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ABSTRACT

The Clean Development Mechanism (CDM) has been internationally implemented as a part of the Kyoto Mechanism to reduce
Greenhouse Gases (GHG) for mitigating climate change. Although forest is considered as the only carbon sink and its significance
has increased, the number of registered Afforestation/Reforestation (A/R) CDM projects has recently decreased. Also, the Paris
agreement, the new regime of climate change, sets to outline Sustainable Development Mechanisms (SDMs) to substitute CDM
including A/R CDM, but the rulebook does not finalize yet. Therefore, it is essential to review the status of registered A/R CDM
projects to build a best practice model on forestry sectors before entering the new framework. This study would research A/R
CDM projects implemented in India, which is the most active country to be interested in Afforestation and Reforestation. The
used materials were 19 Project Design Documents for A/R CDM projects in India, including statistical and spatial data. Those
documents were used to identify the status and analyze the environmental and socio-economic factors in the study area. As
Sustainable Development Goals (SDGs) is important during project decision making process, the relationship between current CDM
projects and SDGs, the other important framework to be achieved, used for the analysis. The major project areas were in Uttar
Pradesh carried out by Divisional Forest Officer (DFO) from Indian administration. The climates of A/R CDM projects areas
including Uttar Pradesh were mostly warm, dry, and well-drained, and the native plants were highly preferred. Unlike the other
project areas, Uttar Pradesh was economically worse, which means that the area was highly related to SDG 2 and 15. This research
could contribute to achieving SDGs by matching each goal with the environmental and socio-economic factors. Throughout the
matching, host countries could select the suitable factors to achieve SDGs by implementing the A/R CDM projects. This study
would suggest the framework which should be considered before implementing A/R CDM or other projects related to forestry

sectors. As a result, it could be connected to respond to climate change, forest management, and GHG reduction ultimately.
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(COP; Conference Of Parties)of|A] F+A|ZQ = H =
g1 Q= WEYHA(Kyoto Protocol to the United
Nations Framework Convention on Climate Change)E ]|
Estlth. nEOGA o et 247IA HilE S 257t
HojE] B<&A1(Annex 1) =717 H]5-4:4 1 (Non-Annex 1)
T7to A AT A5 AFS AT EA sk A
SES FE5A1 F719] AR E 8T & LS ot
I E HAYZ 5 HAZ7/NLAA(CDM; Clean Development
Mechanism)E SE5HA] Al YS2THUNFCCC, 2019).
o]|& 2015 COP219A] NESAHA AAZ 745l
E4 717} obd AAMA BE I7tol|A| A 2ds) &)
OJRE Fool= nte|E Y (Paris Agreement)S Ao}
o 191709] Fob=o] AprHo=w ZE HH(NDCs;
Nationally Determined Contributions)E A|A|SES 3}
o, ol 7|E& IAF Ftd=olA IIEHUY A=
g5 it YujE Adrh o]F 7| SH3tof| It A
H ZF i d(IPCC; Intergovernmental Panel on Climate
Change)= 1.5C EHXREIIA(SRI. 5; Special Report on
Global Warming of 1.5C)& &3] ¢ &gt 24714
A& ARVsHA ot o] oA sid EIAE HE
sto] FAALS] 9] =olElA &3], AHE 5% 24A7tA
=9 S84 AEsHL ok 535 AR Al 5200
A= Aol 2A7EA F5Uo|R AL EA F8% 7t
A8 AU7| thEd] 4Y BA 2 SAEsY 24| B
83FS 7FZ3a QIth(Masson-Delmotte et al., 2018).
UNFCCC (United Nations Framework Convention on
Change)olAl= AHE =Ze F5d9S
LULUCF (Land Use, Land-Use Change and Forestry)=
Z|Askal 1O W(Cho, 2005), AFOLU (Agriculture,
Forestry and Other Land Use)oAl+= 7t 9F 269 tCO,
7b AFE B3l Hi71olA FEthal 4 E ATHIUCN,
2021). E3E, oget APATE 9l 28 2 AxES
% gags 9 AR aiprh ASEoIYtH(Pacala
and Socolow, 2004; Turner et al., 2009; Lu et al., 2018;
Lewis et al., 2019). o]&3t ZHo|A AL &3 247}
& AF9 F242 B AAIL SleH CDM o=
REDD+, AR B39 A% 5 HgHoz o4
b Ee SI9 TR w9 Wt gk
UNFCCCo| w2w 20219 7]& 13871204 &
7,854719] CDM ARQlo] 55 A SQAEATHUNFCCC,
2021a). o] & %z 9 AZH(A/R; Afforestation and
Reforestation) CDM AFF-2 24720 A & 67710] A|d
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H3 ot ol= A CDM A thH| 9F 0.85%% Ef
CDM AHY] 57 o] AFY A7 A2 o, =44
3ol Agsh= AHE S99 S840 vlstd =5 A
el Aot} 555 AR CDM AHY FolA & 2749
Atgdo] otAlol =7h(HetelS, S, UE, T A, HE
HolA Al FolH, oli= AA| A/R CDM ArF9] oF 1/3
& AX3HT Uk el A9, F 89719 CDM Age
NYak YAT AR CDM ARIS L 404 A
Pt & 174 Bo|th(Kim et al., 2013).

stH, uetE 2050 B 4A5E A AZ| o2t A+
YREIN Be e olisigs AL BEE o1
k. OISIEA A7 BE AL A Al we
1,4009F tCO,-eql|A] 3,400%F tCO,-eq2 F4 =™ (Korea
Environment Corporation, 2020) $~2] @49 @02 =
oA 29 ¢ Yz 59 A=BAHE 5T HF
Qo= sfeJitlo A9 FEo] =25l ot EIL, T
o2 F@g Al 6.430] 7|8kt =L A #HAYS(SDM;
Sustainable Development Mechanism)of| AP ELE AL 9]
Aso] &ds] == k= A, AFFES] 7] AR
CDMO| d8l 7|& WESHA 35F9 CER (Certified
Emission Reduction)?] A& 27} =9l=tt= A (Park,
2019)071 4 AP FZoll A "Rk E & = CDM AR
So gt dFHEZE Fasith E9], sjejol4 AR
CDM Atgjo] #ix|mby] & 4= Ql= =7tol| tiet HEE &
S A4 FyzEtolA FX5t= = 2] CDM ARQio] of
g Wixjupgjo] 2702 QS & Q1 Aotk whet
A 35 AERE SUQARS F7HE R A5t 9
gt geigo]l g £ QUEE 2 AFolAE oA otolA
A/R CDM AMJE 7MY &stA| st 1= d
= ZAFSt] 2EARRIY RS Mt gt &
AFolAs A=olA AP A/R CDM  AMAAIE A
(PDD; Project Document Design)E& S$A102 AP
A o spetsior st € 2 AR BAA 890 FA4
St AR EES B TFF 24A7A TS ARRIE 9
St AR Aol Hast JHE ATt} gt
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2, A5 el H gH
2.1 Gt HEX

B 97 9% 20.5937° N, Z% 78.9629° EQ] Ho}A]
ofo] YTt A=Z diifor SFPHUL Axol =7}
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WAL AANA el 27} A WAL 10¥AE  HolA Bo] Y= AR CDME IEA A % 197]
(o] = o == 2051w
WS Ao A UTHFAO, 2020). oA S5H o ARIS AlFsHL glow, o] $+A]& obXjof Bl HAA
UH CDM AL & 417702 A AAA 28Alz &  &5°14 7HF Brh(Fig. 1).
P = 1=
5 Z7F WHH(UNFCCC, 2021b). 11 5, AHERZ3 &
B0'0"E W00UE B0°0'0°E 20°00°E 100°0'0°E
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Fig. 1. A/R CDM project area in India
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B ol A= UNFCCC ZE Ao 5250 AR
CDM AR}l & Q1Z=ollA Alfsta Gl 19719 PDDE
Aoz HESHHH

PDDS} 2L AIUIATA Y] S FEUH R HAIT}
1, ARS FHAske ol dolA HESoF 5h= 8=
2 solsh WS Allo) U, £, Bk BAeIA
thoFsHA| A8 o] 2O m(Dechezleprétre et al., 2009;
Gong et al., 2010), AFY AlgHo] A SHAC0=E 112
L yiole 4gab) AaM AEsl Basithe goret o
A7 B E it (Cambero & Sowlati, 2014; MOE,
2016; Malvestio et al., 2018). 33 A& £42 5|
A A1) e, 9 9 A4S 29 5o WeE 44
shpom, Akl ) 1SS BASHAG TR At AF

g 5= ¥ 9 FESGT B3 T 7| E A
275U A EH(SDGs; Sustainable Development Goals)2]
Z8730] Aol wet 715k} SDGsE AAITH HE
o] dg] &&= QtHKim et al., 2017; Moon et al.,
2017; Kim et al., 2018). £3|, CTCNo|4+ GCF 59 AlY
A Ao X AFQ] SDGso9] 7|E HAISHA = o]3l
=4, °]2%t SDGs 7]o+= ARG 9] Z2 3} ol s = He,
9T F5 A Yk o] Qlold Fad sz
YEFGA ETHGTC, 2018a; GTC, 2018b; GTC, 2019). wh
2hA & Aol APATY YHES FaLste] PDD
o} Bl B @ 2UARE Hikoz A Akl @
3 9 249 29, ARFAY 2Ug BAslgon, A
o =4 9 7| adto] thgt W82 SDGset T H 719
=5 ggsigon ojge] ARge EAslATHFie 2).

http://www.ekscc.re.kr



446 QAD| - £XS - B0 - AHT - YXY - DFT - 0|2F

' Exclusion

N .
+ Exclusion
India case data
UN sSDGs
! Indicator

ountry with the
large number of
Project

Y

1

. . SDSN
Other Literatures Project Design Document Indicator

'
Purpose, Benefit
Information

L] ¥ ¥ L]

Project Environmental Socio-Economical ‘ Relationship ‘

Information Information Information with SDGs

L]

Analysis results of
India A/R CDM Project

Fig. 2. Study Flowchart

ol

2.3 97 ME ¥ ¥8 27157 2 A $AE S0l Bgaisich EF A
oA JRE FE57) 98 AAT AR 7EE B
= Aol AmRE 197] Al HiR PODSE RAD F gz e ggsigi. of oo 49 Bd] AFE ARS

A B AR SC] EEUT. PDDE UNFCCC 22| o g4 gas 271802 ¥eatdckTable 1),
SEECINE AR &EotgoH. SARRY Beole

Table 1. Applicable data for analysis A/R CDM project

Criteria Factors Details inIc):?ldDed Data type Reference
Location - O - PDD
Total area Project area @) - PDD
Total GHG reduction | Expected GHG reduction O - PDD
Project Project participants - @) - PDD
Methodology - O - PDD
Project Cost - A - PDD
Credit Period - O - PDD
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. . PDD
Criteria Factors Details . Data type Reference
included
PDD,
Classification A Spatial Data | Luyssaert et al., 2007,
Kottek et al., 2006
Climate . PDD, Weatherbase,
Annual temperature(°C) A Statistic .
Climate-Data
; PDD, Weatherbase,
Environmental Annual precipitation(mm) A Statistic .
information Climate-Data, CRIS
AWC (Available water storage capacity) x Spatial Data | HWSD
Soil
Drainage x Spatial Data | HWSD
Speci Rate of nati ies(%) O oD,
ecies ate of native species -
P P ’ Hooper et al., 2002
. B . Socioeconomic Data and
Population People per km x Spatial Data .
Applications Center (sedac)
HDI (Human o
- X Statistic 2018 data, Global Data Lab
Socio- Development Index)
E . State poverty L. .
conomical Poverty % of e bel i x Statistic SDGs India Index
information (% of people below poverty line)
Unemployment rate State unemployment rate(%) x Statistic CMIE statistics
GSDP (Gross State Indian states by GDP per capita (INR at o o .
. X Statistic Statistics Times
Development Product) | Current prices)
PDD,
Jung and Lee, 1998;
Project purpose - O - Moon et al., 2017;
Ko et al., 2020
United Nations
D
SDGs PDD,
Jung and Lee, 1998;
Benefit - O - Moon et al., 2017;
Ko et al., 2020
United Nations

O : Inclusion, x : Exclusion

2.3.1 MAIEM Q0
A1) Ege tofsr] fisiA PDDE S3i AR T

A19] 1A, /\F’*EW 3oV ST, AFdReIAy, W
&, A 18, 2L CER EeY7|7ho] #t HRE 49
ATk AR A7 VST B 75 2daE
d AHE T HdS AT = 7] Hi2ol &8st

2.3.2 &3H Q9

A WA B4 AL sheteb] siA A
aRloR 7%, 2k 3 B, B, A AR A
AR 2o tist EXRE H|S-S A5t PDD A ®

715]o] Sl 7Hsdt ARES HFOR $A Fesile

W, 4u7h Buelel LR A Buse 7}
FAREE Beslo] 371 ARSI

A9ARY) A9 23 B AZY Al 5% 44 % Ao
293t QA2 (Luyssaert et al., 2007), HA g ¢HA F]
H 7|15 ERE 5o melotilthKottek et al., 2006; Peel
et al,, 2007). 57 7|5 <toflA o] At &7 FHE 2
T 9 A5 FEE PDDE 7IECE 77t BAARE &
sto] F7t2 mefsiglon, o= PDDY &2 7€l R
sla] Q&9 &V} HARE 83519t Weatherbase, 2016;
CRIS, 2019; Climate-Data, 2021). E%2] -9, 4A12] A}
20| ZQ93 718 84 9 EoF &8 AHE YHslo], EQ
T8 & TTHAWC; Available Water storage Capacity)Z}
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sleol Heg mo Bed agloR A o 4
HEL2 HWSD (Harmonized World Soil Database)2] 15-E|
774A)9] SFo 7 Tolsl9 0 H(Batjes et al., 2009), 58
T ol BE5E 5390] 19] 7R g T R
o] HAEE 5gol 79 7R #= 7RIt g
B Al 2 o]FojR|A] gh2rE v Ao Higt S50l
19 7I7h& 3= 7HAH w7t AdEstA o] foldRE 5
0| 790 7Pk # 7RIt £E9 FE U5 9
AR AAA 24, & 48 D eI BA] got BEzF
ol gt BETGF IS AAAZ 5= 7] dEoll(Hooper
et al, 2002) E&F AE F83F Q102 Wit
wEba] £ Aol A= PDDO A/ E]o] Q= AR Al AA
o Fol gt B2 Ble2 a%or EESiqith

2.3.3 MEEHH 22l

ABIZAAE QRlog QI RIS7HEA]4HDL; Human
Development Index), A H1Z8(%), A9 AIA} vl&
(%), GSDP(Gross State Domestic Product)E 475133t} o]
S QR A A FARRS 71 4= Qe AR
oI5 olg Bgslol 27 9 A2 AR Al 37 A 5
of 1o} Paket Aeixfsle] ol P8 4 Y= 25O
TH(Cha et al., 2011; Yoo et al., 2011). 152] 74 SEDAC
(Socioeconomic Data and Applications Center)OJ|4] A|&-5k=
ol W ztgEo] 7]¥ksled 20208 71% AR TR 7} &35F
Fstate)] Bt Q17 S8 TGSk HDI= QI
FAT 37FA] 71 A1 711 AR 4l A4 gt
B, A Y ol 714 o] ths) B71et
7] Sl s Aol QAR o] FRT ARE St
o= d2A QUOW(HDR, 2020) & AolA= 201892
7K HDI B7RES B8 Aol MRS 7}
IS AGZ 0 R HYE k=t 783 821 F sto]
o, ARG tdA Q129 ARRlA Bt 821 91 o 50
FFS UA7] wEo] 20208 7]ECoZ olE &3t
(Thorat et al., 2017). A|H AAR} H]L(%)2 A% FHo
A 2016358 A SANEE 1E57] ARFon] B
oA 2016EFE 2020874 CMIE (Centre for
Monitoring Indian Economy)ol|A] Al &G A AHE9]
BAo® ZESIATHCMIE, 2020). 9 AR W HIAAY
o] %= x]o] o}gel A9l Egoh ol A% HES
o[- &SIt ol= ARY XIgHof| Qlof 1Y o] Y
olsh=d] a3t @40lck XY Y A FAYARS &5
= GSDPe] 9= sl 271e] el 9 WAe] 44, U,
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Xl

AAA FLE el = A EZ(Nayak et al., 2019) A[F E
= le) AAS P el 2ol tey
Statistics TimesOl|A] A &dlF+= 2019 7|29 X9 Y QA
T & FAES 8R10 8 E8siolt

2.3.4 QI MAZN LSS HIEOR SDGso| IRt

d 4E

SDGsE 20151 702k UN F3]o|A 2030E7H4] &4
Sh71= Aot AR 17719 HRE AAskAL ek HE
71583k} 9 thFet CDM AR S0 A&7 I A=t
o} A7 =0} SDMO 9] o] =2J%1 U= AlFNA
SDGseto] AFHd-E ot T AYS] SJArEAo] S8
gt golog HZL T QItKKim et al., 2019; Lee et al.,
2019). o]e} Zo] SDGs9] Fa40] AREE= B tfdt
AATON Aol vigol A gold 2wl 7]
1 55 Tt d™de TelsttH(Moon et al,
2017; Ko et al., 2020). & A5LofA}i= UNOJA AAISkAL
17700 B W AREE, A X8I T 5 s
7Y ER EEoto] &85 tH(United Nations, 2021). ©]&
sjgho2 PDDO] A4E0] QI thgo] Bojdes A=
A 9 7| aie] -8R gRlst] TFH o EA
skt ARAEA 9 7|t aito 4 UN-SDGsof|A =&3t
71 ARH o2 AFstAY W-8o] YA A5l
G40 Aol U= AO)LE, 7|9E9] AHFAl A
2 QA9 SDGs E3e}t 7HEF o2 AfAgo] Q=
€2 ARl Aol Sl A(NLE, 8ol 7|9E
o A/do] Holx] k& Afol= ATl gl AN
2 FESITH(Jung and Lee, 1998; Park et al., 2018).

r

c

H

£

3.1 AAIEIN oig 2N

PDD HE A3, 197] AR] tVdA19] R1et ApAlRt AR
Table 29} 2t} QI HHO 2 ARQ] thgA7} &= o] 3lo
o, o] T SFA|HRI Uttar Pradesh A Hof|A] AlJE A
%71 QI Aje) AR CDM A1) oF 50%2 Ak 21k
S A9 o] Wt AEAA T} WA AT Blo] 1A
) Tk, A1) A% Uttar Pradesh 404 Al A
9] 7L, AF A< XY Divisional Forest Officer (DFO)
9] Zof7t @& Holw, 11 2]9] ARQ] A9 B 5] &
2} o] Flao] B AL SHIg % SISicHTable 2).
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Table 2. List of registered PDD for A/R CDM Projects in India
Location Coordinate* Total
: annual )
Project Area . . Project X .
L . . GHG Project participants Methodology Credit period
No. District State Latitude Longitude (ha) . cost
reduction
(tCOZe)
. Haryana CDM Variksh Kisan Samiti, 08.07.01 ~ 28.06.30
2345 Sirsa Haryana 29.2333333 | 74.4833333 369.87 11,596 . AR-AMS0007 N/A
Ellenabad, Sirsa (Renewable)
Andhra ITC Limited, Paperboards and Specialty 01.07.02 ~31.07.31
2241 Khammam 17.247253 80.151443 3,070.19 57,792 L AR-ACMO0003 N/A 5
Pradesh Papers Division (PSPD), Bhadrachalam (Fixed)
Kancheepuram, TIST Tree Planting India Private Limited, 04.01.01 ~33.12.31
3000 Tiruvannamalai, Tamil Nadu 12.4999 79.4115 106.00 3,594 Climate Change Capital Carbon Fund II | AR-AMS0007 N/A ’ .(F' d). ’
ixe
Thiruvallur s.a r.l. (UK)
Koraput, Kalahandi, VEDA Climate Change Solutions Ltd.,
Rayagada, Orissa. JK Paper Ltd (India)
. X . 04.06.25 ~ 34.06.24
4531 Visakhapatnam, Andhra 18.8135 82.7123 1,607.70 4,896 International Bank for Reconstruction and | AR-ACMO0003 N/A (Fixed)
ixe
Vizianagaram, Pradesh Development as a trustee for BioCarbon
Srikakulam Fund (Canada)
HP Mid-Himalayan Watershed
. Development Project (MHWDP) (India),
Dharamshala, Himachal . . 06.07.01 ~26.06.30
4174 . 31.1468889 | 77.0121389 4,003.07 41,400 International Bank for Reconstruction and | AR-ACMO0003 N/A
Bilaspur Pradesh (Renewable)
Development (IBRD) as a trustee for
BioCarbon Fund (BioCF) (Spain)
. Karnataka. . .
Chickballapur, Agricultural Development and Training 08.01.25 ~28.01.24
4851 Andhra 13.5833333 | 77.0666667 | 8933.34 92,103 . AR-ACM0003 N/A
Ananthapur Society (ADATS) (Renewable)
Pradesh
Nabarangpur,
Koraput, Orissa,
Malkangiri, Andhra Mangalam Timber Products Limited 01.06.25 ~31.06.24
5016 . 19.1561667 82.617 14,969.46 146,998 . . X L. AR-ACM0003 N/A X
Vishakhapatnam, Pradesh, (Private entity, project participant) (Fixed)
Vizianagaram, Chhatishgarh
Srikakulam, Bastar
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Location Coordinate* Total
. annual .
Project Area . . Project . .
L . . GHG Project participants Methodology Credit period
No. District State Latitude Longitude (ha) i cost
reduction
(tCO2)
. Patneswari Agri. Cooperative Limited 09.07.28 ~39.07.27
8283 Koraput Orissa 18.9006389 | 82.3131389 380.20 1,130 . X . n AR-AMS0007 N/A .
(Private entity, project participant) (Fixed)
National .
i Department of Environment, Forests and 18.6
. Capital o X . . . 08.07.01 ~38.06.30
9549 New Delhi i 28.4166667 77.15 358.50 12,138 Wildlife, National Capital Territory of AR-AMSO0007 | million .
Territory of X . (Fixed)
. New Delhi, New Delhi INR
Delhi
Uttar Divisional Forest Officer (DFO), 12.01.01 ~32.12.31
10181 Allahabad 25.095667 82.186010 506.63 3,794 . AR-AMS0007 N/A
Pradesh Allahabad Forest Division, Uttar Pradesh (Renewable)
Divisional Forest Officer (DFO), Karwi
. Uttar . . 12.01.01 ~32.12.31
10201 Chitrakoot 25.102300 80.983100 287.32 3,743 (Chitrakoot) Forest Division, Uttar AR-AMS0007 N/A
Pradesh (Renewable)
Pradesh
. Uttar Divisional Forest Officer (DFO), 12.01.01 ~32.12.31
10217 Mirzapur 25.00875 82.38766 763.79 10,667 . . AR-AMS0007 N/A
Pradesh Mirzapur Forest Division, Uttar Pradesh (Renewable)
. . Uttar Divisional Forest Officer (DFO), Kashi 12.01.01 ~32.12.31
10219 Chandauli, Varanasi 24.87822 83.20452 320.51 4,694 . AR-AMS0007 N/A
Pradesh Forest Division, Uttar Pradesh (Renewable)
X Uttar Divisional Forest Officer (DFO), Lalitpur 12.01.01 ~32.12.31
10218 Lalitpur 24.72915 78.66054 416.09 5,375 L AR-AMS0007 N/A
Pradesh Forest Division, Uttar Pradesh (Renewable)
Sonbhadra Uttar Divisional Forest Officer (DFO), Obra 12.01.01 ~32.12.31
10213 24.37156 83.07688 326.72 5,571 . AR-AMS0007 N/A
(Town Obra) Pradesh Forest Division, Uttar Pradesh (Renewable)
Sonbhadra Uttar Divisional Forest Officer (DFO), 12.01.01 ~32.12.31
10214 24.70886 83.43634 337.45 8,721 . AR-AMS0007 N/A
(Town Sonbhadra) Pradesh Sonbhadra Forest Division, Uttar Pradesh (Renewable)
Sonbhadra Uttar Divisional Forest Officer (DFO), 12.01.01 ~32.12.31
10215 24.27408 83.36953 284.04 7,670 . AR-AMS0007 N/A
(Town Renukoot) Pradesh Renukoot Forest Division, Uttar Pradesh (Renewable)
Divisional Forest Officer (DFO),
Uttar . . 12.01.01 ~32.12.31
10216 Mahoba 25.176725 79.817708 265.46 4,356 Mahoba Forest Division Forest Division, | AR-AMS0007 N/A
Pradesh (Renewable)
Uttar Pradesh
. Uttar Divisional Forest Officer (DFO), Jhansi 12.01.01 ~32.12.31
10220 Jhansi 25.47257 78.83592 268.87 3,370 . AR-AMS0007 N/A
Pradesh Forest Division, Uttar Pradesh (Renewable)

*Uppermost coordinate were used if is indicated in PDD, representative coordinate of relevant region were used if is not indicated.
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AmoflA ATFTE 19749 AHY F 1479 Aldo] SRS
A Qe EXof A|PE AFE AR HHEQ AR-AMS0007
HHES ARESRlom 5719 AFdo] FAIE ALe EA
9] AR Hhﬂiﬂ AR-ACM0003 H'HE22 Al2319ch &=
HHES AFY oA Aol Holm AR-AMS0007 Hf
HES A8 AFA9 AR A1 HAZ Bt 356.53ha0]
o AR-ACM0003 U228 283t AFA9] AFY A3 WA
2 B 6,916.75ha?l 0= UEgTh ofo] o ol A
&S AR-AMS0007 HHES 2835 AL B3
6,172.79tCO-eq, AR-ACM0003 H'HE2LS 2835} AHL

F

rl

Q=2 A/R CDM Al sighg

1x

= g7t 451

Bt 68,637.8tCOreq?]l A& UEFGITE CER 7|7t
o] 749 A4 tiAA7F Uttar Pradesh A|HE& 7]E02
2001 ~20099 7} 2012955 Hi&HS HAGshe Ao
T AL F Ak

3.2 2I= A/R CDM Argiel &a@x Q9l

rar

=

1z

Q1%E 9] A/R CDM A9 347 9
Table 33} Z+9)ct.

o] diet W8

rlo

Table 3. Summary of Environmental Factors in A/R CDM projects in India

Climate Soil
Project No. - — - Species(%)
Classification* Temperature(C) Precipitation(mm) AWC** Drainage***

2345 BWh 25.5 315 N/A 4 85.7143
2241 Aw 27.8 916.9 1 4 0
3000 Aw 27.7 1,073.5 1 4 80.6452
4531 BSh 259 1,177.6 1 4 0
4174 Cwa 21.7 1,916.5 5 3 100
4851 Aw 25.5 580.5 1 4 N/A
5016 Aw 259 1,168.8 1 4 0
8283 Aw 25.1 1,256.6 1 4 0
9549 BSh 252 700 1 4 100
10181 Cwa 26.1 980 1 4 100
10201 Cwa 25 1,088.2 1 4 100
10217 Cwa 253 1,068.6 1 4 100
10219 Cwa 25.6 1,039.7 1 4 100
10218 Csa 253 1,095.3 1 4 100
10213 Cwa 253 1,115 1 4 100
10214 Cwa 253 1,115 1 4 100
10215 Cwa 253 1,115 5 3 100
10216 Csa 253 1,068.6 1 4 100
10220 Csa 253 989.6 1 4 100

*BWh: Hot desert climate, Aw: Tropical savanna climate with dry-winter characteristics, BSh: Hot semi-arid climate,

Cwa: Dry-winter humid subtropical climate, Csa: Mediterranean hot summer climate

**] ~7, 1: above 150, 2: 125~150, 3: 100 ~ 125, 4: 75~100, 5: 50 ~75, 6: 15~50, 7: 0~ 15(mm/m)
***] ~7, 1:Very Poor, 2: Poor, 3: Imperfectly, 4: Moderately Well, 5: Well, 6: Somewhat Excessive, 7: Excessive

71%-9] B AAH oz AHF(AW), 2HAFT]
F(BSh), 2HA7]3-(BWh), 253049 7] %(Csa), 2o}
F71F(Cwa)E HiL . °] F A=A G2 2H7]F0

&3t 4719 9717k ERa AFHA L LSS /15
97k AR A A 715 s8%E A5t ek,
olo} Telste] AP A 71 LL 217 ~27.8C, B
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o] M2 23450 AIYL At o] AISE] B4}
2 rﬁ# 1081.4 mmZ HEE ALY AR oA 9] A% 7
ZFo] 1,000 mm ©]AQ1 RS =Z Yeldth

EO?«] 35, it A4 fa o7 dF 552
AETL Q= 2345 AFGZ AQIskal 1(150 mm/m ©]4)
2 Yehgom 417413} 1021590 AFF 9] AL 5(50 ~75
mmm)2 UeRdth $8 3 g Sao] 59l 2719 A}
A2 v S5°] 3(Imperfectly) 0.2 Ugtom o]E A&
St VX X YoA= E—,— 4(Moderately Well)9l Z o=
vpebte. olo] wreh clae Wik st Hekekg 2ls)
Gtk =45 A4 HEE BRIR 2k EHE0] ofl ¢
AST AT AP 45 HiEglom, 11 29 ARIE
A= HEE E2RS ARE HIEo] ¢ 522 ST &

AATE 53], BE2F ARG HZ0] 100%R] A2 127 B

TG BAFUHE AT AYY B, dFE 55
% Acacia catechu (Khair), Anogeissus latifolia (Axel
wood), Boswellia serrata (Salai), Butea monosperma
(Palas), Hardwickia binata (Anjan), Lannea coromandelica
(Mohin) 59] EXES FEHo2 et

$AA ol 23 AT} RE A zsh Ads] ul
47h BEE BHE A B A RS $4F
02 o™, E3] Uttar PradeshX| Fof| A= EZSTE

(o]

2 4RPSL FAT & U

oﬁo

&

3.3 2l A/R CDM At Ate|ZHY Q01 sghzM

o]=9] A/R CDM A}19] As]AAA Qold tist &
3} ATF= Table 49} 7o) Yepytch.

Table 4. Summary of Socio—Economical Factors in A/R CDM projects in India

Project Population State poverty

No. (people per ki) HDI (% of people. Unemployment rate(%) GSDP($)

below poverty line)

2345 174.175 0.708 11.16 17.1733 3,840
2241 205.4 0.650 5.64 2,480
3000 1,984.31 0.708 11.28 5.7733 3,184
4531 1,105.8 0.628 20.90 5.64 2,065.5
4174 406.12 0.725 11.1267 3,118
4851 7717.76 0.666 15.06 4.7258 2,919.5
5016 890.869 0.623 27.24 5.5889 1,895.33
8283 337.757 0.606 32.59 5.65 1,651
9549 417.157 0.746 11 5,817
10181 303.188 0.596 29.43 8.5133 1,043
10201 335.983 0.596 29.43 8.5133 1,043
10217 190.474 0.596 29.43 8.5133 1,043
10219 254.601 0.596 29.43 8.5133 1,043
10218 190.474 0.596 29.43 8.5133 1,043
10213 254.601 0.596 29.43 8.5133 1,043
10214 170.474 0.596 29.43 8.5133 1,043
10215 186.901 0.596 29.43 8.5133 1,043
10216 260.223 0.596 29.43 8.5133 1,043
10220 466.825 0.596 29.43 8.5133 1,043

Journal of Climate Change Research 2021, Vol. 12, No. 5-1
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A TiAFA] Q1to] AL 174 ~ 1,984 /km* £ FEj t}. Uttar Pradesh A|F9] F%, GSDP o] 1,043$= Q&=
2 wolul, §5 Al WA A7/ WL 30008 A1Y GDPR 2,009.689] Axbo] Eu] Ak Ao Uepiry
& AlQjotal Bt 36021 /km” 708 LUEFTh HDI A9l A AAE a91E wetet Ay, lE AR
9] AL 2020¥ 7|& Q% Bt 0.6452 18974 & 131 CDM AR tiAFA] % Uttar Pradesh X FojA HDIY A
AL 715 ©E B2 S0 &St AR gdA B SE 5ol BA dEbda, W&y AdEC] BRI
WAHOR QIE W] T AT Uebdeh WTE W) BA et AL AT S AR
EF Y A Ak 20% oo tehget. <
T F@F ¥lagol] 20204 7]_'__ 21. 92%01 AL HoRS uf 3.4. Q= A/R CDM At} SDGsete| gt mpot
=) v o 2
= A $AHOE UNIA ANFHEL S B B A3 %ﬂ
B Ao AU DU} 2ol Aol et U o o] E&F 7|YEE Table 59} 2.
ES HHer wA yebdt AAES BF R 7~l
A& AL QA= A Bt 5.36%ET =7 YEE
Table 5. Keywords List of each SDGs
SDG Keywords
1 Poverty Alleviation, Social Protection, Income Poverty, Microfinance
2 Food Supply, Food Security, Hunger, Agricultural Production,
3 Health Service, Health Care, Epidemiology, District Health Boards
4 Academic Achievement, Education Policy, Learning Outcomes, Professional Development
5 Gender Equality, Gender Gap, Women’s Empowerment, Gender Inequality
6 Aquatic Ecosystems, Clean Water, Freshwater Ecosystems, Drinking Water
7 Energy Conservation, Renewable Energy Resources, Energy Storage, Power Consumption
8 Economic Development, Economic Growth Rate, Circular Economy, Employment Opportunities
9 Infrastructural Development, Industrial Performance, Sustainable Manufacturing, Product Innovation
10 Human Rights, Human Dignity, Social Exclusion, Health Care Disparity
11 Urban Development, Air & Water Pollutant, Public Transport, Urban Growth
12 Waste Management, Energy Conservation, Sustainable Production, Phase Change Material
13 Climate Change, Global Warming, Carbon Dioxide Emissions, Disaster Risk Reduction
14 Marine Ecosystem, Marine Habitats, Marine Biodiversity, Marine Organisms
15 Land Cover, Ecosystem Service, Species Diversity, Low Impact Urban Design and Development
16 Violent Crime, Terrorism, Criminal Tribunal, International Human Rights Law
17 Multi-stakeholder Partnerships, Global Citizenship, Knowledge-sharing, Enhance Capacity-building Support
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22 9 Z|jazete] digde Higos Jest dus

Table 6. Relationship between Projects and SDGs from PDD

Project
No. Gl G2 G3 G4 G5 G6 G7 G8 G9 | GI0 | GIl | GI12 | GI3 | G14 | GI5 | Gl6 | G17
2345 ©) @) x O x x x ©) @) x @) @) x x O x O
2241 @) @) x X x x x ©) ©) @) @) @) x x O O O
3000 @) ©) x x x x x ©) ©) ©) @) x @) x O x O
4531 ©) @) @) (©) x O x ©) ©) x x @) @) X O x @)
4174 O @) O x @) x x @) x A A @) @) x O x x
4851 x O x O x O x @) @) @) A @) @) x O x O
5016 O O x x x O x O x @) @) O x x O X x
8283 @) O x O x x x @) @) x O (@) @) x O x O
9549 x @) (@) O x O x x @) x @) x @) x O x O
10181 ©) @) x x @) x x @) @) x x @) @) x O x O
10201 @) @) A x x x x ©) ©) x @) @) @) X O x O
10217 @) O x x x x x ©) ©) x @) @) O x O X X
10219 @) @) x x @) O x x @) x x @) @) x O x O
10218 O @) x x @) O x A @) x x @) @) x O x O
10213 O O x x x x x A @) x O @) @) x O x O
10214 O O x x x x x A @) A @) @) @) x O x O
10215 @) O A X x x x A @) x @) @) @) x O x O
10216 x @) x x @) O x A @) x @) @) @) x O x O
10220 O O X x ©) O x A ©) x O O O X O x O
O : Relevance, A : Indirect relevance, x : No relevance
T 2% 1979 E= ARIIAM SDG 2(7]0F54)), 4, 1F
SDG 1534 8E1)st 2 dAel deie molw glom
SDG 9(413), W3ak ASZIRAE), SDG 12AVASE 2 Q7 PO Aol Sl gt B FA
Aul9h GAbE 1774, SDG L(ATHA), SDG 13C1FE 7, 274Re vhgow A9 thaxet 844 9 4
Q}EH—) SDG 17(SDGsE 913t WtEUA) Hit] si3dst AAA 891, 121 SDGsete] AW|APL EFHow B
© A e 1602 YERdH. RHE, SDG 16083k, AHsigich 91k 19719 A/R CDM Atgo] A= 1 3l
B9, Am)e B 179 Aol ABgS B, of ofAor & A AAA 7P AR CDME &3] 51

SDG 7(A47Fs olUA| AH8)TH SDG 14 A )
A9 ol AEtE Aol = Aow Uehirt
SDG §(FA° Axte] FE) BmO| A9 679 AT,
SDG 3(d4 A, SDG 10EHE 7+4), SDG 11(A %
Ths3t wA)) BES] A9 279 AT 7 AHS] AT
o B
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F7tolek. ol B AAmTe] vls) %L 200990] A K
A e Ao SY97] R (Aggarwal ct al, 2009)
ol% 2Hs}1% AR CDM AGS Aoz T-8s1
STk st B ATOIA o|He WS FUHow
ghole A, AdH oz UEst oA e Al 7]
S e qggoz BEEo] ks
I 4 ST EF, A AW A RE EF
A SEoz B ol At R B
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—

o] U= SDG 15 Qo= AlF H 5dF 7] Sl=
SDG 20] gt Aol &A vehd Zog gel= ik

Q=04 A/R CDM AfRio] 7 ol oozl 2|9
2 50%7F Y= AFdo] AdYH Uttar Pradesh x| Fo]t}. o]
A9 QA% oAl A7 7HF H2 ol <l
CIA-THA| A7 ol f1AIs917] izl 5ol 7 &
g3t A9 F shol ARk, AEoA 7P HlEe A F
st AA|7F 95 E o] Qltk(Arjun, 2013; Madhusudhan,
2015; Kopf and Varathan, 2017). o]+= & FTLoA £4
e AL AAA 821E9] Fho] AR A U2 AE &
A RISt T3 4 B $e] Aol A=
THEZ] A 517 AR AAdET= THEA 20099
JAo] +YE o] FFHOE Qe FH A& A
Divisional Forest Officer (DFO) 59 ZFo]& AQjo] 43§
=3It o= B A9 e ARAAAQ] WHoE Y&
=o] A= AGdolle 4t T E B3t A9AGA M
ol 7139l AF4Q =802 ARIE FARSHA 33
= 208 Holn HFHo=T A AFY AP oAl
= 34 7139 AFAQl Fojzt e F83hS AlAfskaL
Qlth(Murray & Bannister, 2004).

AEoA= HFEE 5 oUAdezEA ZAE &85t
1 oH, NS s AS AEst= 5 AtEe o
/gol Zpst7] wiizoll g HA7E w9 FEBAA YEE
CH(Maikhuri, 1991, Singh et el., 2013). 8|3l o]&= T}
gt A FEskE dor|a e AlE A ot
(Pokhriyal et al., 2020). w2tA], G X Goj A= AHD &
H 3} ZAE S5 IsiA 4H-I(SDG 15)2 AFE ©]
&oto] W12 sjAsty] gt 7lo F2(SDG 2)9] 8+
7h g2 Aog yeygth dutgor= ARty ¢ A
BiA AEAs 5 A 1 S-S AEsh=d
(Wang et el., 2013), QlEofA= 2J#|F2] AEo] ¥ &
BAE Ttz ol oA AEHGE SHoE 74
ARl PTF= v|E & 7] 2o ERES AEtt AL
2 HOolth(Lindenmayer & Hobbs, 2004; Abhilash et al.,
2013; Dhanya et al., 2014; Guillemot et al., 2018).

SDGs %A SDG 28} SDG 159] =2 A2 <l
Lo A9 F}do] AAolA F2% qTS AAISH| W
O 7 HQItk(Madhusudhan, 2015). TF2-0.2 HIAo] &
< 53X 5 SDG 17 EHAZ floA A&gixzol] 7|
o] FE 9 SEYA F50] 523517] o] SDG 17
T £2 &9 Aol At EAEUT SDG 19
%]

S AAHoR AN AZTF 5 HAY B

Ol=9| A/R CDM A SEEAM gl M}t 455

o
S,
&
39,
o
i
>
W 5o
% o
oft
ol
'L
i
)
B
i

CDM Aol Zi= 219 Bl 2A7IA A5 ol&
HI O 2 CER A%E B3t A GALE] Y] Av|gitelx F
A dZo] ¥7] g2 (UNFCCC, 2018) SDG 12, 13
T Aol Aol & 4= Ut} EIE ESS &89t
o2 A FRIFY AAF o] FIAE ¢ Utk=
SHOE SDG 837k Aol U2 AlARITH o=
A/R CDM At =3 A] A9 FH19] A5} AAH &5
Aol dhis siof T AlARRITE. o]9} o] AR
SDGs AAEAE Boto] ZF Fi2E SDGs 240 7]o
= AZ AolH, FF A Wl lofA o]zt SDGs
79 AE AlF-Ho = Aol 3 Zoot.

ShH, & A5 oA Adol thet BAAIES Tt
= Sl AR HEe] it A E7F A gle ZAo= npof
Elom, o]= =&Y ozt B X 92] AR CDM At
ol HFET AdS BT ARAAY HelS AT
= ong e HEtrofof St F8 EAE woH
o} 3L 719 =& 53 PDD W8AoA 9] AdF A
T2 A gotete] AA4H S B9 AET=
SHA o] &A15te] &5 SDGsE 7S & Q= AA7F
AR A Al A S-S ook dlof QlofA] Kot
HFHow &8d 4 U= Aotk

THHOoRE AuEH, Q= ofAopoA 7HY w2
A/R CDM AtYE X1 3712 A1 Al @A 492 5
a3k 919l Ao=w wHE. FF utet JAoA
F7HER1 AP S 9gt =8 didATE 2 4 9leH
oFRt AARE AlESta Qi

=9 % 179 AR CDM At £Jo% A3
AHREAGHAEE 83 QFEAGS APt
(Kim et al., 2013) AFHEEA/SH] QRAIG Q] ¢ F 48
A9 g ARAE F 1% A HA = 4719 A
o] Alg¥stal UTKGIR, 2021). =UHoflA A&t QU=
S QRAFG e A4S WY, NGO 5tk
ArFZAEY o7t mEehe T A= iRk 1A
T T3 32 AlFo|th(Lee et al., 2015). EIAEQ ALY
AP oA Brp st ARHER 4GS §4450=
S ot S mhRsor & E271 UTHSo & Lee,
2012). o]F HIFOE o4 A/R CDM At oo
AHEALY RAYS SR AIBY A oS
St 93 AT AAY 4L mofshe Aol 28T
Zoltt. o] & Fo Hr} dEst AFFE ST ¢ A A

b

2

=

Rk
o

&

' 30, off

=
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ojw UdulA A& 52 I XqE A =LA H&
& dart 3l Aotk

2yt QoA A/R CDM AFYS 583 AL
AT HIAE 24 7N==of 42 A/R CDM A &
29 =2 4FE, EA 7HA € dmRAe Z8
ol & AIYA] 8237t s 59 & FAAEE A
I 7] "j&ol(Schlamadinger & Johns, 2007) U3t
HE &E5tH oA 4340 A= 3T 5= 3l

i
2 Zog Ardch 53 @4 A% 24 U 18 9
A9 AANA 7o 5 SDGs ZUORE Teiste] 43
49l A S T 5 AL Aolth. ol PaAIE B
& @A BAo] Zaste Bt et 4R W ARE @
7] AL g =t B AdTte] 43H9 a4y

0] Q3% Zlo|ti(Murray & Bannister, 2004).

Ao A= 20121 715 486712] CDM ARRlo] 5-==3)
o), oli= QoA 714 B Alglo] £25 gk, 2020
| 7% 1229 ARgle] SEERAUNFCCC, 2021a) 44
4t 2015 4171544 E4o] @A SDMOze]
Agto] =ojsi 7ke ) QLEst B AE Syshs] 9
o] IAH o2 7570l WE= AAFSELL IEH(Dube et al,
2020). 3HH, 2007¢ COP13°)l4 A=t W2 =w(Bali
Roadmap)> A/R CDM¥}= APEAS 2= AAd] digh
HFo] QA== REDD (Reducing Emissions from
Deforestation and forest Degradation in developing
countries)E AFHTHSingh et al., 2013). o]+ A T g
7 AZIFAA o] M=o A A8 A st BAE
SR 2ATIS WiES ASA7IE A HI71YUS S REDD+
(Reducing Emissions from Deforestation and forest
Degradation and the role of conservation, sustainable
management of forests and enhancement of forest carbon
stocks in developing countries)Z ©]ojFOom & =9]7}
o] FolA Z=FTIL Q= ARRleltt. Q1= 2018'd UNFCCC
o] 7143712 ko] B7} 5:20] Ak 7| ZA(FRL; Forest
Reference Levely2 A7A3}1l =7} REDD+ AR =
S(MoEFCC, 2018) REDD+Z 53t 7% o34 ¢jd =8
Stal Qo E3E mejd o] et AAAE R 2AVEA
A5 ZHE 2] FI8iA 20214 71E 324719] 228
7199E°] RE100 (Renewable-Energy 100)°] 715t B#
£ o|d¥5}a, ESG (Environment Social Governance)’d 3=
Sl A oo 2AVEA A5 Ad HekE B
She & g§AaFHe AT TRt =¥o] o|FojA|aL ot
(MOE, 2019; MOE, 2021), w&hA & 179] Y82 HiEho
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& 5 AR CDM AFY 32 A3} o]3o] SDM} REDD+
Al e AR B A4S 3] A8 sk s 5
5 A1 Aol o]RolHek & Holch

5. 22

£ A7+ A/R CDM Aol 71 &istA A8 <
JAEo A9 AFY X8 dFt thFst 22152 Tokad
t}. PDDE} QR Am 9] HES Boff &4 4, ARHA A
82l, J¥1 SDGsZ F-Eoto] dFEAHE st oH, o]

5ol A AZS Yol o & 3 AEES Tt
AN E39], A& AtFoA FEAA et A
W52 IS B 1T 5 A= EF 7

o FJolz wersiglon], 47 A fRE £
y

L

Noexoloe >
a8

2 PES U GLELAOEA T
S

9] AR CDM AP 583k o] glolAl 7] 2aa
2 857, CDM A3t SDGs 7He] Q1A Bho] &=
= & 9 AUtk 3 %S AR CDMI} REDD+9] 3
222 B3 AYBY L LALL FEo] 7ol % 9
£ Roltt. B ATo)Ak Qx & 2o AEre 53
242 4 U, QUEEE ofje} Aot wid
A g, /139t g 2E ez ok A9 9 2
1 242 Pastel Bel HuE AFY
S

o ES, 7|FHe gleS SAH2E F AR

o] H& o]fojAof & Zo|th.
ARAL

2 A7 RN/ RIS EXE-UQ2IUMRG-
BI58194-02)7 Al JAXETHY] I &g
MRV 9 HAA F5HRF A42018110C10-2020-BB01)
4 sty g dAdTEe] AYPoE FHP=G
A
FU
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