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Role of oil in energy transition toward Paris Agreement climate vision

SUN Yixin, DUAN Hongbo
(School of Economics & Management, University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: It is the kernel for climate target of Paris Agreement that cleaner energy should substantially take the place of traditional
fossil fuels in future. The strain of the energy transition has prompted a lot of attention and research on the transition of the oil sector.
It is proposed a framework combined with relevant subject literature and statistical analysis to investigate the crucial role that oil
plays in the transition to clean energy and to explore feasible transition pathways for the petroleum and petrochemical industries
under integrated assessment models. Additionally, cooperation networks, co-occurrence analysis and clustering analysis are
adopted to make extended analysis for oil industry transition. Results indicate that under ambition of carbon neutrality, the oil
industry chain is required to make fundamental changes from production capacity technology to industrial layout, including
untapped oil reserves control, phase-out of expensive crude oil extraction and alternatives to petrochemical products. The
development of major oil-producing nations and price strategy put a significant impact on global oil market. An abrupt shift in
oil could cause multiple damages to various groups. Particularly concerning are downstream industries' adaptation and social
effects. Europe leads the way in research on the oil transition road at the moment, whereas China's research in this area is
manifestly lacking. In the future, multi-model comparison based on the IA model may be essential.

Keywords: petroleum sector; energy cleanness; industrial transformation; Paris Agreement; integrated assessment model

0 515 I S 2 2 BRH [6) T gk . 20154612
(EEMrE) (Paris Agreement ) 14 Ik EA 1k
MG IR R AT R AR SR P AR R 205, R AR MY, & E EKE T A Tk
SR A . RETR . BUARSEZAA MRS a9y =X B B il HE B s . R 2022454, E

Utis HHA: 2023-08-30 EE BHA. 2023-12-15

EE£WME: BHFRAKFELS “RRIE-25- AR GBS 57 (72022019; 72325008 ) 5 HEBR2E T 4EA)
FifedEss (2021164) , HIERPF4 S (EDF2022)

F—1EE: WL (2000—) , %, WLHIRA, EENHLGETPHANEBATF . E-mail: sunyixin22@mails.ucas.ac.cn

BEESE . B (1985—) , B, W, #, KMNERESRELTY . SELFESTEMEE ., M54
Rl SF U A 2B 2= FIBFSE T A . E-mail: hbduan@ucas.ac.cn

11



BERAE

Pl

Vol.31 No.2 Apr., 2024

Energy Strategy

A 14024 [H Z AR #:20504F 5 # 20604 1ij 52 B fe
Al CERME) MR ER R 2EROE R
A L AGET 0 R B I AE2 cCRAN, 155774
T TR BRI AE 1.5 cC NP SRS H AR
0 BE AR TE T Z filk AT P-4 RE VR 0T = e £k A e T 1Y
AR, R, BRifbaeMhRfERETR R4
b e AL, 202 14E R BRI AT AR 2% 5 — X
REVEIA 2% i (TPEC) #Y82%, i % i ke
30%L4 b, DRI ZUR R Ak £ RE TR A1 Y,
FERIE K 430 A i A 7 R SR e AL, DLSEER
(EEME ) BiEHir. ErfelEE (IEA) FR,
20504F i e BEAR 1| TR A BRE 1 1/3 CAR I Af = 1)
AT RETR, DARAIE S 2 4P, A 20604E 52 BLRR
AT H R, T SIS . TPECHIRRHERL 7 1)
BAT9% . 32%F198% L EOT gk El L, b fE
TALEA R “RAta” i, NKBDRE AR
Sz, HIFIR A LR IER.

HAT, 2Bkeeli 5015w im b 24 5Kk e
T AL RV R IR PR, A e 4 S RE AL B )
BRZS 1 XA L R Tz OGRS . AR
CEEE ) WA HAR T A a0 €™ Il i 720 %
1, ASCRH FESCHE A B ST M Al E5 6 0
%, RGO AT AT TE REVRIE I 10 % B v P Y G B
A, IWREGEATEAGBIRT A B 1T b Ak nf
TR R . SRITEVERSS . L3 . R
BT &5 5 Bt A I M e BB A T R o o 4 i
A (AR E ) = Bis T A m e 5%
RUPEARE S EZA 3N Il BT 2R G PPAL B A
( Integrated Assessment Model, IAM ) ) Z AR LY
N B 5 W A A 7 M e R PPAS v 45 v o 0
BT RN A g o AN o 4 G
283 s R TR A BB IR T R B T RS
B T, R X e b DX ) A 9 M BB R Sk
AR TG O A T S PR A AT o

I REFBFR T AR R FER

1.1 SRIEBHRINEIES Ek

7E (R E ) W AR AT, Ak m
e 3 R 16 S R R Ml o 5 A S 55 ) ek
ik 5 SR HE I 2 B & AT H R
DR A BRI AT SR TR G I (] 2 AT 22 20304F 2

12

World Petroleum Industry

TR i B =8 ) PR e (1 el A1 UK S0 -0 o
Wz Al mE KA R T
R o FEBIEHE B AR 29 55 A0l 75 oK T B 0 WE 7
N, A AL RE T B R RE IR IR S TR,
SRR B U oy 2L R, kAT
b 2 e Bsf R 3 O SRR s T R, DATE LV R
/T AL R AN
12 REREERFBHARLETE

AT b ) T JE T8 AR X — S S Y T AR
TR RB IR B A GE M A E S E 2, (HH AT
TEHE S RE IR 5L AT A9 %% ik s A gt H i,
SRR 2 FAMR S A TEHAZ Ol 55 458 DA S g 45 %
AT REART H191% DV, Sbf R RS 4%
AP AE AR S K, 4% ORF T AP Bk BE T 2 80 52 B
S P B I G R KA R AT L R T
T T H A BERR A U AT LA Bl A e —
SR R HE 1 T 0 e R Oy T & R O AP 4
fEwAiE . M SEAEAR (ccus) |, PURARRR
A YRR AN FRRE R TT & MR %, RETS
I 2 12 B AR A 205 R AR 1 B DR A 2 A vl Al
SCELEE TR e, AN, X R A I
M5, BT AR A Il oK e R T 2R, %
A1 B R A 45 5 T I i DR, A v Al il
HI S AR R
1.3 AimES R AT TR, MARHIT

Ml e B BUME

SR S HA AL A AR, AU PE
REGA T, HAHSCRE] ™ fh R A 2T 2 b i E 4]
RS, PR L IR i8R
ZAT Y 3 kA R e B Bk . 2020
W, RWAESEREAZ (OECD) K6 A
ToRrp, sl iR, i55148.6%; A1bAT
AP A HA Tl o5 F 43 3R 16.2%F112.6% 5 FEFUATHL
J15 HAr 9 9.8%H13.0%., Horbr, AL Tl ™ i
BRI SR, AFEAR IR MR AK LI
R JERH SRR & L DU IR R JEURA B AR AR
DiAe T 20 o 06 UG , 2 A8 i
TGP AR BT e ) FEoRkegur i
M T, XA I i A ] AT 2k o AR 7 R
B, A b dna] X6 RE IR AL Pk AR DL SE B 2R (4
JRR R, STl RIS AT Bk Y ), B
HF5% i AT 5 | A 8 1 TR



3145 5521 20244F4H

L0 S (EBYME ) I HAR T A (0 S5 R

2 WxRAE

A T 2 SRR 1AL BRI AT 12 °C
8 1.5 °Cili 2 Fbr T EREIRIA R, Horb @ dfifrihaE
VRAERR 29 o SR A AT R B RS T
Tl A T R AR R TR T 115 i A T
ZEh TR AR T A7l e BRS¢ FBOT R T —
ZAVOEFE, WA AR ks 2 S A
fis PO bl A R SR AR S R A
PO BEHESE Z AT . LR PR (TAM) 1
NERGEHTREIR . &5 URMI A HESEA
Bz A RETRGR H AR ST

AR SO T Mk A 23 M 5 il R Ak v ST A
A BISCERER A DT, oA R RSk TR,
ZGior i CEARPNE ) MR FAR T Al M @A)
REMIFE T ERAR, IBTTET I . 0l . (Bl sk
BRAEZAYERE, 45 AR AT I AT T A 7l
R R AT DT T . BARBPTERRAR . (1) E X4

____________________________________

)

A CERERR M, 4300 A R IR KA T TE g
VLRI R () SERAR (0 TAMBRST R (EBRTE ) TR
Y HAR T 1A B R AR . PPAl H T3S ) 552
B PR AN P L B T M S R i e A 2
205 . (2) FEWeb of SciencelZ [» 5% ( Web of
Science Core Collection ) HH41%F2003—20234F (1 3C
BB AT O BRI A R R, ARG =R 43 2
N T, BEBCHICSCERIE A sE x4, (3) il
FHIEFRR G STk ik, % B2 EE )
T4 HAR T A i) £ 60,5 5% 8 PR AR A 98 0 AH 56 S
BREFT ARG THT. (4) RIRAT Ak
B PRAR I SCHR & ek 2%, i FH 2T CiteSpace 1
(8 B TR R B A B RR IS 3 55 ik, RS XA G
RO T R R ) s DX AL A S 5 RIAUE 5
R, LAARE BAH S58B4l 35 4 b 38 B aF
FANA, WRZIPE CEERDE ) BB T Al
e SR, (ERYE ) W BT A
60 5 5 R B AR BRI AE AL LI 1

i Hbn B A il e B EaE

AR IR B A i AE B TR B iy

R SHT

SCHiRAF B b

(e FAmsg = |
]

[ MHAYES J1 5 5B H AR A E -t

filib ST

Al e PR R R oA L 2 22 P R

i

W EE AR B

s

>

(AR PhAE ) % HAR B A (@ SRR

! ERBHA R | seahi |

\ S
I Kty =1
BT ] CiteSpace# % {'f

[

He AT S

Bl (BRiHE) RIZEFRTAHNACSHAREMRIER

Fig.1

3 EEMRGRESH

3.1 ABARMRRABEREHEFHNXERE

A (opth A RBIRGEIHAELE ) 202248k, 10
Ok, BRI AR R — B .
F20204F4EEE , AERA TR Ak 17 323.0x10° bbl,,
HARHIIX 17 H048.3%, Ak h EZH4Y (OPEC) (St

Research framework of the role of oil in transition toward Paris Agreement climate vision

70.1%; 20204E4 kA7 Il M9 384.8x10% bbl/d,

OPEC. Jt3&. H7RH X 4351 5 36.30% . 26.9% .
32.80% (ULIE2) o Forr, Fr i A it s i ]
FIAGERES, HlnENEDL . FERIARZE
it (AR, ez, EE. P HEA
FrEEE, EAEEARR. BRGNP E202054:
ERTHEZES 850.0x10% bbl/dZHT, 2009—20204F

13



BERAE

SRl

Vol.31 No.2 Apr., 2024

Energy Strategy

Z AR L2 BN s, 2020—20224F, 2Bk A
T B ELBAE A T, 20224F 49 730.9x10° bbl/d, i
PRI X 5 L fey, R G SRR X, AP
X5 HR i e R R AL SEHBIX, Al RIRA
BTE— R BB R 5 ek, BURE % X 25 7

“FAmAL” B E RSP, R LK LR AR A

FERREVRAS A CBONTRAE , A I SR i 9 1
REDRERAC

FEA IR TR AR HERL b, A ERER AR FHE L
S 7E I )2 1M 13.9 ~ 62.1 kg/bbl, 78502 i N

s — N I
I - R
— A —o— A i

2000

1600

1200
SUO“lI

400

I 10 bbl

0
2003 2005 2007 2009 2011

—o— friliF P it

World Petroleum Industry

10.1 ~ 72.1 kg/bbl A LR Sy F 4R
IR R T LR ARSI . . R4t
A T 23888, 202248 28k b S AE Mk ris 44
eHEE I S E0AY 18] 122 B HE R 3 7<10° ¢ P4, Kiihne
25 OV 35 A R A2 5N KA AT R SR H 1Y
TWTERRHE AT, e PRIk Se i HR Al S AR o 4k
A B T R P AE 1.5 °C LA N RO B T B9 26% o
Luderer&5 P11, A UEAT T KRB 4 5% 1 A i
—AARE B ( Carbon Dioxide Removal, CDR ) $7
AR, AR RRHE AT AT e 238 i B L

1 10000
1 8000

1 6000

I
I
I
I
I
S
I 0
I
He 4 /(10° bbl-d )
P4E/(10° bbl-d)

1 4000

R g

1 2000

2013 2015 2017 2019

s

E2 SXAMRARESESE. HEE
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