gas;
_.? \ o E Pg=Price of gas s declarad by Ministry of Petrodeum & Natural Gas;
g 00,000 2 Pe=Price of alectricity;
z S 600 We= Weightage of coal;
400,000 I *-.':U Wo=Welghtage of oil;

g

Wg= Weigtage of gas;

£00
. s00
|
l I 250 We=\Weigtage of grid electricity
200,000 o
l L [ﬂ I I I The weightage of coal (We) in the Indian energy mix shall be worked out as under:
o r We=  Amount of coal consumed in 478 DCs {in mtoe)

-z-‘éi:f + ;‘P&&ﬁ

a{ﬁ. .f‘“cy.,r + +* & ,v‘éo & & Total energy consumed in 478 DCs (in mtoe)

¥ 4
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PAT Scheme vasauLag (5)
4 = M Yo

uniseunlasu

(" < Y o ) ) ( < @ s A v v ¢ ' o A
PAT 1Jua1015M15USAU 31500 1mMuaunysu waz » WUuladenilsndanalvinadnsgandndivunen
AUSuagluszauge ANAUA

N J N J
571 ESCert Tuunuiugenitsadeviglunain » Prenseuliian1sdevelunann

. J . J/

/ \ /9/ Y 1 1 o a gy 1 1'% \
v s v o mwa ver fldnsaudulvgiazaiiuuinsnisiauauanas
gidnsaunaanisidnasnulafudmvanegazlasu L . edet o Y

5y " Y Lﬂuﬁgﬂsznaumsmum’[muumﬂﬂﬂmwmunﬁ

31978018%A991NAU Cycle a2 was1A1 ESCert » o . .
. D w4 amu lu Cycle Il An1snnuanInsnIsadueayy
nleann1sureAsutIenn 4. .

N D UIIUAY D

4 a o = % ) 4 h
ESCert UsiliuannUsuiaunasaunanunsaanle o . .
N » Lifsaaladmsunalnaaadnasla
nuIndminng

N J - J

N . A "o gosiinana/nalnsasiumsionns A
N15%av1e ESCert ALiiun1slu Power Exchange S Sy
e o e v wdy 2 » * U3uau ESCert N¥avnefinaunwarne il
#Alvanglunisameitsudmiudnnesnisyevie . N

L ) Transaction Cost gaiiuly )
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Top 1,000 Energy Consumption Enterprises Program ¥843u

* LnumivUatiudl 11 (w.A.2548-2553) vaadulszmeaitivangan Energy Intensity (EI) a3 20%

* 1A33n15 Top-1,000 Wusnasnisatiuayunisan Energy Intensity i msneUssndanasanulnlduinnii 100 dusiu
WBUWINETUAY 5831I719U W.A. 2549- 2553

* Tasans Amualigusznoumsisimslandanuluseivasdiuau 1,000 518 (dwasnudu 1 Tu 3 vesszme) A
wnsn1sUFulTUsEavEamnslangenu lnensimuad minganuiduduveanslindununaznesanasuadusiay
578

® 53AUsLNAUVRILATINIG AD NMSUTLLEIUANYNINATUUSLANSAINANT MNAINUVDIDIANT LaziuuAd L8N80
Energy Intensity tngidunisanasfiusenininiadguasiusenaunis mssidiunislasinisuseneusme mslindegels
Wso0190uN1589lNY (disincentive) N15ASI980UNNSIINEIUT18T ANSAAMIN F1897U LALRIIFOUNNSAILTIY
1IRNTNT

* y&alasans Top-1,000 Auga ldvenelasanindu Tasens Top-10,000 atfuayuusumAatiuf 12 vesduduiunis
Tutat w.f. 2554-2559
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Mtce

nslanasnuluningnanssuvasauy
U Coal based industry

2500

2000

1500

1000

500

Energy Consumption in Industry Sector by Source

Energy Sources for Electricity Production in China (2010)
Heat

I Electricity

I Natural Gas

- Wind Power
Coal Gas not Coke 1%
B Source Coke Oven Gas
M Coke Other Products Natural Gas
0,
M Coke — 2%
M Total Petroleum Nuclear
Power

M Direct Coal Use 2%

]Il

i
IIIIIIIIII

1985 1990 1995 2000 2005 2010
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Top 1,000 Energy Consumption Enterprises Program VDI

sUluy wnsnsligusznaun1svualugiaanisldnasnulu 5 ¥ lavaursadeseadvunald
szEzaNaln Top 1,000: 2006 - 2010 Top 10,000: 2011 - 2015
K139 * fuszneumsuuelvig) 1,000 T1eusn (>180 Mtce) * fuszneumsuuelvig) 10,000 $1E450 (10 Mice)
tnaanyaiuAndy 30% venmslindsmuenseme | ldndsmusaiufadu 60% vemsling smmetsume
1wl 2005 Tud 2010
* WuN1AAEINNTIH U 9 @ . i’;uﬁﬂszﬂaumiﬁwﬁww 16,078 518
widn Yssdennaztlnnedl il nanlwil slaviswilos AARAFVNTSH 14,641 518 UaZNIAALUIANVUEN
g1 Tannease nsen Ty LAzaIA15aN 1,437 58

. i’mﬁﬂszﬂaumiﬁlfﬁws&w 1,008 51
1W%uen158ANTS 8 Energy Intensity a9 20% Tu 5 U wiseuszanad 100 | Uszanad 250 Mtce

Towaseu Mtce 910 600 — 700 Mtce
NAANS annstanasula 170 Mtce o U 2014 annslandsanulandl 309 Mtce
Top 1,000 Enterprises Program Top 10,000 Enterprises Program
Orig. list Evaluation Orig. list Evaluation
2008 2009 2010 2012 2013 2014
Total firms 1,008 922 a01 Ba1 16,078 14 542 14,119 14,308
MNon-co mplia nt firms - 36 2B 15 - 1,377 1.191 948
Non-compliant rates - 3.9% 1% 1.7% - 8.5% 8.4% ¥ 1%

https://globalchange.mit.edu/sites/default/files/MITJPSPGC_Rpt303.pdf
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China’s Top 1,000 and Top-+10,000 Programs

Top--1,000 Energy Consuming Enterprises Program (U w.A. 2549-2553; 2006 - 2010)
Top--10,000 Energy Consuming Enterprises Program (U W.A. 2554-2558; 2011~ 2015)

4000

3500

2500 A

2000 A

1500 -~

Top- 10,000 Program

ATaUAAYN 2 T4 3 NSINasuUsEnNa
85% vasnsldlugmamnssy
AABAEIMATIY 15,000 518
mmwmmimmuawuaa 2,000 579
WmnemsUsERSanEanuTag 2011-2015
250 MTce

1000 -~

500

Total Energy Use by Sector
(2010)

B Industry B Residential

Top- 1,000 Program

AsoUAaY 1 U 3 NNSINEIIUUTENA
AUsEngun1sTelvg)ldnasaues 1,000
e

U mnensUsEndangsu 100
Mtce uazgenindwisng 50%

Transport B Commercial

B Agriculture @ Construction

Source: NBS, 2013.

Note: Mtce >> EJ = 0.0293; EJ >> Quads = 0.9478

asAUsERUMSALTEUNNS

NN INUATTAUFIUATNANY
wazidungn1san

N13ATIVFDULATIATIZAATUNGIU
TassnsTuntsuduusyasuudasdn
wallnaySnewaanu
N1SUTNITIANITATUNAINY

N1331891U0YAARHA LAZNANITALIUNTS

WlguealuaYUVINIATY

msliasaduayu/unsnmsgdladusngg
NSUTLEIUNAYDINATY
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*  N3ENTIRYSNENINGINTLATAIMINGEUVRY NDRC:
Humbeauiuingeundn U3mstanis/Alssauauieitos Tngas
Fnassimneniseusnundsuliungusznaunis dwuih uay
MAUALANITALTEUNNT

Program
administration

® o W aa ' a = v o < o [
anauadiRuiand (NBS): IntnlunsiiusIusudoyanasany
aﬂﬁﬂllLLﬁ%ﬁi’lﬁ]ﬁﬂU%ﬁ]HaﬁiﬂﬁJﬂ’m i’JEJﬁQLNEJLLWiIﬂﬂ’lugﬂ’Wﬂ%WéJNTU
PRy

o faz g y v o Program
o ﬁﬂUﬂﬂ’]UUi‘W]i@]’mﬂmﬂWWLLﬁ%WS’J'ﬂﬂ@‘U (AQSlQ): 'iUNﬂ‘U@JUﬂ’Iiﬂ’)UﬂiJ compglnents

=] v o di ao L7 1 o
‘l/ﬁ'é]U\‘iﬂ‘l_lluLi’e]\ﬂﬁﬂ'lilﬂﬂ’l'ﬁﬁli’ﬁnﬂﬂ']‘v\la\‘l\‘i'lu

®  ANENTINIEMIANUUIMSHAEMAUgUanSwdduLMesy (State
Securities Assets Supervision and Administration; SASAC): A1AU Program
auan1saniiunsmunsussndanaasnu
lusglamia/mhenuniady nunnmsaidunisaudvunesu EE
MussuunsUssiunanuuszatvesiimineny

evaluation

*  aunaugaangsy ddwsulumsiiiiunsiiesnsgiuinasgiusu
Usgangnmmsldndsau laun n1ssausiudeya nsaiegiudeys
UsAnSnMnasUTe@RaMINg sy kagn1sWAUSnwLazng
Anausulviungusenaunis

(3 a o t 24 [V
NANITNENYIVBINIGAN

enational administrator: NDRC
local administrotor: rovinial

governments
+Other stakeholders: MOF and MIIT

sEnergy benchmarking
sEnergy auditing
*Technical retrofits projects

sEnergy management
sIncentives and penalties

*Datareporting

*Savings esitmates

*Program evaluation
*Reporting and dissemination
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Top 1,000 Energy Consumption Enterprises Program ¥843u

Top-1,000
P~ Top-10,000
gonatuayurosnasnuiiszudals dnsatuayuiavihendwnunusendale
* 250 RMB/tce TuniAnaduag me. * 300 RMB/tce lun1Analguas ng.
=L Hauly: Haule:
< Fossyndamdrnulalsidosndn 10,000 tce * fesUsyndandsnulalitosndn 5,000 tce
a . - o o o a o [ [ A o
é ANLUUNINTANTUTENEANGIU 5 WIMINIT18 ® AMUWNIATNTUTENIANAINUNNINUA
e
= . .
= * syRuvRRUlRUATUAYURNRAY
8 (Y a0 o (Y] a Y] e’d' % (Y]
c * AATTAUNITANNTAIRENAMTUNEN ST TN I91Ug
* dwiugnamnisu 8 Ussnnillindsuge sasnantiilu 4 sedumuuseansaimnislandany
* JRuatuayuaINeIAnNIsEnINelseina 191 IFC ¥ Risk-sharing Facility
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Top 1,000 Energy Consumption Enterprises Program ¥843u

UNSIUNLASU

1A lUsinsNIAIRUsEna UM TiuIaulafum sIUsEANEA WG
sruuteyalasunisuuualinvuineUseansravedusunsy
TWsunsulifiunasinennanisiu

Y VYV VY

HUsZNRUNTIZHD Energy Audits wazUsziiulonalumsiiiuussdvsamnslindany wagvhunuilelusss
Whmnensaamslindanu - vienedfidengannsasuiiunsidies urlusedesiiongidsrmnyanaeuen
FeanlF91809 Energy Audit Uszanau RMB200,000 - $glvimsaniuayulasnisdneusuuagyheeninaditetismie
HUsENOUNS
> mstmundamaiuayuremiendsnuiiussndald
v Binmsatuayunaussudaomn Insdmundeulwmaussndarm
Top 1,000 %”Lﬁ%’uﬁuaﬁ’uayul,ﬁaﬂ'ﬁsﬁé‘@wé’wulﬁﬂajﬁaam'w 10,000 tce
v fvusnasmsiumsusendandsnuiaglasuiuatiayy
Top 1,000 & 5 Uszinn: (1) Usuugummielehiildauiiu (2) District Cogeneration (3) Waste Heat
(8) Wasudamainity war (5) Ufuwasunawes
v Snmnmsatiuayuussainm 5%-8% vesrianideinds (31adudiu 4,000 - 5,000 RMB/ton) iauszani 10% ved
YAAINITAINU
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Carbon Emission Reduction (CRC) Energy Efficiency Scheme 983 UK -@%#319810413n35

® UK Iusnsallunisan GHG a1 80% nnelud) w.e. 2593 (2050) 91n5eiuguvast w.a. 2533 (1990)

QJ

® UK ®@8n nsu. ﬂ’]ﬁLﬂaﬁJuLLﬂﬁ\‘iﬂﬂWWﬂNEﬂﬂ’]ﬁ W.A. 2551 - $5R81UNTHEN HINSNNTNNENISAN I‘Uﬂ'ﬁﬁﬁﬁlﬂ/

anfuayy
Aanssuiaos GHG Tnelnguszasd- Wasuuvasussmagmadudlasniueuy
* lufeufiunau wa. 2553 Ideendids CRC Energy Efficiency Scheme Order 2010 (SI 2010/768) (CRC) i

ANLULINTNTHSBLATINS CRC (Carbon Reduction Commitment; CRC)

® IngusrasA NIIBUTURAYU
(1) ann1sUaeefing CO, 16 AUy ® Environment Agency, Department of Energy and
melul 2027 Climate Change (DECC) dwiSunisaiiunisludangy
(2) asnAuATERUNNTIENS 1Y Lazad

® Scottish Environment Protection Agency d115un1s
® naln pnfunsluanonuaun
Cap-and-Trade + CRC Performance League * Northern Ireland Environment Agency dusunis
Table + Bonus silunislulesuausinile
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Carbon Emission Reduction (CRC) Energy Efficiency Scheme ¥84 99ng

sunuu " glandnaunisannisUdesinseunsyantunquitlinasuliutunnn
szezLaaInaln Phase 1: Mar 2010 — Mar 2013 & Phase 2: Apr 2013 — Mar 2019
n15id3u U9AU waszaunmsidndiuuuadu 2 szau lawn

" gifansldlil < 6,000 MWh feasamzidsuienenuteyamsliondsnu

B Jfansialn = 6,000 MWh Aeednnisnisianasanulnlaniudivung

ngadnane AansvunlugianAswazionyy HeudesinwisounszansnuszuInd 10% veeisuseiea
wWviune ann1sUaasfngsaunszanta 11.6 aruduarsuauset Tull 2020
NAANS
70,000,000 2150
60,000,000 2100
2050
50,000,000
2000
40,000,000 1950
30,000,000 1900
1850
20,000,000
1800
10,000,000 1750
0 1700

2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17

mmmm Total CO2 Emission (tCO2) e Number of Participants
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N39UVa4 Carbon Emission Reduction (CRC) Energy Efficiency Scheme

®  CRC 1 Hunnmnsnsvadu Amua e uyinnsTuinLaz ey
NYINUMT NI TULAETD Carbon Allowance WWaLNNaLLe
nsuans o,

Purchase allowances
“ommr e & /0\

® msatunsisNany footprint” (MseuMSIgnaInULaY
Uy CO2 TuoRniinumn)

Participants

®  AwMINSENasuLazMsUasns CO2 Tuauan 1 U

® &g Carbon Allowance 3n3giavaen1sUdas CO2
°® ) a ! o oS & n‘L
139A5U 1 U vindasy CO2 unnnnamnusuelu 99 Allowance U T
Fal a 1 1 c
AANATDUNILAL IIATLFINITTNUIN seceme e

* JgAuluikuszneumInge Allowance lngiasanyssdviam

1Y Performance Table league

. %’gﬁ’ﬁ’]ﬂlﬁmﬂ Auction Ut financial incentive IﬁLLﬁﬁ:\I:L‘fhi'm

Tpsamslunsusuuss Energy Efficiency
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rergy o b rer | pandume

WRIUINI5VDY CRC (WESUAL)

Start of 2 compliance
i Start of 2%
: 1** sale of allowances 8] e L
= Start of 1% compliance yvear “Double” zale to cover 7 sale of
Qualification Period *3tart of the Footprint Year 2010411 emissions &nd i Start of
Participants with at least forecast 2011/13 —— Capped Phase
ane HH settled meter Emissions
need todetermine their ~
totsl HH electricity BRegistration 1* Recycling 2™ Recycling
conswmplion. Period payment payment
A - |
f 2008 ]ll 2009 4 2010 | 2011 A . 2012 l 2013
Emrx X et seemmer [ o ocose | e ocomse apw N
& < & L3 © T L3 € L L € <
C aieer, L. ¢ X o) X i X 7l
M e I
The EA sends

ot registration
packs to afl half-
hourly billing
poirits

Footprint Report due 20 Annual Report due

1* Annual Report due Allowances surrendered

Allowances surrendered

Compliance Year Annual Reporting Deadline

1 April 2015 to 31 March 2015 Friday 29 July 2016

1 April 2016 to 31 March 2017 Monday 31 July 2017
1 April 2017 to 31 March 2018 Tuesday 31 July 2018

1 April 2018 to 31 March 2019 Wednesday 31 July 2019
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Carbon Emission Reduction (CRC) Energy Efficiency Scheme %84 99ne

Phase 1 & Phase 2

[ Y a o/ o 1Y 1
Sylinuatduayuleensglidasng 2000
(Cost-neutral) e
; v o | 16.00
[ ]
oo A lgnaeaugandn 6,000 MWh 100
G S 1 12.00
Bg YLULNDYD Allowance 31nN1T I
© Udaearsuauainnisidunduuas 800
< o 6.00
u(':t’ Ny
= . 4.00
c * Ruanv18 Allowance aziily 2.00
; 1 = OISIU Y Y ll I -
IYAU MﬂUE\JLGU']i’)aJﬂa N ReNnIN 2010/11 2011/12 2012/13 2014/15 2015/16 2016/17 2017/18 2018/19
ﬁﬂlﬁ'ﬁﬁ]zﬁ Bonus m Forecast Sale Price (F)  m Compliance Sale Price (£)
/ a [ ¢ I'4
ATUNITIRY funmanwalasdns A
) ® Failure to register - £5000 plus £500/day registration delayed  ® NamiﬁﬂtﬁumsmaﬂQL%W%?M%S
éo ® Failure to report - £5000 plus £500/day report delayed Usgmaduansnsay Jain
g * Failure to disclose information - £500 per HHM aiunsldf azdwmasetoldes
- ® Provision of inaccurate footprint - £40/tCO, LWiﬂzﬁﬁiLsﬁlﬂ'ﬁﬁﬁJﬁ]’lﬂﬁa’lﬂMmﬂ
® Failure to surrender allowances - £40/tCO, @170
sy | 4




» o o "'"\ Th
(Cs-14) lassnsAnwinalnsnmuazusegeladmsu LCC wag EPC ©prmr ooy

PARTNERSHIP FOR L e ]
MARKET READINESS TGD treitp im tra e et

AT NERVLEAIUTSANTAIN EE v0gLU1Tuviavun (Performance League Table)

ﬁ'f:j?::::gue MEF:E:FEMH Total emissions | Total cost @£12 |Average emissions | Average cost @E£12

BEST |Scotland 588 428 897,726 £10,772,7112 33,249 £398,989

— | South West 41 39.3 511428 £6.137.136 34 095 £409.142

West Midlands 552 355 T03.404 £5.440 848 54108 £649.296

Morth East 719 34.0 338,383 £4 060,596 30,762 £369 145

WWales 728 332 416,509 £4 998 108 23133 £277 673

All local authoritizs 766 29.9 7,142,996 £85.715.952 36.076 £432.909

Yorks & Humber 792 279 617,934 £7.415,208 47 533 £570.401

Morth VWest 814 31.9 857 31 £10,288 452 3727 £447 324

All English regions 326 273 5.815.388 E£69.784 656 38.259 £459.110|

East Midlands Be7Y 223 431.003 £56.172.036 53.875 EB46 505

South East 894 226 963,733 £11,564 796 40.156 £481 86T

East of England 921 220 470.862 £5.650. 344 33,233 £470.862

Londan 933 19.3 921,270 £11.055 240 27.917 £335.007

WORST [N Ireland® 1035 10.5 13,373 £160,476 13,3711 £160 476
*Only one Ml authority represented

° ' '3 = 6 =hes e Early action metric Growth Absolute
o
ALNYeIIANSIUAITNENUsTIUdardinud Ay Taunisiang — metric
0%

0%

3 U ] d 100%
HuAY Allowance EUNUALAUS Introductory

phase year 1

& y.:j 3 1 A o yd o7 |
F1eliviazIneAunduazdl Bonus wae Penalty +/- 10% Y0IUaA1 == T 10% -~

a aw o . 5
Ruiusznaun1s@e carbon allowance [IEELEE

o A 1 £y 1 Introduct % % %
® Bonus/Penalty asUsuiiunnt 10% aunilulanielnuaved fires oot 20% 20% o0

UMM +/- 50% FILANANTENUNINISRUBIANTNILAITI
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Energy and GHG Target Management Scheme vastnmala

* 9ndemnas Copenhagen Accord Wl 2009 invaldlauansansudtulunmsan GHG a3 30% 9Nseiy
Business as usual (BAU) nellull 2020

* Tudauwegu 2010 iﬁaaﬂﬂgwma Framework Act on Low Carbon Green Growth (Framework
Act) adlunsiu 3 1599

O AMUALMLNYan GHG YasUsewmdlanas 30% 210 BAU Mmelud 2020 (maunladinsusurtwune
Wunisanas 37% melud 2030)

O YARITEUUUIMTIANTSLUMINY GHG (Greenhouse Gas Target Management System; TMS) g
NUINTIAU Energy TMS dmisUgpanvnssu nswanlviln msuues 91p13 inwnsnssy 01w wag
RNGE

O MyveNnMINaWaliansaaiuinnINIsluNFaueAIsUaLATAA (Emission Trading Scheme;
ETS)
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Energy and GHG Target Management Scheme vastnmala

* TMS: Insthunlglugauateneissy 1990 Ineiduanizmundiny waziaannisidndanuwasnis
U emaevlaada

o Wulasanslneasingla fylinsaduayusirunistiuiazinalulat InaEdmlianiudnlung
e U e AN WA UIUNIATY

o ldiszauminudnza wasannldinalnaaay uazunasnedinasnislsenia
® Energy and GHG TMS: Amualiuseniniinisuaes GHG gauasiimslindsnugaiiiunisannsnisil

lnglvnmuadwinglunisan GHG waznsidndsnuieuiu BAU Ineiinsigauuaessiaaeuusednsninns
ANHUNTVBILT VWA tagilunuFumenisRumnufguslila

® 31035115 Energy and GHG TMS wiesaamslidsswmaussaid winewnalunisan GHG wazaanslindanuas
30% 1nen1uN1sel BAU nelud 2020
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Jineatasuazunuinuidriily TMS Scheme

@ There are 4 government agencies, each of them responsible for managing given sector under TMS.
- * MOE : Waste *MOTIE : Energy, Manufacturing, Industry *MLT : Building, Transportation *MIFFAT : Food

MOE © MOE (Coordinator)

(Coordinator & Supervisor) -Standards & guidelines

-Accreditation VB
-Supervising of CA, VB
RM -Conduct survey on entities if needed

MOTIE | MLT || MIFFAT || MOE © RM (Implementation)
(Industry) || (Transportation) (Food) (Waste)

-Target setting
| T | T | T | T -Review compliance report
l\ GIR -Enforcement to the non-
Information (IR, MP, CR, etc) i compliance

V| (Registry)
V b bl 1 O GIR(Registry)

: -Research & analysis
Controlled Entity (4 sectors) -Sectoral GHG target
* RM : Relevant Ministiries

- . . IR : 1| , MP : Monitori |
Independent Verification Bodies e e

VB : Verification body
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Energy and GHG TMS
Strenghened Energy By

\u]uﬂE:‘g:::i. ™S 3 ;:"i e E:::Imuﬁrn PII::::
2010-2014
Strengthened Energy TMS Energy & GHG TMS Introduction Korean ETS

szezianaln 2009 2010 - 2014 2015 -
sUuuy Tguszneunisimuad g | wuvadasla linagsisanunsaususing | Jadu

NNFAANTS INEIULRY ETS

(Voluntary)

Tneindgazetil 1-3% 189 BAU
BLd139 38 U3¥M (47 installations) 490 U3 1wl 2011 Udeos GHG Anwlu | 599 Ustmuas 5 anenisdu

62% vasTIUsEANA Tudsewe (a4 w.e. 2017)

wWnnng AN 1.32 mtoe Tu 2010 | Cap Tu 2012: 598 MtCO, Cap Tuusiazd
NININIT SgMvualyid On-site " vusnisadsnymamedaun " 2015: 573 MtCO,,
GUETGINY! Monitoring and Reporting AUsENaUNs ® 2016: 562 MtCO,,

" Tiduglunsauduannsnisaiy | ® 2017: 551 MtCO,,
USEANTAMMNAINUNIUNWUTEN | ® 2018: 538.5MtCO2e
IANTTNANU

unaslne 3 =P 6 =10 41U Ususmsmusuliianas (BiAu 10 8w | Ly 3 Weessiaieaia

701) 38 100,000 181/tCO,
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Energy and GHG Target Management Scheme vastnmala

KUsznaun1silinng JUABUNITANTUNNT
Category - . L -
Company Business premise Company ?’:::?ss:’ Company ?;::::;ses ) Genhgrlgll?\}gw:gfefr:‘:iiiogrrgaerﬁzation
GHG (C02) 125,000 125,000 87,500 20,000 50,000 15,000
5
Energy (TJ) 500 100 350 90 200 80 ReP‘E?al“‘u';‘:iI:’!’le' = GIR
_ed o - vd v o ~ o Sectorial responsible organization :
®  Un 1 sguiavsisziiuiazlszn A NiIvIenIlsun Relevant ministries
A A
MIUNIMTNNT Energy GHG TMS
° A Y A v ! Specify Controlled Issuance of
Tl 2 fusenaumsastiudeyanisuans GHG wagnis frtes (un) |9 3)  mProvement
| ¢ ; order etc.
Tonasnulumou da. il Y
) o v a 1 [ A v [ National GHG
*  MuuadnugdnsuUnNINaIINIIIaNUAIAST LY Set Target (Sept) Performance Report
» * Submission (Mar.) System
LOU NE.
*  yRnUuRzdmIIiuRuUURNslusu 5A. Wie B 2
o a Ly Submission (Dec.) =
ANLUUNTTA LU
\ J \J

* swnuralysgutansvlusiaula. vaUn 3

Company (Public organization, Corporate)
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Energy and GHG Target Management Scheme ¥a4tn1%ala

b. Target Management Scheme (TMS)

®Launched in 2012
*TMS covers 62% of total GHG emissions

* 490 entities designated at the end of 2011

of total GHG Power/Industry Buildings Waste facilities
emissions 412 1 27
® Designation criteria
GHG emission criteria (COz2e T) T m n criteri
125000 500
87500 350
50000 200 B entity
25000 20000 15000 100 a0 . 80 m facility
before Dec. "11 after lan "12 after tan ‘14 before Dec. "11 after Jan "12 after Jan "14

https://www.ifri.org/sites/default/files/atoms/files/cdc ifri coree 11 15.pdf
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Operational Performance

» KETS market results for the 1% Phase (Jan. '15~Mar. '17)

= 524 liable entities out of 525 successfully submitted permits for compliance (June "16)
- A total of 539 MtCO.e was allocated to the entities and they emitted a total of 543 MtCO.e

* The total traded volume was 18.7 MtCO,e
- KAUs 5.3 MtCO,e / KCUs 3.1 MtCO,e / KOCs 10.2 MtCO.e

» Over 10 MtCO,e of Korean Offset Credits (KOCs) flowed into the trading market q
- 74 offset projects were approved with a total of 15.6 MtCO.e of KOCs
= Price trend: (O1-2 "15) KRW 10k (USD 8) - (Q3-4 "15) KRW 12k (USD 11) =
(Q1-2 "16) KRW 16k (USD 14) = (Q3-4 16] KRW 18k (USD 15) =

(Q1 "17) KRW 22k (USD 19) » xrw 1.000 = USD 0.87 as of 13 Mar
W0 [r— 20 4,500 T e, - & Pt W —
- v ' Vi A e W e |, & ——
L . ) e
e 1
1 iy :.'_ - o] " L4118 L %0
L4 _. - 1
Laoo | W Lo00 . L 000
o
(¥l
w0 (£ - I I . o I
g1 l - a [ - s 5
O] "5 O 1S 00 N O 15 0 "16 O 1600 16 04 1604 17 01 “I% 02 1% 08 1% 04 T8 01 “HE02 '1803 36 04 15 01 17 a1 1502 1503 1% 04 13 01 "B 02 16 0 1 04 "Le 0
Korean Credit Unit (KCU) Korean Q'Hs«c-t Credit (KOC)

l‘nrean Allowance Unit (KAU)

e R ST
T —
2 Mo, el el Ifluﬁl‘r!l.-l W Rt ot

https://www.thepmr.org/system/files/documents/PMR_Country%20presentation_20%20Mar%202017_EN_final_revised.pdf
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Japanese Voluntary Emissions Trading Scheme (JVETS)

1998

2002
2005

2006

2008

2008

2012

2012

2013

Act on the Promotion of Global Warming
Countermeasures
Guulitdne1tiu Kyoto Protocol
uily Act on the Promotion of Global
Warming Countermeasures - 41950113 JVETS
muuattnglunis GHG azanas 6%
dleflsutuseduvesd 1990
Wiy Act on the Promotion of Global
Warming Countermeasures - 11915019 J-VER
1As9n15 JVETS Wulasennsnaaes ETS
daaua ETS lasnuauiiugay waviinisi
UMM Feed-in Tariff wazn1sifiun18lansou
(Global Warming Tax) 1114
JVETS g wagudu ASSET (Advanced
Technology Promoting Subsidy Scheme
with Emission Reduction Target)
Fuuldnumutminenisan GHG lnsanas
\wide 3.8% wlawfleuiusedud 2005\

« Manages JVETS overall Competent ——[ Review team

ieusularaulasanig JVETS - nsensiedawindangyyu

£

(MOEJ) Tnedinauznssunis Competent Authority Committee
(CAC) WudSuiinvau aydii Anfiugualasinis

—_—

, MOEJ
Secretariat \ )

MRl and MRA —
( ) / Submit a review report

Implementation (rule making etc.) authority committee —
+ Approves submitted monitoring plans Rewersi S —
and verification reports * monitoring plans (methods); an
+ Judges complicated verification cases U emﬁssiops calculation and
+ Evaluates verifiers' achievement verification reports

Third-party verifiers ]‘—'[ Participants with their own targets

Submit verification reports { Submit;

*monitoring plans (methods); and
*emissions calculation reports

Source: Consideration of Emissions Trading Scheme in Japan, Ministry of Environment Japan, April 2012 https://www.env.go.jp/en/earth/ets/mkt_ s;cheme-emissions_trading.pdf
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Japanese Voluntary Emissions Trading Scheme (JVETS)

[ Japan’s Voluntary Emissions Trading Scheme (JVETS)

J

(1) Scheme outline
eLaunched by MOEJ in 2005

*Supports voluntary CO2 reduction activities by business operators to ensure their emission
reduction targets in a cost-effective way with subsidy and emissions trading
*Participants of JVETS constitute a part of Experimental Integrated ETS (2008~).

—

MOEJ

—/
(2) Achievements

Subsidy to facilities
for CO2 reduction

Commitments to reduce
CO2 emissions

«Total participants: 389 companies

[Company A] Company B ]
o Sale of JPA_| l} Surplus
Oy N EA
g Deficit
& . Assigned
g' Assigned JPA
"" JPA *1

<

[Telriﬂed Emissions

[\;"iﬁed Emissions

Commitment Period FY2006 FY2007 FY2008 FY2009 FY2010
Achieved Reduction(kt-CO2) 377(29%) | 280(25%) | 383(23%) | 950(28%) | 97(16%)
Committed Reduction(kt-C02) | 273(21%) | 217(19%) | 136(8%) | 345(10%) | 100(16%)
Number of transactions 24 51 23 24 41
Average JPA price (JPY/t-CO2) JPY1,200 | JPY1,250 | JPY800 JPY750 JPY830

*1:Assigned JPA
= (Base year
emissions
(An average
for the past 3
years)) -
(Committed
reduction)

*Development of infrastructure: Monitoring, reporting and verification guidelines, third-

party verification, the emissions management system and the registry for allowance.

Julassnsnaasinsla
AUUALUNINTTUNNTAN
n1s5Uaey GHG U93n1ALDNTY
TnunAenTUANUALU AN
Tunseiiuns Syativayu
Fulunsaniuinnsnis 3
AANYURDINFIlUATan
n1suaes GHG authuune

wazauisalanalnlunisae

YraA1sUaLLAsAn Welinns
ann1sUany GHG Juluany
wWnang
mnaiunislalaniy
Wvine AesPuluatiuayuy

Source: Consideration of Emissions Trading Scheme in Japan, Ministry of Environment Japan, April 2012 https://www.env.go.jp/en/earth/ets/mkt_mech/scheme-emissions_trading.pdf
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Japanese Voluntary Emissions Trading Scheme (JVETS)

SULUU
U

STgzIa1INakn

Y v 1
KLU139
wWnune

NAANS

wmsnisuuvadasha dmsuieasiseanuiivazyszaumsallinugusenaunisluses ETS

2005 - 2012 (7 w&)

AUszNauN1sa wsndla Wian 1l N3z &we 913 1n3edRu uae Nlddulsanu

ann1sUaesingiIaunszan 1,245 MtCO2e (approx. 21% from BAU)

wlagaving (2011): AiU139u 389, achieved n1sam CO, i 59,419 tCO,

HATIAILGE 1-7: an CO, emissions b 2,217M tCO,, FuAUNINNAINT

1Y

F9l37 1,245M tCO,

000 2007 2008 2N 2010 2011 2012
Base yvear reference (1COy)c | 1,288,543 | 1,122,593 1,661,251 3,368,015 | 624,546 | 483,137 | 669,690
Reductions achieved by
measures implemented by 911,487 B4gz2.401 1,278,626 | 2,418,618 | 527.550 412,326 | 610,271
_____participants (tCO,) !
Issued allowances to = D B =
participants (1COs) 1,015,467 905,426 i 1,524,841 : ‘;.{),H,-:}H_ | 524,739 ’ .4m1.1m 1._,hﬂ.24n
A"h"“':'::.:t;'?"“"m 377.056 | 280,192 | 382,625 | 950,297 | 96,996 | 70,811 | 59.419
4
Achieved Reduction
(compared to the base vear 20% 25M% 23% 28% 16% 15% Q%
in %)
Rﬂi"“"t'"H:_‘.:;";m“""”“ 273,076 217,167 136,410 334,617 99,807 82.927 101,450
o
Reduction Commitment
(compared to the base vear 21% 19% 8B.2% 9.9% 16% 17% 15%
in %)
Number of Transactions 24 51 29 24 41 46 24
o mmn(.t{f:(::.;;g — 82.624 54,643 34.227 57.930 | 29,649 | 30,481 | 129,689
Average Price (JP¥ /tCOx) 1,212 1,250 Boo 750 B30 610 216

https://www.edf.org/sites/default/files/japan-case-study-may2015.pdf




~ : v )pmr % @The
(CS-14) lassnmsAnenalniimuasusegeladvsu LCC wag EPC @,p Y | o N

TGO o e i

UINSNISEUUEUY

UNad lne

9

Japanese Voluntary Emissions Trading Scheme (JVETS)

JVETS
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