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WTETed 19 & IOl BT BH B d f[Adedl H TBRONg Holl Al o AR g, gae
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IRA SHoll dF Ugd Bl MaIhdT H FHsiT fby {91 310 IS Uei &l Arss W &1
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e den fefaar S gHRed 8Fm | IR & S @ IToi diear 2005 iR 2010 &
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gRADT BT TR FR H I STHT TITAT DI YT IRl | 39 B 7 frderd ud wideor &
forg = efier AR, favy |fer e &7 srelie oTdTan, Afea &l \RIE HRal & |

e PRl B b I YRADI TH AWM UGH b WA SMBR UBHN 3R I
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W1 gl ST XET © | faeraeiia <uil & =1 Pre siefeaveriall @1 3R HWHHOT Bl AraeTgdd
geee fhar ST aTawaes BT adifes RIEM, 8 Sl Bl wau SHa nfife fadrd, e
S SR Ao e & forg #ewyel €1 uRE & 918, fIvg 9qer, faemer faeRm
<2l & fore g8 YRAREd B=1 raegs e o fdbreiia <ol I S9 Ple+ T84 92l $T AN
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TR & B HaRR) Shad el & HHd IR JU Siia= 3ell &1 31 gqi =l fhar o
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el FHad I TS IMETET & | IRA & ol Bl Ahdl BN SUTE IS TR Pl 9914 38 &
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T, YRA &1 [Py Arorme e e ok uaiarviiy YRem IR AGfed de1 QR daR
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5 IRT & ST 12 AR Shoi ®I a9 a7 BHa Y Bl Hrae e BRIAE gRT Adferd
T T | AR BT U Atk deTeHd 199 I a¥ 2010 H 1.56 €4 €0, FAGed AT ST fawa
& 3 Ui e I &l U foers I A &F R 3He Aefud dor fAereia 39 &
3T IO | BB HH & | I 2005 3R 2010 & 19 Fhel TXe], ScUTG DI ScAod T
H T 12 wfcrerd @ FH ES 2|

Hrairdt 21 &1 gROTH, T4 <20 BT M HRA 8T STty uRade & Raelis oot # favg aqam™
BT TP AT 3T g1 URARIT HRal 2 | 9Rd, o IR # w=ave & Ryglal don weumsi &
YR WR [LRH, FAM AR WIRT STAAR] BRR DT adblerd Bl o, IR H 0 AR fAwraeia
=T & Al BT &M B H HTATG 8T | R AR SR ARSI AR T368T Bl Yo
B W 8 9Rd o fdvg b1 fQwr (A & g 9 daa RAefyd <2l @ i SudnT arell
Tgfl & HRUT Ul STofarg URad & A~ Wdx HI -1 Hed odl 8, dfod IR 3R
ARNERY &1 99T I 39 dfds I8 9 e & forv 99w &1 e wrT ff 991 aredn
gl

IR R F fAeraeiie <2 @7 ey srfvariaetl o Wier fHar a1 8 | 9RT 39 IR H
30 3R faerrelia <Rf & 2l @1 e S § Wl J81 © | URE aRR H ‘STerarg =’ &
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MIHAT W A AT A I AT T 2| T8 ST A 7 © 6 e <= @
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STV ST ol AT DI afiid HRAT BT |

R TR&R, ST, T AR FITSH! IR Iguelly 9o 3 Yoiaadi gRT Sieraryg giRac
% U Ud 3R & e # R & fAfdy SuRil @R IeRIcHd SRIASAT & Udh Siad
sad el | 39 3l & SRM Il IR RauRe! & 1 S &1 |18 &1 & AR U< 8 |
S UE WX wY ¥ YR B8 W & 9Rd Seayg uRadd & @ax 9 Aued & foly 9gd
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2 ok WH =9 49l & 9ed §U WGV AR ded gY 3iNa dRas amHH @ 99 Uh We
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IR SWHA FRIaEa A WHRI P Agd! WRAAEAr 21 Joary uRdadd &1 fawy
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ERT 9 fd A, dedayel RAuRS! 3R A WU A A S B (A7 g A A&
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Serary uRacE dedl URE TR & fIeME 8 9 Siadry uRadd deel v fgard gRaee
BI ATTLIHAT Fegd D1 T8 ol S IR uR¥ed H 39 vy R ve dfea SeaN vae
PR D AR AR 3R e Tl AT I IRA BRR B ARTETRIT BT SAFR IR 9 | T8
gRAST 39 3MaTIdhdl &1 Ifif 7 THIRK &I O I8 2 3R g9 281 3iR SISl urewR Udh
A1 HISE & | I8 YRAPT Siarary uRecd+— e iR ardisil & gaqa, STerarg aRkacdy &
3R MRA R gTEl AR TRBRI B gfdfha— Sierary gRac | foes & forg sioRisig wfdr
—YUATHRIRIRT &1 Hfered gy uRgd Bl © | 399 URE PR WR Sfvad 819 & A1 Siadryg
IR & Gga b FaY H G IMS 81 o1 Bl AfafAferf ®I fawelfd o=t &1 g fam 2 |
IR @ Fherdl @ U8 YR & FI & Hay § fl U@ e, Wﬁ?ﬁ?ﬁﬁwﬁ?ﬁ
mmﬁmﬁaﬁo‘mwé%ﬁm YR IRA 1 BRR H FAd SHa=RIferdl’, STeraryg
R’ 3R AEREIRIR—IARAT & RAGIT ST A8Ul Tcdhi Bl ATHA BRI BT T AT & |

IRA o SR URadd Hael §geh I e & UIHRI & e & [0 & IgTR
H fai 1 JrpER, 2015 BT U AT IS FEiRT IRTEE ((EUASRA) @l gam o |
IMSTAST # FAd Siad Ugfd 3R Sefdry dmd iR WoodR U & IFMHR0 W I
AT B | AR T U SIS BT IS dIgal H 2030 T 2005 $ WK I 33 W 35 UfRra dd
P B AR aY 2030 TP SHATeH M2 SUF UR AERT ol FAEAT A ST 40 HfRrd
Het fagd it Renfiq &mar &1 Ui aR &1 (U1 Al h BT 8 | MRT Bl AR
g 3fR gETTaReT gRT 99 2030 b 25 ¥ 3 fAferaT €7 €0, qH®er &1 AfARH dra= Rid A
JRIT BT © | 59 ABcardiell ST HRAgAT B BRIad &3+ & fory fasiaa e 9 <=
3R 7 iR fafRes et Jer o 2 |
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IR BRR A 9RT AR 9 [erasiia <wif @1 e siffarianel o afRdipha ik wr=mr
TS BT TS T | 39 BRR H A & oIy 3710 AR iR qaiary & Idmd s & S
T & AT & A1 A HaaTeiie <=M @ Rl & gRem N @ 78 7 | URE IR
T THE UTHh O AR Afed el ¥l & ARIGRI Bl FHEE fhar T €, Fread @

o faRyd <l BT F[Ers ¥ I 3R ITeT & Ued H I ech |ad SiaRiierdi |

o FEIE B BRI H ANl B BT Seord fAr AT 7 @1fd I8 IR, HvHE & dgd
7’8 3R TP gId T FawerT Yo 1 N |

o R SR ATEn fhg M- StReEl den HeRd emanel & fagid @ A
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« SRy UREcHd & g9 | e & oy sigae @l araedddl |

o ICATEE] & IR AN Tb SASHT DI ¥ URTHIST PT 6, Sdih Fad [Jbr iR TR
I & YA W RIRRAIA & ded d fAerelia qui & foly wwidreT = ot ddl
AT BT WHRT 7T B |

o faefid <uil iR famrela <e &1 SueEe Riareal § fawed |

. fAmralia <° eRl B IS SWHA R Ieed HRAsdl & gudl driEaE 2q
T UG BRA DI ATGLIHAT BT AT S | T8 BRI [Aebrasiiel <2l &l fa<ii dA|mes
e B @ fo faefaa < &1 99 ada AR wrar 7 |

o faeraeia <el B AaeIHae $ e H I gU fadad <l gRT 99 2020 6 100
faferes spiRat Sfer vftrad Jem # gfg &< |

o PEY IR e & 9fd Fearf giedIvr o= &R Hreifire &g foxia deraan &1 ugd
Bl B TAMAT |

YR TETHET 3R BT Mg ufcr &1 AYeh el W P X1 3R HPR N&T $ §ra Rerd AR
AAEE GYg < B 9 FEAN &g UP AT HI D WU H RIS AR TG Pl YHA
83 o1 | W5 Soll Ul 3§ e § AedNHS FgHeT 3R b &1 gerar o 3ikR
gHT™ # ARl B g B @ ol AR gAawE N go fhar T o fORE aRa @
YETHAT S BT BRI SR S NIa) Irsgufa & 7T /9 AT &R+ & ol SmHfAa favar ar
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BT B AT eI 39 AHA Biel Rigarax 3 A9y vere &1 sy fear| faff= <o & o
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IR Yafer &1 Igdre fHar ok YRA & STofdry Jdel dad eIl & §¥hfd & favg
H qIe “IRERT BT e B |
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gy WR H TIUEM, 91y <99, Sffadl, gieurd, €U, HeTeedr SR gl il
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AMET Al I b FHoll Ied H URIcHl O 9@ dell @ BRUT A Yed H
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STefaryg, gRace Hael SfaR—EReRI UFel (STEUIIRT) & IIgAR: Sfefdry uRdd, STardry
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T foxdiRa srafdr, o faf¥re wu & <9t arerdr S WY 31fdih 3rafer g =i X&ah 2 |
STefdTy URac UTdhfad 3fiaRe Tfharsil s aTel dall oI |R Il & IAR agral,
SATATHE ATdT 3R aTdTaRoT 3far | SUART & Foued H FRa) 81 Xg Aasiid
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31d Ig UH IO 0 © b favd &1 Sieary A+dd drRidedl & HReT gRafid 81
TP IWYh ATAT H FeEay 2| IRad Feary uRadd & wWE U © SR sHferg
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IRad Sierary A <@ ¢ gRad+

« Ol 1400 997 H 1983—2012 FHIW: IAfH TH 30—d9 I AT W& |

- fOsell o) & AfRge qUH T 0.8° W, T 98 AT © AR s WR H
20 WAL T& DI g B TS & | ‘I8 FIfad B fb' 20 wrared) & W # ardatifhd
@1 TS AT H gfg ¥ AT BRI fTHER € |

» Pg el # f2W iR gfteurd ugfa # uRad= smar 2 |

» favg ) F Re9cl 9 o el 9% &1 i <X 9% dare™l & aRfY & fRa-ar
BT BISPR 9gd AN 9§ 1971 H 2009 T 226 TN <7 Uiy a9 gFY |

- f2d, 9%, @R QUR (TEHRe) SR feae, gai ok 2y favg wR 4 figd =@ € |

»  HENINR I[AD AT 99 O X8 & i d SATGT I SATGT Plad SISARISS
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»  Ufddhd I B geAg qRER 8 €l § | SaeRvn, 79 §a¢ ofd qHd T
B & 3R 31t e Bl o X8 2 |
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ARA H o 125 fferd S9oven 8 8k fava & #dfdnil @) S &1 17.5% iR
STRIRT BT 60% 3 3MH AFT, PV W PR ¢ | METE BT b T 331 I &3l |
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B & oI qoTat & JAFFAT ST DI IORA, YT AR RATOM # 9olel BT B
IR BRI AT ST RET 8 |

T Tl gafa diedd | Ul gedl © b a¥ 2100 TP Yo fBTS A Afdd awars
# gRads g9 & A9 2, SIfGIeId: Uh a9 UHR F o H auf | aqera &
Siar ®, TR 1 fagsq @ik o=y 7199 9If9d gdral 9 39 gRaaHl & ¥ 89 &1
390 & |

Ty 2020 TP AFREA & ARTH B SGH H 2 U 14% TP HHI IR AT 8 2050
3R 2080 T ReIfay iR W @Rmg fawgell & | Rig—Tm & HaMl A 18, Scares § 9
T BT A T |

YRA & Ydi € UR, TRTE fGARET dTel el & g 3R Sl dael fasm o1
3IfArraH HdeTeiierdl & &5 2 | 3fd: 34 Rl # 8 @ @i & foy ufdder Jae
B F TN JAfNe fArerdr yaiy & B9 &1 3meidT ¥ |

Iy 2030 H Ml PV H &l 7 (Ao Juag Sfer ¥ &% 81 Fadl 3 Rrad
10% STIRIREAT BT AT R AR YT 81 Febell & | A ST J9TaT STerdry FfeRie
a1 SUR feharfead fbu SY T 99 80% &1 Bl I ST Al & |

MR RS & WU H 59 999 & Siaild WRAg &F & forg 3.3° 9. 9 4.6° I b
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P STHI BT & A I ST e ASe BT SUANT $Rd gU PV &7 & J4Tal Bl herd
fpar T | Afed & IGER, 550ppm @ CO, WAigvl # gfg (FRIFT waferor Rl &
M) | 3G, T, BT A, IRER, AR, THICR 3R 3] B HEA 7 14% AR 27% B
99 9 g3 © | Bierdl H, STdI IUTGHAT H 9™ § Sl & FHRIAD Y9G < 1Y
J STafe SRV &3 B o W SR URA H PUNK DI BAA H JAD TDRIHAD YT
T T o | HiSe B IR Idelfcha 3fef d IcdTa H HHT M APl & Sidib ARIA
1 Iu H gfg B Il 2 | A= Y oiRRerfyer S § Screadr ik Sdred w®
=T g |

JMSYIIRIME §RT fHT T TS T AT & AJAR, IoFAR FAGTIAdT & [Igeryor 4
U1 Il & P 7ed ARA & & H g, e & HagaRiel Bl &l H9IE |

% folg QA — STl Gadid (STYTRNS) & TN fhar Srar o | 941 &1 # Syass
H W gfg @ FUET @ Sl UYEE IcTed IOl @l e agRiar R U9 STd
[l 2| WS IR TH o AR b SR U SAEdHAl 8g $ad T 10—15%
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STHTC, ITHIT 105 <IfT HY 1Y

quT ¥ AIfo T H RIS
3R 160 @ AT H B BT BT IFFAT B |

2009 g NIESER 150 A (2= wU A AT T<9)
2010 STHaR— R TR WRT: YA AR 5—10° eI BH | 600
HRA e At @ 7Y |
2010 s RIEGER IO /T IR 300 ¥ 3D AN BT AT | 2010 FIA
f® TH 9¥ BW BT RPIS |
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CRIERS G P o7 | T - S B SR I 500 MR sy,
2011 & SR T 150 AN Bl GG BT HIROT 1 |
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TR, TER I M o HER T | WK fREud 9|
IESEN SH—3IR BTgd §5 81 TAT| BRI & SHfH A8 & IRM
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AT H I8 BT 99 8 | 3T 8N/ Piex | He e el
A SR T2 H 90 ¥ 31 Rl Fard 8 e |
2012 e GIERCEN ;ﬂzﬁaﬂﬁ%ﬁaﬁ?mﬁuwﬁﬁmaﬁésmmﬁ
o[ [

2009 P GCll IRTHRR 3R gaRiR 9Rd J4Ifad gY 1 1972 | 9RA &1 qad
HIRE DHSIR AT |
2009 S qe gwrz%qﬁaﬁaezﬁﬁﬁwﬁﬁma%ﬁsooﬁﬁw
|
2009 Ridar— q7e I TQT, BAlcd, NS, DR, faoell, HBRIE & 300 AT
SN BT HId |
2009 BEEN T TS # 916 3IR Re&l, 75 SR & AT |
2010 TR e oE (9 iR FER): # 500 & 31f¥d NT G |
2011 A AT/ 317eft A g4 AH & SRM YR 991 ¥ 9% B I 9 H 100
U/ STHTNT | T @7 Aid, 3Tdhel SR U< | 60 <l ®F Hid |
™
2011 TelTs— IR auf iR | SR uRFd # AT HJeW @ SR A 9rT 3 Wiy gut
ST q7e 3R d1¢ & BRI HId BT AThsT 300 I 3if&d a7 (Srfermrerd:

ST R #eg 9FI [ |
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2011 BEEN Y quf STRYAT AFGT & HRYT B aTell 9K au1 4§ 3fdbel qrHerrg
# 90 W 31 AR @ A1 |
2012 A IR a9t & AT 4 R a9 | <% & fafi 9 # 250 9
SIPECIE Iferp AT B A |
CIEIPASICANIE
faegd
2012 SeATS— IR auf ok | Sfdor—ufdem AR W @ SRE <9 & AT W # 9
TR qme quT /9GP HROT HId BT 3fTbsT 250 A 37erD
(arfereprere: ST 3R Heg | ) |
2012 - qMe S SR RideR W 91 Hee "cRll & HRUT 3R H 150
Rydax AR B A |
2012 13 RIdaR | 916a We STIRIGS § dTee] Hhed 3 50 AN &l Jid |
2013 16—18 S[d | 9N 99, 916 | 16—18 T, 2013 & ARH STRRES H Hy WM R
IR RIeE | A AN quf (245 WAL & 31f0®) iR gSA ISA H B
WIElN TR 9RI 991, RS I 3R q1¢ BT HRT §+1 |
Siiae 3R FuRR &) 93 999 WR &Ifd, SOREs H Ud oG
| ety e A B | IRy wU | daRTY #ex @ ae
HeTfhAl T4l # N ¢ 3IR FEAT & HRU S ANl B
AT & T |
2014 Rydsx IR 997 & SR 3R BRI H MR 91¢; 5T & P E9IR Ma 39
FR IS wTfad gU 3R 250 ¥ Afde Hidl @ gAT 2 |
ashdrd
ay LRIE] el EiN
2009 L] THH ‘AT TAHATT; 149 A, IR ORI B |
2010 s o el Tshar; AT 120 R AfTEET B gaRil 7 3y uaw
&3 BT ATETT UgarT; 50 ¥ AP A |
2010 BEEN GLaR| THATT SIS, T BT B I gs; ASARSY, d1G,
MY U< H 54 HI |
2011 ERSEN CRIEET gféror afRedl I e @1 WIS WR IIATAd ahardl JwiA o |
IHATN T | T 50 A |
2012 BEEN Iharch B | QAT AR D1 Aihadm 3R bl WA e’ & HIRT
3FHeR /deR # ST IIEId W) 9 a6l @7 geRl &
PRUT 3fY Y2l R ARAITg & 100  AfADH ANl B Al |
2013 FRHER feH TS FHATd B PHIROT AT H 98 R a9 | 918 3R T
Thareh TH | BT AT A I8 A WR ST &fd iR g R | T
faferas | 31fdd AT BR BlsdY ol MY 3R fhr 916 3fiR
ThaTd B BRI 39 HEG A |
2014 FHER Tghard SWIGhfCddd ahard “gg g& 7 WRd & Ydi dc (3N uaw
3IR AIFS2M), SFSH &1 W8 Pl Frfaa b |

9 UBR, R e SIRgH arell AraHl geAell & A aR I8l 2 e uRom ey
gTRyoTferal, Whfde T, BN IR AHTSYe wUNET R 980 WaRl I GRET BT g

¢ AT B |
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IqHeA 3R BT

ITgH &1 3 § TeAarg uRad= & gETEl BT QI o 3R IHA g TN Bl
RGBT AT HH BRAT | e, [y wu ¥ fawmaeiia ok Haa=eid <= & foy gz
IfRaw wrfiear 38T 2 | STerarg uRadd & oA # 81 2wl iR ey € wfasy §
B aTel YMTEl BT AT R & ford 9 gOMTal A 3Tgder Agcaqul 2 |

STearg uiRad =AIBRIT H Syl Soaoi Bl b AT HH BT & JATAT BT e
IGT AT & | Ko H a9 3R gRd drenfifeal den qdiexei ot w1 3T
BRAT, Holl &I H FUR BRAT, AT Siia= el UGfadl iR FgeR § gRads Hl
M 2 |

- C

ARA d 8y 19 IsiA

faener uoTdfe aven & AR @ JMaTIGRAIl SR ITdHiEs B YT A b oIy
WRA 1 3TUT Bofl SUANT BT fAfdefiepror fham & &R eve] wame=l & for yeR aram o
PRIl BT IUALT & Fag[E Y 2030 T SiaTed fed e SMTRT FARA! T
40% Wfaa fagd e sraxemu=T avar wftd &= &1 W g37eT iR fhar 2| faw
JATLIHARAT & BROT AR Icdui H ghg B @ oy 9 8 | BTAifh, AR BT Febel
Tl IS (SIS Sivesll SeasiHl @ ol § T &1 I &% ¥ 9 38T © |
o I8 udr aadr 2 & 990 Hoil Asor 7 iR Foil serr 9o & o Adiavofa
Tl B BRER g6 & FRAR Jardl & HROT 1fde gl Sivesl SSAeiT I 3Tl
B S § (@nf¥e gfg & wrr Sigasl Scaoe 9 w8l <@T) | WRd, a¥ 2005 3R 2010 &
dra IS AT H 12% P HH BRI H AHS I8l 2 AR ¥ 2030 TP T SHTSHUT
() 1 IS dedr H 33—35% T BHI DR B [olQ UTag © | STTAMT B IR

arfarat 2: faga @ fafyr= <o & Swaeia @ik faea @& Jdods

Q9 UeRUd | SR AR | ufa @afe | SIS &1 | 999 faera
J3igw |fza | (‘o00) 2005 B SoIol Sooi ADI D

Shggsil S qed R | (e5Coe) | dilgdr (e

st ({fifgd < S CO,e/

CO,e) (Frferast farfera=

JuHsh) Juas)
EiGl 9,499 | 1,339,725 | 3,890,879 7.09 2,441.42 0.663
Juay 5,907 312,908 | 13,681,697 18.88 431.73 0.902
gq\ (28) 4,439 503,170 | 14,957,813 8.82 296.79 NA
TRT 1,884 | 1,210,570 1,251,815 1.56 1,505.26 0.519
STollel 1,388 190,756 | 1,096,450 7.28 1,266.07 0.699
<f&oT IMHThT 518 50,034 300,266 10.36 1,725.94 0.597
faug 50,911 | 6,916,000 | 52,900,131 7.36 962.40 0.624
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qRT & vfd R Svastt S favd & id @ s g o &4 © | drferar 2° |
IFoHl IR fafi=1 <eif & e gadial &1 fagmadie f&ar a1 2|

fafy=r auf® & 9RT & A9 ST 19 SOl BT &R ART difetdT 3 § far Tar
=

a3 1994 2000 2005 2007 2010
ol 743,820 1,027,016 1,210,384 1,374,098 1,510,121
3ENfe gfhard ik Iare 102,710 88,608 124,017 142,206 171,503
ST (3mEdTdTy)

?ﬁ 344,485 355,600 360,313 372,653 390,165

Y SR, qSRIT TRadT sk 14292 | -2225567 | -278,721| -177,028| - 252,532
DT (TTYUTIRTTD)?

Jmfdrse 23,233 52,552 62,638 57,727 65,052
Eas) (Qaqqa?gﬂ'qcﬁ D ﬁ:rr) 1,214,248 1,523,777 1,757,352 1,946,684 2,136,841
B (qW‘qcﬁ ﬂ%ﬂ) 1,228,540 1,301,209 1,478,631 1,771,662 1,884,309
® GHG emissions (Gigagrams)
= 2136841
B 1946684
W 1757352
W 1523777
W 1214248 I
1994 2000 2005 2007 2010

oA 3: YRA &1 ol SHTFSl I (1994—2010), TRUATHINE & =T

SYATHHIRIR TSl $ AT A IR STaSl IO AHe! TR ARG STTAM | MR B ST 2011 SO & SR | SHenT
fdreT AId R AT 3R TS g, 4 v & 0 A | A B Sao anfl B & § SUerIy $R1Y Y IR @ bl 3 aRdfid
2| ST e YUAUHHRIT SeT 99 ¥ fory g ¥ | fvg & Scaei onds TR W forg e ¥ af favg @ S eridet #
TERUETIRITE wMAe & o SESIUTeIR el a9 W USRI § |

gy 1994, 2000 3R 2010 F oY SfES HH: ARA B URMS IR A, G T FgamT SR JuAvhHARR o v feadi
e RUIe & €1 af 2005 3MR 2007 & foIU ScAG SNidhs TATARYT U a9 HATeR (2012) WRA H9 &84 19 Il Wibrger, Wil & 2 |
T (6g) =10° T W9 BTSW 6 B ST Hefdq ARaw A0 Fraell BT TRNT IR 00, TAIeA (C0,e 1T C0,e) H A AT |
STHRIHD SO BT IR $ HIRVT ATATARYT | Gl I (T & e 2 |

AR Sdry ulRacd R IRE R 2R
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oA 5: 9RT T &FaR SiFstl Ao, T I CO,THged H (2010)°

fFrforiRad IT% 3 TeIUARITh @1 Bledr I f[damiid < & aiffe fiF 8e4d
T (Shgash) Sceid gwiy 1y €|
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A 6: geu faereie <@l & W9 gred—SisH, W 9™ o, wHged H

HI: JUATHHRIRT & oI ¥Ra @1 v fgarfife R (2015)

YT JUATHHERIRA 3ffdeT Sfader | a9 2010 & oI IS i droitet, Sfror anplaT 3R TRA & IR | SUae HRI¢ ¢ & | A
3R SSHRRT & 9¥ 2010 & SV b JRARIT & | A9 & 9§ 2000 B Scavid AqART & | & U cferor mhidr & af 2005 & Aibs
afgdfra &1
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fFrfaRed a6 § TeIuagdite @ Blse] & fAaid <l & affe 9 sed i
(Sheroh) Seaoi geiy 7y 2 |
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o 6: geg faaRid <l & W19 gre—swior, I U™ co, FHged #"

STerary, uRad &1 FRIHYT 28q

HRA &I HRATg

[ BT IR GADROT DI gerdl o & oIy WRA WRBR 7 By Seary AJdhdl U
ARA $1 STaaryg, uRad=T ddeh g &rd Arer (2008) Fr=iferRaa faer # waa

faTd & U MUY Tl & ARIH | R H STy gRacde &l Al &7 FRaor
1 & foy ve ufdegar @

STATe} ol -8% I AR e (Soavedes)

Aad gatary Heel I f{eE (TAvHTeE)

S gRa ARa e (Semses)

feaTer WIR—yoe @) waadr dael Ty M (TTUETREs)
Aafdd SHoll gerar Heeh Iy e (TIuAsgss)

RIS et e (T sty )

Faaq BN Aeelt s e (TeEEy)

STerary uRad wae B e 9 R g R QTS

® N o o M w0 Db =

I PUATHHERIRA 3rideT | sfader; hitp://unfece.int/ghg_data/ghg_data_unfecc/time_series_annex_i/items/3841.php 7 15
RIMRE FG & 15 501 T TYE 8| 3R $Y 28 AT FF & 28 & Il BT AT ¢ |
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TRT IRBR = a9 SHoll, AT WRY, T A AR IMURE A ol deell IR AU
IR e wnfie ke & fore Ao 991 2

TN Ay, aRads s Ao (Taedi): I Sieary, aRkadd dRi Ao
(TAUARTAT) &1 =N B & U¥Ed SN HeH & B0 H 94l Al 9 Sotarg aRkac
B ATl I Fued & oy 59 Wiy BRI 1SN TR BRA BT SRY [HaT 17 & |
Al TR IR MY TR BRI AN W & A= Rl 0 GAUdRi & R & w0
# <l Ot 21 i woat SR e Iow &F 7 T THTYRIRT (IR a) ol

fparaaa Sudfer R @R (2012): fharae Suafyr iR amurR (e s
TATURIAT & ST qreg HRIBAI § A TP © Sl SHoll T8 IS W e & | 9iger
Bl TIQURIRT @1 UAUASSS @ 3faiid a¥ 2012 # Y& BAT T o7 3R g4 SHoll H=eqo
AA2H, 2000 & AT BT AMALIHAT B AJAR fAbRad fhar 7ar €1 59 |1y,
Ut B # 3e Soll Te 3ienfied el # 478 = (Afde Sunn) wfver € S
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Message

Climate change is a challenge of mammoth proportions and the recent increase in duration and
frequency of extreme events bears this out. The global concentration of greenhouse gases in the
atmosphere is increasing consistently year on year, exacerbating climate fluctuations and seasonal
changes. Emerging economies such as India are highly vulnerable to these climatic changes. For
example, our agriculture is largely rainfed, and hence, climate change affects our agricultural output,
threatens our food security, and puts substantial burden on our economy.

Options to mitigate greenhouse gas emissions include switching to renewable energy sources such
as solar power and wind power, conserving energy, halting deforestation and planting more trees.
These measures require an unprecedented degree of cooperation, because a few nations acting
alone cannot make much of an impact on global emissions. The world will have to cooperate both in
cutting greenhouse gas emissions in developed countries and in supporting the developing countries
to develop faster on cleaner energy through financial support, technology transfers and capacity
building for these.

As India’s economic growth accelerates, we are aware of our responsibility towards addressing the
imminent threat of climate change. India is on course to balancing the need for development with
climate change actions and has taken several initiatives in this regard.

India has put in place a set of balanced and comprehensive Intended Nationally Determined
Contribution (INDC), under which India intends to reduce emissions intensity of GDP by 33-35% by
2030, compared to 2005 level. India also intends to achieve 40% of cumulative electricity installed
capacity from non-fossil fuel based resources by 2030 and to increase tree cover, creating an
additional carbon sink of 2.5 to 3 billion tonnes of CO, equivalent by 2030.

We have strived hard and institutionalized the International Solar Alliance with tropical countries to
harness solar energy. India’s budget allocation under our Jawaharlal Nehru National Solar Mission
for 2012-17 is around USD 1.4 billion, which will help us lower CO, emissions substantially. National
Mission for Enhanced Energy Efficiency is also envisaged to save around 23 million tonnes of oil
equivalent and reduce 98.5 million tonnes of CO,,.
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India is focusing on bending its emissions trajectory without compromising on the need for energy
access that will enable the nation’s collective and holistic growth, ensuring socio-economic
development and poverty eradication. The emission intensity of India’s GDP has decreased by 12%
between 2005 and 2010. UNEP, in its Emissions Gap Report 2014, has recognized India amongst
the countries on track to achieve voluntary pledges of emission reduction.

India is clear that it will not develop in an energy-profligate manner as done by developed countries,
but it will also not sacrifice its own development potential, or the potential of the rest of the developing
world, because of the past extravagance of its richer counterparts. Lifestyle changes will be an
integral part of India’s solution to climate change, and should be a part of the global solution as well.
Furthermore, India also has to lift a substantial proportion of its population out of poverty.

At the 2015 Paris Climate Conference, global communities came together to achieve a legally binding
and universal agreement on climate change. During COP 21, Prime Minister Shri Narendra Modi
released ‘PARAMPARA’ catalogue which showcases traditional practices of India and depicted
India’s climate friendly lifestyles. Historically, the carbon space of development has been crowded by
a few rich nations, which is now required to be vacated in favour of developing and least developed
countries for their sustainable development. This concept is an important part of ‘climate justice’.
Paris Agreement recognizes the importance of sustainable lifestyles and climate justice. The present
book is an effort to synthesize the relevant information on Climate Change and Paris Agreement in a
simple and to the point manner. | compliment Dr. JR Bhatt, Scientist-G in my Ministry and his team for
their diligent efforts in preparation of this book and commend Mr. Susheel Kumar, Special Secretary
and Shri Ashok Lavasa, Secretary in the Ministry for their guidance and supervision.

I hope this book will be useful for all readers and other stakeholders.
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Prakash Javadekar
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Foreword

Climate Change is a complex issue requiring global attention and cooperation. The origin and causes
of the build up of greenhouse gases (GHG) is largely attributed to the developed countries which
were the early risers to catch up with development goals. Nations of the world today are at different
stages of development due to accidents of history. While today we can’t roll back the tide of history,
we can moderate its flow. The UNFCCC and its Paris Agreement provide ample framework for global
cooperation and partnership to tackle the problem of climate change.

The world today has to reconcile energy and climate objectives. The future of energy systems and that
of our planet’s climate is inextricably linked. In order to have access to secure, clean and affordable
energy, the world will need to significantly move away from current emission trends. Fortunately, the
present century offers rich options such as solar, wind, small hydro, biomass gasification and clean
coal technologies which can collectively help build a sustainable system in an increasingly ‘carbon-
constrained’ world.

Policies that respond to climate change and other environmental issues are increasingly impacting
the development of global energy systems. The transition of developing countries to low carbon
economies will need to be carefully managed as the provision of secure, affordable energy is critical
for their economic growth, eradication of poverty and social development. Post Paris, the world
community, especially the developed countries, will need to ensure that developing countries are
facilitated through finance and technology transfers to move away from a carbon intensive path as
was taken by the developed countries following industrial revolution. The need is to operationalize the
Paris Agreement in letter and spirit so that developing countries get access to clean, affordable and
secure energy for their economic and social development.

India wants to adopt a climate friendly and a cleaner path of development than the one followed
hitherto by others at corresponding level of economic development.

World community must realize that profligate lifestyles can no longer be supported at the cost of frugal
lifestyles of poor who form at least 30% of India’s population. Around 304 million people in India are
without electricity access, which is probably the largest population lacking access to electricity in any
country. To sustain a high GDP growth rate for India, it is imperative that power sector also continues
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to grow rapidly. Given the development imperatives of poverty eradication and socio-economic
development, India is bound to have a growth in GHG emissions. However, India’s development
plans are crafted with balanced emphasis on economic development and environmental protection.
Government of India has launched a range of climate friendly measures that ensure sustainable
development coupled with appropriate mitigation of GHG emissions.

Government’s initiatives of climate friendly measures have been recently communicated to the
UNFCCC through India’s first Biennial Update Report (BUR). The BUR data reveals that about 12%
of India’s emissions were offset by carbon sink action of forests and croplands. India’s per capita
GHG emission in 2010 was 1.56 tCO, equivalent which is less than one third of the world’s average
per capita emissions and far below than many developed and developing countries. A reduction of
emission intensity of GDP by about 12% between 2005 and 2010 has been achieved.

The outcome of COP 21 represents a forward march of the global community in the fight against
climate change involving all countries. India, which advocated for a strong, equitable and durable
climate agreement at Paris based on the principles and provisions of the Convention, was able to
secure its interest and that of developing countries in the Agreement. With the launch of Mission
Innovation and International Solar Alliance, India showed the world that it not only attaches great
importance to the imminent threat of climate change precipitated due to over-excessive consumption
patterns of the developed countries but also wants to be a part of the solution to tackle the global
problem in a spirit of cooperation and partnership.

The Paris Agreement does acknowledge the development imperatives of developing countries. The
Paris Agreement has unequivocally acknowledged the imperative of ‘climate justice’ and has based
itself on the principles of ‘equity’ and ‘common but differentiated responsibilities’. In contrast to the
Kyoto Protocol, the Paris Agreement embodies an almost equal emphasis on ‘adaptation’ and not
just ‘mitigation’. It is a well-known fact that developing countries will bear a disproportionately higher
burden of climate change impacts and will have to divert their scarce resources meant for addressing
domestic environmental challenges like sanitation, potable water, universal access to electricity and,
above all, poverty eradication.

The India Pavilion at Paris hosted a range of seminars, discussions, discourses and films which gave
a vivid glimpse of India’s diverse strategies and positive actions towards mitigation and adaptation
to climate change by the government, industry, community based organisations and multilateral and
other agencies. These sessions provided opportunity for knowledge sharing among countries and
stakeholders. It clearly demonstrated that India has been very active in combating the threat of climate
change and has experiences which could be adopted by similarly placed developing countries.

This book is meant for raising awareness on Climate Change and Paris Agreement among decision
and policy makers, climate and energy practitioners and all concerned stakeholders. Hope it serves
the purpose it is meant for.

| congratulate Dr. JR Bhatt, Scientist-G and his team for their diligent efforts in preparation of this
book and commend Mr. Susheel Kumar, Special Secretary in the Ministry for his supervision.

.//

Ashok Lavasa
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Preface

It is now an established fact that the world’s climate is changing due to human activities and there
is a clear link between the increasing concentration of greenhouse gases and rising average global
temperature. Impacts of the global climatic changes are inevitable and therefore climate change
adaptation and mitigation actions are important priorities of all governments. The subject of climate
change having acquired due importance, Governments need to undertake outreach activities by which
they can make the subject matter related information available to policy makers, key stakeholders
and public in general.

With the Paris Agreement on Climate Change in place, a need to have a bilingual booklet on climate
change was felt which could give a brief introduction to the subject in Indian context and provide
insights into the Paris Agreement in a simple and semi-technical manner. The present book is being
brought out to address this need and has both Hindi and English versions together at one place. The
book embodies a brief background on climate change — the science and history of negotiations;
Impacts of climate change — globally and on India, and the response of governments — the
international treaty to combat climate change — UNFCCC. It also attempts to analyse the recent
developments that unfolded on climate change front with a focus on Paris Agreement. A section on
India’s efforts behind Paris success have been included in the booklet to inform the reader about
how India endeavoured to have the key elements such as ‘sustainable lifestyles’, ‘climate justice’ and
principle of CBDR-RC included in the Agreement.

India communicated its Intended Nationally Determined Contribution (INDC) in response to the
decision of the Conference of Parties (COP) to the United Nations Convention on Climate Change
on 1%t October 2015. The INDC has emphasized on sustainable way of living and adoption of climate
friendly and cleaner path. India declared the intention to reduce the emission intensity of its GDP by
33 to 35 per cent by 2030 from 2005 level, and to put in place about 40 per cent cumulative electric
power installed capacity from non-fossil fuel based energy resources by 2030. India is to also create
an additional carbon sink of 2.5 to 3 billion tonnes of CO, equivalent through additional forest and tree
cover by 2030. Domestic and new and additional funds from developed countries are to be mobilized
to implement these ambitious mitigation actions.
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The Paris Agreement acknowledges and recognizes the development imperatives of India and
other developing countries. The Agreement supports their right to development, and their efforts to
harmonize development with environment, while also protecting the interest of the most vulnerable.
Major elements of Paris Agreement which met the concerns of developing countries, including India,
are as under:

*  Sustainable lifestyles as manifested in patterns of consumption and production, with developed
countries taking the lead

*  Mention of enhancement of the implementation of the Convention so that the Agreement remains
under the Convention and does not create a completely new regime.

* Recognition of the principles of equity and common but differentiated responsibilities and
respective capabilities

¢ Urgent need of adaptation to deal with the impacts of climate change.

* Aim of global peaking of emissions by the 2™ half of the century, while recognizing that the
time frame for peaking will be longer for developing countries and of equity in the context of
sustainable development and efforts to eradicate poverty

* Differentiation in mitigation actions of developed and developing countries

*  Recognition of the need for support to developing country Parties for effective implementation
of their mitigation and adaptation actions. Agreement mandates an obligation for developed
countries to provide financial resources to developing countries.

e Scaling up of US Dollar 100 billion per year mobilization of funds beyond 2020 by developed
countries taking into account the needs and priorities of developing countries

e Collaborative approaches to research and development and facilitating access to financial
support for technology.

With the joint initiative of Indian Prime Minister and French President, an International Solar Alliance
was launched as a common platform for cooperation among solar resource rich countries lying
between the Tropics of Cancer and Capricorn. A ‘Mission Innovation’ was also launched to promote
collaborative Research and Development and double the investments in research in clean energy
technologies in which the Prime Minister of India was invited to share the stage with French and US
Presidents.

The India Pavilion at Paris COP venue was highly commended by one and all. There were 25
sessions, 150 speakers/panelists, 130 presentations, 1300 participants, 80 films screened, 13 books/
reports/CDs/films/brochures released in the pavilion which saw nearly 6500 visitors from 65 different
countries. India Pavilion was the center of attraction among visitors who made it a special point to get
themselves photographed in front of it. It was also used as a backdrop by many media personnel from
different countries. The Prime Minister inaugurated the India Pavilion and released ‘PARAMPARA’, a
book on India’s culture of climate friendly sustainable practices.

| commend Dr. J.R. Bhatt, Scientist G and his team for preparing this booklet. | hope this book will
meet the expectations of all the interested stakeholders.

Susheel Kumar
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Introductory Background

Climate is defined as average weather conditions of a place prevailing over a long period of time.
It is the composite of generally prevailing weather conditions of a region, such as temperature,
air pressure, humidity, precipitation, sunshine, cloudiness, and winds, throughout the year,
averaged over a series of years. The minimum period for averaging these variables is 30 years,
as defined by the World Meteorological Organization. There exists a natural variability in weather
pattern caused by external forces such as volcanic eruptions or changes in the sun’s energy
output. These can also result from the internal interactions of various components of the climate
system — the atmosphere, oceans, biosphere, ice cover, and the land surface. The variability
may extend in magnitude and represent change in climate. Thus, climate is the statistics (mean
or variability) of weather, usually over a 30-year interval. According to Intergovernmental Panel
on Climate Change (IPCC), climate change refers to the change in state of the climate that
can be identified (e.g., by using statistical tests) by changes in the mean and/or the variability
of its properties, and that persists for an extended period, typically decades or longer. Climate
change may be due to natural internal processes or external forcings such as modulations of
the solar cycles, volcanic eruptions and persistent anthropogenic changes in the composition
of the atmosphere or in land use. In simple words, while the weather can change in just a few
hours, climate takes years to change. This change may be induced by natural as well as man-
made causes.

United Nations Framework Convention on Climate Change (UNFCCC) defines climate change
as: Change in climate attributed directly or indirectly to human activity that alters the composition
of global atmosphere and is in addition to natural climate variability over comparable time
periods.

The Earth has fever!

Countries have agreed
that, to avoid irreversible
damage, hold the increase
in the global average
temperature to well below
2°C above pre-industrial
levels and to pursue efforts
to limit the temperature
increase to 1.5°C
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Greenhouse Effect, Global
Warming and the Climate Change

Atmospheric gases cover the Earth like a blanket. The solar energy that reaches the Earth
is reflected back by the land and ocean surface in longer wavelengths which are absorbed
by certain atmospheric gases like the water vapour and carbon dioxide. Much of this thermal
radiation absorbed by these atmospheric gases, including clouds, is reradiated back to the
Earth. This is called the greenhouse effect and the gases that can absorb long wavelength
thermal radiations are called greenhouse gases (GHGs). These gases keep the average surface
temperature on Earth to around 15°C. This phenomenon of natural maintenance of Earth’s
surface temperature is akin to the greenhouse made for plant’s growth. Thus, it is called natural
greenhouse effect (Figure 1) without which the Earth’s average surface temperature would be
much lower at around -19°C.

A greenhouse maintains an
optimum temperature condition
for the growth of plants.
Similarly, a natural greenhouse
exists on Earth

Greenhowse gases fro
nffr ' i and
re-emit It in all directions
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salor rodiotion

e i reflected
to the space

Figure 1: : Greenhouse effect
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The major GHGs are Carbon dioxide (CO,), Methane (CH,), Nitrous oxide (N,O),
Hydrofluorocarbons (HFCs), Perfluorocarbon (PFCs) and Sulphurhexafluoride (SF,).

Since the Industrial Revolution (1750s onwards), the amount of greenhouse gases has increased
in the atmosphere. This has led to more heat being retained in the atmosphere, thus causing an
increase in global average surface temperature. This change in temperature is known as global
warming. The increase in temperature is also leading to other effects on the climate system.
Together these effects are known as anthropogenic (human caused) climate change as human
activities have been responsible for the increase in GHGs in the atmosphere over the last 150
years. The largest source of GHG emissions from human activities is from burning fossil fuels for
electricity and industry. Other activities which contribute to the build-up of GHGs are commercial
and residential use, transportation, deforestation and agricultural practices.

Greenhouse gas emissions by economic sectors

Electricity
and heat production o ———— Energy
25% o 1.4%
AFOLU
2% ;
Buildings —— Industry
6.4% 11%
— Transport
Transport Total: 49 Gt CO,eq 0.3%
14% (2010)
Industry )
A% — Buildings
. 12%
Other J
energy
9.6% AFOLU
0.87%
Direct GHG emissions Indirect €O, emissions

Figure 2: Total anthropogenic greenhouse gas (GHG) emissions in Gigatonnes' (World). Source: IPCC (2014)

'Giga = 10°% afolu = agriculture, forestry and other landuse
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It is now an established fact now that world’s climate is changing due to human activities and
there is a fair degree of correlation between the increasing concentration of greenhouse gases
and rising average global temperature. Impacts of the global climatic changes are inevitable,
and thus the efforts towards climate change adaptation and mitigation are doubtless priorities
of the national governments. This book embodies a brief background on climate change and its
impacts, and the response of the national governments of the world — the international treaty to
combat climate change — UNFCCC. It also attempts to analyse the recent developments that
unfolded in climate change debate with focus on the Paris Agreement in Indian context.

IPCC Fifth Assessment Report —
Findings and Projections

The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 by the World
Meteorological Organization (WMQ) and the United Nations Environment Programme (UNEP)
to assess scientific, technical and socio-economic information concerning climate change,
its potential effects and options for adaptation and mitigation. The IPCC assesses research
on climate change and synthesizes it into ‘assessment reports’ every 57 years. The latest in
the series of such reports are the different volumes of the Fifth Assessment Report (AR5) of
IPCC released in 2013 and 2014. AR5 consists of three Working Group (WG) Reports and a
Synthesis Report.

Joce ipce
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CLIMATE CHANGE 2014

CLIMATE CHANGE 2014

Mitigation of Cimate Change

Figure 3: IPCC AR5

AR5 stresses on the risks of global warming and tries to make a stronger case for governments
to adopt policy on adaptation and cut greenhouse gas emissions. Some of the highlights of the
report are as follows:
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Changes in global climate

+ 1983-2012 is likely the warmest 30-year period of the last 1400 years.

+ Global temperatures have risen by about 0.8°C over the last century and sea levels have
risen by about 20 cm. It is ‘extremely likely’ that this observed temperature rise since the
mid-20™" century is attributable to human causes.

+ In many regions, snow and rainfall patterns have changed.

+ Snow, ice, permafrost and glaciers are melting at the poles and around rest of the world.

+ The average rate of ice loss from glaciers around the world, excluding glaciers on the
periphery of the ice sheets was very likely 226Gt yr' over the period 1971 to 2009.

<+ The oceans are becoming increasingly acidic as they absorb more carbon dioxide.

<+ Extreme weather events are becoming more frequent. For example, heat waves are lasting
longer and becoming more intense.

Future projections

+ Rise in temperature by 2.6 - 4.8°C by 2100 under Representative Concentration Pathway
8.5 (RCP8.5)%

+ Decrease in the number of cold days and increase in the frequency of heat waves.

+ Rise in sea-level - more than about 95% of the ocean area.

<+ High latitude and equatorial regions to experience increased precipitation, whereas mid-
latitudes and subtropical regions to experience drought.

+ High likelihood of increase in extreme events.

%+ Year round reduction in Arctic sea-ice.

+ Adverse impacts on key economic sectors and vulnerabilities of climate sensitive regions.

Climate Change Impacts —
Projections for India®

India has over 1.25 billion human population and 17.5% of world’s cattle population, with more
than 60% people depending on agriculture. A sizable human population lives in the areas that
are prone to hazards such as floods, cyclones and droughts. Being a vast developing country
with nearly 30% of population living below the poverty line, 25% of population without electricity
and millions of people residing in rural areas, India carries inherent vulnerability to the threat of
climate change.

2Representative Concentration Pathways are four GHG concentration (not emissions) trajectories adopted by the IPCC for its
Fifth Assessment Report (AR5). There are four RCPs: RCP8.5, RCP6, RCP4.5, and RCP2.6. The numbers refer to radiative
forcings (global energy imbalances), measured in watts per square metre, by the year 2100.

3The climate change impact projections have been sourced from published sources including IPCC (Intergovernmental Panel on
Climate Change) and INCCA (Indian Network for Climate Change Assessment).
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In many cases, climatic changes may occur faster than the capacity of people, ecosystems, and
institutions to respond. As per IPCC (2001), vulnerability is a function of exposure, sensitivity
and adaptive capacity. Thus, India is particularly vulnerable to the impacts of climate change
due to higher exposure and lower adaptive capacity.

SURFACE AREA

HUMAN POPULATION

CATTLE POPULATION

POVERTY

HOUSING

ELECTRICITY

DRINKING WATER

HUMAN DEVELOPMENT INDEX

2.4% of the world

17.5% of the global population

17.5% of the world

30% of India’s population

20% of India’s population lacks proper housing
25% of India’s population lacks electricity access,
largest population of any country lacking access to

electricity. Per capita consumption 1/10 of developed
world

92 million lack access to safe drinking water

0.586 with global rank of 135

Projected impacts of climate change on India as per IPCC
* An increase in extreme rainfall events at the expense of weaker rainfall events over the

central Indian region and in many other areas.

* Allmodels and all scenarios project an increase in both the mean and extreme precipitation

in the Indian summer monsoon.

* Increasing possibility of floods in Mahanadi River Basin in September, but increasing water

scarcity in April.
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Unsustainable consumption of groundwater for agriculture is considered to be the main
cause of groundwater depletion in Rajasthan, Punjab, and Haryana.

A dynamic vegetation model projected changes in more than a third of the forest area by
2100, mostly from one forest type to another in response to changing rainfall, although
fragmentation and other human pressures are expected to slow these changes.

Reduction in monsoon sorghum grain yield by 2 to 14% by 2020, with worsening yields by
2050 and 2080. In the Indo-Gangetic Plains, a large reduction in wheat yields is projected.
On the east coast of India, clusters of districts with poor infrastructure and demographic
development are also the regions of maximum vulnerability. Hence, extreme events are
expected to be more catastrophic in nature for the people living in these districts.
Estimated countrywide agricultural loss in 2030 — more than US$7 billion, which will
severely affect the income of 10% of the population. This loss could be reduced by 80% if
cost-effective climate resilience measures are implemented.

A warming of 3.3°C to 4.6°C (relative to pre-industrial era) for the Indian region under the
business as usual scenario by 2080s has been projected and it is suggested that temperatures

may rise by 2°C by as early as 2030s.

INCCA: Indian Network for Climate Change Assessmont

Projected impacts of climate change on
India as per INCCA 4X4 Assessment

Ministry of Environment, Forest and Climate
Change published the report INCCA 4X4
Assessment in 2010. The Assessment
considered four major regions in India, namely,
Himalayan region, the North-Eastern region,
the Western Ghats and the Coastal Region

A 4x4 ASSESSMENT with regard to observed climate and climate

A SPCIRAL AND EFGHINAL ANALYSES FOR 20305
change projections in 2030s for key sectors

such as agriculture, livestock, water, forest
and human health. The impacts ascertained
by the study were through various models and

the observations of the study are as follows:
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AGRICULTURE The impacts on the agriculture sector were assessed using a simulation model called
InfoCrop. According to the model, a rise in CO, concentration to 550 ppm (under
controlled environment conditions) enhanced the yields of wheat, chick pea, green
gram, pigeon pea, soybean, tomato and potato between 14% and 27%. In legumes,

a positive impact of future climate on their productivity was seen, whereas a negative
impact on the yield of cotton was observed in northern India to a greater extent than

in southern region. Production of potato might decline as was observed by the model,
while yields of coconut will increase. The impacts on productivity and production varied
among different agro-ecological zones.

According to another study by IARI, the state-wise analysis of vulnerability indicated
that regions of central India are projected to be vulnerable for wheat yield.

LIVESTOCK Temperature-Humidity Index (THI) was used to relate animal stress with productivity
of milk of buffaloes, and crossbred and local cows. An all-round increase in THI is
expected in all the regions, which may impact the economic viability of livestock
production systems. Only about 10-15 % places have optimum THI for livestock
productivity during summer and hot humid season. Increased heat stress associated
with global climate change may, however, cause distress to dairy animals and possibly
impact milk production.

WATER The potential impacts of climate change on water yield and other hydrologic budget
RESOURCES components were quantified by performing SWAT hydrological modelling. Majority
of the river systems show increase in the precipitation at the basin level. Only
Brahmaputra, Cauvery and Pennar basins show marginal decrease in precipitation.

EVAPO- Majority of the northern river systems show increase in evapo-transpiration under
TRANSPIRATION | 2021-50 scenario. Majority of the southern river systems show marginal reduction in
evapo-transpiration despite increase in the precipitation.

FORESTS The forest vegetation types in the four eco-sensitive regions are vulnerable to projected
climate change in the short term, that is, in the 2030s, even under a moderate climate
change scenario. The impacts vary from region to region.

HUMAN HEALTH Increase in temperature will widen the transmission window of malaria in northern
states, more severely in north-eastern states.

Extreme Events

Extreme rainfall events have shown a significant increasing trend over central India. Frequency
and duration of rainstorms (synoptic weather systems which have potential for causing major
floods) have also increased during the past 60 years. A number of studies point to an increasing
trend in the observed frequency of heavy precipitation events, and a decreasing trend in light
rainfall events and moderate to heavy rainfall events especially over the Western Ghats.

India has witnessed many instances of extremes of temperature, rainfall and tropical cyclones in
recent years. A list of the weather extremes in India in the recent years is provided in Table 1.
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Table 1: Weather extremes in India in the recent years (2009-2014)*

Rain induced landslide

Year Event Details

2014 (July) Landslide Landslide hit Malin Village in Pune, Near about 105 people
died and 160 were estimated to be trapped under the debris.

Temperature

Year Month Event Details

2009 May Heat Wave 150 deaths (mainly in Andhra Pradesh).

2010 Jan-Feb Cold Northern India: temperature 5-10° Celsius lower than normal.
More than 600 lives lost.

2010 May Heat wave Northern/Central India: more than 300 lives lost. 2010
warmest year on record.

2011 Jan, Dec | Severe Cold Northern Plains — maximum temperature was 5 to 10°C

Wave below normal. Cold waves claimed about 500 lives during

January and about 150 during December 2011.

2012 Jan-Feb, | Severe Cold Maximum temperature was below normal by over 5°C over

Dec Wave most of the parts of the country. Heavy snowfall in Kashmir

valley led to the closing down of Srinagar-Jammu Highway.
The peninsular parts of the country also experienced these
conditions during the last week of February. These conditions
prevailed across northern, eastern and central parts during
last 10 days of December. Cold waves/fog related incidents
claimed over 90 lives from Uttar Pradesh.

2012 Apr-Jun Heat Wave Heat waves in northern, eastern and peninsular parts of the

country claimed 800 lives.

Precipitation

Year Month Event Details
2009 Summer- | Drought North-western and north-eastern India affected. India’s
Monsoon weakest monsoon since 1972.

2009 Jul Floods Northern parts of west coast, Gujarat receives 500 mm rain in
24 hours.

2009 Sep-Oct Floods Andhra Pradesh, Karnataka, Odisha, Kerala, Delhi,
Maharashtra, 300 people died.

2009 Nov Floods Flooding and landslides in Tamil Nadu, 75 fatalities.

2010 Aug Floods Leh (Jammu and Kashmir); more than 500 missing.

2011 Mar-May | Dust Storm/ Heavy rains during the pre-monsoon season claimed over 100

Thunderstorm/ | lives from northern parts of the country, 60 people died in
lightning/heavy | Uttar Pradesh alone.

rains
2011 Jul-Aug Heavy rains Death toll due to heavy rains and floods in different parts
and floods during the south-west monsoon season was more than 300
(mostly from northern and central parts).
2011 Nov Heavy Rainfall | Heavy rainfall due to northeast monsoon activity took a toll of

more than 90 lives from Tamil Nadu alone.

“Source: MOEFCC (2015), India’s First Biennial Update Report to UNFCCC.
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2012 Mar-May | Thunder storm/ | The heavy rains during pre-monsoon season claimed over 250
lightning lives from different parts of the country.
accompanied
with heavy
rains

2012 Jul-Aug Heavy rains Death toll due to heavy rains/floods in different parts of the
country, during the south-west monsoon season was more
than 250 (mostly from the northern and central parts).

2012 Jun-Sep Floods 150 people died in Assam due to flood related incidences in
June and September.

2012 13 Sep Cloud burst 50 lives were claimed by cloudburst in Uttarakhand.

2013 16-18 Jun | Heavy rainfall, | Extremely heavy rainfall (more than 24.5 cm) occurred over

floods and many stations in Uttarakhand and heavy rainfall over many
landslides. stations in neighbouring states during 16-18 June 2013,
leading to severe landslides and floods. Large scale l0ss
of lives and properties, more than one lakh pilgrims were
stranded in Uttarakhand. Many died due to flash floods and
landslides in the Mandakini river, especially in the vicinity of
Kedarnath temple.

2014 Sep Heavy rain fall | Heavy floods in the state of Jammu and Kashmir; Several
resulted in thousand villages across the state were hit and over 250
floods deaths were reported.

Cyclones

Year Month Event Details

2009 May Storm Cyclone ‘Aila’: 149 deaths, tens of thousands stranded in
eastern part of the country.

2010 May Storm Cyclone ‘Laila’: maximum winds of 120km/h affected Andhra
Pradesh region; more than 50 fatalities.

2010 Nov Storm Cyclone “Jal’: rice crops destroyed, mudslides, flooding, 54
fatalities in Andhra Pradesh.

2011 Dec Severe A severe cyclonic storm ‘Thane’ formed over southeast Bay of

Cyclonic storm | Bengal. About 50 lives lost in southern part of India.

2012 Oct-Nov Cyclonic storm | Heavy rainfall events over the south peninsula in October/
November due to northeast monsoon activity and cyclonic
storm ‘Nilam” claimed over 100 lives from Andhra Pradesh
and Tamil Nadu.

2013 Oct Very Severe Cyclone caused very heavy rainfall over Odisha, leading

Cyclonic storm | to floods, and strong gale leading to large scale structural
damage and storm surge. More than a million persons were
evacuated and still total human casualties were 39.

2014 Oct Cyclone Tropical Cyclone “HudHud” affected eastern coast of India

(Andhra Pradesh and Odisha), Andaman Islands.

Thus, India is experiencing extreme hazardous weather events resulting in enhanced exposure
to multi-hazard vulnerability with adverse impact on ecosystems, natural resources, agriculture
and socio-economic profile.
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Adaptation and Mitigation

Adaptation means anticipating the adverse effects of climate change and taking appropriate
action to prevent or minimise the associated risks. Adaptation has been a major global priority,
especially for developing and vulnerable countries. Adaptation to the adverse effects of climate
change is vital in order to respond to the impacts of climate change that are already happening,
while at the same time prepare for future impacts.

Climate Change Mitigation refers to the efforts to reduce or prevent emission of GHGs. Mitigation
would include using new and green technologies and renewable energy, improving energy
efficiency, or changing lifestyle practices and behaviour.

GHG Emissions of India

To meet the needs and aspirations of people of a large democratic set-up, India has diversified its
energy resources and has also expressed its intention to achieve about 40% cumulative electric
power installed capacity from non-fossil fuel based energy resources by 2030 despite coal being
abundantly available domestic resource. Given the development imperatives, India is bound to
increase emissions. However, the Gross Domestic Product (GDP) of India is growing almost
twice as fast as GHG emissions, which indicates that GHG emissions are being decoupled from
economic growth due to constant efforts to increase the share of renewable energy in overall
energy mix and to enhance energy efficiency. India has achieved 12% reduction in emission
intensity between 2005 and 2010, and is committed to reduce its emission intensity of GDP
by 33-35% by 2030, compared to 2005 level. According to estimates, India’s per capita GHG
emission is less than one-third of the world average. Table 2° gives an overview of emissions
and development indicators of different countries.

Table 2: Indicators of emissions and development in various countries of the world (2010)
Country GHG Population | GDP at Per capita Emission Human
emissions, | (‘000) constant emissions intensity of | Development
including 2005 prices | (1 COe) GDP Index
LULUCF (million (tCoe/
(Mt CO,e) usD) million USD)
China 9,499 1,339,725 3,890,879 7.09 2,441.42 0.663
USA 5,907 312,908 | 13,681,697 18.88 431.73 0.902
EU(28) 4,439 503,170 | 14,957,813 8.82 296.79 NA
India 1,884 1,210,570 1,251,815 1.56 1,505.26 0.519
Brazil 1,388 190,756 1,096,450 7.28 1,266.07 0.699
South Africa 518 50,034 300,266 10.36 1,725.94 0.597
World 50,911 6,916,000 | 52,900,131 7.36 962.40 0.624

SEstimations based on national GHG emission data from UNFCCC data interface. China’s emissions extrapolated from most
recently available national communication data. Population data taken from UNFCCC database.India’s population as per

Census 2011. GDP data sourced from UNCTAD and HDI from UNDP. Emission figure for the World taken from EDGAR. It is
unclear whether EDGAR database includes LULUCF (Land Use Land Use Change & Forestry).
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Sectoral break up of India’s greenhouse gas emissions in different years® is shown in Table 3.

Table 3: Sector-wise GHG emissions (Gg of CO,e’ )

Sector 1994 2000 2005 2007 2010
Energy 743,820 1,027,016 1,210,384 1,374,098 1,510,121
Industrial Processes and Product 102,710 88,608 124,017 142,206 171,503
Use (IPPU)

Agriculture 344,485 355,600 360,313 372,653 390,165
Land Use Land Use Change & 14,292 - 222,567 - 278,721 - 177,028 - 252,532
Forestry (LULUCF)®

Waste 23,233 52,552 62,638 57,727 65,052
Total (Without LULUCF) 1,214,248 1,523,777 1,757,352 1,946,684 2,136,841
Total (With LULUCF) 1,228,540 1,301,209 1,478,631 1,771,662 1,884,309

B GHG emissions (Gigagrams)
® 2136841
B 1946684
B 1757352
B 1523777
H 1214248
1994 2000 2005 2007 2010

Figure 4: India’s total GHG emissions (1994-2010), excluding LULUCF

SFigures for 1994, 2000 and 2010 from India’s Initial National Communication, Second National Communication and First
Biennial Update Report to UNFCCC respectively. Emission data for 2005 and 2007 are from MoEF (2012) India Greenhouse
Gas Emission Profile, page8.

’Gigagram (Gg) = 10° grams; Greenhouse gases are converted to CO, equivalents (CO,e or CO,eq) using their respective
global warming potentials.

8Negative emission values denote net carbon removals from the atmosphere due to carbon sequestration.
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Figure 5: India’s Sector-wise GHG emissions in Gg CO,equivalent (2010)°

The following graph shows annual greenhouse gas (GHG) emissions, excluding LULUCF for
major developing countries.
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Figure 6: Greenhouse gas (GHG) emissions for major developing countries, in Gg CO, equivalent'™

9 Source: First Biennial Report of India to UNFCCC (2015)

°Source: UNFCCC data interface. Emission data for 2010 is available from BURs of Brazil, South Africa and India. Emission
data of 2010 for China and Indonesia have been extrapolated. China’s emissions for 2000 interpolated. South Africa’s emissions
for 2005 have been extrapolated.
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The following graph shows annual greenhouse gas (GHG) emissions, excluding LULUCF for
major developed countries.
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Figure 7: Greenhouse gas (GHG) emissions for major developed countries, in Gg CO, equivalent'

India’s Actions Towards Addressing
Climate Change

Government of India has launched a range of climate friendly measures to promote sustainable
development, and mitigation. Some of these actions are described below.

India’s National Action Plan on Climate Change, launched in 2008, is a commitment to address
the challenges of climate change in India through its underlying framework of sustainable
development entailed in the following missions-

Jawaharlal Nehru National Solar Mission (JNNSM)

National Mission on Sustainable Habitat (NMSH)

National Mission for a Green India (GIM)

National Mission on Sustaining Himalayan Ecosystem (NMSHE)

National Mission on Enhanced Energy Efficiency (NMEEE)

National Water Mission (NWM)

National Mission on Sustainable Agriculture (NMSA)

© N o 0o A~ w N~

National Mission on Strategic Knowledge on Climate Change (NMSKCC)

""Source: UNFCCC data interface;http://unfccc.int/ghg_data/ghg_data_unfccc/time_series_annex_i/items/3841.php. EU 25 is
European Union 15 which includes 15 European Union member states. EU 28 is a union of 28 European Union member states.
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Government of India has planned to add four new national missions on Wind Energy, Human
Health, Coastal Management and Waste to Energy.

State Action Plan on Climate Change (SAPCC): As a second step, after the National Action
Plan on Climate Change (NAPCC) was announced, all States were asked to prepare State
level action plans to deal with the challenges of climate change. Broadly, the State level action
plans are envisioned to be an extension of the NAPCC at various levels of governance. So far
32 States and Union Territories have put in place their SAPCCs.

Perform Achieve Trade: One of the major programs under the NAPCC is the Perform Achieve
Trade (PAT) scheme which targets energy intensive industries. PAT was launched in 2012
under NMEEE of NAPCC and has been developed as per the legal requirement under the
Energy Conservation Act, 2001. First cycle of the PAT scheme covered 478 plants (designated
consumers) in eight energy-intensive industrial sectors accounting for one-third of total energy
consumption in the country.

National Clean Energy Fund (NCEF): Government of India has set up NCEF by imposing
a cess on coal. In the Union Budget of 2015-16, the cess has been raised to Rs. 200/ metric
tonne. NCEF will support projects, programmes

and policies that promote clean energy % eweee
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Renewable Energy: Government of India

has increased the overall renewable energy  =.g.
capacity target. Target of renewable energy
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100,000 MW Solar, 60,000 MW Wind, 10,000
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Generation) Regulations, 2010. The regulation

is expected to give a push to renewable energy HGWHIEHLN[ELiIﬁgéI;ING

capacity addition in the country. The REC is a
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market-based instrument to promote renewable

energy and facilitate Renewable Purchase
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all incandescent lamps/CFL with Light-emitting 3 MATICINAL ADAPTATION FUND
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targetting energy savings of upto 100 billion

kilowatt hours (kWh) annually.

Clean coal technologies are being researched
and initiated such as integrated gasification combined cycle (IGCC), advanced ultra-supercritical
(AUSC) technology and exploration and utilization of coal bed methane (CBM) and coal mine
methane (CMM). Initiatives are also in place for recovery of CBM and its utilization.

As per roadmap notified under Auto Fuel Vision and Policy 2025, supply of Bharat Stage
IV (BS-IV) fuels has been expanded to entire north India w.e.f. 01.04.2015. Further, as per
roadmap recommended in the Auto Fuel Vision and Policy 2025, a decision for availability of
BS-1V fuels in the entire country by 01 April 2017, in a phased manner, has been notified.
Further, the central government has announced that India will skip BS-V norms and leapfrog
from BS-IV emission norms that are now in force, to the BS-VI norms by 2020, which was
originally proposed to come in by 2024.

India Climate Change and the Paris Agreement




28

Bio-Fuel Policy: Ethanol Blending Programme, Hydrogen Corpus Fund, Bio-diesel Purchase
Policy, National Urban Transport Policy (NUTP) are other important policies under the transport
sector.

National Mission on Electric Mobility: Government of India approved the National Mission
on Electric Mobility in 2011. Subsequently National Electric Mobility Mission Plan 2020 was
unveiled in 2013. As part of the mission, Department of Heavy Industry has notified a scheme,
namely FAME—India (Faster Adoption and Manufacturing of (Hybrid and) Electric Vehicles in
India) for implementation with effect from 1t April 2015.

To accelerate the efforts to achieve universal sanitation coverage and to put focus on sanitation,
the Prime Minister of India launched the Swachh Bharat Mission on 2™ October, 2014. The
Mission Coordinator shall be Secretary, Ministry of Drinking Water and Sanitation (MDWS) with
two Sub-Missions, the Swachh Bharat Mission (Gramin) and the Swachh Bharat Mission (Urban),
which aims to achieve Swachh Bharat by 2019, as a fitting tribute to the 150th Birth Anniversary
of Mahatma Gandhi, which in rural areas shall mean improving the levels of cleanliness in rural
areas through Solid and Liquid Waste Management activities and making Gram Panchayats
Open Defecation Free (ODF), clean and sanitised. The objective is also to make the country
clean and litter free with scientific solid waste management in about 4041 towns. It aims to
construct 10.4 million Household Toilets and 0.5 million Community and Public Toilets.

The Government of India has approved the National Agroforestry Policy (2014) to encourage
and expand tree plantations in an integrated manner with crops and livestock to improve
productivity, employment, income and livelihoods of rural households. Government of India is
also in the process of developing its National REDD+ Strategy.

The Ministry of Agriculture and Farmers Welfare, has adopted a mega project called the National
Initiative on Climate Resilient Agriculture (NICRA) in 2011 with four main modules — natural
resource management, improving soil health, improving crop production and livestock to make
farmers self-reliant in adapting to changing climate.

India’s Intended Nationally
Determined Contribution

India communicated its Intended Nationally Determined Contribution (INDC) in response to
the decisions of the Conference of Parties to the United Nations Framework Convention on
Climate Change (COP decisions 1/CP.19 and 1/CP.20) for the period 2021 to 2030. India’s INDC
embodies the following:

1. To put forward and further propagate a healthy and sustainable way of living based on
traditions and values of conservation and moderation.
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To adopt a climate friendly and a cleaner path than the one followed hitherto by other

countries at corresponding level of economic development.

To reduce the emissions intensity of its GDP by 33 to 35 per cent by 2030 from the 2005
level.

To achieve about 40 per cent cumulative electric power installed capacity from non-fossil
fuel based energy resources by 2030 with the help of transfer of technology and low cost
international finance, including from Green Climate Fund (GCF).

To create an additional carbon sink of 2.5 to 3 billion tonnes of CO, equivalent through
additional forest and tree cover by 2030.
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6. To better adapt to climate change by enhancing investments in development programmes
in sectors vulnerable to climate change, particularly agriculture, water resources, Himalayan
region, coastal regions, health and disaster management.

7. To mobilize domestic and new and additional funds from developed countries to
implement the above mitigation and adaptation actions in view of the resource required and
the resource gap.

8. To build capacities, create domestic framework and international architecture for quick
diffusion of cutting edge climate technology in India, and for joint collaborative R&D for such
future technologies.

Science Express Climate
Action Special (SECAS)

On 15" October, 2015, the Government of India launched one of the world’s largest climate
change awareness programmes, focused on Climate Action. It was launched prior to the
Conference of Parties (COP 21) held in Paris, 2015.

This programme is a joint initiative of the Ministry of Environment, Forest and Climate Change
(MoEF&CC), Department of Science and Technology (DST), Ministry of Railways, Department
of Biotechnology (DBT), Centre for Environment Education (CEE) and Vikram A. Sarabhai
Community Science Centre (VASCSC), reflecting cooperation between Ministries and Centres

of Excellence.
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It is a first-of-its-kind project where huge investment has been made towards Climate Change
awareness, with a dedicated exhibition mounted on a train covering various aspects of
climate change. One of the coaches, ‘Positive Actions for Climate Change’, presents over 100
positive action ideas, which can go a long way in reducing carbon emissions and promoting
sustainability.

In the current phase, the train will travel to 64 locations in 20 states, covering over 19,500 km.
It has received over 1.1 million visitors so far, including over 2500 schools/colleges, around
2,70,000 students, 13,000 teachers, and nearly 7,00,000 general public. At Barrackpore station
in West Bengal, SECAS received its one millionth visitor. By the end of this phase, the train
would have reached out to over 2 million visitors.

International Climate Negotiations

Following the recommendation of the Intergovernmental Panel on Climate Change (IPCC)
and the Second World Climate Conference, the UN General Assembly established the
Intergovernmental Negotiating Committee (INC) through resolution 45/212. Its mandate was
to attempt to arrive at an effective framework convention on climate change. The backdrop
available for negotiation was the framework agreement model used in the Vienna Convention
for the Protection of the Ozone Layer, 1985. The General Assembly directed the INC to produce
an agreement for signing at the Rio Earth Summit to be held in June 1992.

United Nations Framework Convention on Climate Change (UNFCCC)

The international political response to climate change began with the 1992 adoption of the
UNFCCC, which sets out a legal framework for stabilizing atmospheric concentrations of
greenhouse gases (GHGs) to avoid “dangerous anthropogenic interference with the climate
system”. The Convention, which entered into force on 21t March 1994, currently has 196 Parties.
The Conference of Parties (COP) is the supreme decision-making body of the Convention. All
States that are Parties to the Convention are represented at the COP, at which they review the
implementation of the Convention and any other legal instruments that the COP adopts and
take decisions necessary to promote the effective implementation of the Convention, including
institutional and administrative arrangements. India became a party to the Convention on
1st November 1993.

Annex | Parties include the industrialized countries that were members of the OECD (Organisation
for Economic Co-operation and Development) in 1992, plus countries with economies in
transition (the EIT Parties), including the Russian Federation, the Baltic States, and several
Central and Eastern European States.

Annex |l Parties consist of the OECD members of Annex |, but not the EIT Parties. They are
required to provide financial resources to enable developing countries to undertake emissions
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reduction activities under the Convention and to help them adapt to adverse effects of climate
change. In addition, they have to “take all practicable steps” to promote the development and
transfer of environmentally friendly technologies to EIT Parties and developing countries.
Funding provided by Annex Il Parties is channelled mostly through the Convention’s financial
mechanism. Developing countries including Least Developed Countries (LDCs) are collectively
called Non-Annex | Parties.The Convention recognizes the problem of climate change and
associated issues and sets a lofty but specific goal. It puts the onus on developed countries to
lead the way and directs new funds to climate change activities in developing countries. It also
initiates formal consideration of adaptation to climate change.

Kyoto Protocol to the UNFCCC

In December 1997, delegates to the COP 3 in Kyoto, Japan, negotiated the Kyoto Protocol
to the UNFCCC that committed 37 industrialized countries to achieve mandatory targets on
greenhouse gas emissions. These countries, known as Annex | Parties under the UNFCCC,
agreed to reduce their overall emissions of six GHGs by an average of 5% below 1990 levels
during the first commitment period of 2008-12. The targets varied from country to country.

The USA signed the Protocol on 12 November 1998 during the Clinton presidency. US
Senate had already passed the 1997 Byrd-Hagel Resolution, expressing disapproval of any
international agreement that did not require developing countries to make emission reductions
and “would seriously harm the economy of the United States”. Therefore, even though the
Clinton administration signed the treaty, it was never submitted to the Senate for ratification.

When Mr. George W. Bush was elected US President in 2000, he was asked by US Senator
Hagel what his administration’s position was on climate change. Bush replied that he took
climate change “very seriously”, but that he opposed the Kyoto treaty, because “it exempts 80%
of the world, including major population centers such as China and India, from compliance, and
would cause serious harm to the US economy”. The US accounted for 36% of emissions in
1990, and without U.S. ratification, only an EU+Russia+Japan+small party coalition could place
the treaty into legal effect.

The Kyoto Protocol was adopted unanimously in 1997 and entered into force on 16 February
2005. Currently, there are 192 Parties (191 States and 1 regional economic integration
organization) to the Protocol. Canada withdrew from the Protocol in 2012. In Doha, Qatar, on 8
December 2012, the “Doha Amendment to the Kyoto Protocol” was adopted. The amendment
included - new commitments for Annex | Parties to the Kyoto Protocol who agreed to take on
commitments in a second commitment period from 1 January 2013 to 31 December 2020; a
revised list of greenhouse gases (GHG) to be reported on by Parties in the second commitment
period; and amendments to several articles of the Kyoto Protocol which specifically referenced
issues pertaining to the first commitment period and which needed to be updated for the second
commitment period. As of 21 December 2015, 59 Parties have deposited their instruments of
acceptance.
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Copenhagen Accord

COP 15in December 2009, at Copenhagen, resulted in a political agreement, the “Copenhagen
Accord”, which committed Parties to meet the objective of limiting global warming to
2°C, and asked countries including developing countries to take mitigation action and register
their voluntary national pledges by the end of January 2010. Accordingly, India communicated
its intention to reduce the emissions intensity of its GDP by 20-25% by 2020 compared with
the 2005 level but excluding emissions from agriculture sector and noted that the domestic
actions will be voluntary in nature and will not have legally binding character. At the same time,
developed countries promised to fund the developing countries’ mitigation actions by a fund of
USD100 billion per year.

Cancun Agreements

Cancun Agreements at COP 16 in 2010 took the Copenhagen agenda further and decided
to establish new institutions including a ‘Green Climate Fund’ that will support projects,
programmes, policies and other activities in developing country Parties. It also launched a new
Technology Mechanism to facilitate enhanced action on technology development and transfer to
support action on mitigation and adaptation. The agreements adopted the Cancun Adaptation
Framework to enhance action on adaptation, including through international cooperation and
coherent consideration of matters relating to adaptation under the Convention.

Durban Platform for Enhanced Action

Durban Climate Summit in 2011 was a landmark COP which decided to “develop a protocol,
another legal instrument or an agreed outcome with legal force under the Convention applicable
to all Parties.” For this purpose, it launched the Ad Hoc Working Group on the Durban Platform
for Enhanced Action (ADP). The ADP was given the mandate to complete negotiations by 2015,
with the new instrument entering into force in 2020. In addition, the ADP was to explore actions
to close the pre-2020 ambition gap of limiting global warming to below 2°C target. From May
17, 2012 through December 5, 2015, the ADP had a total of two parts of first session, one
informal session, and 12 parts of second session. The work was undertaken under two streams:
Workstream 1 to develop a new protocol or agreement, and Workstream 2 to fill the pre-2020
ambition gap between Parties’ mitigation pledges and emission pathways consistent with holding
the increase in global average temperature below 2°C or 1.5°C above pre-industrial levels.

The first session of ADP was held from 17 to 24 May 2012 at Bonn in Germany. An informal
session was held from August 30 to September 5, 2012 at Bangkok, Thailand. The second
part of the first session (ADP 1-2) was held from 27 Nov to 7 Dec 2012 in conjunction with the
18th Conference of the Parties in Doha, Qatar. The first part of the second session (ADP 2-1)
was held from 29 April to 3 May, 2013 at the World Conference Center, Bonn, Germany. ADP
2-2 was held in Bonn and ADP 2-3 in Warsaw, Poland, the venue of COP 19. Four parts of the
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second session from ADP 2-4 to ADP 2-7 were held in 2014, with the last one coinciding with COP
20 at Lima, Peru. Five parts of the second session from ADP 2-8 through ADP 2-12 were held in
2015, with the concluding part held in Paris from 29 November to 5 December. Draft agreement and
draft decision on workstream 1 and 2 were released. The work of ADP culminated in the form of a
proposed negotiating text which led to the foundation of The Paris Agreement, adopted on the last
day of the Paris Climate Conference in COP 21, Paris on 12" December, 2015.

Table 4: Major decisions by the Conference of Parties
Session | Place Dates Remarks*
COP-1 Berlin, 28 Mar-7 Apr 9 COP decisions. The Berlin Mandate. Established a pilot phase
Germany 1995 for implementation of joint projects; agreed to locate permanent
secretariat in Bonn; established subsidiary bodies.
COP-2 Geneva, 8-19 July 1996 | 9 decisions. Geneva Declaration endorsed IPCC conclusions despite
Switzerland disagreements; US supports legally-binding agreement to fulfil
Berlin Mandate; GEF to facilitate capacity building in data collection;
enhance transfer of environmentally sound technologies.
COP-3 Kyoto, Japan | 1-11 Dec 1997 | 18 decisions. Adopted Kyoto Protocol; second review of adequacy
of Art 4.2(A) & (B)
COP-4 Buenos Aires, | 2-13 Nov 1998 | 19 decisions. Adopted Buenos Aires Plan of Action. The issue
Argentina of voluntary commitments by non-Annex | Parties was strongly
opposed by G-77/China and was dropped from the agenda.
COP-5 Bonn, 25 Oct-5 Nov 22 decisions. No breakthrough. Reviewed implementation of
Germany 1999 Buenos Aires Plan of Action. Adopted guidelines for preparation of
national communications by Annex | Parties.
COP-6 The Hague, 13-25 Nov 2000 | 4 decisions. The COP was deadlocked over carbon sinks and
Netherlands compliance issues. Was suspended and held again at Bonn.
COP-6 Bonn, 16-27 July 2001 | 2 decisions. US withdrew from KP before this resumed session. EU
bis Germany and G-77/China made concessions to keep the rest of the Umbrella
Group on board. Freely allocated sinks to Annex | Parties; Approved
procedures on compliance mechanisms.
COP-7 Marrakesh, 29 Oct - 10 Nov | 39 decisions. Marrakesh Accord, recognized synergies among
Morocco 2001 UNFCCC, CBD, and CCD; approved modalities for JI, CDM,
emissions trading, compliance; called on Parties to improve
participation of women.
COP-8 New Delhi, 23 Oct-1 Nov 25 decisions. Adaptation received major focus. Issued Delhi
India 2002 Ministerial Declaration on Climate Change and Sustainable
Development; Reviewed guidelines for preparation of national
adaptation programmes, and greenhouse gas inventories; Adopted
5-year work programmeon Article 6 of UNFCCC; called for
cooperation with other conventions.
COP-9 Milan, Italy 1-12 Dec 2003 | 22 decisions. The COP will be remembered as a ‘forest COP’ for
consensus on sinks in the CDM. Negotiations remained deadlocked
on several other issues.

* The remarks do not, in anyway either legally or otherwise interpret the decisions of various COPs or reflect India’s position on them.
Readers are encouraged to read the original COP decisions at http://unfccc.int/
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COP-10 | Buenos Aires, | 6 - 17 Dec 2004 | 18 decisions. Nicknamed as ‘Adaptation COP’ because adaptation
Argentina featured on an equal footing with mitigation, Parties gathered to
complete unfinished business from Marrakesh Accords. Approved
modalities for small-scale Afforestation /Reforestation CDM and
good practice guidance for LULUCF projects.
COP-11 | Montreal, 28 Nov- 9 Dec | 15 COP, 36 CMP decisions. First CMP held after entry into force of
Canada 2005 KP. Three goals of implement, improve, and innovate were set for
judging future outcomes. Launched 2-year dialogue on Long-Term
Cooperative Action; formally adopted rules for Marrakesh Accords;
adopted initial guidance on Adaptation Fund.
COP-12 | Nairobi, 6-17 Nov 2006 | 9 COP, 11 CMP decisions. Approved principles and modalities of
Kenya Adaptation Fund; added Belarus to Annex B of Kyoto Protocol; Talks
on post-2012 commitments to begin in 2008.
COP-13 | Bali, 3-15 Dec 2007 | 15 COP, 13 CMP decisions. Bali Roadmap to finalise post-2012
Indonesia regime by 2009. Adaptation fund, REDD, technology transfer,
capacity building were key elements.
COP-14 | Poznan, 1-12 Dec 2008 | 9 COP, 9 CMP decisions. No breakthrough. Discussed Bali Action
Poland Plan, technology transfer, capacity building, called on Annex-I for 5%
replenishment of GEF.
COP-15 | Copenhagen, | 7-19 Dec 2009 | 13 COP, 10 CMP decisions. It was a historic conference, for
Denmark countries agreed to take voluntary emission reduction/ mitigation
pledges, non-legally binding in nature. The Copenhagen Accord,
which was negotiated by a select few countries, was not ‘adopted’
but ‘taken note of’. It set a goal of limiting warming to 2°C.
Developed countries promised long-term finance of $100 billion by
2020.
COP-16 | Cancun, 29 Nov-11 Dec | 12 COP, 13 CMP decisions. Cancun Agreements include decisions
Mexico 2010 on both Convention and Protocol negotiating tracks and contain
provisions on adaptation, REDD+, technology, mitigation and
finance.
COP-17 | Durban, 28 Nov-11 Dec | 19 COP, 17 CMP decisions. Major outcome was Durban platform,
South Africa | 2011 under which all Parties agreed to adopt a universal agreement with
‘legal force’. Canada pulled out of KP.
COP-18 | Doha, Qatar | 26 Nov-8 Dec 26 COP, 13 CMP decisions. Doha Climate Gateway adopted
2012 amendments to the Kyoto Protocol to establish second commitment
period. AWG-KP and AWGLCA under the Bali Action Plan terminated
their work. ‘Doha Miracle’ on gender balance. A decision on gender
balance was adopted to improve participation of women in UNFCCC
negotiations.
COP-19 | Warsaw, 11-23 Nov 2013 | 28 COP, 10 CMP decisions. Adopted Warsaw Framework for REDD
Poland Plus and Warsaw International Mechanism for Loss and Damage
COP-20 | Lima, Peru 1-14 Dec 2014 | 24 COP, 8 CMP decisions. Adopted Lima Call for Climate Action,
Lima Adaptation Knowledge Initiative, Lima Information Hub for
REDD plus, and Lima work program on gender
COP-21 | Paris, France | 30 Nov to 11 The COP was extended to 12 December 2015 to adopt a new
Dec 2015 climate deal for post-2020 actions, named as ‘Paris Agreement’.
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Paris Agreement

Background

Cancun Agreements established clear goals and a timely schedule for reducing human-
generated greenhouse gas emissions over time to keep the global average temperature rise
below two degrees of pre-industrial levels and ensured international transparency of the actions
which are taken by countries. According to IPCC AR5, the global surface temperature change
for the end of the 21t century is likely to exceed 2°C.

Limiting the average global surface temperature increase to 2°C (3.6°F) over the pre-industrial
average has been commonly regarded as a means of avoiding dangerous climate change.
However, recent research has shown that the weather, environmental and social impacts of 2°C
rise are much greater than what the earlier science indicated, and that impacts for a 1.5°C rise
are now expected to be as great as those previously assumed for a 2°C rise.

In December 2011 at Durban, during COP17 the Ad Hoc Working Group on the Durban Platform
for Enhanced Action (ADP) was established as a subsidiary body to the UNFCCC. The mandate
of the ADP was to develop a protocol, another legal instrument or an agreed outcome with legal
force under the Convention applicable to all Parties, which is to be completed no later than 2015
in order for it to be adopted at the twenty-first session of the Conference of the Parties (COP)
and for it to come into effect and be implemented from 2020.

The COPs 19 and 20, through decisions 1/CP.19 and 1/CP.20, invited all Parties to communicate
to the secretariat their Intended Nationally Determined Contributions (INDCs) well in advance of
COP 21 (by the first quarter of 2015 by those Parties ready to do so) in a manner that facilitates
the clarity, transparency and understanding of the INDC. INDCs outline the post-2020 climate
actions that countries intend to take under the new international agreement.

COP 20 was held at Lima, Peru and adopted the “Lima Call for Climate Action”, which sets
in motion the negotiations towards a 2015 agreement, including the process for submitting
and reviewing INDCs. The decision also addresses enhancing pre-2020 ambition. The Lima
Conference was able to lay the groundwork for Paris by capturing progress made in elaborating
the elements of a draft negotiating text for the 2015 agreement and adopting a decision on
INDCs. During the two week 20" Conference of the Parties, countries also made significant
progress in elevating adaptation onto the same level as action to cut and curb emissions.

UNFCCC published an evaluation of these intended contributions on 1 November 2015. This
study showed that despite the unprecedented mobilization shown by States, at this rate global
warming would still be between 2.7°C and 3°C, i.e., above the threshold set by scientists. Paris
decision of UNFCCC invited the IPCC to provide a special report in 2018 on the impacts of
global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission
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pathways. The Paris Agreement also requires all countries to review these contributions which
are now termed as Nationally Determined Contributions every five years from 2020.

The Paris Climate Change Conference was convened from 29" November to 12" December
2015, in Paris, France. It included the 21%t session of the Conference of the Parties (COP 21)
to the UN Framework Convention on Climate Change (UNFCCC) and the 11™ session of the
Conference of the Parties, serving as the Meeting of the Parties to the Kyoto Protocol (CMP 11).
Three subsidiary bodies (SBs) also met i.e. the 43 session of the Subsidiary Body for Scientific
and Technological Advice (SBSTA 43) and the Subsidiary Body for Implementation (SBI 43),
and the 12" part of the second session of the Ad Hoc Working Group on the Durban Platform
for Enhanced Action (ADP 2-12). The ADP opened a day early, on Sunday, 29" November,
in order to launch technical negotiations. The report of the ADP was adopted by the COP on
5% December 2015.

A summit of leaders brought together over 150 Heads of State and Government on the first day
of COP 21 on Monday, 30" November, to generate political will towards an agreement. Focus
in Paris centered on advancing negotiations on the Paris Outcome, including a legally-binding
agreement and associated decisions, to fulfil the mandate outlined in Durban, South Africa, at
COP 17, for the ADP “to develop a protocol, another legal instrument or an agreed outcome
with legal force under the Convention applicable to all Parties” to be adopted at COP 21. The
Paris Climate Change Conference brought together over 36,000 participants, nearly 23,100
government officials, 9,400 representatives from UN bodies and agencies, intergovernmental
organizations and civil society organizations, and 3,700 members of the media.

On the evening of 121" December 2015, COP 21 adopted by consensus the Paris Agreement
and the associated decisions.

The Paris Agreement represents a ‘bottom-up’ approach wherein the Parties proposed their
INDCs and are required to keep, update and report their pledges under NDCs. This is in contrast
to the Kyoto Protocol, wherein timeline and targets to reduce greenhouse gas emissions were
specified for individual Parties in a ‘top-down’ manner. This Agreement marks a change in
direction, towards a new world. While the agreement is partly binding and partly voluntary, yet it
is the first to commit all countries to take action on climate change.

The Agreement was received with diverse opinions. The UN Secretary General called it a
“monumental triumph for the earth” and the President of United States, Barack Obama applauded
the agreement as the “best chance we have of saving the planet”. There have been negative
reviews as well. Professor Hansen - credited as being the ‘father of climate change awareness’
— described the climate deal as just “worthless words”, with “no action, just promises”, and the
Centre for Science and Environment concluded that, “on the whole, the Paris Agreement is
weak and unambitious”. However, it was the statement by Prime Minister Narendra Modi which
echoed the real sentiment that the “Paris Agreement has no winners or losers...and we are all
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working towards a greener future” .The Paris pact adopted an ambitious goal of limiting warming
to below 2°C. It also, for the first time, offered to pursue efforts to limiting warming to 1.5°C, to
protect island states, which are the most threatened by the rise in sea levels.

COP decision 1 / CP.21, urges developed country Parties to scale up their level of financial
support, with a concrete road map to achieve the goal of jointly providing USD 100 billion annually
by 2020 for mitigation and adaptation while significantly increasing adaptation finance from
current levels and to further provide appropriate technology and capacity-building support.

The Agreement maintains differentiation between developed and developing countries. Many
elements of differentiation are embedded in various parts of the agreement even if the language
in the preamble itself is not as strong as was hoped for by many developing countries. The
language on differentiation — Common but Differentiated Responsibilities — has been expanded
to include the term “in the light of different national circumstances”.

Salient features of Paris Agreement

The salient features of the Paris Agreement are as under:

(a) The Agreement acknowledges the development imperatives of developing countries. The
Agreement recognizes the developing countries’ right to development and their efforts
to harmonize development with environment, while protecting the interests of the most
vulnerable.

(b) The Agreement recognizes the importance of sustainable lifestyles and sustainable
patterns of consumption with developed countries taking the lead, and notes the
importance of ‘climate justice’ in the preamble.

(c) The Agreement seeks to enhance the ‘implementation of the Convention’ whilst reflecting
the principles of equity and common but differentiated responsibilities and respective
capabilities, in the light of different national circumstances.

(d) The objective of the Agreement further ensures that it is not mitigation-centric and includes
other important elements such as adaptation, loss and damage, finance, technology,
capacity building and transparency of action and support.

(e) Parties’ contributions under the Paris Agreement are defined as ‘Nationally Determined
Contributions’ (NDCs), and a top-down approach of undertaking mitigation ambition has
been avoided. The NDCs are country-driven and comprehensive.

() Agreement maintains differentiation in mitigation actions of developed and developing
countries.

(g) The Agreement recognizes that the timeframe for peaking of emissions will be longer
for developing countries.

(h) The Agreement recognizes that enhanced support from developed country Parties to
developing country Parties will allow for higher ambition in their action.
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The Agreement mandates developed countries to provide financial resources to
developing countries. Other Parties may also contribute, but on a purely voluntary basis.
The accompanying decision to the Paris Agreement also lays down that developed
countries will set a new collective quantified goal prior to 2025 from a floor of USD 100
billion mobilization of funds per year by taking into account the needs and priorities of
developing countries.

The Agreement also establishes a new technology framework. This framework notes
the importance of fully realizing technology development and transfer in order to improve
resilience to climate change and to reduce greenhouse gas emissions. The framework also
strives to support collaborative approaches to research and development, and facilitating
access to technology, in particular for early stages of the technology cycle, to developing
country Parties.

A global goal has been established to increase the adaptive capacity, strengthening
resilience and reducing vulnerability to climate change. Adaptation has also been accorded
equal importance as ‘mitigation’, as demanded by developing countries.

In addition to adaptation, the Paris Agreement includes the concept of ‘Loss and Damage’
and recognizes the importance of averting, minimizing and addressing loss and damage
associated with the adverse effects of climate change and extreme weather events, and
identifies various areas of cooperation and support.

A global stocktake, covering all elements, will take place every five years to assess the
progress in addressing climate change. First global stocktake to take place in 2023.
Implementation of REDD-Plus (Reducing Emissions from Deforestation and Forest
Degradation) mechanism has been anchored in the Paris Agreement.

A new market mechanism to provide opportunities for voluntary cooperation in the
implementation of the NDCs has been agreed.

An enhanced system for transparency has been agreed to. This will cover not only
mitigation and adaptation actions, but also the support provided by developed countries.

A separate Capacity Building Initiative for Transparency to help developing countries
has been agreed in order to build institutional and technical capacity.

A new institutional arrangement viz. Paris Committee on Capacity Building will be
established for enhancing capacity building activities in developing countries under the
Agreement. Developed countries are to provide financial support for capacity building to
developing countries.

Pre-2020 actions are also a part of the COP21 decisions. The developed country Parties
are urged to scale up their level of financial support with a concrete roadmap to achieve
the goal of jointly providing USD 100 billion annualy by 2020 for mitigation and adaptation
by significantly increasing adaptation finance from current levels and to further provide
appropriate technology and capacity building support.

India Climate Change and the Paris Agreement

39



40

Paris Agreement - clause by clause abridged presentation'?

The final text of the Paris COP outcome is divided into two parts: the Agreement®® itself, and
the Decision, both of which have many sections covering commitments across several themes
and the institutional arrangements needed for their implementation. The Agreement contains
29 Articles. There is an opening section which states that the Agreement is being agreed upon
in pursuit of the objective of the Convention and being guided by the principles of ‘equity’ and
‘common but differentiated responsibilities and respective capabilities’, in the light of different
national circumstances. Parties to the Convention, through this Agreement emphasized the
intrinsic relationship that climate change actions, responses and impacts have with equitable
access to sustainable development and eradication of poverty.

Preamble

A preamble is a prelude, an opening that sets out the context.

The preamble to the Paris Agreement embodies the principle of equity and common but
differentiated responsibilities and respective capabilities. It recognizes the special needs and
circumstances of the developing countries and the importance of poverty eradication and food
security. The Preamble embodies the concept of ‘climate justice’, ‘sustainable lifestyles’ and
‘sustainable patterns of consumption’, with developed countries taking the lead in addressing
climate change.

Article 1:
It states that the definitions contained in Article 1 of the Convention shall apply for the purpose
of the Paris Agreement. Contains definitions of ‘Convention’, ‘COP’ and ‘Party’.

Article 2:
This article is about ‘Objective and Purpose’ of the Paris Agreement which include:

* sustainable development and eradication of poverty

* holding increase in global average temperature to well below 2°C above pre-industrial levels
and pursue efforts to limit it to 1.5°C

* increase adaptive ability and climate resilience

e making finance flows consistent with a pathway towards low greenhouse gas emissions
and climate resilient development.

Article 2.2 also states that the Agreement will uphold the principle of common but differentiated
responsibilities and respective capabilities, in the light of different national circumstances
(CBDR-RC & NC).

2This section tries to put salient points as contained in the Paris Agreement in lay terms for easy understanding. It does not,
in any way, either legally or otherwise interpret the text of the Paris Agreement, or reflect India’s position on this Agreement.
Readers are encouraged to read the original text for a complete understanding of the Paris Agreement.

SParis Agreement is available at http://unfccc.int/files/fhome/application/pdf/paris_agreement.pdf
“Decision adopting Paris Agreement is at http://unfccc.int/files/home/application/pdf/decision1cp21.pdf

India Climate Change and the Paris Agreement



Article 3:
All Parties have to undertake and communicate ambitious efforts as per their NDCs and as per
Articles 4,7, 9, 10, 11 and 13 of the Agreement.

Article 4:
This article is about ‘Nationally Determined Contributions (NDCs)’ and mitigation.

In the Agreement, Parties’ contributions have been termed as ‘Nationally Determined
Contributions’. The Agreement requires Parties to prepare, maintain, and submit NDCs. Parties
may revise NDCs to reflect more ambitious contributions. NDCs must be submitted every five
years to the secretariat. In terms of Article 4(10), Conference of Parties Serving as Meeting
of Parties to the Paris Agreement (CMP) is to consider common timeframe for the NDCs at its
first session. Paragraph 23 of decision 1/CP.21 urges those Parties whose INDC contains a time
frame up to 2025 to communicate a new NDC by 2020 and to do so every five years thereafter
pursuant to Article 4 (9) of the Agreement.

The article also points out on global peaking of emissions and states that Parties have to reach
global peaking of GHG emissions as soon as possible. However, it is recognised that developing
countries will take longer to do so. Developed countries should take the lead in economy wide
reduction of GHGs and also provide enhanced support to developing country Parties so that
they are able to implement this Article.

Mitigation efforts will be differentiated for developed and developing countries. This is captured
in Article 4(4) of the Paris Agreement which seeks to operationalize differentiation between
developed and developing countries and reflects the existing provisions of the Convention that
are based on the principle of CBDR. Mitigation obtained as a co-benefit of adaptation actions
can be accounted for implementation of this Article.

All Parties should strive to formulate and communicate long-term low greenhouse gas emission
development strategies taking into account CBDR-RC and NC.

Parties shall take into consideration in the implementation of this Agreement the concerns
of Parties with economies most affected by the impacts of response measures, particularly
developing country Parties.

Article 5:

This Article is about ‘Sinks and Reservoirs of Greenhouse Gases’.

Parties are encouraged to enhance carbon sinks, including those in forests.

They are also encouraged to implement and support policy approaches and positive incentives

for activities relating to REDD-Plus.

Article 6:
This article pertains to Mitigation and Market/Non-Market Mechanisms/Approaches to
achieve the same.
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The Agreement recognizes the importance of market-based mechanisms and establishes
a voluntary cooperation mechanism so that Parties may internationally transfer mitigation
outcomes toward NDCs, by linking them bilaterally or multilaterally, to promote sustainable
development, prevent double-counting, and ensure transparency. Taking an approach similar to
past mechanisms under Kyoto Protocol, the CMP will guide this process and designate a body
to supervise. Article 6 has four aims:

e to promote the mitigation of greenhouse gas emissions

* to encourage and facilitate authorized public and private entities to do so
e to help reduce emissions levels in host Parties and

* to mitigate overall global emissions.

The Agreement also provides a framework of non-market approaches for implementing NDCs.
A framework for non-market approaches to sustainable development is discussed. Non-market
approaches are referred in paragraph 8 of this Article.

Article 7:
This article deals with Adaptation.

The core elements of an improved climate change adaptation agenda are set out in the Paris
Agreement. The Agreement sets a goal of enhancing adaptive capacity for countries affected by
climate change, strengthening resilience, and reducing vulnerability.

Each Party will engage in adaptation planning processes and implementation actions, such
as developing plans, policies, and contributions. This article calls for submission of periodic
adaptation communication as a component or in conjunction with other documents. Such a
communication will be recorded in public registry. Global stock-take will recognize adaptation
efforts of developing countries, and support provided for adaptation.

By calling for development assistance and climate finance programmes to incorporate climate
proofing and resilience measures, the Paris decisions are a turning point for adaptation
mainstreaming in poverty reduction.

Article 8:
This article addresses the issue of Loss and Damage.

Loss and Damage has been included and that too as a separate Article, thus giving it due
importance and recognizing the seriousness of the issue. The Article calls for The Warsaw
International Mechanism for Loss and Damage associated with climate change impacts, to
be subjected to authority and guidance of the CMP and the latter shall collaborate with other
bodies to enhance understanding, action and support in areas such as early warning systems,
emergency preparedness, and risk insurance facilities. Although paragraph 52 of the Decision
states that Loss and Damage under the Paris Agreement will not ‘involve or provide a basis for
any liability or compensation’, it nonetheless, does not rule out the financial support for other
elements of Loss and Damage.
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Article 9:
This article deals with Finance.

The Agreement balances funding between mitigation and adaption measures, depending on
specific country-driven strategies and the priorities and needs of the recipient Parties.

Article 9(3) also calls for progression in the level of finance provided by developed countries,
meaning that amount of finance mobilized over time has to increase; while also the article
provides developed countries the option of using wide variety of sources, instruments and
channels for mobilizing finance.

Developed country Parties shall furnish transparent and consistent information on financial
support provided to developing country Parties and the same will come under purview of global
stocktake. This ensures the transparency of future financial flows. Also Global Environment
Facility (GEF) and Green Climate Fund (GCF) which are the current operational financial entities
of the Convention will also serve the Paris Agreement.

Article 10:
This article is about Technology Framework.

A technology framework has been established vide this Article. This Article also states that
support, including financial, shall be provided to developing countries.

Article 10 also promotes collaborative approaches to research and development and encourages
Parties to facilitate access to technology, especially for the benefit of developing country
Parties.

In addition, there is now a link established between the Technology Mechanism and the
Financial Mechanism to allow for collaborative approaches in R & D and for facilitating access to
technologies, which somewhat reflects the call by developing country Parties to provide financial
resources to address barriers related to Intellectual Property Rights (IPRs) and facilitate access
to technologies. The technology framework will provide guidance to the Technology Mechanism
comprising the Technology Executive Committee and the Climate Technology Centre and
Network.

Article 11:
This article is about Capacity building of developing country Parties to take action.

Capacity building should be country-driven, based on national needs and foster country
ownership of Parties.

The article also calls for appropriate institutional arrangements to enhance capacity building.
The first meeting of CMP to the Paris Agreement shall consider and adopt a decision on the
initial institutional arrangements for capacity-building.

The COP21 also decided to establish the Paris Committee on Capacity-building whose aim will
be to address gaps and needs, both current and emerging, in implementing capacity-building in
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developing country Parties. The Committee will manage and oversee the work plan for defined
activities for the period 2016-2020.

Article 12:
This article calls for Cooperation of Parties in taking measures to enhance climate change
education, training, public awareness, public participation and public access to information.

Article 13:
This article tells about Transparency Framework.

To build mutual trust and confidence among the Parties and to promote implementation of
the Agreement and achievement of NDCs, the Parties agreed to an enhanced transparency
framework for action and support. In relation to all communications and reports, Parties must
regularly provide specific information, which will be subjected to a technical expert review.
Provision is made to support developing country Parties in implementing this mechanism.

The transparency framework calls for developed countries to provide information on support
provided to developing countries in the form of finance, capacity building and technology transfer.
It also has a provision which states that ‘Other Parties providing resources are encouraged to
communicate biennially such information on a voluntary basis’.

The transparency framework builds on the transparency arrangements of the Convention to be
facilitative, non-intrusive, and non-punitive.

Article 14:
This article is on Global Stocktake.

Periodic global stocktaking will be done to assess the implementation of the Agreement. The
outcome of the global stocktake shall inform Parties in updating and enhancing their actions and
support in a nationally determined manner, and also in accordance with the relevant provisions
of this Agreement, as well as in enhancing international cooperation for climate action. The first
global stocktake will take place in 2023.

Article 15:
This article is regarding Compliance Mechanism.

A mechanism to facilitate implementation of, and promote compliance with the provisions of this

Agreement is established under this article. The mechanism shall consist of a Committee whose
modalities and procedures will be decided in the first meeting of the CMP.

Article 16:
The Article states that the Conference of the Parties shall serve as the meeting of the Parties
to this Agreement (CMP).

The CMP can establish subsidiary bodies and exercise other functions for implementation of
the Agreement.
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The rules of procedures of the Conference of Parties and the financial procedures applied under
the Convention shall be applied mutatis mutandis under this Agreement.

Article 17:

The Secretariat established by Article 8 of the Convention shall serve as the secretariat of this
Agreement and all arrangements for functioning of the Secretariat shall be applied mutatis
mutandis under this Agreement.

Article 18:
This article is about other Institutional provisions — SBSTA and SBI.

Subsidiary Body for Scientific and Technological Advice and the Subsidiary Body for
Implementation established under the Convention shall serve this Agreement as well. The
provisions of the Convention relating to the functioning of these two bodies shall apply mutatis
mutandis to this Agreement.

Article 19:

Other Subsidiary bodies and institutional arrangement. Subsidiary bodies or other
institutional arrangements established by or under the Convention, other than those referred to
in this Agreement, shall serve this Agreement upon a decision of the CMP.

Article 20:

The Agreement shall be open for Signature and Ratification. It shall be open for signature at
the United Nations Headquarters in New York from 22" April 2016 to 215t April 2017. Thereafter,
this Agreement shall be open for accession from the day following the date on which it is closed
for signature. Instruments of ratification, acceptance, approval or accession shall be deposited
with the Depositary.

Article 21:

This Agreement provides for double threshold for Entry into force. Accordingly, the Agreement
shall enter into force on the thirtieth day after the date on which at least 55 Parties to the
Convention, accounting in total for at least an estimated 55 per cent of the total global
greenhouse gas emissions, have deposited their instruments of ratification, acceptance,
approval or accession.

Article 22:
Regarding ‘Adoption of Amendments’, the provisions of Article 15 of the Convention on the
adoption of amendments to the Convention shall apply mutatis mutandis to this Agreement.
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Article 23:
For Adoption and Amendment of Annexes, the provisions of Article 16 of the Convention on
the adoption and amendment of annexes to the Convention shall apply mutatis mutandis to this
Agreement.

Article 24:
In context of ‘Settlement of Disputes’, the provisions of Article 14 of the Convention on
settlement of disputes shall apply mutatis mutandis to this Agreement.

Article 25:

Each Party shall have one vote, except for Regional Economic Integration Organizations, who
shall exercise their right to vote with a number of votes equal to the number of their member
States that are Parties to this Agreement. Such an organization shall not exercise its right to
vote if any of its member States exercises its right, and vice versa.

Article 26:
The Secretary-General of the United Nations shall be the Depositary of this Agreement.

Article 27:
No reservations may be made to this Agreement.

Article 28:

This article states the terms of Withdrawal as follows:

e At any time after three years from the date on which this Agreement has entered into force
for a Party, that Party may withdraw from this Agreement by giving written notification to the
Depositary.

¢ Any Party that withdraws from the Convention shall be considered as also having withdrawn
from this Agreement.

Article 29:

The original of this Agreement, of which the Arabic, Chinese, English, French, Russian and
Spanish texts are equally authentic, shall be deposited with the Secretary-General of the United
Nations.
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India’s Efforts Behind the
Success at Paris

Before COP 20 at Lima, Peru, India’s stand was being painted by some as that of a ‘road
blocker’ or ‘nay sayer’. However, the initiatives taken by India, starting COP20 at Lima and in the
run up to COP21 at Paris began to change it into a positive pro-active image garnering trust and

confidence of key countries and major negotiating groups at UNFCCC.

Minister, Environment, Forest and Climate Change led from the front and guided the negotiating
team of the country on two counts:

1. Indiais not a part of the climate change problem but is keen to offer solutions; and

2. India is not there to oppose but to propose. So, the overall brief was to make India a key
enabler country which should help and lead the developing countries to a fruitful COP at
Lima and thereafter to a balanced Paris Agreement.

India’s approach during the negotiations was guided by the Cabinet mandate, the national
consensus and the long term interests of India for development space and growth with a view
to providing basic services and energy access to all our citizens, particularly for eradication
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of poverty, balanced with the need
for combating climate change. India
advocated a strong and durable
climate agreement based on the
extant principles and provisions of the
Convention.Indiahasalsobeenastrong
advocate of the principle of ‘common
but differentiated responsibilities based
on and respective capabilities’ in the
climate change regime to safeguard
the interests of developing countries.

India’s efforts resulted in COP 20 decisions at Lima which fully safeguarded the interests of

developing countries and became a launch pad for very intense and rich discussions in Ad-hoc
Durban Platform (ADP) meetings throughout 2015. Based on India’s suggestions, Peru and
France decided to organise Ministerial level informal discussions in parallel with ADP to evolve
political consensus on critical issues. India played a very constructive and active role in these
meetings. Minister, Environment, Forest and Climate Change convened a meeting of Ministers
of Like Minded Developing Countries (LMDC) on 6" September, 2015 just before one of these
informal meetings at Paris. This leadership further cemented the cohesion in LMDC negotiating
block.

‘¥ India Climate Change and the Paris Agreement




India hosted, for the first time, a meeting of senior negotiators of 25 Like-Minded Developing
Countries on 14-15" September, 2015 in New Delhi. The objective was to forge alliance and
reduce divergence of opinions in the draft negotiating text for the Paris Agreement on climate
change in the backdrop of needs and aspirations of developing countries.

Three meetings of ADP held in February, June and August-September 2015 resulted in a
“Geneva Text” and an “ADP Co-Chair’s Text”. The ADP Co-Chairs Text dated 5" October, 2015,
being highly skewed in favour of developed countries and seen to be only mitigation centric, was
rejected by a number of developing countries, putting the Paris meeting in jeopardy as many
coalition blocks including G77 and China considered it a ‘failed text’. India took the lead and spoke
to different negotiating blocks to revive the confidence and bring back the process on track. India
closely coordinated with its LMDC partners, BASIC block and Africa Group with the objective
of restoring balance in the draft ADP Co-chair's text dated 5" October, 2015 and negotiated
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proactively with the various negotiating
blocks, including EU, AILAC, SIDS,
Africa Group and UMBRELLA Group,
thereby ensuring that the envisaged Paris
Agreement does not stand on only one
pillar i.e., ‘Mitigation’ but is balanced and
comprehensive in its scope by including
all the six pillars namely, ‘Mitigation’,
‘Adaptation’, ‘Finance’, ‘Capacity
Building’, “Technology Development and
Transfer and ‘Transparency of Action and
Support’. With the collective efforts of developing countries led by India, the Draft Co-chair’s Text
was rebalanced and Parties were agreeable to engage on the balanced negotiating text that
was agreed during the conclusion on the ADP Session at Bonn on 23 October, 2015.

In order to forge consensus on various elements of the Paris Agreement, Shri Prakash
Javadekar, Minister of Environment, Forest and Climate Change had bilaterals with over 50
countries including SIDS and LDCs.

International Solar Alliance (ISA), an alliance of 121 solar resource rich tropical countries was
jointly launched by the Prime Minister of India and the President of France on 30" November
2015 at Paris, France on the side-lines of the 21t Conference of Parties to the United Nations
Framework Convention on Climate Change. Representatives from around 70 countries including
more than 30 Heads of the States and Heads of the Government participated in the ISA launch
ceremony. On 25" January 2016, the Prime Minister of India and the President of France jointly
laid the foundation stone of ISA Headquarters and inaugurated the interim Secretariat of the
ISA in National Institute of Solar Energy (NISE), Gwalpahari, Gurgaon, India. ISA will be a major
international body headquartered in India.

ISA has been envisioned as a specialized platform and will contribute towards the common
goal of increasing utilization and promotion of solar energy and solar applications among its
member countries. The Paris Declaration on ISA states that the countries share the collective
ambition to undertake innovative and concerted efforts for reducing the cost of finance and cost
of technology for immediate deployment of competitive solar generation, financial instruments to
mobilise more than USD 1000 billion of investments needed by 2030 for the massive deployment
of affordable solar energy and to pave the way for future solar generation, storage and good
technologies for countries’ individual needs.

ISA is an Indian initiative, and is a new beginning for accelerating development and deployment
of solar energy for achieving universal energy access and energy security of the present and
future generations.
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The announcement by the Indian Prime Minister that India would aim to install 175 GW of
renewable energy by 2030 made a very desirable impact and effectively conveyed the message
that India is a major country providing solutions to addressing the impending threat of global
climate change.

India partnered with USA in the launch of ‘Mission Innovation’. This Mission aims to reinvigorate
and accelerate global clean energy innovation with the objective to make clean energy widely
affordable. With the active participation of Indian team led by Hon’ble Prime Minister Shri
Narendra Modi, this Mission was launched in the presence of key world leaders including
Heads of States of USA, Germany, France, Australia, Republic of Korea and others during the
inauguration of COP on 30" November, 2015.

On the very first day of COP 21 i.e., on 30" November 2015, the Financial Times carried an
opinion article titled “Do not let lifestyles of the rich world deny the dreams of the rest” by Prime
Minister of India, which set the tone and tenor of the Conference. The concerns of developing
countries regarding climate friendly lifestyles and climate justice were powerfully articulated by
the Prime Minister in the above referred article. In view of its importance, the article was also
adequately covered in the editorial and news columns of the aforesaid newspaper.
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At the start of COP 21, a global summit was held on 30" November, 2015 in which around 150
Heads of States/Governments participated. Prime Minister Shri Narendra Modi attended this
summit and shared his vision and views with the French and US Presidents. The attendance
at the highest level from India gave a positive signal from the second most populous nation
and largest democracy in the world about our seriousness and preparedness to tackle threat of
climate change.
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Over 25 events giving a vivid glimpse of India’s diverse strategies and positive action towards
mitigation and adaptation to climate change, clearly demonstrating India’s active efforts in
combating climate change with more than 150 speakers/panelists were organised in the India
Pavilion. The Pavilion drew nearly 6500 visitors from 65 different countries and was probably
the best pavilion at the COP venue. The Prime Minister inaugurated the India Pavilion on 30™
November 2015 and it remained a big centre of attraction until 12" December 2015.
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India took the lead in convincing the developed world that mandating developing countries to
adhere to the path of carbon neutrality or net zero emissions would have serious development
implications, especially when many of the developing countries including India are struggling
to have universal access to energy and alleviate the poverty of a large number of its people.
India led the developing countries and ensured that differentiation is built into the aspirational
goal in the Paris Agreement of reaching the global peaking of emissions by the second half of
the 21% century without mentioning any fixed timelines. The Paris Agreement recognizes that
the peaking of emission will take longer for developing countries, justifying their needs to have
equitable access to carbon space and sustainable development.
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The concern on technology transfer and development was spearheaded by India in the G77
and China Group, which in turn, influenced its inclusion in the Paris Agreement in Article 10 in
a speaking manner.

India also played a highly proactive role in the closed door negotiations wherein it urged developed
countries to provide financial support for enabling developing countries to undertake climate
action. India suggested that action in the pre-2020 period will generate enough momentum and
confidence for all the Parties including developing and least developed countries and SIDS to
undertake ambitious climate action post 2020. Accordingly, in the Paris Agreement it has been
decided to set up a new Paris Committee on Capacity Building with the aim to address the gaps,
needs and priorities in implementing capacity building measures in developing countries and
further enhancing such efforts during 2016 to 2020.

India consistently took the lead in asking developed countries to commit to their obligations to
cut greenhouse gas emissions, and to adhere to mobilization and provide jointly USD 100 billion
annually taking into account the needs and priorities of the developing countries in the Paris
decision text. As such, in the Paris decision text, enhanced actions by developed countries have
been anchored.
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PARAMPARA

India's Culture
of Climate Friendly
Sustainable Practices

Recognizing that the problem of climate change has been accentuated due to over-excessive
consumption patterns of developed countries, India decided to bring out a publication on its
own climate friendly traditional practices which have persisted as a part of the very psyche of
its common people through history. Despite being the second most populous country in the

world, India’s per capita and cumulative consumption rates are extremely low and the situation
is unlikely to change in the near future. A document titled ‘PARAMPARA’, embodying and
documenting such climate-friendly lifestyles was brought out by India and was released by The
Prime Minister on 30" November 2015 at COP 21.

 ndia@coP21
JUST CLIMATE ACTION
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Three versions of the catalogue — a coffee table book, a small booklet and the soft version
were widely distributed and in turn appreciated during and after the Paris COP. A brochure was
also released by India on its climate friendly lifestyles. The emphasis accorded to the issue of
sustainable lifestyles by the Indian Prime Minister found an appropriate expression in the Paris
Agreement which contains the reference to the issues of lifestyle in the Preamble. So was
also the case for inclusion of ‘Climate Justice’, which was largely based on the articulation of
Prime Minister Shri Narendra Modi. An effective outreach strategy was implemented through
the coordinated efforts including social media initiatives by creating a dedicated website titled
India@COP21 (http://www.justclimateaction.org/) along with Twitter and Facebook handled
jointly by the Ministries of External Affairs, Information & Broadcasting and Environment, Forest
and Climate Change. These efforts eventually succeeded in convincing the world that the pulse
of the problem lies in excessive consumption patterns and profligate lifestyles. It also adequately
disseminated the Indian viewpoint and stand on climate change related negotiating issues,

which helped in arriving at the “win-win” Paris Agreement.

ATE FRIEMDLY LIFH STYLE
CES 1M INDIR™

Recognizing the importance of a coordinated, national-level programme, specifically targeting

social-ecological challenges arising from climate change, Government of India is launching
Indian Long Term Ecological Observatories (ILTEO) programme as a constituent activity of the
Climate Change Action Programme of the country. A documenttitled ‘Indian Long Term Ecological
Observation’ was released at Paris. Article 7 of Paris Agreement echoes the requirement for
long term ecological observations. It states that strengthening scientific knowledge on climate,
including research, systematic observation of the climate system and early warning systems, in
a manner that informs climate services and supports decision-making is very much needed.
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All in all, India’s success at the Paris COP was the result of the dynamic and credible vision
and pragmatic guidance provided by Hon’ble Prime Minister and the leadership of the Minister
for Environment, Forest and Climate Change. The strategic thinking on part of the government
officials, the robust and comprehensive INDCs announced by India, the media outreach and
communication strategy carefully employed by the government, the inclusive approach of the
Ministry in carrying all the stakeholders along, the imaginative presentation of India’s efforts
through the India Pavilion and an overall constructive, creative and concerted handling of issues
contributed immeasurably to the final outcome.
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"We hope advanced nations will assume ambitious targets and pursue
them sincerely. It is not just a question of historical responsibility.
They also have the most room to make the cuts and make the strongest
impact. And, climate justice demands that, with the little carbon
space we still have, developing countries should have enough room to
grow..the presence of 196 countries tells us that we have a chance
to unite behind a common purpose. We will succeed if we have the
wisdom and courage to craft a genuinely collective partnership that
balances responsibilities and capabilities with aspirations and needs. T
am confident that we will."

Shri Narendra Modi, Prime Minister of India
COP21 Plenary Session, 30 November 2015
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