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2022 0419 4.06 235.90
2023 04 3.8 216.516
ARBERAREAEZET

> ARARAY T ERAOBHARE 2% A £ SGS sk il adE 1SO 12219-
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B. #<% 3% AMHMNE : 16,938 4 CO2e
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REIE 39 A PR T2 A~ R 403 A) BN E IR £ R A 88.22% -

%)

>

b1
GE VB E

BETRATER  BEMA T 5k - WERBE T 4R - R -
MR R E R RURAN T BT FM AR LR KA X B T2 ek
P~ T BR-FH ¥Rk FE - HAK- HH - HES - Fid IS
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SR EZ EXYER L 3]

AGHERAMEE A SR AR EEEBABTFAMB ISR SRR
RE BRBEZEARUNALAE - NIRRT EXENRELEXLTLEAZEE-RE
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SEBAREISHARTSER - dA9RERLEFREENRE [P METERBILFHEEMEE - BRBEEFERES
MTZAR (AW : SIREE) - EEEBARABREFRE -

MRE/BABEIRWIAOKAES - IRBEECRRMEYS (M0 MREEE ) ABEENER - EHERT - Ml
BIBBEGRINERSIRPRHUILIRIZERNSEHREBIROBEIAE (60 : RUEEOBESNITPHFEHP
EEMEE) -

¥R - 85| - EAEAZAER
LUFRRABRAREOHAER

TER, ZAESRERIET - XA TR, FEE - AEBLATS TEBR ., NABRKBEGRIBAETHRSE -
TS5k, ZIABTAEMAEM T1E51. -

"{ES|. EHEREM - WELIRGFREDAEMETHR "ER, ZHAE - AEMRATSEYE "85, -
RXRPMOERS "B, - EEEAFUARMRESENTHSG - BFMMNE -

EAXP - €A "E, FEBEAR "EM. - "8, FHEBAYTRYENER -
EERZBENGRIFUANPRBEHEONEEEREESREPZER - AMACEHERRPATZER -
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; 613) GRI 305 : HH 2016 - Traditional Chinese

1 TEEEEE

REGRIM R TIR@ AR ANBRNTERSEREA LS -

REHNRE—BEATENEERERGRI 3 EATE 20211 BEREI-HEHMEEELTE ( SMEEHEN
11) - FRGENEGEAER  SEaEnANERRL2 -

EBBHRN FARMTE (FR ) GRIIPHBRBE3-3 -
L1  SWESEEMGR 3 EALE 2021PEREE3 RGN EMMAERAR -

12 EWER=mREIRAR - AN EREEEERRERLIEARY - FRERENE
MR - ME - RrEREMENES -

e wwasnE
- REESREGEIRR - HELTROFREHNER ; WRALEHNBRORS ;
- WERAHETEIOEE (M BEE - MK ) RIS ER AR B, -
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GRI 305 : #F# 2016 - Traditional Chinese

2. XREIRE

2R

&3l

IBEIAHE 305-1 5% (8 — ) REREHK

MWAMBRGLITRR :

b.

f.
g.

BAN_SERERARUMNER (BI8— ) SXRINIERNE -

MHEMBENTMRER ; BERA "SI - PR - S(CEH - MEKREY - 2WMWEH - AR
fEiR - Z|EANLL L2 -

Pom_S{ERERRARNTZEMR_ SERELE -

EEA - HRNBRE . 815

i. ERRARERREMNES;

ii.  EREFAOHRE

il (REEENEGHERR B OB R R EARRA -

FRAZ B B2 RE{EES (GWP ) tERARE - SIGWPRIRAIE B
RKRGEZZANFREOSZ ; SERRELH - MBETNRIEEE -

GEFAYIE - 53EW - AR - R/AMEIA -

REER

21

22

RE[MAE305-1FERME - WYAMM

211 HEER(BR-) BZARENE  AREFEZSARZS ;

212 BHE (BE-—) SERRER - SRESREERNOMRNEMER ZEWRN
FAERARR - FTEEEMRAZATETEZRMN (0 : Pk NAECEE ) #K-
MBRRERERNEDEMS - FFRAMRNLENRER ZEYRNO " FER HR
(m:REMINERERESRMAR) -

RGWBAE305-1FEHME - HHAHE :

221 BROBRNEEB-ROHRIERAGWPLLE ;
222 ﬁfﬂﬁEIPCCWE!&%ZIOOEE%I‘EIEI!WGWP&!“
223 PI-RAEZREGHE (HB— ) NERERE &
BUESHETHERER) FINRRLES - EAE}EM%!EEM%@P!H}{—
224 HERV|ABNRENSZS - RBERLRRRSZBNAH ;
225 JR{EUTARBSNEE (BB ) EERBGNE - $AEBRIEFASBENLL
it
2251 BREENBNE ;
2252 8% ;
2.25.3 HHAREE (ERmm - NIE -’ )
2254 FRHWE -

BWMME305-1894E5]
Hig (BB— ) SEGRHMERE - BRIRIEGR/ 302 : AEF 20167 18R IAE302-1PHRBAK
BB MRRLE FER — AW -

HiE (8R— ) EEERIBORENU T OARRANZHIHR

R - O3 WOWMAN | MEHFCRERERR (1 188 - BE - BRK ) HRERRESR
HERIARBR (10 : XIERR )

MERCRNE | BEHRABIRRECRBNMENEERNT - 0 KE - Wl - 68
- RERYMNL ;

MR- Ed - AR - TEEMREOER | 8L FFECES R AN AR RITH 0B ERN
(W R OKE - A8 R ATER/NVEE ) ORERR ;

BEMHR  RERARRME - ERZRRZHNEZANER - UkEERERSA - 3
0~ 8% 8RR - PREFFBEIRBAOSR  ARNZERENEERCRR -
DIRMA A RIEWRIE R R PIRRE -

RAREHER (88— ) SZERANBOHZEBEE
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6_1/5/, GRI 305 : HERL 2016 - Traditional Chinese

» BREBABERHER (8 - AN ) SRS Ra0Ex ( EREE )  t@RELHEESRE (LT
HiLEEE®RT)

HEFE®HEAE ;

ISR SEMENR (I PURALS AT ) ST

HEEAREREE (M : Sk EFIGWPELE ) R ;

HREAREEWL - 10 WRERISTE

. HE -

HEERZ AR TMEAEER - HEARERAMEERRER -
HEnE (EEARESEEETREE) PMAH BRI —ENHNE -
FIRERSREREHEEER - BMSERE - SiTHEER -

GWPLEH R R W R ¥ RS HRER TS - BidfMa|e /G (IPCC) "B _iF s,
PERIGWPLEE - thh (EHEHEEE) T2ERBEMERE - At - AETREXSHESNSEEE
RERE - KEEORARERESEEREFR - AENSERIPCCEMNRFHES PEMIIGWPHE -

S S HERMAE305-1HER M E305-2 ( e /R _B= e ) 2305-3 (HEM
B/ REEEAN ) EEAEREERR -

E—SHHEBRESITE (REERREEREEERRE) PRE - EM&SEXMPrI] - [2] -
(12] - [13] - [14]#0[19] -
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GRI 305 : i 2016 - Traditional Chinese

Bk

&3l

IREIRE 305-2 sERREE (#BIE_ ) RERIEHM

BEEMMERELITER -
a. BIAN_S{ERESREN - MAEREREE
b. HER UAWM_FILRERABEN - HHERGERLEE (HEB_ ) BERREN &8 -

¢ EHER - HEAEENEERER; EERAHKIHK - PR - ftEE - \E&REY - =2F5
fiRic¥ - ARIEW - =®\bE bl 28 -

d. HER - AAENEEE - 85

i. BEERBERSMER,
i.  EEFRIPEIRE ;
iii. {2 OEEAE S HEAN B R AT B 2 (E 0 B P i B R E RO AR S -

e FIAZHBEHAMZIRELES (GWP ) LEERMZRR - SIGWPRIRAISEM -
f. RESERRFRENSZ EERRELS - MBEHSNEEEY -

g. EMMRE - 58 - Bk - B/AHETLIA -

REER

23 REHWAER05-2FMEEME - WAPAEE

231 EREREE (RBEBZ) 3 Eﬂﬂﬁﬁﬂﬁ ﬂFP&EﬁmEﬂEE

232 HRBREB305-3MEZHEHE RS HER ;

233 Eﬁﬂﬁﬁﬂlﬁﬁﬁﬂ‘ﬁﬁﬁnuﬂﬁﬂﬁﬁﬁﬁiﬁ m%ﬁﬁﬁﬁ‘ﬁ FT B SAEE
R () EEREHT

234 EREMZEEHMETRRHERINSHIAEAHAHESHNSERR - Rk
MBS EFMIR R % - FR R RES AR E (W) BEREH -

24 RIFERFAEB305-2FEHAR - HEHEEE .

241 HENEHEZEER-HABFREBMGWPLLE
242 EFERFEIPCCTHYHES 2 100ERBRERMGWPLEE ;
243 Rl-RMBpFeEEE (@B ) NEREE (@R ) RESRENE | it (RES
REEHEEERFEE) MIINRELS - BTN EEEREPENE—
244 FHEBARNEEMNAZR - SHEEHEEEGZERNTR ;
245 BHELNTAHIESMEERRRE (8B ) BERRENE - BEEREASEES
CIELE :
2.45.1 SEEEEIEEM ;
2452E%;
2A53 BIRIRETY (|0 - 13 BUSHIESR )
2454 FEIEE -

BREE305-219355!

REIRREE (MR ) RESRBIEE  BAMRMEGRI 302 : ALF 20167 5RIAE302-19HE
R BHRERERIEZET - #ik - RWSNREMEEN _SCRET - HSM8mns - BRE
BAOMEERNERERE (BB ) REREHN - SR EE (#E— ) REERINELT
%.

(RERREESAEERE 55| EXAERUREFAREE_FNE - RN EEE
HE - MRS E MR REATEENEAEERINEETSE  AZENERTAERSE
AIE SRR B EE - HIBERITARREERGE BROERE (URIER ) Z|AOMH - =T
ERFFRGEERER SN - SEEAEREERY - DNSEREER AT RN ZES
=-

HABRUSHXHAPRESENFIEE  THEEESZNIRTEEEANEESHE - tE
BBz EERENEEE ZEDBEETEANET - SRERESHREATE - HASERLRE
mEERAEATEREASEN (ERTHEESZNH RN SEFTENGREEEHRE
B BEOIMEHESHREMNERSL) -

HEARGER (REERESEEENR_NE5) PRERE  EshX4tEER=EREF
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617) GRI 305 : HEA% 2016 - Traditional Chinese

BEZESREBXEEITRE - SSETMPO18) -
ARERe (EERNETRTECHREN) Postt WA —FHOHRE -
FRERSRENREBTER - BREERN - HTREN -

GWPLEEN AR EFHMENSHRNERMIE - LEFRKHR2®/E (IPCC) "S_XFEHS
PHRGWPLLE - thB (AVWMEE) TZERBHOEE - At - ABFARERAMERENOHRSE
RER - WHETFAREBEEERMAR - BHHhEERBIPCCRMNARITFEESEPRIMTAIGWPLLE -

HAETGSIRRIER 305-25218RIAE 305-1 (/BB —RESERAN ) £305-3 (RERR/E®
BoBEEREHN)  SRABEREMWA -

E-PHNEBRESIOE CEERNRWMATEERINN) PRE - MBS ZNHBRRSZ
A - OJE (EEERBENTERE 1SS! P03 - SM&ETAPN(] - (2] - 12
[13] - [14]%0[18] -
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619 GRI 305 : HERZ 2016 - Traditional Chinese

IBEIRE 305-3 HEE#E (#lE= ) BEREHK

HYAMWRGLITER :
a. BAN_SERESRARUMNETEE (ER=) SERR0HFRER -

b. HEA HEMSENEEMAN . EEAALER PR - ACEE - @EEBLEY - 28
Wb - AR - =|(bHE S 28 -

¢ DAMTHSIERERREMZEMEN _SICHIHER -
d HEPEENHTEE (HR= ) SEERERSMNED -
e. EEA HENENE . 95F:

i BERR/ERFNEH
ii.  BEFOHKE;
iii., {02 8 0 48 5 RO AR O £ ) A R R AR E RORRAS -

f.  FAZHRGBAREEES (GWP ) EEHRAIRIM - SIGWPHRRMAS B XM -
g. fEAMME . 5EP - BR - R/AMHIA -

REZR

25 RE\WAE05-3MERNG - WHERME

251 HHRTHE (ERZ ) BEERMSHNE  EHRECRZENES ;

252 FXERASFOZARME (W) BRMASHN - AERME (WRT ) AN
HRRABRMIAE 305-2FTE 28 ;

253 BRTME (WB= ) BERMAR - 5MEEEROMNNEVIER 2 EMT
F|EWHR - FEBEVEZRTEBEIERN (U0 : PRANACER ) HK -
MRBERERNEDERD - FFMMNEMRER ZEWR " |ICHREFR (W : M
TsiEMERAEZERMAR ) -

26 SRIBWMBAB305-2FMEAMS  WBMAME :

261 BENENEZER-ROGFBEBANGWPLLE ;
262 GFERRBEIPCCGHENSZ100FRBMRENGWPLEE ;
263 HIKBABWEENSZSR - RIBRBILSRITEPRNS ;
264 DIEBNTHREANNZHES  JILRTHE (RE= ) BEERA -
265 JHEUTARBINRE
M (RB= ) BERMIE - GHEMEABAEACIELRY ¢
2651 SEBMARE ;
2652 @% ;
2.6.5.3 HiEURME ;
2654 59\ -

SRIAE305-3/m4R5|

HERR (BB= ) BEERBAREERMAZDNER - EEENRRAFHERMALTY -
HEMR (BB ) BZERFREAREE LB TROFE - BRSO F815 : SIRNE
EME - BASHERBRANEH ZEBPIRRBONE - BEERNBRENER -

HENBEFROUERBARNBRNIR  ERBERERBRZMITAMER - DURFaRE
WADITH ZRERRBIEER -

HREEENES - ARNSERARAMEENEZERFN - JRERRER (88— ) NERRER
(BB ) BERBFRmUNS -

HSARTEARGESEDNHN - BHURTHER (BE=) BZEMHM :

- HESNPORTER (BB ) ANERERY

o EMTTRWNREEHN ;

o HEBAEMER (W M AR SN ERRES RANSREAR ) BAEM

o FIEMGA (W0 : BF - D - RRFALVRMHN ) BREAN ;

o HBXENBETEBNCHENFHES - ARCERAH-RENPLETOEDMESE
o EBIRBMPTABITRABE ;
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(;] GRI 305 : # 5 2016 - Traditional Chinese
N

- FadRAERERBITORECHEES -

HBOERLT (EEERESHEEHEERSRE) W ERRTHENNEY (£8P
[15]) :

Liasp
1. 8 58 RO /8 G MR BS
2.8EM
3. RORFNRERAEMAER) ( FEINRB—ARS _0ED )
4. EHR0EWMMACIX
5. BEEHPEENERY
6. E 5 2 ik
7. 8TES
8 LHERRSE
RELH®

FasmB
9. T EWMAE
10. SHERAMT
11. Mt ERAER
12. St ESNERE RS
13. THERRE
14. 7032
15. 18 %

RETH#

HRSEM LESAMNEDN _KIEBREENE - ARBATAESRERENRHN -
HRER (EERRATATECRAEMEER) Pao5st - ENESNA—E/HR -
FREREREREHREER - BERBBRE - ATEERE -

GWPLLEN AR R B E RN RTF RO RME - BFMER2E/ )@ (IPCC) "B RFENE .
PHGWPLLE - A (RAMEE) TZRRBHOERE - At - IBFFRABRAMEHNHBR
RER - BHLETARBREETMA - @8t o] EHIPCCRIT R EHSPGWPLLE -

HEMESRRIEE 305-3RERIAE 305-1 (A/BR—REHMAN ) RSREE305-2 (4
AEE/ER_SEERN)  SRAEERREM -

emeEETWPM(1] - 2] - (12) ~ [13) ~ [15] * [17]%0[19] -

78



ER

L]

¥ g
(\ 620) GRI 305 : #ifi 2016 - Traditional Chinese

BEIAE 305-4 REREHNRE

WP EMEESLITHER

a. HRAEERIRHEGAEE -

b. EARMHERLENERVEZERRER (5E) -

¢ MEHEFMESNATMMELHLY ZENEE (CE—) - EFMIE (BB_) - R/%

d. AHAEENSERE; 2EA°AER R - AERR - ERRWEY - SRS -
ARER - =#EE ILIE2E -

RRTER
27 RIBEBRE305-AFMERME - WIPENE :

271 HEERAMERKNR (SF) NEWERTEZEERE (58 ) B EEE -
272 EHSREME (HRZ ) ESNNHEGEEIE AR (S8 ) Jatsm
i (Wl ) MEBCRRELE S MR Ea L -

28 MEEWRAE0S-AFERRN  SWERKER/EUTAANSNECHR (BR=) 2
EAMBRGEELE - BN RSP RO M

281 WREOISNME
282 B¥;

283 HmREy
284 E@ET -

EIRIHE305-4891R5|

BELESaE

o EMEE (M. SEO4FEA_S{CWHINN) ;
- BREE (W SMEIEEA_SEBIE ) ;
- HERE (0 SHEREO_SERERSNE ) -

HEKTERER (HE ) oJas:
o ERMEI

o EB(I:AN-AH wANMAESH) ;
o K (H:FRARBMEERN) ;

- EEEIR;

o WWE (WAm#SE) -

RBERVEAWMENIBRIAE305-1M305-2090F - MASH AR (RE— ) EREE (B8
~ ) AERMHNNERELS -

BR
HEFRWHNCEELETRAS TN NEENE 7 FHNRMAMGES - FSEMLMEL
ERERREEEY  EEEESHREDMEOTERGRES -

BERRINGEAEER TS -ROEH  BFUSLTARIAECSTERRETARERNGH - 8
S RIBIIEE 305-1 - 305-2F1305-3fEMBERE MMM —BHE  BEHMENEHE
REMBMNYE  SIFENECHEMLLR -

€5 € ST &DRI13] - [14]F0[19] -
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' (;‘IJ GRI 305 : #EAX 2016 - Traditional Chinese

SRIRE 305-5 B EZRIEHHCRE

HSAMBNSLITER :
HRRIEREETEEEONEEARINE (MUAN_SERESRAEN) -

b. HHFEEMARMES; BEER _HLH - PHi - MEEX - @EBRLEY - 2EMBEY - AW
{Ei - =|{CEmL L2 -

¢ ESENRS SERERBENENRKSNEH -

d. REREORE : BEAME (VW) - EHME (RET) - B/ARESME (B8
= -

e. GERMMOIRE - 5ZEH - B - R/ATMHEIA -
RETR
29 RMFBEMAB30S-SAERMEI - MBARE :

291 HMREEETMNIISFRASNAME

292 FERARSAMESERRAE ;

293 LIMEBTBHAROHERVGAUENEOMEZREBUENEN - SR LTEHSROE
EFRAEE

294 §ﬂ.:.il&(.tﬁ§ﬂ.!§ F BRIRSE-RMONE ;
295 SMNESERABERNEE -

210 SFWMIEE305-SHIEEMET - BERAFRBNGHZESR  HEESFHMTRERTT RSB
BES R -

SMIEE305-589185|
BRARS\LVRERSPBEAMNT - AREERENNTHAR - IEEESNaERITE
B SR TR SRR -

HETHAEHOE
o MIEBENMEL
BENENEN
WA iR
ThweE ;
B -

ARB/BERTHARATHARNET S  ESENIEZERNAS -

AEBEAESRARAZWIMAE305-1 * 305-2F1305-3—EREK - ({RAMEYN - SLERVERE
MZZERNRZ 2K  SEEENEEERFRAE -

EMeEETMP[12] - [13] - [14] - [15] - [16)#0[19] -

f&=2.9.289485]
BEZGRBEFLLRNER - MOHZHRRBEELERER - SEHZNE—PHEAGASMAS 08P
RY[15]F[16] -

{#722.9.309185|

VIR B R A AR ERERMH B TTREEE - MBNTF - REVERBBTHEEZE/)
B - FAENGR  SEEEIRENNBERFK/IZEARNFNNLE - SMASETMPR
[14] -

80



"r E;| GRI 305 : #F5 2016 - Traditional Chinese

-

E+4

a5l

BERIRE 305-6 RAMBMIRYE (ODS ) RUHFK

LU B LU RS
a. LIAMCFC-1l(SHRPR) SRARUZSAEENNME (ODS ) WELER - BARAE
€l -

b. @WAMEHSK -

¢ FMRZERSRORE -

d. EmmER- SRS - #B B/SHNIA -
REER

211 REMBREI05S-6AMERMN - EWERE

2111 HHODSHMELE - BN EEMNODSHAERAERFRNERNODS - LEFERS
fEARECRE 2 RIBFEMODS - NN Z2BNH0DSHEESR |

ODSHEER

S£EMH00s

B FRE T R IR O DS

REFRARE{LRRE ZRNEFEN0DS

211.2 NI EW AT FLODS -

212 @RS 1R 5 305-6FTEHlIT - WMERE
2121 EHMAERRRENSZE - MRS AR RIS
2122 F#EN T AR HODSHE - A EAEREN I L\ ;
21221 FREMWHE ;
21222 B= ;
21223 FESWT ;
21224 FEnEN -

ARAB305-609155]
HMERSrRESHESHETRSMENEE -

BHER

ERODSESR - ENEBMNHON - AR EARSET ERNER -  HRENRE - ERTER
thEEWEMRODS - MRFELFRXEENHEES  FESERMRE - ODSELFEIRSEREM
I (R L AL P2 B ODS B B W R b iy i -

FHEBREEHEE (HHEHTE) WFA - B - CREFAESMENEE - BN - LEREEE
SEE - B AR DAE00S -

#0E E @D - (2] - (BIHIS -
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BWEIRE 305-7 &Y (NOx) - ALY
(SOx) - REECRENRIEHN

BWERWEWLITRR :
a. HENERFEMUAFIRERARMZLTESMENRMAR :

i. SSEW (NO,)

il.  EHIEW (SO, )

iii. FHAEAMSRY (POP)

iv. #EREAMRESY (VOC)

v. ASZERSRMY (HAP)

vi. RF®RmM (PM)

vii. REEMRZERPBEIT ZRMARNRERE

b. FRAZHRRBARE -

c (ERAME - 5ES - B - B/AHAIA -

RETER

213 SRESBRAE30S-7TMERMRE - HSAMEENLT-HAURITREERRHKE

2131 HERMHER (0 : SE5HH) ;

2132 RBRSNRBAEHE ;

2.13.3 RIR2MAYHER R AT N

2134 &8 - EBERRZMRBFMNRHAEN - EARRBLEHVERERR -

214 RGVWIBE305-7FEHME - SBEEE :

2141 HEERBABNKENSZR - RESZWSRESZRNSE
2142 REREUTAANS Z\WBBRREE - BAEMREABEENTERY :
2.14.2.1 BRI ;
21422 @X ;
21423 BREEE
2.14.2.4 FEH4RE -

EREETRPA3) - 4] - [5] - [6)FN[10] -
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@ GRI 305 : HEfZ 2016 - Traditional Chinese
RO SRR

FRARTRRUTRAUPEEANER - BEEAGRIMEAETRER - TEBELEAEZER -

FERERPESNERUACSERENGRIZEFEFPHERNANE - CATRZBAENERER - EXFRTNT
BIRMIGRIZRFRBPRBERZ AR - BRERNERNER -

“S{EEE R ( carbon dioxide ( CO2 ) equivalent)

"SR ESERRESHELES (GWP) - ARIERAEEAIMNEZSEIE (GHG ) HHrERS
BEM-
B : FREEEMN_StHREBNAZBEBOMESR D HHEAOR(EES (GWP) -

A# ( human rights )
PRAAREWRM TR  RPEVQEHSE (UN ) BRARLAPREEFMELRS TH
& (ILO ) TEBAXRAIFEEFSESPREAMBEENNRR -

FHRFR :  United Nations (UN), Guiding Principles on Business and Human Rights:
Implementing the United Nations “Protect, Respect and Remedy” Framework,
2011; modified

Bt BERABNESEN - €BGRI 2 : —&KEHE 202192-23-b-i#91E5] -

2IRE(EES (GWP) ( global warming potential - GWP )
GWPERMMER EHNRBA - —BESEUNEESLE (GHG ) BER—EENMN _SLiEESRER
e -

B GWP#F F _ St EiErEZERRIIMENE R _S(LRESEN -

HEME (BB= ) BERIEHEM ( other indirect ( Scope 3 ) GHG emissions )
BAREEII - FTEZERRE (B8 ) AERRENNBEAESEE (GHG) #Il - 82 L
BER T ZHERKL -

EXF (baseyear)
EERAREHRIGEMNERESE (WRE) -

E{R (baseline)

FIREEB AR kR -
B : EEERBEBIMAMBAR D  BRRGGHIEEEATUHEEET - RPN EENE
HE -

KIWBR / KM ( sustainable development / sustainability )
AEREEATRR  BIRARRENFZEATRZRE -

ERIR : World Commission on Environment and Development, Our Common Future,
1987

B TR R TSR . ZREEGRIZER PUREER -

BEFM (GHG) (greenhouse gas (GHG) )
RUTETIMREEF MIE AR ELBERSIE -

BEHM (GHG ) &5 ( greenhouse gas ( GHG ) trade )
PRE - HEEEBEE (GHG ) SYEM RS -

BERM (GHG) BEBUEE ( reduction of greenhouse gas ( GHG ) emissions )
HABREGOFR - MOBRERE ( GHG) BRERIE (GHG ) HIE BE siEmMASPRESR
RBRNREE -

B EXFE ( primary effects ) B —ERERIFE ( secondary effects ) Tl &R =R
P —EEENERZERFMCEES B(EH E MM BEF R UMEMBH ( T
BEED - EEEMOEERRINE ) -

RERIEHEMIEEE ( scope of GHG emissions )
BEREZFEE (GHG ) HIMMNEEBR 2988 -

83



84



it 8 EFRRIA S 222 = o

HEik—Z2 =2 =
£ EARA 8 RAEAE M F R
1 ff248 M HRPATH R

HAE PATHI

| 4REFeRTEREHNAGERANEREREZERRSLE -

2. HAMPRZAZERARAR G AVELEZER - RERMFCEH ~ T8~
&H#) -

3. KRS AEFHRBATH UMY -

4. KARBERRZHE  PERFEARLTEONEBRAREEZHE

5. ZEAFHEMFEBHAZEBRRZIIMN > BAAMAERZERE - 28 K
BB FREZUKLE -

6. ¥ARBEEAZANRBRZEAFE RAZHENES RANFHERREFET
HERAREA AR IERABAR -

7. EER AN EBELRE TR - BRAJAEH A -

8. RAHBEAMBAMBAZ  BRAAMEEZES B EAMBAES - A
BREEREEEEN ) SEAGBRMBRB L EREBRECS) R E MM BAR - &
3RA AT AR 2 AR AR RR A B F KA A AR BB (RECS) B F -

9. BERBBSRAEZEHHARTEAR  RBRARAHHEFEAMN 11K 12)-

1 ZE—FENARERBEERAEEHY
--1BEABEEFATR
HABEABRERHFEIHRE(2HC0e) FER(DE0/FHEARFTHFEHD -

1 ARIOREGES— B EE R AN AR SUEH ZHHUR)  SRRM B B(EE = PRAREA
T ARAAMERMBZRTARSPORECMBNAE(RE=  PE23FH AL Fh
BB 0 TR BN E] AT B RAE R ZHERIR) ©

M2 A#HNMFRAERMBHATEMNRERE  BARKENE 1045 2 AR AL ERME > Lwia
HAEERFARAERE -
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A REPORTER AT LARGE

THE GREAT CASH-FOR-CARBON
HUSTLE

Offsetting has been hailed as a fix for runaway emissions and climate
change—but the market’s largest firm sold millions of credits for carbon
reductions that weren’t real.

By Heidi Blake
October 16, 2023

hutps:/iwww.newyorker.com/magazine/2023/10/23/the-great-cash-for-carbon-hustle 1/40
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come to see all that as “smoke and mirrors.” He had left JPMorgan, studied climate science at Columbia, and
eventually reached out to his old roommate Patrick Biirgi. “What I really want to do is try to direct large
amounts of capital towards climate projects,” Muench said.

Hired as the head of corporate investments, he rejoined his college friends at the Technopark, a hulking
research complex in Zurich that had housed South Pole’s first office. The company now occupied a much
grander space there, but the founders still swam together in the river. “Everything felt really good,” Muench

told me.

Gradually, though, he realized that South Pole was far less deeply involved than he had believed in the
projects it presented as its own. “They have created this image of being a project developer that protects the
climate,” he said. “They are nothing of that sort. They are a broker.” Heuberger was hard to recognize as the
radical environmentalist he had admired in college. “I started to see that he’s lost,” Muench told me. “If you're
in a business that’s so lucrative, so good, and you've gained your power, your status, and your money from that,
you do all you can to protect it.”

‘When Muench went to Zimbabwe to salvage the Kariba project, he returned even more troubled. Asked to
perform due diligence on the investment South Pole planned to make in Wentzel's company, he pulled the
records of payments to Kariba and saw that all the money—some forty million dollars—had been wired to a
single account in Guernsey. He told Wentzel that he needed evidence of where the funds from that account
had gone. But, after six months of e-mails and phone calls and another meeting in Zimbabwe, Wentzel
remained evasive. South Pole had hardly any idea what had happened to tens of millions of dollars its clients

had spent supposedly offsetting their carbon emissions.

The published project literature outlined what should have happened to that money: Wentzel's company was
to keep thirty per cent, and the rest was to be used to pay district councils, fund project activities, and top up a
rainy-day fund. Some of it had clearly been spent on the Kariba site. Along with the farming activities, there
were new school huts and clinics, anti-poaching patrols, and fire-suppression measures. But, Muench said,
when Wentzel finally sent a spreadsheet of his spending, in the summer of 2022, it accounted for only around
six million euros. Even that, he told me, had “no backing, nothing behind it.”

On July 9th, Muench sent an e-mail to Heuberger and other executives, with the subject line “Red Flag.” He
reported that, after a long investigation, he could only conclude that most of the funds for the Kariba project
had gone astray. In private, he says, he urged Heuberger to admit the problems: “We need to come public
before it is in the press.” Heuberger was disinclined to listen to Muench. “He’s very driven—the mind-set is
totally on impact,” Heuberger told me. “For him, there’s only good and bad.” South Pole removed Muench
from the inquiry into Wentzel's finances, after which “the relationship and flow of information proved to be
more productive again,” the company said. To Heuberger's mind, the Kariba project was as good as it needed
to be: “Is it perfect? Is the guy a hundred per cent? Every dollar always a hundred per cent?” He shrugged.
“You have to navigate your way around.”

n September, Wentzel flew to London on business, and I met him for breakfast at a bistro on Sloane
Square. He wore designer chinos, Chelsea boots, and a crisp white shirt, but when he greeted me I noticed
that he was missing a front tooth.

I had spent hours in two previous encounters questioning Wentzel over the project’s finances. At first, he had
reeled off contradictory figures, getting out a calculator and punching the keys before giving up and pushing

hutps://www.newyorker.com/magazine/2023/10/23/the-great-cash-for-carbon-hustle 15/26
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Carbon offset firm South Pole cuts ties with Zimbabwe forest project

By Susanna Twidale
October 28, 2023 12:05 AM CMT+8 - Updated October 28, 2023
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The Reuters Daily Briefing newsletter provides all the news you need to start your day. Sign up here.

The REDD+ (Reducing from [ and Forest Degs ) project is one of the world's Largest forest conversation schemes.

“All activities related to carbon certification and carbon credits from the Kariba REDD+ project will now be the responsibility of CGL, and South Pole's
role as the carbon asset developer has ended,” South Pole sald in a statement.

"Despite y with the Verra and Climate, C: &Bi at all stages of the project, we
are disappointed with aspects of how the project was managed on the ground by the project owner," a South Pole spokesperson said.

Steve Wentzel, director of CGI, any sugg of mi 9

He said Of the 36 million credits issued, only 21 million had been sold meaning the remaining 15 million could be retracted if over-issuance had
occurred.

“The Kariba REDD project will p d without ion, In with Z s laws, Verra's slati and with

to our stak " he said in a email to Reuters.

Verra last week sald it had paused Issuance of credits to the project while it carried out an investigation.

Carbon offsets are credits for emissions-reducing activity that can be generated through projects such as tree planting or preventing deforestation,
which can then be used by companies to help meet climate targets, and offset emissions they are unable to cut from their operations.

Reporting by Susanna Twidale; Editing by Emetia Sithole-Matarise and Jonathan Oatis
Our Standards: The Thomson Reuters Trust Principles. O

Suggested Topics:
Climate & Energy Markets ) | Climate Change | | Climate Solutions

Purchase Licensing Rights
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The age of extinction

© This article is more than 2 years old
Revealed: more than 90% of rainforest carbon offsets by biggest certifier are
worthless, analysis shows

Investigation into Verra carbon standard finds most are ‘phantom
credits’ and may worsen global heating
Nowhere else to go': Ao Maya. Peru. at centre of conservation row
Greenwashing or a nel zero necessily? SGemtists on carbon
offsetting
Carbaon offsets flawed but we are in a climate emergency

The age of mtinction & wpported By

%tcian

Patrick Greenfield

mfotacnbonodxuwpmvedbymemuxlammmmwbﬁm Shell, Gucel and other big corporations are
largely worthless and could make global heating worse, g 1o & new i

The research into Verra, the world’s leading carbon standard for the rapidly growing $2bn (£1.6bn) voluntary offsets market, has
found that, based on analysis of a significant p age of the projects, more than 50% of their rainforest offset credits - among
the most By used by pandes - are likely to be “phantom credits® and do not represent genuine carbon reductions,
The analysis raises questions over the credits bought by a number of Internationally renowned compandes - some of them have
labelled their products “carbon neutral®, or have told their consumers they can fly, buy new clothes or eat certain foods without
making the climate crisis worse.

But doubts have been raised repeatedly over whether they are really effective.
The nine-month investigation has been undertaken by the Guardian, the German weekly Die Zeit and SourceMaterial, a non
profit investigative journalism organisation. It is based on new analysis of scientific studies of Verra's rainforest schemes.

P e

It has also drawn on dozens of interviews and on-the-ground reporting with sc industry
communities. The indings - which have been strongly disputed by Verra - mhkdytomwtmwnﬂomformmpmm(hu
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Based on a new analysis at least 90% of Verra's rainforest carbon credits do not represent real emission reductions
Each crodit is equal 1o one meteic toane of CO2 egquivalent

94.9m 5.5m

Carbon Credits. real emason

aured redu o
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Verra, which is based in Washington DC, operates a number of leading environmental standards for climate action and
sustainable development, including its verified carbon standard (VCS) that has issued more than 1bn carbon credits. It approves
three-quarters of all voluntary offsets. Its rainforest protection programme makes up 40% of the credits it approves and was
launched before the Paris agreement with the aim of generating revenue for protecting ecosystems.

Verra argues that the conclusions reached by the studies are incorrect, and questions their methodology. And they point out that
their work since 2009 has allowed billions of dollars to be channelled to the vital work of preserving forests.

The analysis: “It’s disappointing and scary”

To assess the credits, a team of journalists analysed the findings of three scientific studies that used satellite images to check the
results of a number of forest offsetting projects, known as Redd+ schemes. Although a number of studies have looked at offsets,
these are the only three known to have attempted to apply rigorous scientific methods to measuring avoided deforestation.

The organisations that set up and run these projects produce their own forecasts of how much deforestation they will stop, using
Verra's rules. The predictions are assessed by a Verra-approved third party, and if accepted are then used to generate the credits
that companies can buy and use to offset their own carbon emissions.

For example, if an organisation estimates its project will stop 100 hectares (247 acres) of deforestation, it can use a Verra-
approved formula to convert that into 40,000 COe (carbon dioxide equivalent) of saved carbon emissions in a dense tropical
forest if no deforestation takes place, although the formula varies according to habitat and other factors. Those saved emissions
can then be bought by a company and applied to its own carbon reduction targets,

Two different groups of scientists - one internationally based, the other from Cambridge in the UK - looked at a total of about
two-thirds of 87 Verra-approved active projects. A number were left out by the researchers when they felt there was not enough
information available to fairly assess them.

hups/ the guands 2023 gard | Wrevealed forest carbon -offscts buggest -provs rehl »
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An example of a Verra project, alongside the reference area used for projecting deforestation rates

In this particular example - the Madre de Dios Amazon proect - the reference area incorpotates a road, which will potentially lead to a high rate of
deforestation

Almost no deforestation occurred Areas of deforestanon
within the protected ares or the Detween 2009 and 2021
forest surrounding it
Brazil
" o Widesgread deforestation ca
be seen in the reference area
Peru which Contaies a suor rosd
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Iberia
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Guardian graphic, Source: MWummwdnutummcumwwumwm R Mocre, M Mancher, SA Turubanowva, A Tyakaving, D Thau, SV Stebeman,
$J Goetz, TR Loveland, A Kommarsddy, A Egerov, L Chis, CO astice, and JRG Towrshend. 2015, Refemnced aes sourcad from project documents

The two studies from the international group of researchers found just eight out of 29 Verra-approved projects where further
analysis was possible showed evidence of meaningful deforestation reductions.

The journalists were able to do further analysis on those projects, comparing the estimates made by the offsetting projects with
the results obtained by the scientists. The analysis indicated about 94% of the credits the projects produced should not have
been approved.

Credits from 21 projects had no climate benefit, seven had between 98% and 52% fewer than claimed using Verra's system, and
one had 80% more impact, the investigation found.

Separately, the study by the University of Cambridge team of 40 Verra projects found that while a number had stopped some
deforestation, the areas were extremely small. Just four projects were responsible for three-quarters of the total forest that was
protected.

The journalists again analysed these results more closely and found that, in 32 projects where it was possible to compare Verra's
claims with the study finding, baseline scenarios of forest loss appeared to be overstated by about 400%. Three projects in
Madagascar have achieved excellent results and have a significant impact on the figures. If those projects are not included, the
average inflation is about 950%.

The studies used different methods and time periods, looked at different ranges of projects, and the chers said no
modelling approach is ever perfect, acknowledging limitations in each study. However, the data showed broad agreement on the
lack of effectiveness of the projects compared with the Verra-approved predictions.

Two of the studies have passed the peer review process and another has been released as a preprint.

However, Verra strongly disputed the studies’ conclusions about its rainforest projects and said the methods the scientists used
cannot capture the true impact on the ground, which explains the difference between the credits it approves and the emission
reductions estimated by scientists,

The carbon standard said its projects faced unique local threats that a standardised approach cannot measure, and it works with
leading experts to continuously update its methodologies and make sure they reflect scientific consensus. It has shortened the
time period in which projects must update the threats they face to better capture unforeseen drivers, such as the election of Jair
Bolsonaro in Brazil. Verra said it already used some of the methods deployed by the researchers in its own standards, but does
not believe they are appropriate for this project type.

Robin Rix, Chief Legal, Policy, and Markets Officer, Verra, told the Guardian: “It is absolutely incorrect to say that 90% of Verra-
certified REDD+ credits are worthless. The article bases this false claim on extrapolations of three reports by two different groups,
who assessed a small number of projects using their own methodologies. We will publish our own complete assessment shortly.

hitps//www theguantian com/envirorment/2023/jan/ | Bire vealed-forest-carbon-offsets-higgest-provider-worthless-verra-aoe 36
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“The main criticisms of Verra's REDD+ methodologies cited in the article have already been addressed by a review that has been
underway since 2021. The multiple methodologies currently used for avoiding unplanned deforestation projects are being
consolidated, and a jurisdictional allocation approach is being adopted. Meanwhile, project baselines are now re-assessed every
six years rather than ten.

“Verra has certified over 1,500 carbon projects, which have been assessed tens of thousands of times by third party auditors.
They have delivered billions of dollars for rural areas in the global south, in support of action on climate change and biodiversity
loss. This level of finance was delivered due to strong standards and methodologies, which we will continue to strengthen, in
cooperation with governments, scientists, and local communities all over the world.”

Verra was specifically concerned with the use of “synthetic controls”, where the international group picked comparable areas and
used them as a basis for deforestation measurements. Verra felt this was problematic because the controls might not reflect pre-
project conditions, and also would compare the project with a hypothetical scenario rather than a “real area, as Verra does”. But
the study authors argue that this mischaracterises their work: the comparison areas used in both cases are real areas, with
deforestation levels based on rates that are local to the projects, The Cambridge group does not use synthetic controls.

“I have worked as an auditor on these projects in the Brazilian Amazon and when I started this analysis, I wanted to know if we
could trust their predictions about deforestation. The evidence from the analysis - not just the synthetic controls - suggests we
cannot. | want this system to work to protect rainforests. For that to happen, we need to acknowledge the scale of problems with
the current system,” said Thales West, a lead author on the studies by the international group.

Erin Sills, a co-author in the international group and a professor at North Carolina State University, said the findings were
“disappointing and scary”. She was one of several researchers who said urgent changes were needed to finance rainforest
conservation,

“I'd like to find that conserving forests, which conserves biodiversity, and conserves local ecosystem services, also has a real
effective impact on reducing climate change, If it doesn't, it's scary, because it's a little bit less hope for reducing climate change.”

David Coomes, a professor of forest ecology at the University of Cambridge who was a senior author on a study looking at
avoided deforestation in the first five years of 40 Verra schemes, was part of the Cambridge group of researchers. He reviewed the
Guardian’s findings and said there was a big gap between the amount of deforestation his team estimated the projects were
avoiding and what the carbon standard was approving.

“It’s safe to say there are strong discrepancies between what we're calculating and what exists in their databases, and thatisa
matter for concern and further investigation. I think in the longer term, what we want is a consensus set of methods which are
applied across all sites,” he said.

Julia Jones, a co-author and professor at Bangor University, said the world was at a crossroads when it came to protecting tropical
forests and must urgently correct the system for measuring emission reductions if carbon markets are to be scaled up.

“It’s really not rocket science,” she said. “We are at an absolutely critical place for the future of tropical forests. If we don’t learn
from the failures of the last decade or so, then there’s a very large risk that investors, private individuals and others will move
away from any kind of willingness to pay to avoid tropical deforestation and that would be a disaster.

“As someone who sits outside of the kind of cut and thrust of the wild west that is the carbon markets, I need to believe it can be
made to work because money is needed to fund the emissions reductions from forest conservation.”

Yadvinder Singh Malhi, a professor of ecosystem science at the University of Oxford and a Jackson senior research fellow at Oriel
College, Oxford, who was not involved in the study, said two of his PhD students had gone through the analysis without spotting
any errors,

“This work highlights the main challenge with realising climate change mitigation benefits from Redd+. The challenge isn’t
around measuring carbon stocks; it's about reliably forecasting the future, what would have happened in the absence of the
Redd+ activity. And peering into the future is a dark and messy art in a world of complex societies, politics and economics. The
report shows that these future forecasts have been overly pessimistic in terms of baseline deforestation rates, and hence have
vastly overstated their Redd+ climate benefits. Many of these projects may have brought lots of benefits in terms of biodiversity
conservation capacity and local communities, but the impacts on climate change on which they are premised are regrettably
much weaker than hoped. I wish it were otherwise, but this report is pretty compelling”

hitps://www he guards i 202¥jan/ 1¥irevealed-forest-carbon-offsets-biggest-provid hless-verra 46
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How companies use carbon offsetting to hit emisslons goals
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Shell told the Guardian that using credits was “in line with our philosophy of avoid, reduce and only then mitigate emissions”,
Gucci, Pearl Jam, BHP and Salesforce did not comment, while Lavarza said it bought credits that were certified by Verra, “a
waorld’s leading certification organisation™, as part of the coffee products company’s "serious, concrete and diligent commitment
to reduce” its carbon footprint. [t plans to look more closely inte the project.

The fast food chain Leon no longer buys carbon offsets from one of the projects in the studies, as part of its mission to maximise
its positive impact, EasyJet has moved away from carbon offsetting to focus its net zero work on projects such as “funding for the
development of new zero-carbon emission aircraft technology™.

Barbara Haya, the director of the Berkeley Carbon Trading Project, has been researching carbon credits for 20 years, hoping to
find a way to make the system function. She said: "The implications of this analysis are huge. Companies are using credits to
make claims of reducing emissions when most of these credits don't represent emissions reductions at all.

“Rainforest protection credits are the mest commaon type on the market at the moment. And it's exploding, so these findings
really matter, But these problems are not just limited to this credit type. These problems exist with nearly every kind of credit.

“One strategy to improve the market is to show what the problems are and really force the registries to tighten up their rules so
that the market could be trusted. But I'm starting to give up on that. | started studying carbon offsets 20 years ago studying
problems with protecols and programs. Here 1 am, 20 years later having the same conversation. We need an alternative process.
The offset market is broken.”

This article was amended on 20 January 2023 to add a statement from Verra that was received after publication. It was further
amended on 27 and 30 January 2023 to clarify in the headline and body text that Verra is a certifier of carbon credits, rather thana
“provider” of such credits as an earlier version indicated.

Bt L e 1023 un | Rirevealed-foresi-carbon-affurt - bigpest-provider- worthless verra-ane 6

117



2025/916 3 W4:51 Revealed: more thun 90% of minforest carbon offsets by biggest centifier are worthless, analysis shows | Carbon offsetting | The Guardian
Find more age of extinction coverage here, and follow biodiversity reporters Phoebe Weston and Patrick Greenfield on Twitter for all

the latest news and features
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