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Abstract

Due to the sustained and rapid development of my country's
economy and society, the scale of China's cities and the degree of
industrialization are also increasing, and the environmental conditions are
also getting worse, so the governments around the world are paying more
and more attention to environmental issues. President Xi Jinping also
made a statement to the world. The solemn promise of "carbon peak" and
"carbon neutrality". In the "14th Five-Year Plan" proposal, two goals
were classified as priorities, and for the first time, the central
government's economic work conference also clearly listed carbon
peaking and carbon neutrality management among the tasks of the year.
Therefore, carbon auditing for sustainable development becomes more
and more important, and carbon auditing comes into being. In the
continuous promotion of carbon audit practice, due to the high carbon
emissions of the petrochemical industry, with the continuous
implementation of the national carbon audit pilot, it will be able to find
various defects in energy use and carbon utilization, and then make up for
the petrochemical industry in my country. The waste and inadequacy of
resource utilization, and through a more comprehensive and objective
study of its carbon audit framework for the actual situation of high-carbon
emission industries, in order to help my country reach the carbon peak
and carbon neutrality goals as soon as possible.

According to this background, this thesis, by referring to the relevant
researches on carbon auditing at home and abroad, based on the theory of
fiduciary sustainable development and the theory of corporate social
responsibility, from the perspective of government auditing Conduct
research on carbon emissions in the petrochemical industry, and propose a

theoretical basis suitable for the audit in combination with the new goals
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and requirements under the background of "carbon peaking" and "carbon
neutrality". Starting from the status quo of the petrochemical industry,
according to the status quo of energy consumption and emissions in the
petrochemical industry, the carbon emission boundary, and the necessity
and shortcomings of carbon auditing, carry out carbon audit framework
design research, from the carbon audit objectives and principles, content
and objects, subjects, The six aspects of standards, procedures, and audit
reports design the carbon audit framework. Based on this framework, it is
applied to the case company Sinopec, and a case study is carried out on
its carbon audit status. Based on Sinopec's GHG data and other data, it
analyzes its carbon emissions and carbon verification, and studies the
feasibility and necessity of its carbon audit. Combining the background of
carbon peaking and carbon neutrality in a targeted manner, this paper
proposes a perfect strategy for the petrochemical industry to carry out
carbon auditing, in order to help my country achieve the goal of carbon
peaking and carbon neutrality as soon as possible, and achieve green,

high-quality and sustainable development.

Keywords: Carbon Peak; Carbon Neutral; Carbon Audit Framework;

China Petrochemical Corporation
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FIBERE . FERfE 1 “3060” B H ARG, JREBUMG IR H 2R 0] 5 A
TG Ger e SRR TE, R AR H A% 5 Ve T SO VI SE R B IR, IRR
BT URSL BT, A mI AT IR AR AT, BELOEE R TN E S
SRR T HE S B B 1 BUSE R AR B R A R, VP E AL ST EAT IS L,
BRI BOFR Y 5 1T BRI AT i, B g S e AT e A H AR
K

oF W
ﬁ
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AR A AL AR BT PR 2 7] Tl R W 550k . A2 3R 1k
T ATRPER R R, R U HRRHE R AN B BT b, IR SO A
Rt A AT ML B0 S AR S ZOR AT THS AN LA AR S g , W BAES St it
SRR SRR, IS5 — Bl & S B o TSR G, BRAF T AT

5.2 A UBHE A RARE R R 24T

5.2.1 GHG HES#E

2020 4F, AR ARELTTRHAE SIOZE TAE, UK I A R EA
a B PTA A AL A E R TR S AR SR 2 0y 170. 94 71 7 I S Ak Bk
M, TR R G AR OW I B AR SR 400 R T AR S, BT
SRR NE )i & v Lo i
5.1 IEAEHBEE R TR

PR AR FAAT 2017 2018 2019 2020

BEASAEHUS & W AR SR 162.66  171.52  170.69  170.94
BRI = 123.05 128.57 125.68  128.58

(Bl HE I = 39.61 42.95 45.01 42.42
YORRIE: A 2017-2020 SRR R R RS

FEABERISCT T, A A AE BT deh Al R S 5 ek alh SEZ i 7 RS
. (RAERERIIEAE . FIH S (OCUS) /RIGIRH, HEATE: B RORBHER
PPN RIS B 55 FR e, A4 T RS feds G nok I AR TR
G0 A E e K IR BN NI BGE L, FRER T RS e 4%
HEXE SR, A AN R A= = B SRR BUAS 6] 73 ¥2:4H 20 R SRR e ARFERH [NSORI T . L sk
k5.2 Fion:

*® 52 mpellEbR SR

PR AR BT 2017 2018 2019 2020
AR R R 270 1010 1263 1290
FF e [l U & {¢.51. 75K 22 2.26 3.97 6.00

ZklRUE: AR 2017-2020 4E AT HREE R R IR
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F 2 [l IS M 2016 SEF 2 4457 J5 K423 2020 £/ 6 1457 757K, REICR
P 200%, [AJEL 2019 GEHG 0 51. 1%, #H 24T FARIR = SARHEZ) 900 J3E 4
29 &, P,

5.2.2 H{B#IE

(1) BEWZREHH

® 53 AN EERFHES R

BRI CFRAD 2017 2018 2019 2020

F GBS A ReRE (MIFRIERD 0.496 0.496 0.494 0.490
JR CH M 1.41 1.33 1.21 1.07
RIRA CHLILTTHKD 3.35 3.83 4.14 3.78
SMEHL ) (LT TURD 28.86 30.57 32.26 30.83
A CE D 15.08 15.18 14.77 15.00
TAPBOUKHE CH TR 936 657.46 650.36 643.20

ZklRUE: AR 2017-2020 4ETT R R R IR

TP ESEGREFE T, S fFizgs RioR, 2020 Frioa -4 75 o
E 2R A BEREIA F 0.490 MEARHAERE, [FIEL R 0.85%, S2BL T BEE Hbr. 7EHES)
LA HFRE RN, RATIGAERIRE WM RSEHEN A A, B
SRAE 2020 2 BB BEIG IS, RINA. AMNEH A N, HRARSEN
TEEREVR A E AT E AL, 7 TOBUKE B, 2020 4 TV BUH K H =
643.20 1 Jisi ok, R 1.1%, SEIL T AAREEAET 1% A0 M8 FE )k Tl H
KR AR o

(2) RS BRAKSER R Sas R B

MR 5.4 A5, #klbF) 2020 4 T AALBRHEK 61.9 T, [FEE 2019 4 F
B 4.2%; FEYHEBE R LK 4.1%; MR /K COD & [7] Ll FRAK 2.3%;  [#]
AR PR AL e 0 s [ P 7 Ak B 2R 18015 51) 100%.0  of T [ A 2 40 R 66 I
Y, v B A T AR A R 2 7 R g Aol A A “9REA . B TBE
7 HE RN, [F TR T AR IR S B T A A A, 0T R A R
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PVHERR M 55 ) U J8 1 207 e, WAL I SRR, R
AL B mE T, RN T BARTS BV RERE i KA Bk, IR RIGR
A RRE SRS LI T R R KRR . ST A [ SRR R H 5%, VAT RS
SR VI B PR AN & S BRIME, 33— D DR IR A 58 38 G S IR W 1 A7 i 55 ¢
it 120 SCHLSE IS R VA B it — D it A G G PR I8 S M T & i
B B BUR 205 = L0 T e R R B e BRI, IR s fa IR %
ER RN BRI FEIRA R SUE I LV, B OR5 R 30 35 4 B 2 35 5
A AITE FE AL

RS54 R BOKE R K SGRIEFFAL B RS

LA 2NN FAL 2018 2019 2020
AR S i SR A T-0f 67.2 64.6 61.9
SMER AP R AN E T 99.8 95.9 92.0
S K ) COD = Tl 19.4 19.0 18.6
SMEERK PR R & T 2.0 1.96 1.92
I s P ) T 2229.0 2115.32 1710.8
JEl RS T 505.3 642.3 731.1
[l PR S AL B [EFigz4 100 100 100
el RSN AE E R B4 100 100 100

GklRUE: PR 2016-2020 FE AT RS R RS

(3) BRI

T H RS0 [ SRRl i S i O AT, oK 2 Al T4 51y [ 5K s e
BUAE 5y i 3 W) m HETBCAE 30 T ] I BHE TS E RS BN . #2020
12 A 31 Hik, AMHRIH 114 12, FHIN 23.4% . R%E A L HAFE
AR REIR S o, ORI IR SRS Y45, IBWTHE st K A B 28 RN,
HART IR 5.1:
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2014-2020 FisHia BRI A (446D

120 11362

100

80

(=10]
40

20

2014 2015 2016 2017 2018 2019 2020

5.1 2014-2020 4F 745 4075 G4 38 2%

5.3 R Ak I N AR THESS

5.3.1 A EkE B iR 0

R ] 5K e AN S 2 5 G i A e HE SO 5555 3 o O AR SR, 75 2 DAY
IFE I, AREIL A IE RE U A AT Rk s TH e, 2
— TN 1B R A AL LAV AT B B A B B R & DA OGS ERAT
R R WA AR ORI AE SR BOR E3K o 53— J77 T B A o v BT T SR A 3
BifE B RGHEAR —EMTEEFMEZR IHERETTIE, Ml
ANORAF B BEAT $50E, DA E (5 SRR S tE AT a5 5, HR B rF & A b
T2 ] PRI JE R R

5.3.2Fh A{LERE I EE

o [ AL TR A PR W), AR SR [ 55 e I A 58 7 B PR B 2 (]
MRER ) MLt ki —, RRRE AT ROL I EA k. FE X E it
HESS R (1 < R LA AT e KR A 4 8 T UM THa g . I R T e I s
B T, AT DAH B 5 TG AR SR A Bl B T H N BROR St

— 7T, AT RL B E [ 55 e A A 1) LR B B A [ S LS —— Ot
By BE LN B X IR E N LA —— B TH B AR 1 AL, R S
M. i —J5m, fEvoEE A, WweardirEs . B, BT R
ITBIX AR BALRITRE, Flan “&ESHET”7  BEH T TR,
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an “ARHIET” RUT . AT DR @ 5T, PR O B TR T TR,
b, A AL AR A BR 2 =) BrAE s g J8 5t i sl B X, 3 3 S H R T 9
E L5t iT s X R 7 SR GUT T L i 1

5.3 3P ALERFEITHNEMITR

I A B A AL EEE R, AIEER L A ERAE B AN 25
BISEAR MG R, X IBAT Bk HE S AT IS AT ORI, ARtk &K
AFNAH (ESG) N T AR AIF SRR R, JRE 7l & g4, Hd,
EH R AF ESG HHAE NN, FOTEAMRIMG%E: EHS TR
HETHEEHE RS, AFNEMHEAA R ESG Mg HAs & EE RIS &
PURIPAT D0 PP A5 I B A R FRIR L dhos SOEA 55 B UUB I 2R W 5 R L,
PrE AL 1R RS A R BT PEEE . L BRI PR R
P OREERUR S H ISR AR, ) RV ARAAAT BRI TR e
e, HiIT BRSNS 5AF SRR ESG UK S5AH 56 3 5 (1 8 1) 5 ek
AR 5 ST g A A AN HE VA SEA W) ESG AR LA, HARZER Ui 5.2
BT AR :

]

al

g
LI | SREE/FR
TPEE Y P HIEER S HemfEeERs e FESEEERS
CH/EE 4 | RE/EM
v
A
mE || W
R E s SRR R Hsse BIBIEE RSEE R J
S EYE LA

K 5.2 ESG 1R HZEHy
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B IR R OB, A EESLR) ESG HARE BEALH], 8 o 1 IS R HER.
WIRHAE. 9. 2B H. RESWEHSELEE ESG SUdErME 1
IR . BIEHEAE. BOKHFE . 2281, JEGEES T2 ESG
GUAEERR . BRBESE I AE & B AR Z A 85 H € T RIE B Hs, JFeEi
% H bRt RGO A R E S BRI T A N R 2 m S IL R 28 4R
GUAE UL, Rrgadr. WK, GHHEESE ESG WEHRIRFI A4
TENEHESHE IR R H . H AT 1 FE A RHE AT PR A 5
(ot 2 2 PR 55 3 SR DL

B [ X O 4R HY BRI A P AT H A A AT B B A AL A OB 7R SR AR A
JRUSE s AR B R D ST LT R 1A 18 TR A A B W R B R R e A e DR
T2 R 8l I I E SORBOT R 1A B e 08 ATk AT R e AR A =LAA
B4R, B ESN BT 1 BATE 7B L5 .

AR A A3 e B SRR ) RS R T P IO BRHE IS ., 22 B AR A AR
SRR B A HBEAE IR 5.5 R, GRERE, = ARERIIR S A
JBCRE AR I BN BRI RIS (ER IR = TSR AL 2020 FERIURAE,
H BT e B 156 PR M HL 24 5 (1 8 Ml S5 WO R B iR & AR IO P A
fRI52 3 7 s, (EBAeSEEN.

* 5.5 BRI GTHR

PR AR <R (v 2017 2018 2019 2020

AR R AR M A R YR 30.55 31.26 23.18  24.42
Y 54k TR B HOAM A LIS E 129.49  137.65  144.93  144.32
FH AR R HAM AR E 2,62 2.61 2.58 2.20

BESARHUS & HOAM A4S E 162.66  171.52  170.69  170.94

Il

IR =S R 68.92  59.32  57.55  81.17

5.3 4P AL EE I RE

MR [ 5O B 6 B9 T i S A T B HE IO S A R E » AR IR

U EAEHGRE = REAEAOE S EE WSRO (BLANRTE TR
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B AZ K18 £ ISAE3000 H1 1SO14064-1 1E 9Bk THAEN, JFHKEE (24, HEY
e (HSE) EHAAR) M (CRAFEFM) , X o B #E iR = A
M, AV IR ORI BRI E BEAT % E

FARIEEE, e T ChEA AR I p) (R E A etk
JBAE 5y R SR B, BRI = S H R S A . I H AR A
PR A R AN A B AR E T T (P EA L HSSE HEA R (ZR) ), &
ST AR HSSE B ELA R, BARUE A W FREORY R E A BER

5.3.5Fh A{LERE IR

FERTIIAE & TARR2ERS b, BTG SRt sh A AT e B e T B, %
e T AL AR N T R A R SRRSO R I, T
Je B e T 32 B I AR =AU

—RAR A . F85E T NEAT SO B A% A, IR o A SR S AT KBRS
QARG E A, BEAT SO # % SCIF SR AR R 2 £ EA s g it
BALVENFIENSIE R BT AR Ao 9 PRA R R Ao, T3]
KPS YA 7, LA R A5 A%

RIS . KN RN AL IUNL, S TR T L St
%o L2 Ty A A M HEBOR & SRR, U5 R EBORSTEN f1, BENLY
ARG K B EZEER TS BN S BEAT W R, AR T REIRE B 5 5Ok
Pl REIRE B SR, WSER . (5 EANEU AL E B DA K TR A AR
B FLAE BBV S BE T A AR

=g il TR S P H AR E . R A S E G, R
S O -5 B oo REAT ST IR e THIRAR i B TR T

5.3.6FF ALERE RS

FANEFEX MU ENE .t a MEIRSEE, £ A B R e SRR
R T DU AR T o 6 VI A AR TSR] A B HETBCIR L 5 7 R seE
AT OLHEAT SE,  DUR B 15 A7 A SR Bk il 8 R 3 B0 RS . o
X FARME LR RAG A HEBCEE , it = ZE oA 4 B AT A A 350 X LAR AR B T S
I LS TE BRI MO S, i ETr . ke, it E S SE 2 Fhd
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T B AT TH AN %, R85 R M s ih 45k . 2 e
B o T IS 23 A AT A S A gl A T A A PR ) ) S R ORI TR S
PR, AT A B o T A Tk iR = A H R E bR 5 HUE . &
A5 I A AR B T A (R = SRR R BN ER Y, SRR ST AT
AT RS R I BUR AT V& SR DLt BN R4
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cRRIBIEFIBE P ME R TAKITIARKEITHTERINL

6.112 2 BT s I EE i R IHESR

B, DGR TR VRN, RS O T A T IR U AR
#E, EEKE TSR R ARIE A R B AT E . HATIBR S 1%, BT smibil PEiE
FRE, DA R T B — AU (TR IR R o T B SRt IR, 20538
B Ao RV, ST B RV DS [ N RS, K Re i LU SR BB TR R
TERNARAARHE, B8 TR THIESE SR, o, ST S I TR ST S vy
2, TG A E I B AT EA ST H T 3& S B, IF RS e S e TR
RIERE TGS, TS 1 v N G ROEEAT O, ATITORIE 1R I R Y
R HL B

InaRAR B o B 1L ST, I EBUR L AU A SR ECE RS i, DL
RANARR SRR S B . E ST T, DARERE A wIARR I 9] ik (1) v
WA H AL AR, AR B S A o o TR P R o T = 5 AR A I8
JRESCA:, DA R — St Y TSR 2 B B T (K04 T R o 0 A 5 ST B R 21
BRI, T H R AR R AR YR BUM RS BT W o AR, U TARSE R, S
B,

6.2t B W B HHERE 2 EEIR

TR Redill, BEATRRHEBS S5k 2 T2 55, B B AR K
A oy T BEAT A SAE D AT BB B FE WA, FE B0 AR AT BERIE sh 1 B 22
S, MFATWR SR AN F R i L 30 AT AT AR e R, R B
AT A ab AR S AR o AN, X T SRR B AL, 1A I R A TR A R
grnl LI, A RO 5E s I AE

5 QAT SRS B AT iR ) £ 2 AR N P IIANT: 55—, fEfI R
ERSTA AR BA T, PERERIEF B AT BAR N SR, A RKER
NIFTARH R, VAR LU0, B At o A AR 28 =T B 1
Thae, I B /b A SRS B0, AP b AR B R i, IR A E
A2 T /N — AN R R R Bt BJa, W E R Rt S U E B, 1R
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BATFIORIRS, BURAY R AT, DB IR B A
6. 3B B ITHIREAARFGE

IR O G S A I 28 i R R, MO R 21077 i 2R I R 2800 55 B
BT FPE IS o B =7 BN U A R 56 )2 2 ] IR RIS B, R4
N SERTE— N LA S S HE %

FEARNY B B S RAT i HE R & (At E, B S T LR B Rl BT A X1k
RIS 23 I HE RSOGO SE Rt B T, FL o T B B AR AN L5 T AT

e HIMRBRBOR A SERR DL . HTHMIRBREBUR, B2 A fisE 5
FRI A RRERAT O, e RGBTSR,

B HIHRER G S mETRR IS RAE B AR AR ERE A
P55 R ), B B TR AR IR P 0 8

= XMV SERE U B VAR AT R T R AT RS B
T, 742 A B o B w2, BURF L A0 ISR T0 H I A o

BT BAR . BEER SRR, R RS R

B, WIS VS AR AR . B, T AR R, BEATER TR AT SRR
e EH S R i FAR I & e L & VS ROz B AR T A AK
WEAR R REN B A EROIE I A, 410 5 2 7] 2 4 g s A KK GHG HE
B TR T F S MEE I FE, N S RIS %, AR 2 =8
ERH S, AR 2 E] S R R R ] R = R IR AR e Ak i
6. MWRAF RS, B AR E 1= AT R R, A K HE 2~
) 2 A 2 B IR R B AN {E

B MWHREAEHI RN R =TI S HCRE N Z B A
—rE EEHESG R

B e i3E R A S IR B R, iR A, IR
FES7 BN REIE HE 4, L RISIE B 4 2 2008 T H M A Thge i de. LLL 2]
A7 i R P AR AR, W R R T A e I A P AE IR R BAR
AR T Al A B B Sk SRR A IR =R A

() T5 G ms , 2B Mo A b AR = G B R vh BT T e R T G, T e o
=R SRR B TAR A [EHPBCR M AR aE, 32 h
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TREVEAIBERL B AL R, LB A AN (R AN 28 A AR S o DRI 20 5 7
G, X0y 7 AeMh i BRI S R HR 2 5, R EARE AL RS A ik
P& =4 175 3O b IR & R 0 EL BRSO LA &, DA/ A2 I R e o
FRT RS R AN YR B 21

6.4038 ¥ Al B = o A GiA9IE SR

B RN A R o T () A, 5, A A R S Y T [ A A R SR
RIS, XTRE N N 2 ARCE PR IEAE AT TN ATE, (&R IRt i S I
St e FLR, AT EE A AR, A A KT B I 5 I 2 B T 5 A SRR AR,
BB — MR —— RSk [, SEBUREGHIT, Xt TE
NGIRARE IR, AR AR S BB = TR A BRI b, RGBSR TR =TT
RE AR P o A Y 1 A AR A, At DR R LR R U (0 L kiR

B UL N R R B IR, R B R B B A% A R I AERA I, DLt i
RIRIAE L bl o T BRI B BESETH, BEORAA T2 &k
R TE AN BGOSR AN 0 AU S8 2 (10 1 i, (EXEREE. A4
EITHM A K, ERNZA A e IR TFER R R, LR AT
W S H AR AN 5 21 7 0], A4S B EE TH AR AR R SN IS LR e R 4o
Ko BN SRR @IS R TT 28 0 o T N R BEAE5, RRIEA e B,
MBI N7 RS N A RIBREKC T RPN BE A%, (43RS TF A T8
IR ARG “ATR7 . St T M R ALK, AifE T
ANA MBS XTI, AR TSRS IS, JHER IR b
REER G ANA R, B EEE BREA SRR SR A M SRR
B TR N 5L, AR 1 & TR B T N R &R o BR A = SR BAR - B ER 2L
Bkl H RN B T2 B ORIHUSERTT, B SR ORI AR B
TR U ) 58 5 3 %o DA o U1 I AT B o D T 1 Ll B RES IR g
$eTt. [F, A BRI, B e TR T 2 S AR I, VR B
TR LR IR S RE ST, A RERTH A~ Al TR
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6.57%% LR EHITIREE T

FEAEME T SRASRR IR, IH 1H R A RS S A% O B TR
U P P 2R A =N RN ER 107 6 R L2 e P W R ey O IR S
Wt ML A 2 S TP B A 1SR, (B T ORAS e i Lk B
FARH L, P F R B IR SR IF A B AR . AR ERBR 2 5 & SR H An T
FRMIRRR B 1%, HIRA AR — AT R N = Be: FHATSE Z—FH P EZ—FHR
B % o
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M HAETT R H TGS AT, B TE N S 2556 Bl o T AL BB AR B HEAT 24
o AERE iR L T, A2 S F AR BB KT, s A
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B TR AN A AR
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H A T ERER IR R GE T BORL, W e THxt RN BT S e HE e | fg
A WAL, P BRGE IR, IR PP faba i RN LA A . &t
Xof LA LA (), SRR RN T 2 s R U A AN R A, IR R e 4
B T Al R RN e AR A E AT N

(3) HJEH i

B A 25 R M DR S IR A5 i A A2 BL , 30t BRI A
e — MM R /L, WIS S BIRLAE B, A, R TR S 5T
5 P 348 R 4 PRI TR X o T BEAT G A o R RN e TR LR A A W
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SRS R BE TR 1 7 A1 555
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—— OB, X FTS R RR AR SR AT SE PR R AT, PP Ak B HE
RORFNBOR STAETE SO0, IR o THRE SRS oo (AT M A7 2 1R[] R H A
2R ATt Tk . AN RS R 1 B AL AR TR SR R, O
e Al AL AR K BE 5 B9 SEBF TR RO TAEAN S5 SR KR 5 SRR, (Rt 4lk g
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ARV Ll 55 T BT U Bk R R B PRI o T AR 2% (R i i o R e
RAGHEIE BBOR, JF B2 Sk igd. o8 1 )sc it 518 S 4aekm
BRAECE B AR, w5 B R E T RS, IR AR, KRR S
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