fm Check for updates

Journal of Climate Change Research 2021, Vol. 12, No. 5-2, pp. 537~557
DOI: https://doi.org/10.15531/KSCCR.2021.12.5.537

CDM Alio] EXI2A HES 285 CDM Afgie
2UTLA UEHIZ B ¢

Complementing of the Methodology of Estimating Greenhouse Gases Emission
Abatement Costs of Clean Development Mechanism Projects
Using Investment Analysis Information

Noh, Dong-Woon

Senior Research Fellow, Korea Energy Economics Institute, Ulsan, Korea

ABSTRACT

The Korean government and private sectors participating in the Emission Trading Scheme are expected to utilize a
cooperative approach alongside sustainable development mechanisms of the Paris Agreement to achieve the 2030 greenhouse
gases (GHG) emissions target. It is necessary to estimate the GHG emission abatement costs of the Clean Development
Mechanism (CDM) projects to forecast the abatement costs of the two approaches found in the Paris Agreement; this is because
these three approaches are market-based mechanisms. A few papers have estimated the abatement costs of CDM projects using
information in conjunction with investment analysis, but these studies have various drawbacks such as discounting the emission
reductions and extending the CDM project lifetimes to a technical lifetime. The purpose of this paper is to complement the
current methodology of estimating the abatement costs of CDM projects. Complementary implications are drawn from a review
of the current methodology used, and specific methodology to estimate the abatement costs of CDM projects are suggested
based on an investment analysis of a simple cost analysis, investment comparison, and benchmark analysis. Additionally, a

means of obtaining the necessary information for this methodology is suggested.
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2ATEA AEHES A% Aot 71E 24V A
H-E B4} B ohget AR B3 A5 HESH
2=

A A, Rahman and Kirkman (2015)2 2013 12€7}X]
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Design Document)®] FEE o]&3dto] 137] FFEIZ
CDM At49] 2A7kA  Z+&H]-E(emission abatement
cosS AT LAks AEES HEIE ug
(LCC, Levelized Cost of CER)2.2 Hogom, =7 &
Aol 29 9AH] U CDM Ale] A% LATRA 75
ZF(CER, Certified Emission Reduction) 99 T2 4|83
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o] AL, 3) CERS O] AFE(time value of money)S
o|-&sfto] TR AL R SNt =71 BH7HE Bst
7] 18h QAo g 27 BAH|IE A A HE o=
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729 HA A3 economies of scale)’), CDM AtF9]
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= Atdo] CDM AMY ExEoA 7HE &2 H|S2 AAS
Zolgte ol e At EEH 8R10E= 1) FAt
A9 S5 A2l g HolY A E AL, 2) 4EE
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A(GWP)Z Qlof| 5180l mf- WA B4 whd &
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(N2O, Wi7tA, Hlo] @ 7FA)L WA BAE QI 5%
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H|-§ $4/tCO, FollA 24 7Fsohes 5 JAFY 80%
olo] @2 FEu|golA 24 Theota, Hd A& 3
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AP A2 H]-E (pre-implementation transaction cost)> H]-&
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ot 8 AT 2AVMA IS AT 429 tCOM 9]
oA 389 tCOx= 172 o5t HAFH|-GolA 24T
T Sl FEoE EAHUN ATl g AEHEol
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o FPHE= 3T &+ U= = +ARE Yoy &
i) 23 7] fEoE AAIFH e HF
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Y&, Han and Youn (2007)2 &3t /HARY =2
CDM ARJ9] ®]-&Z =9 H Al #E|H|-8(81,528/ha),
AFS] ZH] H]-8($421.53/ha), CDM 3§74 H]8($96.32/ha) 2.
2 FHS] & H]8(52,036.68/ha)S 245tL, o] 20
A AR 717kl HAE 2AVEA FHEFH(374tCOs/ha) 0 &
LHrol Al 2A7RA 58S $5.44/C02 Y. £
HH-&2 N3 EY JAAHE HEste] mid 5% 55t
= Z0oE 7PN, 9719 A 7HAA7] 59 A
WeH]&2 AR BlE= &R A &R B8
Prototype Carbon Fund9] H|-&3} o= £ 9| H|-E&-S &
8ow, CDM WHuIL S2u18T 12U ASE
W ula QEu g0 Fislel MW V8L 2004
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ThAIA, Chadwick (20062 A H]-E)S CDM AMY
T4 9 =A(PDD) &H] -, BFg4 B7ket =7t 59
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9 A= A5 HlE, CER ] A]9] 2-GH]-G(CER ]
T2l 2%) & CDM +/JoflA CER L7kx| 9] HE ©A
oflA TAYsh= H-Eo = Aot ARG AHH]E
| gl= 4ol B8] CER 353 HaA7]1aL 35714
A7 TS PIE Ae= iRl 7& £%
o] A= Q1&3to] FAEH] ¥]8($75,00009, 5 A 5
EH]-8(855,000), WHE 71EH]-8($200,000) 2] A
7] 2} ¥]-&-(up-front transaction cost)S WHE 7ito] gl=
35-($130,000)2 WHE o] U= B-9($330,000) =
Feotel  2A. WY A B(on-going
transaction cost)ol+= A7t HUETH HiA ZJH|-E3
= HZH 1A (verification report) ZH/gH]-2($8,000)
o] =3tHETh AZF CER LAYRH(2,700tCO,)l woit7}
($20/tCO)E &3+ CER Tl4=21($54,000)°1 4 Azt HY

o ©

I ¢

7) COMY A% 71E W& A9l WiEe] Aole QA Welshs THoIH Al S(transaction costo] WATITET st
Al 82 “CER 7449 ARRA, B71FoI4 AL AASHE 2e4 FAolth CER $29] &3} ddo] gl v8oz 4

of3ict.

8) A 8BS AFITLAIE]-E($40,000)TF PDD ZA41H]-€($35,000)0.2 FAHCH
9) 591 ¥ 52482 DOE B4 1719]-8($40,000). DNA 591H]-8(85,000), <l CDM 528§ $10,000(3F 298] $5,000+5-2
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242 FuAAS Ait] g8 RL CER HAGIAE 2
H 2ol i £o8S BAT & Ut Ao veht
o} H]8L HF 20064 7|&o=2 FHHCL

o A4, Rahman et al. (2015)= UNEP Riso Center?]
glo]edo]A A7E ARESte] 2010E7HA] UNFCCCO
A& 6,970719] CDM AYS tHY 2= CDM A
FHABNIA, BENA 5), 2A7IAS A5 FEE
TR E AR), AAEHF), AZPE005d o] Tt
2012 o]F:)E FEsil, 4 TpAS st 24
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AA AFG 9] 1%0of E3tst gt 7hEu]8o] =2 ZAYo
YzJAGe] HA CDM AFI9] 77%E AFA|stL Qo] 2
SH]E =412 CDM A 29| H|S2 Aol §l= A
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32
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M YHE =22 541
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A3l FAAE0] FeAd e wjaed)S TP = A
JHES TYAZ= AAodA] CDM Ar)efl FA}st
L Agon ¥, 237 Aol 2EU80] £
AR CDM ARlo] 714 ol 238 elon
e 9l (comparative advantage, 745H]-8& Z}o])Ech
= AAA 9l (competitive advantage, HAALY H=
St o ko) ARPAS o FAsk] EARE)
QAL st AoE HYFrh A H]-E(transaction
cost)o] A=H|-E thy] &2 BlSS AAISH] w2 F4F
ASo] AEHES FAEAY 7MY w2 ARSE 1
gotA] geths 288 ZE2Jh

AFA], Shin and Cho (2013)<2 3,936719] CDMAFES
gare s SRR, 7, A 9, AN P43 A
I, o]8=A|(DOE, Designated Operational Entity) 22 &=
AEA o] AMEE DRI HAvA Y {P FES E
Ak, EARAY0] 488 7 F5ol 2L
Aupae G Solg, ARuge] ALY a7l
E(ERIAE, A7AE, A2 AA), AR fXut,
BREAAREY A, 78 5o2 FEFT BAUAY
CDM AFRI9] 70%= AR SARAH-Y A-HCHF7F Al

AlRE ERlEO|Y YR E) S AREROH, 25%= AT

A0 Yepyltt. R FAAEY AHCEERE7L A
AlgE ERlgoly HRSIE)Y AF FAEL 9~ 12.6%
2 Yehgon, JFE89 AU 87528 ¢
TRIE2 123 ~154%2 YEISTE T3 AJZHe] S50
e} 3lgo] Wolx|= o] YErT

o QA Sims et al. (2003)> FAFZoA FENA(E
HEHA 71g), Autar|E TYHAvEA Behdbd), o
2A HiE7EA A 7]1&(0GCC), A Zff, Aol
(=8, T, #olemAs, HEY, HIE) g 59 2

I~ AESES 85t 201093 20201 9] F4A]
[ 7ket v BEA 1 7719] 2LA7FA 35 A=k 45
- AeisiEird At AAZIALHAE 7
7R AHsta AF7|eo]l 7IE71EE 201049
20%, 2020°] 50%E AT 71 F-9- 201099
FEFL 50 ~ 150 tCEA] LHRE A4 viETH3,150
tC)2] 1.6 ~ 4.8%°] NI, 202089] AZTFL 350 ~
700 tC2A] A} BiZH(4,000 tC)] 8.8~17.5%0l N

10) 29 2 A2Y, GPAIUA, $52ES CDM A FRAA Eibt e AAEIRE, AR, HFIC L N,0 F5)e] )3 &
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Hoha BAY AgseLae gAY 49 Arks
ZrE18(10% T1-E& &-8)2 IGCC(-$10 ~ $40/tC)7} 7
7 G (8175 ~ $1,400/tC)0] 7HY &2 o,
CCGT+= $0 ~ $156/tC, LA L2 -$38 ~ $135/tC, =
-$31 ~ $127/4C, TS -$82 ~ $1354C, Hlo| QA=
-$92 ~ S117/4CE BA =AY F=71€9] Bv-&2 A v}
o Aolstue F&v| 8o Welrt WA BAHg
o] A axtol| ofsf sjgFY 2 THYS WHAAT =
gE s Asde] ¥ Aoz skt Ae
20104 71Hog =A4Hr,

o}g A, Kirkman et al. (2013)2 2012 5€71A] 8-
of 525 4,.810719] CDM¥} BNEF9 DBof =EZgh=
2966719] B&A 1 27 A4S qFoR A%, dA]
FEd, A9 #9459, g,  HIE, $YeE
TRt A A, Qg BAu) 52 vagc
Aol BE UMW) CDM Aol 344 1 Al
Joll Hls 3~58] & o, HH|T Bt FAH]
(S/MWe)i= CDM ARJo] 244 T ARl |3} 15~ 50%
U, AQY EXE] FEE 2000 ~20124 7)7) BEE
SE2 2710 344 1 ARRIo] H]s) CDM A19le] 4
Hlelo] 23 Al FApulE wov] Av] Furt uhe
A dRskE @A CDM AI9] 9] AA Aol
Az sHgeh

A4, Greiner and Michaelowa (2003)2 CDM A} 9]
E R4 (investment analysis)o]] gt E0] A& =7] o]A
of &} F7}14(investment additionlity)o] thst H7} 7]&
= AAstHEA BAHEA O] gt o] 242 712E AT
o B4 27142 CDMo] Sol4o] Y AIYE B2
Fo Ag PAT & Y swow Fojgrh

£4 2714 B2 ARL 1A AL 1) 44
AEZA NS AN F1E0] HE A
(reference case)ofl= WAY5HR| LAY CDMOE A|QtH
Atgolls BAshE Aolagl, CDM A ZHdRbrt A4
Q) gohadle S o)F IHF & Uk BF
A Aok Fofaglo® FRF=H F 7E BF ook
ol aclo] CDM A FHS Asfigtth= dS 57

S o

oN I
ol

Ho

B7P1Eo R AAFH. Fol8E Ydst= AT

g 5T &5 AXEE HolA F WA
710l @HA0E L5ty {83t 7IEolEal B
ot 2) 7|E ARQ(reference case)oll Pzet FAXEZA
CDM AFRIS] BIG(FAH], SH|E, A4 H]E), CDM
ARG 9] =EAZHA(NPV), CDM AH] 9] W F-4=2 E(IRR)
5 37HA 71 AAFH. &, CDM AFI9] H]-&(FA}
H], $H&, ASE Hl&)o] 7|& A HIEET £2
3%, CDM A4S A7 (NPV)7E 7|4 9] =&
A7 et %2 739, CDM AIo] 749l E(IRR)°]
71EAAY YRS ERD WE AR 5 V] ARE
TFEFE=T, olHe Al 7HA] BreEE EF ARk
CDM ARRo] 7| Arof] ®Is] FA|Z o= wijgZo]X|
Uth= 2 FHohs B7F 7Ieeltal Ayt B8t
TP 7]Eo] B-&I AR LR 7)o Hls 2&
7FsAdol 7P Wil Agsty] fEstAgE FA 4], FH|
&, &G H-E& SolA ol HES HE2E AT A
7S] &Al, Z12]al CDM AT 7|20 &= ARjloll=
EURN BEO] o] HAT Aolgte M ZAIE A
APt 3) AH o] Yzt B7}7]Z(threshold-based
criteria) © 24 CDM9] WH2E(IRR)Z} CDM AFF 9]
A8+ 7H(payback period)2 AAI Tt =, CDMY W5
0| B(RR)O] AHFHETE WAL CDM AF] 42]
7ro] FATHo] AJR7|ZtHET AA7|ZtolRte B7EEo]
UsdH, F 72 BF B4 ZIE@A0rA)of =)
CDM Atjo] AAA o2 djgzolx] th= 2 YF
Sh= B7P7)Eolgt e A3t BAA wiE JeE He
SHA ST 4 Athe A3 AdR71zto] 47191 A=
=2 YHFAES 2= AT ST HolA A4S
717 o= R &3 H7HA et
@th 4) CDM AFYS] 4ol gk CER =49 7]
& grl7|&0 & AAALE NPV, IRR, payback period
£ ©o]&stod CER FYo] AFY Fgol 433l
(significantly) 7]93=A]9 oEE Brlet= 7ol
T2y vl o] CER 714 A% At w7 esithe 3, 1
2111 CER | glo] $=9/do] &=& AIY YA CER

fr e
_>'4_,
2
fo
-0,
[o

Q,

11) CDM A1919] 90% ol 43l 344 1 %7h9] A1QI9] 65%7h A X9 ALo] SEHTL or], YA 9% Aol
slof itk TR AAUSE 94 AEO| 2T o] ¥ FARY HFS Azko] AUwA FolAIL Qled ol

A=)
B
o]

rr e

o ool

e

F2 AR Aolq B8 Fs) et ek ARo] FHE R 1 WPt R AAstn QU

12) BAHE AlFFANgreenfield), AUy, Al TRAY FOo2 FEAL olgfdt FAL 2V MERS FUAAAT 1E e
(baseline) o] SAVPAS 5T 4 90w, BA FRER COMEAZIA gEADel e TAsH A A4 e 247t 5

3 499 oltt 498 FHYL

0 ot

13) Zojale BAH, BAH, 71€4, 75 Fojajder FE25p7|= et
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Q10] 0] 2 Flojshe A9 AT % Aok
2AEE AHH

AAH A% A2k RRO|) NPV} 22 A77} 2
% hsAo] g R, TR M4 1 R B %
otk HolH MM WX ER B Ae|7to]
7191 AHFE E2 IRRE 2= 397 9lowH, CER 7}
Zo| W} FAjzhe FA] FR7F A3 CER wgol
W2 (M35, LFG)9lli= CER o] AF9] <
of ZA 7]ofst= A7F 7] izl =doll gt CER
7oEs 2 B7HRE7F 9 4 glvhal 87K 1
Al (reference case)ol| YZ$t B7t A H(H|-E B, NPV
H| I, RR H|W)= HE FE9] ARRio] A& 4= 3lom,
53] A 4 o HbE old 7laS AgE ARJMAE
2 Aol Ade ArzA dtE FAE 275=
A Es]RAd) ol =25 FFaoF sk AFA(REH
Aol AAet X2 FIH Ao Jzet B
Z(threshold-based criteri)< CDM A3} Th2 A 9] A
9 4% d 4% BANERA, o= HEo| 4
2 WA CER 9lo] §o8 AQE 20T Frel
srojo] el gre 490 HWst WOl A7)
ARRE RRo| FEaleh Boisich. A4 A:e
o aele XA olfu FAA olfE 3| 3| A
o] B3ttt A%, HRIFH o] A= AF FAE W
A Zoks A%l FojaclE sfdstes S5 7ok
AT O E CDM AHAZ Fofsh= Zlo| HighA|sittal 3%

>~

4

M YHE =22 543

ol= 7=H|

ek, &8 AR AT 2 HE
31 Zo] uhgast

o] &7] 2o £ 7S wAlsH
ot ARt

g g HA, FAY FAAAY A A 7] F+IRENA, 2019)
= HFEHoY FHEH 59 APoGAEHe] A
H|g F2187F 4561 A stetsta AH] o]-&-&o] 55t
of o |qA] FAAZHLCOE)7} 2000 o]l FZA5HA of=
ot EAFc HEFFEAY AAHl= 201089
$4,702/KWolA 2019%0]= $995/KW=E 9 52t 79%
osfgglon, AH] o882 14%0)A 18%Z =0, ¥
FAYYANH|(LCOE)=  $0.378/KWhoj|A] 20194 0] =
$0.068/KWh= ettt sf4-& el AAH|= 2010
39] $4,650/KWolA 20199 $3,800/KW= 18% 3H3
onj AH| 0] 882 36.8%0)A 43.5%% AF5slo] Had
A= $0.161/KWhol|A] 2019 $0.115/KWhZE 29%
st A AA|H|= 2010 $1,949/KW
oA} 20190l = $1,473/KWE 24% dlergion AH| o]
882 27.1%NA 35.6%E A5, B AZPAH=
$0.086/KWhof| A 2019 o]l&= $0.053/KWh=Z 36% o}2H3)
A BA| e Hot AL ST AEEE
SHLAS A9t nE AR 9] AHAYAET}
skt Ao 2 yeiar it

ojz|gt 7]& Aol thet AR th9] Table 13} Z
o] A#d 4 St
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Table 1. Review of previous literatures on methodology to estimate emission abatement cost

literature

data

elements of

methodology

advantage

shortfall

Rahman and
Kirkman
(2015)

registered 7,659 projects
(-Dec. 2013)

methodology
[(cost-revenue)/
CER issues]

estimate emission abatement
cost, economies of scale,
economies of time, technology

development

discount future CER issues
and include CER issuance cost
in cost, no specific method by

investment analysis

Castro and
Michaelowa
(2010)

108 projects of
UNFCCC and Riso

center

methodology
[(cost-revenue)/
CER issues]

estimate emission

abatement cost

assessment period is expanded
to technological lifetime,
no specific method by

investment analysis

Fearnehough et al.
(2018)

registered projects
which are expected to
issue CERs
in 2013-2020

methodology
[(cost-revenue)/
CER issues]

estimate emission abatement

cost and reduction potential

not inlude pre-implementation

transaction cost, but include
implementation transaction
cost in cost, no specific

method by investment analysis

Han and Youn

afforestation projects in

cost

estimate cost for management,

not include CER sales revenue

(2007) North Korea (cost/CER issues) preparation, administration and transaction cost
estimate transaction cost
Chadwick . specifically, economies of no information on
- transaction cost . .
(2006) scale, economies of time, methodology

technology development

Rahman et al.
(2015)

registered 6,970 projects
(-Dec. 2010)

cost functions

examine cost of emission
abatement, economies of scale,
economies of time, technology

development

not estimate abatement cost of

each project

Shin and Cho

registered 3,936 projects

discount rate, IRR

suggest information on discount

no information on

(2013) rate and benchmark IRR methodology
. estimate emission abatement . .
Sims et al. . . . . no information on
technologies cost of technologies | cost and reduction potential of
(2003) methodology

representative technologies

Kirkman et al.
(2013)

registered 4,810 projects
of UNFCCC and 2,966
projects of BNEF DB

investment cost

comparison investment cost of
CDM projects with projects in

Annex [ parties

no information on

methodology

Greiner and

. theory for suggest 4 criteria for no information on
Michaelowa - . . . X
investment analysis investment analysis methodology
(2003)
IRENA . trend of investment cost of no information on
- mvestment cost .
(2019) project types methodology

Source: Formulated by the author
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37} H]&, DNA 59l H|-E, §<2] CDM 55 H-§)o=
FAd5tal, AP AH8-S FHEH|S(sunk cost) O Q14
sto] Expdlof| Z3Fct 12|} Fearnehough et al. (2018)
< CDM AlRio] olm] f{ellof ofn] SEEHAt= olF=
sl AP A |82 FAHH]of ZFsHA] Qkokth. AR A
H]-E2 CDM AMS F75k= oA HEEA] A|&3]
Of St= H|-&o]7] w0 FEH[E LR Q1A|5te] FAH|of
A7) = Aol vpEAsit. Frt o] JEVA =
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AH19] 717k Aol BelHoR GAEE 7$H9l 7]
el £A7I7t0] ohiet LAA 7HET] WAl
CER Wa|7to s sk o] gejalolet

UA, Ae] Zgle HE T YT B BE S
g mgsie Ao| GeHolo

chl, Telgol B ANEOR, BFBES
7}A|(net present value)= FHAFSH o SQl&-2 FA} FX

t

= 7 AT TAROIY 71E WESIES

A3t DRl&S 245l AEHES &
o Fele2 FA fA5 ZAR7 Algst
= A&sh= Zlo] vrEAsit

o KA, 5o FA Ayt 24 WHEC] B A
2 23} Zth Rahman and Kirkman (2015)7} Rahman
et al. 2015)= HE2] AA adE Hu|tE Hrp= 24
7S AEFE 7102 BAFEY, ol ot A
TEAA &35 Hlad 7Pg HHARl 7Eow 247}
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oG, 2AZFA E5HE B4 B o|&1 #iH
ANARE ohat 2ot F2; 713 57 T A-H(Greiner
and Michaelowa (2003))0|4] AA|SE H7} BPHE FofA] 3
A4 A ;R Aof8lE FAREAS Aofall #AH
(barrier analysis) Q.2 2T, 7]& A (reference case)Oll
P2t FAAAR FolA H-E2 TEH[EEA R (simple
cost analysis)© &2, H7}XF(NPV, IRR) H| W= EX[H|wE
A" (investment comparison analysis) 0.2, Atjx|of Jz3t
B 7}7]&(threshold-based criteri) &0l 4] IRRO|| 4Z+3t H7}
= 7|2 ELdE B4 (benchmark analysis) 0 2 BHASH
Ao EAHE

olEigt AXES v o R B =FoA= CDM AFY9]
2A7EA AEHE A4 THES Bdcts ek AA
oA "t} &, 2 A= CDM E4{(PDD)9A] A5 ==
FAHEA A HEeE CDM ARQI9] Ad (ex-post)d 2A7FA
A&l ozt Hd(ex-ante)d HEFS ARG
CDM A9 2A47HA H5H|E-2 EA5t= HHES Al
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7t AETFH(CER SRS A Y AAES v
9] ol Wl 4ol H-&ste] mHY AT TS
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(2010)= CDM A}49] 7|72 CER ¥d7|7to] opd A}
Jo &7 . HGToEN HES FTHAIXI
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A AEH[EZ 24A7MA AESHE(MAC, Marginal
Abatement Cost) 0.2 E2|7|% Sttt AFuict ohofst &
ol AHESt7] wiEol 2 Aol 2A47A HEHE
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=
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re

2 Ao A& CDM ARRJS A47FA 7H% H]8 24
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St FAHQ HHS AAEHA
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50| CDM ARQio] A= A] gk 75l Hls 714
(additional)o]ojoF  dltta  #AsE QITHUNFCCC,
1998). UNFCCC2] A (UNFCCC, 2012a, 2019)0] <]}
H 3714 (additionality) B7} FAHHE Hzx S-SR (first
of its kind), Tt EA(identification of alternatives), =X}
A (investment analysis), ZojQ9] EAWH(barrier
analysis), Y485 E4H (common practice analysis) S 2
TEEH

STEP 0(F% E5H) AFE CDM Atio] g A
oA Hx9] 7|eolv AR Y oARE Hfetst= W
HOoEA, A|QHE CDM A9 &-50] sig w71t A
oA %9l Lol AQHE CDM Arge] S7t&olgt1
F7te]o] CDMC g2 554 4 UTHUNFCCC, 2012a). 2]
Z E-50] oty tht SRIGA(STEP 1)E X sfof
SHHUNFCCC, 2017).

STEP 1(HhQt ERDollA&= 9540 ¥ ¢4 #AE &
SHAA A|QHE CDM At o] dA Ao x A= Sket et
ARl 52 otstA Hoh. A A dAoA = AtH
CDM ARR{T} 5% AH|AY AFEES Al8shs A4
o|a At vt B thokS wotsfjof gitt. o] 23t tf
Qo= 1) CDMOE TEEA| g2 A|tE &5, 2) Aljt
H CDM ARl FUT ABIARHE, E ) A=A
HE 5)& AASHATE £2171 o] Fojx] 4] ghe &, 3)
EA X&o] o]FojRA] g= d AR AK(E =
A W B A HgE AlS A7)l ESHAY N,09 A<
A R 5), 4 FAL NSl Attt A AR AL
FAAE7E DRt A9 A&H AR 5), 5) 7B &
AZo|a A=AVt &5, 6) CDMO= SEEA] FUAl
gk o]%o] o]3H &5 5 67HA7F Ut At CDM At
o] thget AT 7S ZIbota IHHA(EHAEA),
7 At 7o) s Exo tiehAl SE(dY At
I FLhS Fefsfof gttt & WA A= 2 HijkE
o] oJFAQl Holu HAIE F55t=AE TelstH, ol
Y FAIE SF5HA] Eoke Aole olagt Jolut 1A
7t AAA o2 AP A FAY o]t v o] 1 A
oflA RtAE = HE PS5 3HoF gteh AHE CDM At
o] Wit HAIE 5L AT ARdolztd F714 0]
ok} B7FECHUNFCCC, 2012a).

oS EQIstH o]F o= STEP 2(FAHEA) Y STEP 3
Folael 74) 5 stE SASHAY, ofHd F dAE

5 5902 & oIk STEP 2FARA)E 3714 54 2
A(Ser SR, FAHREAY, WRSJERA
H)= ©o]&ste] CER #ujelo] §l& %ol AQtd
CDM Atgjo] Ao EY AP Ao g 71 wjg Aol
AAY, gt o2 e kARl ARdel s A o]
U Ao s uig o]z drhs FE YScte ©A0
oh. " Ao]x] Qi F7pAHolgtal HrhEh AR
CDM Atgjo] F7pAolgtal F7tEH STEP 4 I4Es
EA)E ZFPsfof stH, Fhef F=7120] %] i STEP 3
(gofacl EAHE HFgsfjof it

STEP 3(of 891 #41)2 1) AQtE At¢do] CDMOZE
TEEA goH AQtH A9 X2 A 81lo] &
AHsEA, 2) ofUH H| W 7Hs e T’k 5 A gF AFYY
o|Z AdfotA] U= AFof8clo] EAFTHH At
CDM AFjjo] F7pAolgtal Brtsh= T ot o agl
242 A= Al=dutstil(credible) AFY o2 ®
l(prohibitive)t ol 8 Q1-Z A4 sfoF sirt. o8l
EZ Ao Q9l(investment barrier)¥} 7]&Z% Ao Q9]
(technological barrier) 0.2 F-EE|H, Fx} Zofl @ Q12 A
ol CDM A9la} A3t Ajgio] ol Akl
A WA or Aglol 248 4 L1, AlkE CDM
AR TEE AR Qs Sy 9 A JEAGoZ
e LS gHT ¢ gloks AojaddE gulgitt. 7]
&% o2l A|E CDM ARdolA e 7|&s
3 7 = S9E 5] Q1o 719 ol &
Ao "@agt eyt RIS, v 7HsRt AlEoy
ABIAE AAibsk= o2 7]&o] Hls) AbE CDM ALY
9] 7|14 A7} zoH, AtE CDM Arg 9] 7]&o] 3
F AFof|A= o]& 7hsohA] Ytk Ao’ ofnlgt
T} STEP 30f|4] Zofj@Qlo] EA3trhal &I=H STEP
4(common practice analysis)Z ZIgJsfjo} 5}, qkeF Zof
[%lo] glttx Hri=]H AQtHE At F7H4o]A] ofth
1 P7iEo] CDMo & TEE & gioh

STEP 4(Y&a24)2 AE Abqlo] T F&o]
Ao A Aoz FefA= Ao] ofHFHe= FE F
Sk JIHOEA, A2l S0l ofyEtd ARl
7H4olgtal H7tEE CDM A eg 524 4 3le
ddHolgtl BHrElH CDMRoE S5&5E & gt
(UNFCCC, 2012a)!5).
CDM A3 ¥3|(EB)= Ao aQl A7 FAHEA

B Iy B T

>

14) F7Hd B7te REARAM 27lde €43 F7M, AAA FM, 7led FHE, #AE M 522 FEEVIE RK(Greiner

and Michaelowa, 2003).
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CDM AlI9] XS4 HEE HR3 CDM ARIS| 2M7IA ZEHIR BA Wiz wet 549

W Qs BN V9 g 2 W7k 3102
SUAT. YAV BAUE 371 W) AHES
A 7171 Yol RFZA O =2 ARE(Schneider, 2009)=H, 4

TR AMGY F7HE B7HE HoiAe EE HHES 4
&ota ik 7 Bt HP Eo] FYolA] gkl EgH A
ARl 7|l ohs 841 7|&S B85k A7 Bol
TAll Qe Ao F AA A QIth(Schneider, 2009)17).

UNFCCC A3o] oJstH A|QHE CDM Atgo] AHs4 2
2 F7H 02 BIlEE 7|4 (positive list)o] o] U
=0, AHsHoz F7Hdo] AAEE 7ed S5 o
I Zr} 1) o] WiFIIAE di7]Fol e dHeY
10 MW ©]5}2] mjg7tA, 2) Hio] @7kA Feof tigt 14|
7b gl HA5E 5 MW oot H=3e] HES|eARY,
3) BFB(PV), IFL(CSP ), sfiFFd, oFdHd, =
g, sggdo] dAE Moyt g AYY
o] WH5HoNA G 71&o] AA|sH= HIFO] 2% olsto]
At AA| AulsEo] 50 MW olste] 24 F ShE F
£ A, 4) APl AAE AR HEFFEPV), H
FL(CSP 23, SHFFE, oA, A, 100 KW
o|ste] AEYAF(BIP) FLH, Hio] AP IGCC
(BIGCC), 5) =HE Aol AA=HA 7E Hulsd
o] 474 == olsto|1 HA L du]sEo] 15 MW o[t
9ol mlo]3Z 2 £8(100 KW ©|s}), mfo]Z = E&(100 KW
ola}), EFF-TY ZF(00KW oJs}h), AFLH(200
KW ofs}), Hio] @uj A 7pASL/HE0] @ 724100 KW o5},

6) 5=2] A7]8k&0] 50% 1Rkl A|99] & 7|3t &
&, 123 A o] oJjt v A7I8F A, 7) 71,
A|HQAHE], F471U(SMEs)o] o]&st= £2|& Hiol 7t
2, AR 7l (micro-irrigation), 538 &2l HI-
e 29 5 So|tUNFCCC, 2015, 2021).
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3.2.1 B 2ME HE

UNFCCC?] CDM FAHEA 3o =9 £} 24
H1®ol = T8 A H(simple cost analysis), FAHH]
1l E4H (investment comparison analysis), 7|&WH-+2]

E 4% (benchmark analysis)©] QITHUNFCCC, 2012

15) A& o
71&E A48T Aol B4 A EgE(penetration rate)E A&
o] ojet &

& ot B AAEA g g7 el WHEL “QgE o] et ot vhEA AW glon FHel

s17]= gtk ol MPHE(AMO01)OIA L RSk CDM Ajgle] &

| ARG AH9le] 5% blat] sigste 2gaolx] ghrkal elsh WhE, of® MPHE(AMOO4I, AMO04, UNFCCC, 2012
oL RIRE AT AR T(control-group)®] 33%7}F AIQFEL CDM AFITH $Aket BE-S ALgshR glow Aot Ao
1% gtk Bt H 7%0] oe 492 dwdos uR F4 AAToEA AE CDM Ae) J1&w fARE 71%0] ofn]

o] EEHUFolE 75t AHE CDM AIY] 7]&o] A4H oA Pths 28-S E&she 97 itk Wiz Hwvt He 7
& 71e9 AE vF €A 23ste] COM AR 7ed AR HEES drFer ule WA AdGe=H CDM A9 50

Aol gtk AES EEohe A9V WAIE St
16

=

g2 Ao AE5H= & “Tool for the demonstration and assessment of additionality”2} “Combined tool to identify the baseline

scenario and demonstrate additionality”o] It} 2021 8¥ 9¥ A 2 AMA9Y F7HES H7Isk= & HA E2 9171, ST

2 22 25709 toolo] 7futE Abefolct.
17

-~

Z714 371 HES ASHs 9ot g2l 1) 3714 7 g4l 98291 ZA Q] 7]&E(ambitious dynamic benchmark)S EJsH= W

oA, SFHL AU 49 20% BLS 71F0E AHSL o Fr1ow PAdte] o|F JJEoR F/HYS AYAAT A=

oA A9 20% Bl AFHE FERE LHSP] ojFr=

Al At 2) HFegs FHFH|L A 71h HFH= Aol

8l (barriers)?] 282 wiAISIAL AFAQ Foj Rl 71EE A&she Zoltth 3) HxY JlEoly EFol Hig AR FP|ES

AASHE Zolm, 4) TR CDM Arglol s AL
shu] QA AAE 8ol M FeA AgE7] E

JRSBL YAORA, thiiE Ae UL 5O ARG 2T
of TARNG BE UNRES o|Raiiel b WS Hn wu

W ARHog HE 4 k. wixuo g 5) YaHo] tjat Al 7|Ee sk Ao|thSchneider, 2009).

18

=

CDM Atdo] tigt BAEA W] 2EGHA Fod o5 FEshe AdoAE 2487kA FEHEIHCER)7 EAHIL o]z CDMY| 2

A7MA ZFEFFo] It FFEE= 27E 2T AoE XAEFI Qlct. CDM A9 EAFEA F71A](investment additionality) H7}&
AXA] Fow WEGHA A1xp FE7|ZH2008 ~ 201290 FFE CER2 229 tCO° °& Zo|H, °]& OECD =717t #&dfof
g F19] 20%°] MFdH= FREOo|th(Greiner and Michaelowa, 2003).
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Al
=

a). A4 CDM Atgo] EXEAS
WA CDM EAHEA 2| Fo] B2
A7 sfof gteho.

chH] 8 BAHO DM AFlo] 72 Tlol CER o]

o9 g FAdEgRIMeY 5ol gl Bl A8

A5 AeAe

=424 PIES

Ho

Qo] g} el WSk YAt St 2
1 Ak A9 ArEo] ThE ARIeIH = AatE AR
| 2§51 PHRORA F2 JR5olERR)] A4
A2 AHGE T Yk Ak Aol AEe Aol B

Fohe A A9, B8 A Alo] s Aol A

¢}

e

= WHoEA, At AFPoR s 2AVMA HEHES gio] MgE Fadcte AUt 399EDYE Aole
gt F714Q1 Hlgo] TR E HE YSohs WHol HIEA] 7]EU RS E HAHE 2-85foF SHUNFCCC,
ok &, tiQhARl A F ol shte] Abgoll HIs] ARt 2017). CER =42 ALt -9, Ak Aol Wi
E CDM ARQJollA] F=714Q1 H]-go] WA H(ZS of FolEo] BAF fAI= BEI} AAsks 718 WRS2lE
QF F9] ?F ARRiol H] H]-go] =rtH) AQHE CDM At m XA SobH ARbE Abje] F7HAol=tal bk
ol F7HAolgtal HrhE EAH . B A8 A BE HE& £ dA7H]
A1 BAH-2 CER o]2]9] f9)0] HAct= HF- & SIS o) 285 DRle(discount rate)} 7]E4]
(A, BlE A 5), 1AL A9 AFEEol o E(benchmark)> 1) FF9] FA o]&(government bond

£ Aol A AALEIA] O A9o] A gL Yot
SxpulE BAM] AAG AAH AERE YR4E
(IRR), =@R7HI(NPV), ¥]8/H |- &(B/C Ratio), B
AU A (%) BAF7HLCOE), B3t & BAH7HLCOH)
7h SIE. AR A9 AAE AE(RR, NPV 57} of
QrAQl Akle] AAH AEBTh FEakA ko Aok
Agio] ARz Weizlolx] 9] o] A2kE CDM
Abglo] Z7kajoletn HtHet.

71EHEFAE B2 CER 0|99 ufjse](Hd,

ks

it

rate), 2) AFYH]-LF} ZHEH]E(cost of financing and
required return on capital), 3) 7|49 WHE £A7|&E
(company internal benchmark), 4) JHU ZA1A9] 7|&
49 & (government/official approved benchmark, 7]&U
B0l M), 5) 7]El t}2 X H(any other indicators) O]
StUE ARESliof gttt A4 A #(IRR) Al4toll= &
H-§(Z27] FAH], FFAH]), 121 CER Hoj4¢)
ARt HE +AEY 94 & #jedd, AA o", B
Z+, ODA 5)°0] gt ofof Hr}20),

o i >

Table 2. Investment analysis methodologies and it's application

Methodology

Application

Economic indicators

simple cost analysis

there is no revenue except CER sales

cost

investment comparison analysis

there are other revenues except CER sales, and other

project does not produce the same output as CDM project

NPV, IRR, B/C Ratio, LCOE, LCOH

benchmark analysis

there are other revenue except CER sales, and other

project produces the same output as CDM project

IRR

19)

20)

242 CER iglo] 91 A9l 7
CER wer|zto 4 Wt glon], watd Ae] Br|ZHperiod of

R E(IRR)T} A7|AHLY] YK 420l E(equity

SA(UNFCCC)S] FAMEA 2| %] (Methodological tool : investment analysis, 2019)0|A]&= FX
A4 egdS Hriehr]l diEo] AA AdEsS
assessment) HA] CER 7|70 R I3hAd Q&= glvty Atsty ok AMge Wii4 F9
IRR) 44 Al AFQQ9] A *F7I7H71€d £9)S BHFsloF stH, Arde] H7|zte] 71&ed FHETD Fe Ffole FAEA
4 109 o9 717k wtFslioF gtk Bt 717t S 2FHIF B (rehabiltation) H|-8-2 EF IRR 4HYo] whedsfiof girh
I ARbetx Qiok B7IZE T zE JHA = A9 FAFHCIY SAHQ A oA BIEofof oFm, AH7EA] (book
value)?} FAHA f=Qlolup Ao gigt ey 7dAE BF ¥rgdof gttt XSty SQITHUNFCCC, 2019). £ e 2A7FA
AEH LS BYsts HHES BIcts UREE Aot dtol7] i 247tA o] T2 vlA= 71 AN VITe R g
Aota, 71«3 7|7kE e CER E37|7he AMY7I7te 2 AAFcke HollAl UNFCCC AR MY HIAR T Zol7h it
B2 70 oA Yoy vl 2 EFoles Zo] AR, HHAAEIFFIT)I 22 Bxg2 A A4t #vj&-&
AA71EY 710457 wjEol H]80 R AT 4 S Aot CDM FAT H2xK(Modality and Procedure)’t Z{EiH 2001 11€ 11
Y o]Fo APH Ne= 2A7IA FAEFAL CDM AMFY F7H3 B7HA] 8ok Fesg 3 AR weba] yoluh Ao 9
o SRHoRE APst= HHo|Y A= baselineol| EIGHA] otk EH7| wjFo] FAEAQ diifo] HA Q=tHCDM EB,
20011111 FAZ RS AT 24 AASILo]A TokgS Feh,
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HT

3.2.2 EXtEMHO| AMXIE ALt 7hA AEE S92 Hl8o] sYstA "o
= v TolL Tha SHAZIA NPV S-S F85to] CDM AH) ]
EAEAH AFREE FAAA HO= TEH]-E ;E‘@'%q 717)17F S0 A2 SYdoA dZ S=HS 273t 7
9] Aol v, FAH| L 2AH O Hole @At . o
- rol= Aole A& oulgtct. dF FYHS [ o3t CER H
ANPVISE U5 E(RR), 71ZR5olE BAEel = TSk A R
oo 1H ol wi4:Q), 181 78 Bad AEe] w4 os TAE
B HFA2MRRY) F2 MEH, HF Sz oe Exn oJ7} L.ado x|y A H
‘:]'/\]:]] /HI:HO] X—LQ_];J_‘:_ 7:]0_4 ‘I_g“o: _‘%/g7]_!_\_ q- yule] /HE—G: ‘l“oq]' ]9’}- 1_1_]:“11'_‘ GRIE ] lq« ZIE]' ]
o g FAHETE SR 7L F9] FolH Ao
FEAYCOME 43P 9loh #7HElE Hge o AR @A S Sl el 3
Q 2=9lo ol oo = Zﬂ@ii oty @A77 &9 FolH AFY 9
Ak CER o|9le] ool Qi Afgol7] W& 2 oo mRATTE = I
. I dA1/dol Sl AE Yuitith. @A &E A2
e Rlge B SRS S Ao FAsE e Vo0 D
ol B % 9tk wWebd Ale] FbE v e o

. E (ELE'+ CER'+ BYP') E (VET'+ OM'+ OTH")
=0 1+r) =0 (1+r)
NPV @ &@A7H

ELE' : t WE9] d2 o)

CER' : t %9 CER B‘Jruﬂz,:qj
BYP' : t UL Q] 7|e} B4AE gujj49]
VET' : t A9 ExH|&

oOM' :t Ux9 YJHFAH&
OTH' : t &9 7|} v &
t : CER 3)7|7¢

r C@AE

WHSCE(IRR)S AR B7H71%E 9oz AHL FZ oo 2]
= YN ALt dF FEHY FAE IHAAF v 9 7]e} vl g0 2 LHHT WREFAE BE A2 o
‘@?l%Olﬂ}ﬂ 5 ok dF Y92 A W g3 At
ok

¥+ CER Hofjl, 22|al 7|6 4 AFe] drfjs

r\l
o offl
rO
@]
=]
<
>
1)
1o

E (ELE'+ CER'+ BYPY) i (VET'+ OM'+ OTH")
=0 (1+ IRR) £=0 (1+ IRR)

ELE' : t U=9] Mg wrjeq
CER' : t Uk CER T

BYP' : t Wko] 7B} RpAlE e
VET' : t 9] X8

OM' : t QxS 2FFAHE

OTH' : t A&9] 7|e} v&

t : CER %g7]7t

IRR : % 58
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o] CER =)t SU7t =2017] wiio] F715= ¥
88 2AtA A5 Bast vgoz AHoYh. CER

Ho

AY7|Zte] F7tEE HEY 35S EUALE A85to]
FA|7HA 2 gh4kstal o] & CER H37]7he] 2A471A 7F

R

A " FALL B B4 44T ARt AT
7% W3 Solgolut A o|A&E A8t G

B LA7lA FEHE FHNL The 2o

R
g0z rd A4 129 AT FENES 5

=<

FAC=

4 (CERY) N (VET'+ OM'+ OTH')

S GHG'= )

=0 (1+7) t=0

CER' : t AX9] CER T
GHG' : t 9=9] 247tA B5%F
VET' : t A%9] Exjulg

OM' : t =9 2YFAHE
OTH' : t U%x9] 7]g} v]&

t : CER 237]7k

r c2AE

EAC : TH|8EAHO LA7MA ZF=H]-E(emision abatement cost)

G+r) ;oG

FAH L EAHE ARESte] 2AVEA AEHES 7
Aok B2 ARbE AR B A1A A E(IRR, NPV 5
£ 7P s ARl tigte] AAIA A met IAAZ A9

JO
o
st
-0,
(¢}
tlo
)
op
o
ol
£
el
=
N
N,
R
o
_?L
M
0,
o

3 247}
BEFoR Lhrold SALA PEHEE 24

. 29 HEHSH, CDM A4S AAXE(IRR, NPV
o HI7} Hi= AGTY BAARE AolE SATFA
of £8%= H&0 R Ao, o|F AMY7IZkel W
AT FEFOE oA 2AVA TEHE

oft ¢l [> gl 7
—ELE
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(CER") f
C_t; (1+7r) S GHG =

N (VET'+ OM'+ OTH') & (ELE'+ BYP "
(Z( (1 ¢ Z ; ) /(ZGHGt)
= +7) =0 Q+r) =

E

EAC : EXH|pEAHo 24 7}A 7F&H]|8(emision abatement cost)
CER' : t 9%=9] CER u&uﬂércg

GHG' : t

VET' : t Ux9 377 ExH|L
oM' :t

OTH' : t &9 F7}4 7|g H|&
ELE' :t d&o] A drjed

BYP' : t US| 7|8t R5AE Boj5g
t . CER 2377k

H, CER T2
o] 0] 8%0°] 1L,

o] & B¢

FARA = FE7}

AAZE 718 YE4=9lE0] 10%Y 79 A|tE CDM A}

NCES

SHL olF SVl FEFOE WirolH LW 43

A1)

shu) AAolAel HEAQl BAS thust

EgRslE BANE ol gslo] LAVlA TEEE  © 2AeA Uit o2 5
2 FSE RS ATE AYY WESAE0] FAG  ALE Ael igelgo
Ae] ARt AN 7% WEsolgn AXE A9
CER Wl4-91g 34511 0|2 SU/A 450 U 949 YRsolgo] 10%7} HES CER B4
ol LAk AEUI8S FAMA ek F, & = 24
7] B, A7k £u] BiolA CER B4 AN 8L 245 Hik J1E WRsolEe HF
LSRG, QUSY, BEF, ODA 52 A HAIE WY
NS 1R WEEORE Abdel WAL,k FelE gsolet Tk

2 throlA] SA7kA P58

N (CER")

OM' :t Ux9] #7148 &99xu|&
OTH' : t §x9] 714 7]& H|&
ELE' : t Y9 A ﬁ}uﬂzl\_qj
BYP' : t WE9] 7]e} B =

t : CER ¥7]7¢

IRR : 7|205%5008

i Ral)

_ t__
EAC= ;0 s RR) S GHG'=
E”J (VET'+ OM'+ OTH") _¥ (ELE'+ BYPY) /(En]GHGt)
= (1+ IRR)" =0 (1+IRR) £=0
EAC : 7|&YHE5AEHY 24714 ZF=H]-E(emision abatement cost)
CER' : t X9 CER #Hj$¢]
GHG' : t 99| 2AI7}IA &=
VET' : t ko] 3714 F2H&
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3.2.4 £X 2MY HEN TR HE

& Aol A= CDM ARRio] BA1A Bt/ 2 2 74
29| CER Wlpelg SA714 UEHCER Fafshow
Ueol4 CDM AIJe] 241714 ZF2H]8(GHG emission
abatement cost)S FoHA Hr}. wpetA 2A7EA THEH]
€2 CER W/} &2 CERY X714 (reservation
price)= ©]sfish= Zio] Aot}

CDM ARRIS] FAREAS] HQast AHe A HE
(cost) T}t =Y (revenue) 0.2 hHE M, o]Qofx AI7}A
U3, BAL, hESoE 5o At Basi,

M g2 ALY 27] BApleh ATt LR MR T
gk ARl9] 7] Aol = Aol Rttt 714 9 A
Hlo] Qa8 Bk ofjet oA £, A, A5
& 5o TFH. FFAREol= dEHE& AH],
uyE, 22ulg So| mghEr. 27 RAUlolE CDM
£4(PDD) &H] H-&, AFY BFg/d(validation) H7} H]-&,
CDM 49| CDM EB A& H|-E 59 A A H&
(up-front transaction cost)©] T-EH|-E(sunk cost)O. 2 9|
gsjo] 27] Sxulo] TP Tt LAAA BEF
Uy HuA 2 HE, 2A7MA AET A5
(verification) H|-€, CER 3o =HQ3t 3§AH|-&, CER
W A AFoH 4 BISCERS 2%) 59| WHF 7
2l H]-&(on-going transaction cost)> FA}H]of| Ltw]z] oF
=t} (Fearnchough et al., 2018).

CDM ARRIS] 2A7EA Zh5of A8 5+ H]-§o] CDM
Aol AREE W8T WEA AT AL opc,
CER ol2jo] deol} @g WA= CDM A
(multi-output CDM project)2] H]-&o&= 2AI7IA 7o
a3t H-E o]jo] Moy} & AgAto| F ATt H|-Eo]
E3E)0] 97| W] A9 W go] LAAA UG
Hoh =4 " &, "oy 38Ed 1} Zo] CER °]
Qo] Aoy A& wud 5o ol& oy A|2] A4t
I agh v-go] 275)7] wzo] Algde] vlgo] SATtA
AEHEET woH, oA ae7id ARG GA] oA
2] 740] BE B8 A TAE LA o
2ol AdY] Hlgo] 2AVIA ASH|GHET =4 Hr)
HFd, CER ©]9]9] A& AAsIA] o= CDM ARJ(CllE
Sul ojeske A, Rkl ALl 5)S CER 490] §
Ast7] wZol AFY HlE&T ATEA HEH]Eo] st

o b

it

Ho

Al EthRahman and Kirkman, 2015).

CDM At 9] =42 Al 4%, CER T, &
o 4, 7] B£A AR £ o= fAgEh A
gu 92 FE Ao AAEE AYAHA A
o FE= Yo, CER T2 CDM ARRo]
A7] T HI}HHUNFCCO)Ol TFH L J=o 247}
A o] WA o] wwfiste] dA EHi= ot
o] Qo= e HA7|} T2 KAl AlEo wujs
Ax Fdo] ZF=|ojof Firt.

FEAEAC] 233 & & FHE= AMYY 2A47EA F
51U, o= CER T87]|7(crediting period)o]] TAYE
A A= ettt M4 B7F EAre dieh geld
A(STEP 1ol A mpefs 7|& Alue] 9] 2A7IA vi&EF
7} CDM ARQJ O] ZAZFA & Rpo|7F 24V A5
of sjFEct 2 Ao A& CER oA} gHg7|7to] Abgio]
A&d Aol 7Pl ol 2A7MA AEFE CER T
Y7174 AA| Y 2A47MA AEFoF HAAF D,

CDM A9 AFJ7I7ES A CER L3717t} A
LI717to 2 FEFHTE 73419 (renewable) CDM A 9]
CER 'Tey7|7h2 F| = 793 71401 = ¥o] 4l 5 &
210w, 19 (fixed) AF¥S] CER HP7|7H2 1082
2 A= gtk 2UARIS] A9 AL 2000] Wy
s 2790 % W] A 5 B 60dold, TP
30402 Agwo] 9tk CER WA7|7h A4 CDM &
K& 28 Fole CER W7I700] v} 1~2d A
2 7397t Slth. CDM ARI9] @971k Sl
Aoz 1004o]L} 504 5 ArI7te R HEHE 4O
UOom CER YHF7|7tET A7]7HQ1 397} i FEoltt

2A7FA Ao Bast v} 92 & UNFCCC
o S$%HcI%l= CDM £4/(PDD)?}t AFEA &4
(financial sheet)o| A AARE ST 5 glow, IA&T}
RS EE CDM 49 AF5A AtgoA dHT 4
ULt CDM AFY {£A41(PDD)° 4= CER H3)7]7to] 7841
PRl ASol= B4 12 EF7IZHTE)] oAt 24
7t 5ol AAE O] Tk CDM AR £A419F §HA Al

A 2R (IRR EAAER)] AFY71ZEQ 219
(LHFL 1093} Aol CER Wa7I7kt Az 24
7k gepol AAEo] QoW AR wasIgh 43

P71 A gEFol AAEA e Ffole

21) EU ETSOIH grey CERS AMGHA 9F 2012d% CER 7ho] Eteluld tho CDM Alglo] A&54] e 297t B8PS

AR QAT B AFolAE oldet s4e Telst ettt
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F7IHE 219 109) 02 HAgsta, A1z Ty
o] @AI7}A ZF&2Fo] CER 4Ha)7| 7t
A

R

Anl
wgE Ao 7Pgsts Zo] gelel

2%t CDM AtYQ| 247tA UEHIE

4

M YHE =22 555

HT

o}, LA7A 7F=H]82 &5 =2719] GDP deflator®} o
u 94 g2 &2 ol8ste] 54 =9 7H40g g
Abgllof A}s H| W7 7Hs6)ek

Table 3. Information for investment analysis methodologies

Methodology Cost Revenue Source
. . investment cost, CDM PDD,
simple cost analysis CER sales .
O&M cost, other cost financial sheet
investment comparison investment cost, electricity sales, heat sales, etc sales, CDM PDD,
analysis O&M cost, other cost CER sales, other sales financial sheet
investment cost, electricity sales, heat sales, etc sales, CDM PDD,

benchmark analysis

O&M cost, other cost

CER sales, other sales financial sheet

3.25 UHE =4

Fa Hgo] tigt 7S FeA HelolA W8T A
So& =&d F7Hd B7F 237t Eal(robust)sirhe
< 4S5V A8 AT 84S s "o A
Hl-golut =4 9] 20% olFS AASHAL Qe WM U
= 249 fiide] HoloF stt, 20% ulekol ARt W=
Aol 43T TS VA Mk UE A0 EFA

Z Qltk old ®isof His) FL 2 S T
SES FEA AT gak glod, A9 Fols
tol W5ol HMEHS ZAske Zol Aot
(UNFCCC, 2019). B4 Expu], 9z} gdzo] 79 g},
2Jul, Aot o] w7}, CER A 7hzof dish
A £10%2] WS H&sto] WHE B4S HAsk
Atk U= 24Z F8 F7H BrF 23t garsin

NH

rE ol

|0

[e]
(o}
“

.
[¢)

[e]
£ o] SIHATL, LAVEA AEH S BA AL o]
S5 BAATN £2E 418 B8] e

A7t A5H1E 40 e TR 242 AAISHA

2 =E2 UNY CDM EAHEA A& Zalsto]
UNFCCCO| 55% CDM #A4|(PDD)9] FAHEA of ALE-
H HEE o]gste] FAEA WHE CDM A9 24
7tA AEHEE EASe 7189 PHES Rdete W
2 AR

CDM ApQje] FAZ A oll= TehlE

A, F A

A

B EAY, JFRESE BAo] ALgH T itk 24
7he EEE S0 BRY AR 7] BX|, Az
g @ §Au§, Feolt & Weje, CER Ik,
CER 71719 SA7k% gl Bt A, T,
YEsolg 59 gust Basith ol YR BE

CDMS] EAHPDD, FARA A2yl A Sue 4 9k
27}~ ZF=H]E(GHG emission abatement cost)2
dRlET WHESCES AEsto] H&(Z7IFAH], &3
H] 5)°lA CER 4% o]9]9] y(dEmvlse, 7]
2o AEe) Wijad B2 A gk =, CER B
j=QdS AFY7IZHCER H3717h 9] ol 2A7EA 75
oz iolx 2gaks ol welHold.
Beulg BHMe) 9ol CER Wa7|ie] 271
H-&9] 552 &S AEst] dA7IA= Hitst
717be] L4724 O tiold
Aot Whglo] ghejdoly. 4
ArA o] A A #(IRR,
o AAE B AHA

= rlo K orlr
9,
il
o
es|
=
e P

NPV 5)E 7HF i
4 73%-9] CER T

)

elFoltt. ZlERedE 2AHY AFeole Add

olct. o]9} o] FAEA o] u}

] g
ehi A7k HEEG B4 PES golsh A8t

ot

Aol

i)

23t Hg o]

e

o v 7Y 2 4
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9jof CDM Zvjeh AR AVE AU A T4 U1,
PDD AELE, LA7A WET 24 BUE Lls,
DOE E}gA 7} H]E, DNA(Designated National
Authority) 5?1 H]-&, F<19] CDM &% H|-&)& =H]
L(sunk cost)C 2 QlAlGle] :mEst= Ao] | Holt).
AZF LFAAH= CDM ARG 2@oll a3t H]Eo]
, APFRA ARG ZUEY BEaA 2gulg,
23 7208, CER 2 Wg 5)2 EaeiA gou,
FRAE7E HYE= 7132 AFG71ZEe] ofyzEk CER
WrlgtoR el Aol Feldoln W 0 o w
io] WAYSh= ASole wuidrtel wofsko] gk
Husl WesH, 48 9 A9 wejRAe AIZio|
ofjeh CER W7Izko.2 A7l 30| gelZolr.
ZATIA AEFE CER T87IZE AA Y o4 247
USFCER o FYPHo2 oo Aol FelHo]
. AF5 52 =FA7HA](net present value)2 2Hilo}H,
3} R4S CDM EAPDD % EAEA)]

(o]

=

H, 54 913 47 AT YR 7)E
Solge

1L fo oy H

FrO| AA avk= Au|frst opyer LATEA 7k
S 71808 Fgste Zo] IHolth AIaT =

ot A

Sho] AVFA EH]ES vlwshs WRo] Ao,
71E8d ans 2457 AsiAe
CDM AYE 524k =02 st S
& Fo17t sttsh=A9 o RE H7lshs Zo] &0l
ot AFdE 9 A7 2A7EA FEH|0] FolE B
3}7] QSIALE BA Al 2719 GDP deflatory} TH&A
HE o]&3lo] &S B4 Ao /HHoR ke da

=
References

Castro P, Michaelowa A. 2010. The impact of discounting
emission credits on the competitiveness of different
CDM host countries. Energy Economics, 70, 34-42.

Chadwick B.P. 2006. Transaction costs and the clean
development mechanism. Natural Resources Forum, 30,
256-271.

Fernehough H, Day T, Warnecke C, Schneider L. 2018.
Discussion paper:Marginal cost of CER supply and

Journal of Climate Change Research 2021, Vol. 12, No. 5-2

Ho

implications of demand sources. Umwelt Bundesamt
and DEHSt, Berlin.

Greiner S, Michaelowa A. 2003. Defining Investment
Additionality for CDM projects-practical approaches,
Energy Policy, 31, 1007-1015.

Han K.J, Youn Y-C. 2007. Economic feasibility of
afforestation CDM project in North Korea(in Korean
with English abstract). Journal of Korean Forest
Society, 96(3), 235-244.

International Monetary Fund. International Financial
Statistics. [accessed December 13, 2020]. https://www.
imf.org/en/Data#imffinancial

International Renewable Energy Agency. 2019. Renewable
Power Generation Costs in 2019. Abu Dhabi.

Kirkman G.A, Seres S, Haites, E. 2013. Renewable
energy:Comparison of CDM and Annex I projects,
Energy Policy, 63, 995-1001.

Noh D-W. 2021. Methology to estimate GHG emission
abatement cost of CDM projects, Journal of Climate
Change Research(forthcoming).

Noh D-W and Kim S-I. 2020. Long-Term Strategy for
Utilizing
Outcomes, Office of Prime Minister of Republic of

Internationally Trasferred Mitigation
Korea(in Korean).

Noh D-W, Son I-S, Lim J-M, Kim S-I. 2021. GHG
emission abatement cost of small scale hydro CDM
projects-Chile, Peru, Vietnam, Srilank, Korea Energy
Economics Institute, Energy Focus, Spring, 2021.

Rahman SM and Kirkman G.A. 2015. Costs of certified
emission reductions under the Clean Development
Mechanism of the Kyoto Protocol. Energy Economics,
47, 129-141.

Rahman S.M, Larson D.F and Dinar A. 2015. Costs of
greenhouse gas emissions abatement under the clean
development mechanism. Climate Change Economics,
47, 129-141.

Republic of Korea. 2019. Decree of Greenhouse Gas
emissions trading scheme.

Republic of Korea. 2021 a. Decree of Greenhouse Gas

emissions trading scheme.



CDM AMfR9| EX1E

1z

g

i
i}

Republic of Korea. 2021 b. Framework Law on Carbon
Neutrality and Green Growth to address Climate
Crisis.

Schneider L. 2009. Assessing the additionality of CDM
projects:practical ~experiences and lessons learned,
climate policy, 9, 242-254.

Shin D-H and Cho Y-S. 2015. An Analysis of Discount
Rate for the Investment Analysis of the CDM
Projects, Journal of Climate Change Research, 4(2),
127-140.

Sims R.E.H, Rogner H-H, Gregory K. 2003. Carbon
emission and mitigation cost comparisons between
fossil fuel, nuclear and renewable energy resources for
electricity generation, Energy Policy, 31, 1315-1326.

United Nations. 1998. Kyoto Protocol to the United
Nations Framework Convention on Climate Change.

United Nations. 2015. Paris Agreement.

United Nations Framework Convention on Climate Change.
2001. CDM EB 16 Report, Annex 3, Clarification on
the treatment of national and/or sectoral policies and
regulations(paragraph 45(¢) of the CDM Modalities
and Procedures) in determining a baseline scenario.

United Nations Framework Convention on Climate Change.
2012 a. TOOLO1, Tool for the demonstration and
assessment of additionality, version 07.0.0.

United Nations Framework Convention on Climate Change.
2012 b. AMO0044, Energy efficiency improvement
projects-boiler  rehabilitation or  replacement in
industrial and district heating sectors, version 02.0.0,
sectoral scope)s):01.

United Nations Framework Convention on Climate Change.
2015. TOOL23, Methodological tool : Additionality of
first-of-its-kind project activities, version 03.0.

United Nations Framework Convention on Climate Change.
2017. TOOLO02, Combining tool to identify the
baseline scenario and demonstration additionality,
version 07.0.

United Nations Framework Convention on Climate Change.
2019. TOOL27, Methodological tool

Analysis, version 10.0.

Investment

2%t CDM AtYQ| 247tA UEHIE

4

M YHE =22 557

HT

United Nations Framework Convention on Climate Change.
2019. Draft Text on Matters relating to Article 6 of
the Paris Agreement:Rules, modalities and procedures
for the mechanism established by Article 6, paragraph
4, of the Paris Agreement, Version 3 of 15 December
1:10 hrs.

United Nations Framework Convention on Climate Change.
2021. TOOL32, Methodological tool : Positive lists of
technologies, version 03.0.

United Nations Framework Convention on Climate Change.

Clean Development Mechanism(CDM). [accessed
Octobet 27, 2020]. https://cdm.unfccc.int
Worldbank. World Development Indicators. [accessed

December 13, 2020]. https://databank.worldbank.org/so

urce/world-development-indicators;

http://www.ekscc.re.kr



	CDM 사업의 투자분석 정보를 활용한 CDM 사업의 온실가스 감축비용 분석 방법론 보완
	ABSTRACT
	1. 서론
	2. 선행연구 및 시사점
	3. 온실가스 감축비용 분석 방법론 보완
	4. 결어
	References


