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Abstract

In recent years, as the increase in carbon emissions has led to many
global environmental problems, global climate issues have attracted more
and more attention. Nowadays, energy conservation and emission
reduction have become a world consensus, and at the same time have
triggered new thinking in the fields of politics, economy, science and
technology, law and other fields in modern society, which has become a
new direction for the development of Western auditing science. China has
an unshirkable responsibility for carbon dioxide emissions and the
governance of global warming. In order to successfully achieve the "dual
carbon" goal, solve the current problems of high energy consumption and
high emissions, how to reduce greenhouse gas emissions faster and more
efficiently is the area we should focus on at present, and the development
of low-carbon economy is imperative. This means that enterprises in
China's high-energy-consuming industries should shift their focus to clean
energy and green production to accelerate the pace of carbon emission
reduction in China. The audit industry has also begun to change from
traditional models to new models, and new audit development models such
as carbon emission audit and energy audit have also received more and

more attention. As a special supervision model, audit should play an
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important role in carbon emission governance through its indispensable
monitoring, evaluation and advisory functions. The implementation of
carbon emission audits in energy-intensive enterprises can help enterprises
discover potential problems in the process of energy utilization and
production emissions, so as to tap the potential of emission reduction,
improve energy efficiency, and further fulfill their responsibilities and
obligations for carbon emission reduction.

Based on this background, this paper combines the current situation
of carbon emissions in China, refers to domestic and foreign research on
carbon audit, environmental audit, carbon emission audit, etc., uses
literature research, investigation and analysis, case analysis and other
methods, based on low-carbon economic theory, environmental economics
theory, sustainable development theory and information asymmetry theory,
and conducts carbon emission audit research on the carbon emission status
of enterprises and product carbon footprint. Taking Henan Zhongfu High
Precision Aluminum Co., Ltd. as an example, through the analysis of its
carbon emission status, the framework for Zhongfu High Precision
Aluminum to implement carbon emission audit was designed, and its
carbon emission status and the authenticity and reliability of its disclosed
carbon data were evaluated. In addition, according to the above
implementation process, carbon emission audits of high-energy-

consuming enterprises are carried out, and countermeasures and
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suggestions are put forward from five different perspectives, including
evaluation standards and implementation plans. Finally, according to the
case study results, the case enlightenment and work prospect are obtained,
so that more energy-consuming enterprises can refer to energy
conservation and emission reduction, and also contribute to China's further

achievement of the "dual carbon" goal.

Keywords: Carbon emissions; Carbon audits; Internal audits; Nonferrous

industries
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1.1.1fiR"ER

NER G — R A R R, #RE AT FAR IR LK . B+ &5 R
FHARMKE, IR 18 e Tk LR, AT HR IR T K 8
AW, S TN AR TE AR L R 0 5 AR BRI A T A AT G
filln: AERAAEARRE  KEIIRTG S RIS EM RIS SE — R YIRS A
5y 1975 4 8 J 8 H, SEEMFFEEAM K w B IXAE (B4) Hith
T ORIRARE T BN, B, RS EEUR B BRI DA 2 B TR A R
RERAE” AR LI

N T G H T E A A, S R T 1992 4F 5 Hild 1 (B
SARARAHELE A Z9) (fAIFR UNFCCO)o ZA L B EHL R ), HFEE MK K
AR AR E R ORI — NG N, FR AR X TR N AN AN RN H
WEN TP, R, M 1995 SELASK, (UNFCCC) &SGR L) JT B AE R 45 207 K4
RSB AR A T T BT HUAS ) 8 BEAT PR

N TR ARIREE T, BCA ES 1997 4F 12 AEHAR AT 74
W, MR ERtHEE I T OREBGE Y (BN (BE EAFERHESE AL
IR BGE ). FEN CUNFCCC) HIRbFRZRaR, (RUERUUE ) BAEMRRE RS H
(R = AR B, 97 1k HE BN SIS IR 2 A=A AR A T 32 210495 35 10 J=) T

2015 4 12 H, BRI (EEPE) (The Paris Agreement) K. iX
A S AR AR 200 AN SFTHE X R BRI E , X 2020 4S5 A BR R
AR AT B T G2k

ALVEH, FRSCE AR R IR IR S EUTRE AR 1 R A
i 2 AR T EAHE AR (0. HbE (CHO. EALIEZ (N.0). R&E (0 7
BAGTR (SFo). Ebiyy (HFCo) 45, X—RFIS “Br” HESY, XHarR=E
AR R PR 5 ) B N L4
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HWHEE (BEE) MPRETE, A Dadriad s I E %,
AT AR (IR HE S AT AN T HEE A DA . I B S R 2T 2020 4 9
AE L EEGHE e, RER IR B SRR, 14 2023 SEZ TSI
AT HE IR, 5% JE 2060 £F A SEELE E A AR« F R, RIS
BlH A Hbr. RS 12 3, AR RO B T “2030 4, HESE
B [ N AR P B B HE A R L 2005 4F 20 FEAIK 65%, — IRAEIRIHFEH IR
A REVR L EE 4R T 28 25%” ¥ B BRI .

1983 fEAENR, 2 IREEAERT AT, SIS RG OyERE LA
SRR — TREE AR [ 5. 1992 R0, B A28 SO it N Al fp i e b Bl
MIRIFEORAT B AT HF B 5 58 A0 B SO0 AR 2SSO AR R i SR 1 Bt
B “t—h” BRI ER T T REEGEE T BOR, RIEA T S ARSCEGR, AR
P FARBR R FERI S . N A B DY, FRE AWz iR =S
PRBOHES. “ A WA, IRETESIIRAS By 1T, iR SL AR A I A SRR
it S A% S B AT 1, 1) 2017 4, FEE s AR i) 4= [ BHF L 5 113,
22021 £ 7 H, BTG5 T NIE R s, XEEER T I ERK
R SARAR A R R o D8 T T RGBS AR KB “ARBR 2 57~ ok, 7 sl

“RRIEVE. BRI X om s, RETHEIRR AR KRR

B LA Oy — R B B AN B i B B B, — T Bt 2 i AR ] Bk (Y
EINEZ, NGRS B I . PSP RTS T RE, AERRHEGA BT TH K
HEZEM . BARSEE T, 2 H R H O 2 SR B AT A S SR
AN PEREAT $UE,  JER R M H T RAL B L AR AL L FE (Green &%,
2013)0 BRAFBH T, AR E TERA, FERIE T N BT T AEBUG # O
= RGN TIT R, HELH TS, EEEDTEBUFTS T, Rl T
e TR

FERE, i = AHBOR 2 LR, ol el Tk, 2l @5
AN -3t o 8] 3 A B AN AE 22 57 A R SO, B % R B b
i P9 S A AR A 1 IR e A T R R BR 7 s A B SR EER
LG, B0y T A 7 i R AR AR ) BEAE A R BATT 7 ZEOIE RV E e ML BTG
FABHSCEL S EHRCRER 1/3, EEREMWED: & A filEd i
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A RRRIRGE 53— B0 R AL SO AR BRI il = AR

e A B Tl A S ANELAR A2 SR BATT & 1A 53245, 1M
Gl PERA=RIERE:E 3 i | APt 7 b Rthe ol =0 BN | A ek A B2 bl B ES A N P
Focsk. e 2, ARREOERE T, Ko D, £ T4
LA O BRI RN A X TAREREE SRS 78 77, 2E 103 B0 FEfE
ET e RHE = AT BLA, BRI IR H 2, (R ER S TR
AN, AR X 2R TV R MR RE AR MY BTG O3 Ttk Al AR B e Y 14
HETTI

AT LR R R I R 5F 5 5 v N IRAE TS /KT B2t Tolk, i ATl ik
) AR, LT 24 S S HGR = A4k, AT kLT
BRSO THX T AT T REJRHE 22 0% H L . Sl 0 Al IR AR HE R A 3T
Sk ARAEHATZAE, JTREANBRARBCH T, w) AR oyt MBS Al 47 i X
55, WA AN ARER T . DuHERE E KA S SO B F H SEBLR AT H bnde
S iuN

1.1. 2 i HBY

T FE AR R A B HE R T ), BN = s H

(1) Fa % i R RE A I BiHE Ao T AE 42

H A, BRHEBCR THELERS Y B, FRIE %2 5% T B HEBCa TR 78K 2 4R v
T HE VR T ANBUR B T4, 96T A R BRHE R THIF e b o IRZR Al ik
BT RE, A BCHE R T AT AT R I R, R B R T
FERE AR o A i o 22 1 Bl 5O b MV AN Re s HE 5 ATk, A AT kb
HescE R TR E Bk i . BirboRT H AR 0 SEILRCE B2 . PRI, AR SO
A AT N ——T R T P R R A BR A WA i 78 G249, e H 7 i PR R A2 2
BEATIZAE, UM BRSO (O B E . AT, b R B B T AE e,
CAAIAL 332 & Al B HE R T BB 7T, BhAh, I R R R A A SR ) o
B, 3B TT DA HAR = AR R AL BRI R TR S, 3 58 m FE AR AL B
JRCER THITHESE R 22

(2) IR FERE AR
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2R, ABRIEAR T AR R K 1 2 e T (1 g SRS, AR e
AEJRHE F AT M AR, G R AR R R K i S5 R R 5 I e B 2 T [ i Tl o e
B o JE I T R RE BRSO THE AT, AT DRI AR AE AR P I A o i AR
i A S v 2 vk EE IS O, E M e Al nI AT R RTSE N, E R % o (1
BRI BEAh, I R Al BR AR R T AT PLSR i ol AR AR A DR R, HESI k4%
ARFE B R T A RE IR RCR AR T, HE AN = AR RE Ak IR Ee AL

(3) BhJy “W0BR” BUSK, SEPLR]RFSEK R

P H TR E S, TREREHE ™I, “X " HARiE s
XHIRAE . 8 T ORI S A, A SealRRIA I . B TR AR, T AR At
ARV HE B T AN AT D o BRAERTSCE T ESRBATT AR SR A O HEN , @5 s
AT TR HETBCER RN 5 i M R DT JE AT 1 00 (1 B, A 06F b s HE J3 10 2
AT, T SE AV RR IR HFEUR, IR A B gE H bs e i, HESHE 2r 22 55 K e
Bl At . BT AR K S, T S I FEL T R A A JR I

1.1.3fARENX

(1) #HigE X

OF & o TH B AP ET 5 v 212

B TS BRECR B BRHEEICE TF . B S, A ZRCEE YN, B
ORI T — 032 (Green 25, 2013), I, WFBHERCH v HIHE 22 B 1A
St AR AT FT, T DASE SRR B LB AR B e . H AT, A O T RRHEK
BT ARRIF 90 F S A B, AT SR X RS B T 1 A O TR AT RE 9T, R0
TR TBCRR T AE SR BT 31 S % 400X — 52 REOB AR DT (1 R G . A SCE T &
19153 Bt kw2241 A = I BRHE R AT AL 2T, X0 AT A M B HE T8 o T AL
BRI ANRHER SR AT RGBT, LI AR IR 56 3 B HE s e v BR 0F 7 Tk
JuEE, N e FE R v R AR R S B A

@I HE T TR R

HT, TR BB TS5 ERAE T H M e . B BRAFBCE THRARE A
o AR IS . WA G — MR EREAR S . A Bl A SR 9T, R
AR SRIF TR ARt TAE. A St R ARt — s,
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(2) LEEX

S R HE TR T 7T LA A R4 AR e T

AN R R RZ ST, AR A R VR0 A i B HE TSR AT A% O
A5 AL R R HE SRS LAk Ak, TnsR A AR HERUK IR B 70 B, AR RE R 4
WBRIRHEECE IR 5%, il mFERe L ARBR T .

ORI, BRI 2 R R

AP B TR AR AV T R BRHES B v, AT MRS BR A G e, BRI T
AV REAT BT P B, b I A A R R L. A, ERAE R K R A
TR AN R BUAE SRR ORY, BOZAERIES T PR R R IETHE T, KI5 6e
BRI R, BURAR R BB BEIR, DI S AL SRR B, SIS A
IRFIE LA .

1. 2 BRI CERERIR

1.2.1 BRHECE i &

H AT, 2 ARG T BRHEECE T i A5 € AR, sh=Z 48— IR (ETE, 2020).
2 N AP SRR A SR BB T AR, i 32 B T T H AU IS R AR i
WKL SE 3 B A O BRHE IR T 44 HE Sy (2008) & T 22 MASFEIEZIN 100
FRI ], EA R R 45% K 2w A AL A Al 3 SR, EIX LAY 39%
HA L. Huggins 55 (2011) WEAUABL: WP, A6 —FriRs ks
WL ST SE, IAE SR I, S AU AN AR S LU R T 3 5 A R A B
o BRalisE (2011) R FEBARCE T AR 0 BURF R T AR e ® T BL
it EEE (2012) YOABRASEH i TAEANSADUREEE HLE B R 54251
TR, BURSRA 77 (0 B R S P A A T B, BRI, BRHEIICER T 75 22 DLER
IFE A EE &, NSt E S AREE . EPL (2014) FFEAA
] 5w T AR BRI T A G, (R R TR) S THAN A AR e TR D9 kh 78 Bt
AN, BB o AR R AR PR R R R . A
FEAN R N BT T 75 R A 23 o TR B 5 A SO PEAE BRI
WU W HE IR AR B FFIRCBE < TN BRSO B AT 7 TF G 0, 2016).
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T4, AN B R T AR NI R LA RS R LA
Nugent %5 (2009) I\, BRHAEBCER THRT LRI 3045 Go o vF v il AU DA 5 R
BRSO THBRE WS A5 S 08 P A SN o JE A, VEM ST A 3 45 a5l i
VLR R S R i S5 AR R R 5, FL 2 TH e 52 BB L 4, B0l
fEREST IREFSERNA IR, HAHSRH MR 7 B ™ wf, ko th Il g8 55 By
PRI BRHE I T AR 55 58 A B R B P AR, 2016) 0 [ P 235 38 I8 56 (2012)
WA 2 TS5 BT r] DAE — B R R B AR AV JBAT BRI BT, (HVE S 23 1
VDR V7Ee 3 Eio) 78 - N BSOS Ty = e 1T 0 i Wt | 4 i )5 G S
TR o

K IRBEAFRHBCH TF BRI IR : Zhou & (2012) KB, Ak unfi g
BT A S B SRR R F IR DG, 2 Al 1) B 2 R 2 A DG SR
HESC TR S B, 23 TR B Al 7 DR ) G 2 Aol i 45 3 SR 20 Ak H
(IR BR O TR A, S B AN UG E N 8 E 4K . Green 5§ (2013) X
2006 4% 2008 4F =T 2 FK A w IBRHE IR S5 0 FUR I : AV ReicHE s e 1
F ARG SN GAE G, AR SRS B, A A T A "R R
Ty H SR A ) TR R % e LA AR AT, A A T 2 il 9 55
Fit e

X IR SOk D S S R, R I SCRR BRHE RO T R R AT T
SEMBEFL, ERERTN S, KA R IRES, BRIk R 553,
ST HE TR T 25 A i S e A AR E 1, TR G T B HE O T AR AR A
IR ATN RSt

1. 2. 2 BRHERER T & 4k

FHE Ao T AR A% O [ R o E 7, H RTRIF AU B a0 SR o
BB T B AR KRB N T RS B BRHERGE S BRHERCAAI I B HE
RO AR, 2022) 0 — 85238 ) Y BRHARICH T B R Z2 med s B G
A, 2022). BlGn, JEEZESE (2013) $8H, BETHR S SRR PR
fE R TF. SfEER (2015) WA, ARHKE TH B T 20 5 Aol s ) il
50 R ARG . — B SO 5 SRR HE O B AR N BRHE R T R AR
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(2012)48 i, RBRZ G AL A3 M85 6 T (0 AN B i == U AR S HEU i 2
BRI, BRSO TH R 2 A2 i HE R AL e FZ A (2012) 08,
BHRTBCER T P 2 A4 B A B T R e B BRSO . TSR (2016) AN, BRAS
Gy # TR E T R RS HERAC 5 T AL o 30 S8 DO BRI T 0 R 2 7
O A BCHE OISO « AR RAMESE (2015) FEH, HEREET s B A& Al fEf 4t
PR BRI, F b R HEBGR =, R, BTN B R BR RSO T Z0RE (1
JBE b FRIBRHE TN A B IR v B

BRI, R RIS B EHRBGE S RO G
N PR AHAT TR, BRI S, BARIUA ST S SR HE R A3 A s &
HERZ BN R G T2 BB HESE, IER e B AR TH 2 R0 T B8 4
TEE BTN AT E B IR SO E 2, AR FER, R TR A
CARHE . DAL, IR e BRSO T 2 A B HE I TR ST I L A

1. 2. 3 BRHEME T /535

U] R T R HE O TR ORI, AT S BON R E A SRR HE
PRI S, L2 BEPRCE A BUESS. BRI,
DR R E T HENSE OB, 2022). RTBECEHE AL, A%E T
55 HoAt o Tk S5 AR S A SRt . P AT DORHIRBR 22 5 o 5 oAt Uk v 1A L
iy, QARMIESCGE TR, BRI VP AT BEIRHE R 1A (A, 20100, KT
R TP R, [H A Piecyk (20060 YONBRHRBCR v 1) E 2 R RAE S T
AN JUANTT T : B s vE F s, BoE s hsek, weithRIE, WE Ik
BRI R, R B, TH SRR HRBORE LSO BRI 405k < B 4h, Love11(2003)
KB Ca TS E5 % 7 AP B TR TS, PRI T LA, PP
PRI, R EEAE B R, AR SEPRme RANTE PR ER o T o [ N A8 R B
HEBCE TH R0 PR Oy 1 HER L SEt. IR =AM B (SRS, 2016). KT
BRARBCE THEOR TR, R HAE N, IRHECE TR T is IR 48 L% B8R Ty
B4, AR B O IBORTTE, BIInAEL 3 e 7 brids . s IUHE D%
SOREGURE TR GIRBREEE, 2012). A =& RER 75 BHARERHE &
TR, M ESEEE (2015) S a i E AT R O7 kvt T — B

7
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THEAE . A (20160 YONBRHRBCR TR S = d ik P e EEH . T i
B UHAEDN, A5 253 S SR IAT A DU o 3 B8 e T R A T W R B TR
flin: FZE (2012) $2H, 5w HE AT H I AEN], 15 S bRt 2 e cE o
RGN, A 3 R B HE A o T A 3R o G 3 DA g B ST B R BT
BEFUEN, Simnett (2009) i Hi B N BBk P BRHEBCEE THHEN] . 5K7k (2015)
N, BRIV AR HERZ L 15014064 F1 GHG Protocol NZH#, I LA A & 1A
YA E i

SR e TR 7 YA DG SRR 9 ) S AN R R AL, E T PR R G STHR A A
FEXBRARBCR T ONEEA A, (A2, BEANCAEAE SR, e AHOCH BRI
A e, WA RIREEAGE, [RIRHE T8 R G B S o . BeHE O v
A ZTHEAT Z 48 HAH ELORIRROAE 25 AN JRI 8 A B2 tH R AR D B HE o v J7vk, AT
REANT T B HE A TF o ik b S R

1.2. 4 BRHERBUCE I B 5

BRSO T F b B HE I T S B A R, SR T BRI T H
bR AT LAy N B4R F R AN F bR o BRI T (0 B H bn i b £ UL IS
BALH A A, AFRR S AR E B AR OBAHF, 2022). KEEE: K
BRI . ARBREBOR . R stimsh Rl 2. S, A RAEARI AL, Aok,
B30 7 BURF AN AR 2l FAL A1 BEDRHE DR VR SERCRYE s O& TARER™ i BB (B Ik
FEI BUBE i VA SR B LSk . BVETE AR R I s AR IR HE R S0 S DE R H) s
Vs AR AT NI E SRS AR SR, 20115 ZR0R2R4%, 20100, KT fikdk
JRCER THI 2K B AR TR, A8 BRSO T R A RO, B0 T B AR A1
S S BEHERCE T (0 B ARIEAT 20 M, AT DIORE L OB HECER THOM H A A7 57
H MR HECH T 2 KIS AT 70 fr s AR 9 HE e 20 H A

CREARR, 2022)0 WO H A5 32 200 52 m Abolk AR A2 7 8 KPSk i
(IR = S0 $R T A ARBR I HEIZ AT 1) SRR e db Ak T e smkR (AR T 4%,
2014; FAEAHE, 2022). BRAFBCE THEM H s EEARE: (2 ARATF L e
MR HE U AR HER (E 2 E, 20125 Moloney,2010) 5 JZEARBRAL, fLilt
NRATHRFEE R ORAHF, 2022); SEHLSRORIRATT KRS LSRR XU
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CETME, 2013); SEBZTE. Hhox. HERIWMAS iTReEE ke, (R UF
RIE (EZHES%, 2016; 5K FE, 2019).

BiCHE RS o T (0 T J 75 R Se B HE SO TH R NI R 5 o F BAR T G
Mr, 20220, ST E, IR SCEREBRHESCE T B AR 28 T B AR 5 4R H
b, (EER ZEH B = RGP R4 s, RIS TR HECH 1 B AR IR AR &
GURIIRN, HtH AT S E AN W — AN ERE . RGRIBRHERCH T HARHESE.

1.2.5 BRHEE TSR R HEH

BB TH A5 R JE T A TR B, e EE N AT R T
RKIL gk B FE. HEITr A ZRBHNH THk - BRHEFICH T
PRIBRHEBCE THE B OBAMF, 2022). S FBRHEBOE TR 2 18T m) & L,
[ A A R T S, B AT LUK BRHEICH T A RN B 2 ST RS
ol Al AAESL O B L THR S BB A Bldn: R A (2012) YOA, Tk
JRCER THR S B AT AR e TR v, R ] AR L T R, AR
HAtgie T— M, BRHEDICHE Tkl B e 0 RIEER 2 R g E K
BRHECH T N S WL TR S A B, R s TR . B S
(2015) &, BEE LRI ORI IR AZHTIN S, FE BUF X BB AZ S F
WA ER AW, AERR, S BRI Tk i R e SR . A A
S AT B BCE THR T A A S EESRBEAT AT, EWL (2014) 0N, fEHA
BRHEIC TR IR, B T B AL RN B 1 e S A, AT R
AP THERAT W ] . G2 (20150 B, BRHFBCH TR S RO 4 58
TARBEAT UL HL, I AR SRR HEUE BB AT HER PP, PP B RAE 15 2 I LSk
SEREMEANE 1. KT BHRBCE T R RIs . malmss (2014) ke im
NORBRAHFBCE THAE R . MRS (2015) YORXS TR € B H T, &
BT Ja B T DLORUE B TH B 5K

B HEIRCE T8 ROR RO T AR R B . O, 20220, HET, 4
DSBS THI S5 R AT IS AT L TIWE AT, 3R SCHR AN [ ) SOk K
TR TS A A AN R T T, (ARG SR, BT AR R s e R
AR GEE T
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1.2. 6 JCHAIR P

AL} ] PN AR TH A SCSCRR AR R, AT LR IS 52 3 AR B TH AR DG 40
AR T € S B AN B HE R THEAT TEAE, RO T H AT R
JEak, M OAERR ARGt o, B s vk k. miE NS, ik
JRCE THE DG, RSB AR &, B Bt 2 24X B — A #EAT IR
BIRIETE, X Aol T FR e HE R T (1 S A e Tk = ¥ e i 7

b5 A5 FE U LGV Al S50 B8R FH AR B G fr) ) H 2 AL, Bk
JRUER U RSO AR B A Je AN ol B K — 3B 03, T HECER TR AN T 52,
BRI T BRI TR SE AN AR o I AEOR, JREZ i AR 22 B A
Bk R REREAT ML AT 9 3R 2 ZE e HE IR, 2o H AT R HE A R A AN AT D
ERH AT S, X TBRASEH TR S AT Fie A A e, mHRZH %
FFERE, WA PPN ITES SRERE RS BT, A
WRET X AR REAT M Ao b AR B HE RO THHE SR K St g A b AT PR BT 7, bah, 3K
I i FE R A (AT NV AR GBSO 577 125 B AT AR G — IR A o AR S 2
EEXT H AT CAT AR AT W BRHESUE B A FL S BEAT S VAT T, DAV R P R
TR BT FCERAT Mh A BT TR SR BT AT SE AT, TREERT AR REAT ML AR
HERCE THAF AL R 1) A 22 A5 T4 R AR SE (A% 5K, LAY Dy fie 2 38 [ B o 11 ¢
JETTHR— 10 15 .

1.3 ARARMITE

1.3.1 fARAR

AL NNy, KREUARUR -

By @k AT EEMNIY T RN H a0 A L BRI HEAN AR
HEBCH TGRSR, BIE 1 A R HE R TR U R S, R
X AR SCHREEAT AR EE, A4 1 BRHEICE T 4k Bk Tk BAR. 4R
LAs Mo IR 1A SC AT T AT R B N, MR b AR S AT T R
HREATIEIE
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SER Sy AHOCHE S MBS R A . ARE G T RAERAT AT L e
HE . BRARBCE TR S, MR A GF RS . ARG s . AT RS R
AR RS BAK RIS HEAT ] SR

=0 R R RRHEBONAR S A o A F TR 7 RA R A AT
R ABREAR ML —— AT B 2 RO AR A A IR R R GIEAT 08T o 70 ) SR B 5%
T RS BB R BCICR 0 A« P RS BT R HR TR T () b EEAE AT A AT =T
AT 0T o

SFVUE Y R PR THHESRBETT o AT TR S & 58 =& 70 i E
F I HRBCIR DL, 2 EEHA R P e BRI T AR SR AT U . X
MBSHETBCER VR8T Wy STt 2845 R a2 H v DY NBY BOdEAT R 9T

SIER Yy A AT T SR S . AE R B d O AR, A
X T AR TR AR T A IR S, KRB B AT, AT
AP I FERRHECER THE Y 1 B R S

FNH Iy SRR R AT BRI SCHAT AN R4 @ AT LA
ST, AT A 2R R PR R T R B R R s o I8 B B v
PRI (R HE o THHE SR TH AN S B AR HEAT 0k 7, RO K “ ik 0
BrrRAT” B bR Tk JT

AR BT AR, W E L1 PR:

i
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1.3. 2 AR FGE

ARICRH T =Rk 57k, BARARLTE

S, SCERIIETTIE o A SR IR X008 B bs T 4 Mb T R HE U T AR SR v it
ReSEhtidfAs, ML AR, 1555, WVAE MR RS, AR [ A b TR
HEBCER Tl 55 19 R AR S I FE IR « B HE TR A% 5 S BB TR PR 25—
ARIUAHIRICHR o F 0 B HE O SR HE O T AR O EAR HEAT AR, S 55T P
BRHEICH TR SRR, RS SRR DT . MR T TR R AIE B
AKIFREEARREAL, IRRBHABCE TF AT, DLE S At AR HE R T B

B RIS A S SRR A B, A XAt A BRHE R TR AT
AR T B A B, DATH RS P s AR AT BR 2w a1, i Al R BE Ak i HE L
B LT AEAE R ) R, R HHAH AR X 5 o G091 40 A VA T8 SCRI 0 N A R AT 5
BT, AT RIS O A

W= WAL SRR E R o E AR S M K G
AR, LA E N AN RRHPICH TN R BURL, BER TG H AR AL
AT FE B HE RO THAOHESE S St A%, 70 AT e e T Al 9 A
ARV I FEBRHE TSR 145 25 LR R A o, 45 A B TH I R R 4

=

%o
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2 XS FIE L EAL
2.1 X2

2.1.1 BT AT

EFEREAT W RABTE AR I AR FE S KRR . RO A SRR IR 1l
H XS R R A (2010 EE RS RES RS ) 5 TREANKS
FERRAT, HLHh G & m A RN Tl X2 o R E B 7 B A &)
5E H B RE AV TE AT AP (1 BARYE Rl o ke R ATl A b i) AR P AN 22 /b 3R
[ R it 4, T OG220 ol = A0S 255 — RAIAR G R Bk, W&
FERE AT BEICHE . JBAT H R I BRICHE ST AT 2 AR AT I

A EATIEE =T 2R R, 78 EdE AR S BRI K
Ko AT KR E RAT 51 m N RATEAKCP AL Tk, t2F Tk
R A B HE SO, F7= A R A R B s HE i B, R LT
Koo BEAERR R AR SR R AT AR A AR AR RIORI A . HET
RE AT AP EAE P= I FEE e o PR SRR B A (. T A 4R o L
ARG VE 22 AT AT 0 1) 50, K] L A R A M B IR TSR 3 ] S BB 06 e oA
[ B LR AIE

2021 4£ 3 A, E R4 2 KA 1 (2050 4R A BREBAT LR = AR HER 42 )
e, A o R A BRI == SR HE B B N 11 2ml, J8 % 2.5 42
W AR B, AT HRR B L R 77, 27%, XA ARRERAT R PR E K
Pkl . B0t HATRIBUIR & B bR, S #Eae AT AL AR AT ML BB BOIR L2 AT B
TR R TT 0], I L2 ARt xof v AR e Ak B O TH AR R L
sz, DMESE— B E R Tl M seEl e R i A JE .

2.1. 2 B& BT

“Tr 23" (Carbon Footprint) HIMEE M “HAREIL” FfTA R,
F AL G okl 8 N R H s AV & T = A iR E Ak s . 58—
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CRERE A TG AR L, B TR AR H bR GAEHEN AR A S A P B R R =
SRR TEAT IR, 33X — T G I A4 R AR 0 3 0 2 L e e T P B 5K
H B UE B SR .

V2 EFEMALIRBNEA B GOz FbritE: H K GRS ED
JET . Ak CHEUES) JZE. R . B, SsMEE g, B8
& (IPCC [H il 2= SMIE AR ): DL (REAMEEAR: DI E SRS
#E) 1 (15014064 bt R 51 A E BRI Z N AHLIESNNZT: 777 )2
1 b, FEAG = A E bR (PAS2050: 77 k5 IR 4% Ae i FE I == AR IBUT
WREY . O A U E SRS bR#E) (GHG Protocol) LK (1S014067 7=
dn B R B AL 5 SRR 518 SEORMIE) . 77 i 5 — MR AL AR HE
PAS2050, [AJf 2 15014067 IEUH & i B &) i 7 S ik 2 ZE AT RITE

HRT, B2 7k ie T8 2 0 A FRVRAR 7730 (LCAD o A= i JE VY
WAL B AR AL, 58 4 A i SRR 20 A= i 3. e A AE L O
BRI, B20), RVspPelAr=, filiE. MsseE. H. RFSE LA
o E A A (MIRIERIRT, B2B), RIAREIEMEVEF=, filid. FkeE & =4
BB AR VP A R D RS IRFEELH] R E . SRR i
SRV SRUANS 5 A6 643 o {H A2, PAS2050 A BRI , X T Ak &
AN 78 P A 30 5 A D6 20 58 ) S T

2.1. 3 BRHE R I

BRSO TH 2 T 0T B T 2 BRSO 2 TR B AT I A SebE L SR A s v
BEATSE, PR R M H U RS AR A 1 RE O M, 2022). B
BB H T BRICE T BRHPICHE THEE . BRHPBCE THE 9B R A
93¢, R BCH TR TR R E DT O, B T E A T Ak
HECRE S BAEERAE .. RS W A%,

BRHETSCER THE PR o TH I — P, W USRS B R B AR, —
Ji, BRHPECE TR LU B SRR TS U, X dlk BT AR HE S
FTVRUT, 7 BEIER A SARBRACAFAE I SO s 53— T, b RiHE s e
T2 DR A B SRS JSE RIS B TE BT 2k, 23 SRR FHFRIR AT /1 L
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Fo, B HE AP HEAT R B 78 BRI AT 2T B R Insd ol i et 5 B2
PALREIR SRR, BEMIEHEE 5, AV SEIRBRZ 5T A JE

2.2 Hip B A

2. 2. 1 {EREZFIEiL

fiCBRZE5F (Low—carbon economy) f&fE KA SRR T = I3 N385
AERBRIE TR, B 2003 4 (FATREIHAIRK: GIRIRRETT) 2
H “ARBRZeDE 7 — 1] LU, T 5% [ PG H oy Sr A 25 22 0F . B IR bt
Hi LA RREE R D9t 3 AR, BRI AT b 55 2% AN 5 T AT BT AN AR 2,
B v BE R I AR Bl AR R B BE R A3 LU 8], ST BE IR x4 b i i HE TR RE R Y
A, RN AR BRAR 2 IR S AR A AR IR, Wi ik 31 B A TR = AR
FERI AR, PASEELZ5F 5 AL S ORI X o

fIRBR 22 5F BRAL & 38 F] 22 5% “7 A 5% B RN AR At o 2 BF R e 5 R =5 UM HE TR
Z B JE B AR o ARBRZE BT B 10 9 1 R R 22 B AN BE AR = UK B BT B3R B
IRAEBIAEANY, A Lok T A S it aiuhl, TEIsHasr2h iiy”
AN TR 7 R T2 R R A BREE T R J 5 1R = AR vy HE IS 2 8] AR A B i 7 A
2016),

AT B 22 B I A AR [ PR 22 B B AR A AE O IR E, T 51 90 207 AU A2
W0 T8 AL AR BT R VR pig A, ST AT U R T SR F B o AEARBRA DT
AT REE AR “BRHEBCER 17, e AT RO B T B Tk 9T A ) JE AT
ITHE, P IRE R B ARIIM SR, (et B e T

2.2.2 SMRZFFIEIL

2% (Bnvironmental Economist) Jf&—[ 118 &Gl MR Rl 2
R B 57595, 7 Irast R S IER Y I8P JE B — T 1548, AT N S
BN, TR, BRI RE H st el TS R BT ERE R, KIET
2o M P H AT AR AR GGRiEAK, 2018).

PR R 5 7 AR T 1978 AR (4 T Ak B R IR 21, R4,
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[ il 52 T IR B S R IR R 457 ) S R R, A TR EF A6 03
AU 1981 4F, “HIRATFHFARITIRS” AT GRIBEE T 1R,
bR T E IR AU X R AR

T, FERAIRE IR H ST, BUEX TGS RIS (R Y 2 [ 7 &
(A7 3N T RIS R K, PRI I 2 LA B AR HE L ORAE A . — 7T, A
Wi s R AU R RIS @ - T7 I, X 2T 5B R FIA
K, IO RBURH S IR B SR (kIR 2018).

S B IBCER U e AR 3k REVRAE FH 454, SEal VAR R TR, ad i xR YR A
IR, DLAPEREIR 1T R A ABIE, S8 N A =7 R RS, HEm s
WAL AU R R MBI AT et o DLIRSR 22 50 5 B0 B, e Bl e 17
TGS BHHE R VA R, R REVE S A A =, ) AR BRE AR F
ORI A B T P B, e A S I B B2 YR 22 5 T S R A8 R e

2.2. 3 AR A RIEIL

ARS8 EFEL (Sustainable Development Theory) M 1987 fEJFAfHEH,
A I AR TR R T A 23 B 21 J5 AR 75 3R i —Fh o e 7 X mTHRpal i e
AR WERE AR SRR JREPEIR I, A2 DUHIRE R E . i, AP, &
B ZYERIRIEHFF.

ARSI S RS P L FE B VR BHEL BE . ARSHSIEN ISR
R XSS PR R GRS AT RRAL R R ARG A 2 N BB BRURTE I
Hbr iR RIIE R PIHFEE R e JARJE N AW R SR 4, BB T AR
D 5 ARSI R R IR, BA RIRARE S o 3 s 8 s et N 26
o 2R R s I R BN R A B, RIS S T NSt LA IR 2 R R i 1
T A A 4

LR R HATTIK ZE IR BT, RS R IEA TN T,
MR, G5k G FRIABEML, ARBAE SRR Kk, 0
REVR . P s RO . IR A PHE S IE I R ), AR BIRA W RS R
MG, O R R T E SRR

FIHFEL R e SR AT AT AL X — B BT R ay 2k H A, & P Rttt oe
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FSCHRRAR R “RHER W WEEHRE 2 —. +/)URBSK, RE &6
BEHEN R ER B MERTIERRE b, AR AT R E W TN, RSk
UEAZS A HESDRBR 2 5T A e, IX B 2 HiBr i S R OB 85K

B HEBCER T 32 UL AN BRSO SR IR 22573 31, 38 S e O T (1 SE it
A DLtV ARBR A, DLORRR bl AT RS2 A JE H AR A S B AL,
BTN E R B AT AR IR AR A 7 208 BT AT R R e, T R R
HEBCE TR AT I SR SR BB 1R 3

2.2. 4 EERATIRIEL

ZEAXMFRE (Asymmetric Information Theory) b2 TWim& it
%S5 EENA B B EREE AR, 298H2E B AL TS, Bk
WNFEH, AT CT7 7 %5 TR AT SE ST RME R A PR L = 1 — 7

FEAKTFREIS UL 75 B E BN, RS, 1 0E SR
HOkEE, (5B T iR & 5 ok FitkETy b, FEERATE S
P A NIRRT N5 N ) s SR Pl kA a1 S, BT A1
Lo, BEALFTIHERIEER, Biibmism kR .

TSGR ER VR (1 B N F AR . FEA R, (B BRI,
WRAGAE DT — DRI, AREN B F AT 30888 H SR NAE R,
ZIENIE T W —E S HRIPHRA AN, DUEXUT F i 15 2 kb . 74
WHELEEH S, AN T BRI ANNEE H R, 85 S 2 oA
SAFHIRNE B REE A, TEERAEHE S NE. bk, MopEE, i
N ATE [N, ZFhaE 7 BRI N AT LUA B BEE B Ax, HEKH]
KB X7 b 7€ 23 BHAG 2 R BT 15 25 A JiE o IT REBRHFTBCER v 7T LA B Ak 2% 1&
A, S A HRUE SOE I, AR T m) SEbrfz il N 23R Al H
SRRSO, DM g R . BEARRR . BRI ORAA ML R SR g o LAk, Al
T REB A e T AT H) T BUR F 48 m A e b H L B AU O, M5 B AT
PRy B B REHE AR, T 3R E ¢ (T R K e H AR SE LTk /) &
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3 AP F AR S

3N RHIER

3.1.1 FRAMTIE R E RIER

TR RRE RIS SN KT — . HATW R RE T A T
w7 e NRICNE TAVAE B e, “Gte)s” 2 MaEy
Yo, &4 64 Focs. MIESE SR IE L, “Gtg)d” 2D a ik,
B MR B 0, IR, AT ERE SEAFEERKR, £EET
b B ) R R 0 o

SRR, WEBAT DR, KRS, @b r NERIE, WAEIRE
AREAEE AL o P [H fE e ERER AL P A S R BRI E 2, (RN A= RN 7 2 f th
SIS, RUI R EEAIAELE . EH. PUEESE. o,
AL BRI SR, B i I HT G 5, A I Z5 A 1 RE AN Y A5 i 19 21
THRREGE, I T2 mE . AMUntt, RERSZE . MBS A AT T

CRTP IR TV &5 R R 595 S LB AN, @ FIE 1 BE AT Ikl 4h
F R B AR, JRER 1 SR M IME A A P U B R . T L, e -
F TN A RENER, FAT, RERLRT R QLA T R E
XL TR N X2

A “B AT BRIEIE” H ARG HH DK, B30T TR AN 50 8 SRR A g
MRS 2022 4F 7 H, TAVAMEBACHER. B 50 Bk S A SR I AR I 5 BT
KT (LN AUERRRIEVE St 56D, 27 MR S s 1 Tl sk ik 1 T
PRSI St B i At b s 2 IR e 7

ST 2, XAy BB R AR 2, SR E AR 2 A ol et
RGP AN EEA R P, BATR 456 2 AT AEIRIH AR KR =, A

L BEREAR ML U BRHE R R, iU DU R AZ BT L, BEAh, XAl
OB BCER TR AT AT T 2 A L2
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3.1.2 AR

T e Fp R S A A R R 2 ABRRS RN o0 AR A R s e 4
IR AL B [ il 7R b ks b A BR 2 =15 i B 2 Sk ey A R
A e BB LT AR R R R AT S SRR R, —SUR R AR
NOtE, BB RE.

T, RS BRI TR SRR 2R B s, 35 1P T REIR AR, 5F
Tyl “epOIAMRAL Al g, BIRERAT B St 25T, R AR RE AN A
A RIEE VB B A R, BIRIT R REIRECR W SL 50T &, AEHT RE
r RO i A S T A T R

IR, rh R A AR I e A SR Bt i, B an A i RV AS I RS
Rz B R S, AFONRETRTEARTE N, B AR K
J&, AHIDBRHEBON T 2 BEIR N DRSS 55, JREI A B, B 3 E e
REAT ML AV SEBURAR . SR TETE . TEIMEAT AT SR SEAL I P b 2GR it 1

ZEUTHR -

3.2 MR EEEERARIIR o

3.2.1 P EEREMEEIZRE

“IEE R AERREE T SE E, BIRIR R AR, 55 0 Sl L AR
Ao e M ekt TZRERETE 3.1 Frx.
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T E BRI TR

3.2.2 WEAPFEMEMRAILR
HRAR P S AL VP A TR, FOWF — Ty R ILRR I Wil A
RSGIE . Sl WL AR, R 3.2 iR,

O
O

®

O
®

Process map femvaun Y
T '
Boundaries and
Prioritisation T e 34 AL S B P
Data G
Calculation THE R 2T
Uncertainty AHE 1T

& 3.2 P ETHERER

A 0 Tk AT R P b S i HE R R, 2B R %, itk o8 T
AMVHEBCIRBL, 77 iR 25, B R BEMINEL RGUA S, WK 3.3 P,
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FRVBERHL FRBEIRIL

FARTHH ST

B 3.3 HEHEEBRGUTE

3.2. 3P FEEREIFEFEER

TR AEREAT W — Rl HAT AP AR MR AT, AR R H IR,
b, AP R, 7 BT S E R, 2 i SR AN AR
SIS RITTEE, BRAh, A2 B AL Tt 5 A A A T R TR AR L, PR
TR RE Al 1 EE R FE TR DU AN . IR AR 3.1 P

3.1 R PR R A A SR

KA B i FFE LEEA HETRH RV
77 i Rt 7 1 t
VI SN Jk} 0. 44 t CLCD
¥ HA% B Jk} 0. 07 t CLCD
I TR EE J K 0. 29 t CLCD
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Z MY R R 2 AL X

i aeLor

MR TR

82K 3. 1 TR P F R AT AT RS

Byt A Fi% FAE LA HEBUH KI5
PGy BLiEH (T JE 0. 06 t CLCD
/NEREE Jk} 0.19 t CLCD
EdEE JERE 0.35 t [ SR F
S PR J K} 0.12 t R ISR
H1 ) REUR 762. 65 kWh CLCD
RIS eV 127.71 W CLCD
IR REVA 0. 06 t CLCD
Seih REJAR 1.06 Kg CLCD
HE AR 159 278. 08 Kg -

ORI : TR R R A A PR A R e i

3.2. 4 Mg P FARE BN

B A A% S T e PP P i RS AR A SE LA L 2R 05 JE IR SRR AT G B, e

fit FRIBR A2 328 2
[ [ R i B 00

o

AR TAEAE S SUER — B0, 2 m il

A Al B R 1 DL RO R 2o A, B B R AT Rt
TIRRRHEBGI, FEXE 3 AL P IR TR R 2E AR, AT D i A PR
Ik H AR AT A R ems BE Sk Ak . R 3R 3.2 R R ke i Ok B AR AL e

* 3.2 FMRB RSB

JRIK M PRASHBOEAR R 100% SEK 100%
oK ML RASHPBOARR R 100% FER 100%
AN I — R PR PR 1 A E AR A AL 1 A WA KA B
AN B — R FA f a1 A E AR A Ak 1T A B R A LIS e A
PRSI R HEBGE R ZE 100% 52K 100%
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BORIKIE: TR R R AR A PR A F AL SR

BEAL, AR O TAR RS T SR 1 Rl e R B, BT SR
SR, EAET. SATWREEHE. Rm B R T O SATREK
B IR K SRR . SRR AL A R Ve BETVASE xR AR
R, ATIERR T ARG L, SELAR O R R R

[N, VAT R P 8 R A AR ORI EER, B HAH SC Rty A3 A
TR T SIHRIAMRE R, BRI RS S Horp

3. 3 MR R I REEH T L EM AT

3. 3.1 B IRHEBAREE SRR

R R A B TN KERR BT — 1 R e IR AR SR E N
Tk AT, AR ERE R “ IR, NRIE LG R R DTER 1 AN AT K
JrEE o R AT E SR HEAT “ARBRETE 7 I RIAEE N, Al iR s AR RE Al f) “ I
BRAL” 8 1 SEBL <X H AR AN Rl EER K 2. O 1 SERL BT A AN
2B KA, T BHIR B I Pr I Rt , Aol m] DS IS I RERR AR TR PF
A b 75 S N RAR R A1 P TR A b e IR TR T H T A 5 4 5 TR XA %
e, ML SR T RERERCR, AT R R HE R

BEAL, TN sEB RO AR 35 A B AR R, A AT St Aolloxh T4t 2%
SUERIBATIEOL, WBIEEE TR AwIE YT, BEm i IR R Rk, B el 7g
3 Vi SRR E B I

Tk FRAEAC R SR AT BRI A7 R T B R HE R 5 [ BB IR AL, N ot
TR 5 EFRRER RS, RE AR BHIEH 7 > M 487G 77 A 78 FE AR
FOTRIIN 4 e e B iR IS S 1] oA R, PR AIE TR ok TS ) - B A 904 i 1)
A FE VRN 4 .

TH

3.3. 2 IRATEE

Bk B 7 R R R B3 7 B ERAS A YAt SR BRI 1k R 2 Pk Je %o e %
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PRI RIVEBAT N, HAP ORI 1EH 2 e, e
) 56 B R A A B B 7 A A Ml SE BN (B - T B 7 A B 55 Al PR 19 R sk
ZIAFAERRANE 22 5%, BB 8 B AV SR BRI H & B B 522 5
B 1 28 AR B A% O IR e R A B, H S g BHE I AR
B N 73 SR ] P S5 T A L AT BRI

ARG B TR E AR LT =R RN R (GR%SE, 2020):

RV R AR HE AT S B, A BREPIORIR. BRHEFECSER
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