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2018.03.15
2018.03.26
2018.06.20

HERRERSERE BB RRZRSS (ATS) Effto
FCREAERFNTEE M EFMUE mEA 5 L.
ERNE MR R REEER A MERRETE R ABEEREE.

2018.11.15 RIGHINREMEER (MAS) #UE, BNINAINMIZEEE (RMO),

2019.03.26 RN IBIE.

B aEREHREREEFRR, ZEER 100 FiLFXK, B 40 FiLGXK.

2019.10.30

2020.04.16 O IBMNAEACS HREEHERABFNRBREIEEREICE, EMAKERABE

Frigiz B IR AR ERMES EFARHAEE R B G EF R o
g shiEa miEE (4h) BRARFNRBRAIIEEREICE,
RERURESHCE 18.84 HF.

BEmhEaUER R ERLEEERAR RE B ImiE T EMERERT
BiES A AERELUTE LTIV XELABES ABFEANRMEARIEER
B EEFBR.

2020.05.19 I B EMLURESHRE 49.48 HF.

2020.06.03 LHRFRAN EHRRE IR A NBUMIES R EER/ (ESMA) NE=ZEXF AR
5 iaZERE MG ERES S,

2020.08.01 I R EMLRERRAIEIE 1385.9 1.

2020.09.07 O IEMAESREHEIMETERAT AR A HEMESEFEAFRREIEERE
BEEBR.

2020.10.12 I WHEHRAREENRKH1ES (TAS), RHHFRZEEMN (Marker Price),

2020.12.01 O B/RECEHRFIA LERRBEOAIRE 2R, B 2021 4 6 A 1 B,
RULRHAI NG IR RS, F TR,

2020.04.17
2020.04.20
2020.04.24

2021.02.03 !) EIMAREERRABM T IE A LU E BRI EE T L 7R B H 2 B R H
HAGI T o

2021.02.09 FEERBLEMGECHERARAUTUAESTRTEBREROBXBEKNE
SRR MR ST IR

2021.06.21 I [FHAARTE EERRERIETVHERE R 5o

2021.12.31 O RIMBSEERE 6 M (. 3N BN, JEEM. AFM. BmEM) 20 24
E R,

—\
e
o
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2018.03.15
2018.03.26

2018.06.20

2018.11.15

2019.03.26
2019.10.30

2020.04.16 !)

2020.04.17

2020.04.20

2020.04.24

2020.05.19 I
2020.06.03

2020.08.01

2020.09.07

INE completed the registration for Hong Kong Automated Trading Services (ATS).

Shanghai crude oil futures—China’s first international commodity futures—was listed
for trading.

The first shipment of crude oil for futures delivery was unloaded into the designated
delivery storage facility of Dalian PetroChina International Warehousing & Transpor-
tation Co., Ltd.

INE was approved by the Monetary Authority of Singapore (MAS) as a Recognized
Market Operator (RMO).

INE launched the crude oil price index.

Sinopec Hainan was approved as a delivery and storage location for crude oil futures,
with an approved storage capacity of 1,000,000 m* and an initially available capacity
of 400,000 m=.

INE approved Dalian North Oil Petroleum Logistics as a designated delivery storage
facility for crude oil futures and the International Reserve Depot of Dalian PetroChina
International Warehousing & Transportation as a designated delivery and storage
location.

Sinochem-Hongrun QOil Staging (Weifang) Co., Ltd. was approved as a designated
delivery storage facility for crude oil futures.

Shanghai crude oil futures recorded the highest open interest of 188,400 lots since
launch.

Sinopec Petroleum Reserve Co., Ltd. (SPRC) Zhanjiang Branch (located at Xinggang
Avenue, Lingang Industrial Zone, Zhanjiang, Guangdong) and SPRC Caofeidian (locat-
ed at Caofeidian Industrial Zone, Tangshan, Hebei) were approved as designated
delivery and storage locations for crude oil futures.

Shanghai crude oil futures reached a new open interest record of 494,800 lots.

SHFE and INE were added to ESMA’ s positive list for post-trade transparency as
third-country trading venues.

Shanghai crude oil futures recorded its highest single-month delivery volume of
13,859,000 barrels since launch.

Guangxi PetroChina International Reserve Depot of Dalian PetroChina International
Warehousing & Transportation was approved as a designated delivery and storage
location for crude oil futures.
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2020.10.12
2020.12.01

2021.02.03
2021.02.09 ¢
2021.06.21 I
2021.12.31

To be continued

INE introduced TAS orders and began to release the intraday marker price.

Murban Crude was added as a deliverable product for Shanghai crude oil futures.
From June 1, 2021, Murban Crude may be loaded in to create standard warrants and
for delivery.

The depot of Dading Petroleum Logistics Co., Ltd. (located at Aoshan East Road,
Lincheng Sub-District, Dinghai District, Zhoushan, Zhejiang) was approved as a physi-
cals storage location for crude oil futures.

The depot of Qingdao Haiye Mercuria Oil Terminal Co., Ltd. (located at Gangrun
Avenue, Dongjiakou Port, Huangdao District, Qingdao, Shandong) was approved as a
physicals storage location for crude oil futures.

Crude oil options were listed on INE.

Overseas participants on INE markets represented over 20 countries and regions in 6
continents (Asia, Africa, Europe, North America, Oceania, and South America).
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| FKAZIER

20219 B9 H, (HAGTHIMRISR) (FOW) Zh7T “2021 EEIMARTIZMREALL" EEHR
&P (R EHAFR) REF AT EBEFRERRZ R0 (T EHER) KRR “RETERZHZFA .
‘BREARFRB@RZH. ‘REFTERESY” N ‘REFERZAH 4TAR, LHFREEETR
BRE "REBRRNTE R

| Honors

On September 9, 2021, the FOW Asia Capital Markets Awards 2021 was held online. Shanghai

Futures Exchange (SHFE) and its subsidiary Shanghai International Energy Exchange (INE) were

awarded “Exchange of the Year - Derivatives,” “Exchange of the Year - Commodities,”
“Best New Derivative Contract,” and “Chinese Exchange of the Year.” Wang Fenghai, CEO of

SHFE, was named “Chief Executive of the Year.”
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2022 & _LiBEH
SN R RIR S

2021 F, ERFFEMERBEEETNEL ER, FORFEREIRET RN AR LK.
EEEHIARE (RMAE: SC) MESHEINENSERR, HBEMRBRKIEHHHER .
RRMER TR, NMEEFS5EMBNERS5EARIIES, SEIITHHEDEZEEMN

o Ibsh, EBEPREERRRZH 0T 2021 F£ 6 A 21 B EM 7TEMIAN, KM T HEEIR
TEMZERNIHKEIE R,

—. MEEEIMTHEERD, HEMRRERIEHHHERFR

2021 F, MK ERREMNE N, SEXNHITHHEMEH AT RME T K,
EMNRESEEELNEHHEBERE, EHEMEMTHM 2020 ENEEENABEES
A, 8ZE 2021 K, IKFEHEFKFEEAT 5 FREMIKA. LEFRAENESE R
MZEABTN, NMEEF LT, EFEZED T, THENHRAR 3029 5T/, FRETF
499.0 7T / 1, K18 64.74%. HAlE], & 5465 7T /1, REMN 30167 /H (B D. &
TEAS5 Brent AR ETEYINERS 33.7 T/, &K -84.9 7T/, 2FF1Y -22.2
T/ (B2),

El bsRAHIETEDR
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E2 biBFRESIRINRHARE T E
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= SCET -BRENTE1T (¥) = SCEHTT-WTIETT (¥)

#ERR. LBERFERIZT0O. BE

EEEHIBENSES RN BT RESERDNEN, N EEH—EIHRIL
M, PERZENEPIEIITIEE, 2021 £, SC 5 Brent. WTI RAIEHIEX R
809 0.977 A 0.969, =F 2020 £EAY 0.961 1 0.894, [FAEY, RIBXT SC. Brent LK WTI
EMRETINIENINEBRRER, ZBZEEE 2 MKENEHXR, RALERBAAK
EARNE PR HAR T, FEREERSNX R, FLERM -, SR/ aiARmizEL,
PEFEHBEEMRRTAXEHIHFR. REEZAEAROIRER, Brent 2515 SC.
WTI ERARRXR, MARTIATIZN SCHMARILEFRBHZHN WTI ZEMARXRZFEE,
&P Brent 72515 SC A WTI ABE &M, (B SC A WTI iziExt IRz,

WARMK BREEFBHIRIG REH, EE A IXRARE RMEPERHESE
RPR B R, B 2020 EMTEITEL LR, ARG FIETF 2020 F 2 B¥FFA
T, HTF 2 ARERERS 36% £h. METERERIE, FIXESRE, T3 A
RIMEZE 60% UL, F 4 BIRFAZE 70% HLERE 75% £h. B, BERBIHENEHE
U T BRIENT RSN BT IENIER, BRRMRT PEBEREMWIE R, IWLARIRIIE
BEF TEHIRAKE, BEARRRRETR, F 5% NEBUKTET, LEERMIARNIE
SWARMMET FIXEARZARR, AT FE EREEEEMW, ORMNERER, R
NIRRT FF TEMBORMNERZEBN, BEMEEHREK, £ 6-7 #X3KE, &
B LLZRIRT R A TR UE—ERE FARS T LB AN, BEFENEER,

08



—. BRLEMRREATHNBLING , (REEFRRMAEHHRIEED)

BEMHXFEMSS5ENRA, DEFRREMHNENRZEEMEIT RIFLE,
2021 F, FEFEHHEERZE. %@Ef&%tﬁiuﬂ%%w}@, mIHHAELSORF WTI A
Brent BEMHALE, RIS (FIA) AR EKEREASRPRINZ ZEH2 LAES
13 fil, WHNEFPEBEET AN 20 2AERMHIX, iﬂ%%ﬁ%%’a%/ﬁt 3R, BHRNIFEIIF
DA 75 o

MXZERE, 2FERITMIK 4264.5 5F (818, TR), RItMXEE 18.5 H1Z2, R
Eb 2 BIIE K 2.6% H 54.6%. HIIMIR 17.5 5F, HHFE 1.5 AF. mHE5&EEHMHAE,
—REEATRHREASNMZ R E B SLEBE 5 5, HOALS 7 &, B
B hEE 2020 E9FEK 8.1. 7.6 NEOS; RIS SEMIMEFE AL 2020 £ 51
K6.9M6.5MNED R MERZENRZ FFCMERFRELLOIMUBIEAS EHARSEMEIS,
HET BRAE. BERSAE. RERT. ESNEFEBEATFHRFIER,

&1 EBEHIALE EH LSRR Z3ZEIE

2021 17.5 7.5 2163.6
2020 17.1 11.9 8515.9
2019 14.2 2.9 1761.8
2018 14 2 284.9

PERAEEN EHEATHPELETARATINTA, B2 7T BERREATIHNIEE
sHEl, ERREMAEGREETMH AR ENARE D, EETHK T, EFRMEA
T&}E)”TEEIJ& RER, BFATHEIENERTHNENE, TE—EEE HEH TR
SNFECREATR IR E, BIER=ZARARRNKNLERER, 2018-2021 &, SC 7y Brent.
WTI B =RREANEE AT IEM, KA LEFEBIARXT Brent A1 WTI [FREATE 1700
18R (R 2)o MEBEMRGILE, FILRETE 9:00-11:30 1 13:30-15:00 BIILMAZ 5 BTER,
Brent #1 WTI BUBEAR MR E 5 B2RMRMLLE, BEM EEEHEAS FMfEin 2.87%.
2.91%, PFIEEKE 4.71%. 530%, HKIHFEEE EF 64.12%. 82.13% (kK 3). MHAHE
BYERRRRZXTELIERE, Brent #1 WTI BUBHALRE EEFR ALK . TFARFIGES 30 298
RZEGEMN EEBEHEALE EMmETRY 0.81%. 1.19%, EKZE 1.68%. 2.42%, RItFELEE
EF+107.41%. 103.37% (F4),
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&2 2018-202 1 F & =RE R LE

20184 20194 20204 20214
WTI->SC 3.818 14.129*** 1.131 4.013
Brent>SC 20.926*** 10.491** 42.961*** 8.359***
SC>WT 0.490 0.318 4.102 5.569
Brent>WTI 2.732 0.751 140.870*** 0.657
SC->Brent 0.486 0.457 12.611*** 8.329***
WTI->Brent 7.126* 1.583 34.384*** 0.927

HHERR . LEERERZZ T 0. BB

73 BRSBTS B

BEmM3Z G

Brent

2015.3.26-2018.3.25 (LmIRI34F) 2.87% 2.91%
2018.3.26-2021.12.31 (EH/E#EE20214/K) 4.71% 5.30%
20194 4.17% 4.52%

20204 4.85% 5.44%

20214 5.61% 6.13%

HERR: EBEFERIZT0O. BE
x4 REFHIAE T I 2 RS G L

FREAIEM3Z L
(At 52 BiE)8:30-9:30F113:00-14:00)
2015.3.26-2018.3.25 (EmEI34F) 0.81% 1.19%
2018.3.26-2021.12.31 (EH/E&EE20214/K) 1.68% 2.42%
20194 1.46% 2.03%
20204 1.83% 2.62%
20214 2.04% 2.76%
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=, KRR, BIFEKTE, HRRECERR, SISHRMAKERE

2021 &, FEEMERRSTOILEHTHEAREE, HET ARHARRICEER,
HERRECERSTE, MUXICERR. MGE M BECIESeME LS BB ER
HOBERABUMENREERI KW HEERABIENIEEREICRE, MIEESHIT 369.2
i@, REOETEEMS . BE 2021 £K, FHAKLES 16 MERS, BRES
6925 1% (& 5).

RS 2021F EBFHAEREI CENREE

BRE | 2021%
ER REI=E
(FH8) |(FH, FamEn
1 FEAVE LS 200 53.3
2 FERAR 520 211.7
3 HEAVERAEE I ESHRAE FEANMFS 350 415
4 REANET 416 281.6
5 REANEE 300 0
6 PEHRELEE R EAT HRoEET 311 0
7 R REREE (WL BRAE ek as 210.1 0
8 AR IE R E 829.5 242.2
9 REREHERMEZERAE] FURAEERRMESE | 1080 220.7
10 RS AEREEE | 120 1174
11 FRBRE 239.2 0
WARBBOERABRAE
12 B BBERG 239.2 0
13 FLEREER A REEERAF FLAH 126 163
14 REIHF MmEEERAF Blayspi:il 54 212
15 RivshEEEtEE (435 BIRAE ek ETIVER):: 23] 1800 811
16 R HERRAT R HfE 130 0
ait 6925 2163.6




BEEMRZ ST, mEAdLass, EERRREEZRS ALY, RREFEFHLER
MK, 2021 &, BA¥IELF 2925.7 H18, HiRZETF 628.7 A (B 3), X EE 2163.6 A1,

HAB A mHacE 15511 5k, HFE

4 X
TN X

FE 71.7%; F5IANRIBRITEIHEEE] 60.8

T, S 2.8% (3R 6). Lthoh, 2FHRRRI 444.5 Hil. BN HENFHLUROH QMR
MIGTAE, WESDREECHIRESHE. @aMHNESFEIERKMMX,

E3 LBFRRIEEFRER
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B b5 FlaH BT Aol BT e
B xR _BREBEXRO WA _PERLAR B R _FRET

Bt _PEAtELE BT FR_FEARET
WP s EERR BT _HUHAERN
B R _BRBERR

L PUS | p::
T _dUhREERR

A

A
VA
P BT P
BT _FERUMRFS
B 5R _FERLER
W 7R P ELTEEY
BT _KEH

6 ZoMMZRIE R
P ﬁgu - =% = -y —
ayy | REIER| ggy AXIE| FHE Bt | LILEES 12/RUE
(Z78) | (5p/4m) |FR, FaME) IR 2 [Fith [53H
(7T/4@)
SC2101 5.7 290.3 199.2 0.0 187.5 11.2 0.5 -
SC2102 7.3 3225 229.1 0.0 217.2 114 0.5 -
SC2103 2.4 400.6 60.7 0.0 60.0 0.7 0.0 -
SC2104 0.6 380.0 174.3 0.0 152.3 11.5 10.5 -
SC2105 52 404.0 129.6 0.0 108.1 215 0.0 -

VA 2021F RS B MAIFRRE T,
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SC2106 21.0 421.8 500.5 0.0 327.5 173.0 0.0 -

SC2107 51 454.5 112.4 19.0 344 40.0 19.0 0.0

SC2108 4.8 433.7 1111 17.0 233 32.8 19.0 19.0

SC2109 20.8 423.0 492.6 18.3 345.9 90.4 19.0 19.0

SC2110 1.8 474.7 37.8 0.7 16.2 0.0 20.9 0.0

SC2111 0.0 521.1 0.2 0.0 0.2 0.0 0.0 0.0

SC2112 58 498.1 116.1 0.0 78.5 14.8 0.0 22.8
ait 86.5 - 2163.6 55.0 1551.1 407.3 89.4 60.8
e - - - 2.5% 71.7% | 18.8% 4.1% 2.8%

M. FREIAIN LT, SRRITERTIHERANE

2021 £ 6 A 21 H, UEAEAIFHBERINE LEERERR S O L,
A FREEH UA R ITNXINTRBIEIN G, FURHAN L, @R H B AT,
B R Bl Z U N EEFREBRRIFR.

EWRLER, FHNTZET IR, AXFeRERER, BRIZZESS5RR, N
ENEE, M EM. 2021 F2ERITIETT 1331050, RITRZE 156.25 5 F,
SRITEALEN 105.21 1270, B¥YMARE 1.17 53, BIYMAE 7910 Ko, B¥HEE 1.39 53

E4 2021 F RHAAN AR FF B R
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MABXSUESRE, 2021 FEIRHINRRZE SRR ENEILAN 6.97%, FE
E5FEREERN AIYLLHIN 21.05%.
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MRFLEEREERE, RRANSITHESERG. EHUXR, FUERIRkEs,
B R BRASRBAE. ENEREM MECRNREERE, BN HZN
B EMERFLAREIEXE, RITHRE TN R EEKT,

(Z) BRENSE, BAmRmIMIELRRE

FORAINN TG, RAERRSS, BNHHENGE. 2021 FERBAPNENRIIES
RENRBEARLERTE 30%-50% 2 /8], BRRS TARBVH A EREIR, MEBER SMFRN—EL
ENRAGE, BN ETZE, BTENGE. AN, BOKREENBASSIHINAN,
RERNAMBZRZINE DTG, FRIAREE NN REEUL N EmitimENEE
AYHE o

E7 RN EN RIS KRN A R RESER
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LRIE
EBECREIT £ 4 K, MEHBEMRE, mHIRRELRRE, S5ZETMFEE,
EITRE2EEMT, ESFRAEETE. DERARKNEER. BAR. EREMRRPEHRTE,
Bz AN EFRRE T2 A A R BN AN, (BEEFRR AN LN RERESN
IEMa HMN AT B 2022 F, HATEERERANETILBEN, FELUIZE M,
BIFRZZHNE, ARELFRREBRREIFH.
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Yang ¥ (2020) fERMERI. LMMIFLERRXALIMER 2018 £3 AE 2019 F 2 A
HAlE] INE FUREASTRENER, XEXRM, INE FHEGEMEE Oman FUMILE MBS =
JREA, M WTI # Brent MHEMNEZ INE FHENBHBENER, XEMMELREL: RE
INE BUHERER I ENEEMAMT WTIF Brent Blimi7, EEATAMXEZT/EN.

SEWL: Yang, C, Lv, F, Fang, L., & Shang, X. (2020). The pricing efficiency of crude oil
futures in the Shanghai International Exchange. Finance Research Letters, 36, 101329-.
https://doi.org/10.1016/j.fr.2019.101329

Yang A Zhou (2020) f£MA 5 2#RERAHIEMR INE RBHAK EHEE 3 MAR, HS
WTI. Brent 1 Oman FHHEASI ZBJAYX Ko BT VECM-MGARCH &2, XELI, FHIAL
ZEGFENEXER, HEEZIMAENMNEHEIE, INE ARG5S ERFE RREHZZER/IE
WIFAXMEER. XEXIEH, INE FRHGS EZFAMAL (WTI A Brent) Z[EIRIEXREL
Oman FHHASIER, THETERERZNEK.

BEXH@k: Yang, J., & Zhou, Y. (2020). Return and volatility transmission between China’ s
and international crude oil futures markets: A first look. The Journal of Futures Markets, 40
(6), 860-884. https://doi.org/10.1002/fut.22103

Zhang # Ma (2020) X F 2018 &£ 3 B ZE 10 BHAEIM 15 2 W40 E H A EIE, &5
Hasbrouck (1995) {584 %1#] Garbade-Silber #=REIH5T INE [RIHEASIARIRT Brent RIMHEALT
HNIELINIE R, HEFEE Diebold # Yilmaz (2012) #REHAZ INE. WTI ] Brent JEHERER
ZEINREEBHREE . XELAW, INE FEHEARRI T 48% MESHEN, m Brent FH
HABISTR T 52%, FE INE iR =N mmiz s R H N RA GBS,

SE k. Zhang,Y. J.,&Ma, S. J. (2021). Exploring the dynamic price discovery, risk transfer
and spillover among INE, WTI and Brent crude oil futures markets: Evidence from the
high - frequency data. International Journal of Finance & Economics, 26(2), 2414-2435.

Yang & (2021) MARPEEHAELR, @I GARCH RERIGEXM(E (VaR) AIEEML,
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2022 Development Report of
Shanghai Crude Oil Futures
and Options Market

In 2021, the world economy began to recover despite the persisting pandemic. With the
strong rebound of the crude oil demand, oil price also surged. Shanghai crude oil futures
(product code “SC” ) showed a high price correlation with the overseas oil prices and
faithfully reflected the regional supply-demand dynamics. Trading volume of SC rose
steadily; activities of institutional and overseas traders increased sharply; and the market
was more connected with the overseas markets than ever. On June 21, 2021, Shanghai
International Energy Exchange (INE) launched the crude oil options, marking the coordi-
nated development of China’s multi-layered energy derivatives market.

I. High price correlation with overseas markets and accurate indicator
of regional supply-demand

In 2021 with the rising vaccination rate worldwide, many countries lifted their travel restric-
tions, helping the crude oil demand to rebound. But because recovery was slow on the
supply side, the global oil market, in reversal of the stock buildup in 2020, was fast shed-
ding the existing inventories. As of the end of 2021, crude oil stock across the globe hit a
five-year low for comparable periods. Notably, SC contracts were an accurate indicator of
the changes in market fundamentals—price went up as the inventory declined. The price of
the dominant SC contract opened at ¥302.9 per barrel (bbl) for the year and closed at
¥499.0/bbl at the end of the year, gaining 64.74%. High and low prices were ¥546.5 and
¥301.6 respectively (Figure 1). The spread between the first-line SC contract and the
first-line Brent crude contract was as high as ¥33.7/bbl and as low as —¥84.9/bbl, averaging
—¥22.2/bbl over the course of the year (Figure 2).

Figure 1: Overview of Shanghai Crude Oil Futures (SC)
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Figure 2: Spread Between SC and Overseas Crude Oil Futures
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The price of SC, though closely mirroring the movements of its counterparts in overseas
markets, also showed a certain level of autonomy due to the increasing prominence of the

“Chinese factors.” In 2021, the SC-Brent and SC-WTI correlation coefficients were 0.977
and 0.969, respectively, higher than the 2020 figures of 0.961 and 0.894. Cointegration test
on the SC, Brent, and WTI futures prices showed two long-term equilibrium relationships
between them, indicating that SC is now a part of and is interacting with the international
crude oil futures market. In addition, compared with Brent and WTI, SC has been a better
barometer of the Asia-Pacific market. Granger causality test showed reciprocal causation
between Brent and SC and between Brent and WTI. However, no notable causation
relationship was found between SC, which represents the Asia-Pacific market, and WTI,
representing the North American market. These tests revealed that Brent is mutually influ-
ential with SC and WTl individually, but the SC and WTI markets are relatively independent
from each other.

The Shandong Province is home to many of China’s independent refineries, and their capacity
utilization rate provides a general picture of the marginal changes in crude oil supply and
demand in China. Their utilization rate began to fall in February 2020 at the outbreak of
COVID-19, and hit the lowest point of 36% in mid-February. As China managed to contain
the pandemic and the economy reopened, the utilization rate rebounded to above 60% at
the end of March. It then further climbed to 70% by the end of April and stabilized at around
75%. During these months, SC prices also demonstrated lesser declines and earlier
rebound than overseas futures products, giving an accurate picture of the demand changes
in China. The Granger causality test based on the weekly utilization rate of Shan-
dong-based independent refineries shows that, at a 5% significance level, SC prices Grang-
er-caused the refinery utilization rate and vice versa, i.e., these two are statistically mutual-
ly causal. According to the impulse response analysis, crude oil price shocks produce a
mostly positive, albeit much delayed, effect on the refinery utilization rate, peaking during
the sixth to seventh time intervals. This shows that the utilization rate of Shandong-based
independent refineries may to some extent be used to analyze SC prices, but without much
immediacy at the moment.
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Il.Improving price discovery in international oil markets and promoting
positive inter-futures market interactions

As market interest and engagement increases, Shanghai crude oil futures market is growing
and seeing an improving investor structure. In 2021, SC continued to post strong trading
volume and open interest figures, and was only behind WTI and Brent crude futures in
market size—climbing to the 13th spot in the Futures Industry Association’s global ranking
of the most traded energy commodity futures and options products. The SC market now
boasts overseas clients from more than 20 countries and regions in 6 continents, as well as
3 overseas special participants and 75 registered overseas intermediaries.

In terms of market performance in 2021, trading volume reached 42.645 million lots
(single-counted here and hereinafter) and turnover totaled ¥18.5 trillion, up 2.6% and
54.6% year-on-year, respectively. The average daily volume and open interest were 175,000
lots and 75,000 lots. In terms of participant structure, institutional traders, including gener-
al and special corporate entities, contributed over 50% of the daily trading volume and
around 70% of the open interest, up 8.1% and 7.6% from 2020, respectively. Trading
volume and open interest of overseas participants rose by 6.9 and 6.5 percentage points
over 2020. The proportion of trading volume, open interests and hedging of institutional
traders ranks the top among domestic futures. These institutional traders include leading
enterprises in oil industry, multinational trading companies, investment banks, funds and
asset management companies.

Table 1: Trading and Delivery of Shanghai crude oil futures Since Launch

Daily Trading Volume | Daily Open Interest Total Delivery

(10,000 lots) (10,000 lots) (10,000 bbls)
2021 17.5 7.5 2163.6
2020 17.1 11.9 8515.9
2019 14.2 2.9 1761.8
2018 14 2 284.9

SC has filled a void in China’s and even in the Asian-Pacific crude oil market and helped
improve price linkage in the international markets, becoming an integral component of
them in the process. Benefiting from this cross-market linkage, SC not only is developing
rapidly itself as a futures product and has enhanced the impact of the Chinese market on
the international market, it also has increased the vitality of the overseas crude oil futures
markets. Granger causality test shows that, between 2018 and 2021, SC prices became a
much more prominent Granger cause for the Brent and WTI markets, evidencing its grow-
inginfluence on them (Table 2). In terms of the share of day-time trading volume, trad-
ing of Brent and WTI futures during the Asian trading hours of 9:00-11:30 and 13:30-15:00
Beijing time accounted for 4.71% and 5.30% of their respective total daily trading volumes,
rising from 2.87% and 2.91% respectively from before the listing of SC, with statistical
significance increasing by 64.12% and 82.13% (Table 3). In terms of trading in the open-
ing hours, trading of Brent and WTI during the 30 minutes before and after the opening of
the SC market in the morning and afternoon trading sessions accounted for 1.68% and
2.42% of their respective total daily trading volumes, rising from 0.81% and 1.19% respec-
tively from before the listing of SC, with statistical significance increasing by 107.41% and
103.37% (Table 4).



Table 2: Granger Causality Test Results (2018-2021)

20184 20194 20204 20214
WTI->SC 3.818 14.129*** 1.131 4.013
Brent>SC 20.926*** 10.491*** 42.961*** 8.359***
SC>WTI 0.490 0.318 4.102 5.569
Brent>WT] 2.732 0.751 140.870*** 0.657
SC->Brent 0.486 0.457 12.611*** 8.329%**
WTI-> Brent 7.126** 1.583 34.384*** 0.927

Source: INE and Reuters

Table 3: Share of Trading Volumes of European and U.S. Crude Oil Futures Markets During Asian Trading Hours

Share of Daytime Trading Volume

(3 yeggslg/jfézrg Ehzeolleai/r?éﬁ5of sC) 2.87% 2.91%
aunch of SC til and of 2621) 471% 5.30%
2019 4.17% 4.52%

2020 4.85% 5.44%

2021 5.61% 6.13%

Source: INE and Reuters

Table 4: Share of Trading Volumes of European and U.S. Crude Oil Futures Markets During the Opening Hours

Share of Trading Volume around Opening Hours

(8:30-9:30 and 13:00-14:00 Beijing Time)

(3 years before the launeh of SO 0.81% L19%
launch of SC til end of 2021) L68% 2.42%
2019 1.46% 2.03%

2020 1.83% 2.62%

2021 2.04% 2.76%

Source: Reuters
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lll.Capitalizing on the domestic and overseas markets to set up more
delivery depot locations for better allocation of resources

In 2021, in response to market needs, INE continued to expand the capacity of delivery depots
for crude oil futures, increase their service radius, and optimize their locations. Notably,
INE welcomed the first multinational warehousing company in its list of designated deliv-
ery depots, Qingdao Haiye Mercuria Storage Terminal Co., Ltd., and a large private ware-
housing company, Dading Petroleum Logistics, which together have brought 3.692 million
barrels of additional storage capacity and operator diversity to INE” s delivery network. As
of the end of 2021, INE offered 16 crude oil delivery depots, with a total active capacity of
69.25 million barrels (Table 5).

Table 5: Delivery Depots and Delivery Volume of Shanghai Crude Oil Futures in 2021

Storage Capacity | 2021 Delivery

Designated Delivery Storage in Use Volume
Warehouse (1,000 bbls) | (1000bbis,excludingEFP)
1 SPRC Caofeidian 200 53.3
2 SPRC Rizhao 520 211.7
3 Sinopec Petroleum Reserve Co., Ltd. SPRC Cezidao 350 415
4 SPRC Zhanjiang 416 281.6
5 SPRC Hainan 300 0
6 PetroChina Fuel Oil Co., Ltd. PetroChina Zhanjiang 311 0
7 Sinochem-Xingzhong Oil Staging (Zhoushan) Co, Ltd. | Sinochem Xingzhong | 210.1 0
8 PetroChina Dalian 829.5 242.2
Dalian PetroChina International
9 Warehousing & Transportation Co., Ltd. | petroChina Dalian Intl | 1080 220.7
10 PetroChina Guangxi Intl 120 1174
11 Qingdao Port Shihua | 239.2 0
Shandong Port Group Co., Ltd.
12 Qingdao Port Mercuria | 239.2 0
13 Ya”gSha”E:;Qﬁi?%gﬁg?“onal ol Yangshan Ol 126 163
14 PetroleDuarlTiwaCo’?glios?i?sOCHo., Ltd. North Petroleum >4 212
15 Sti\igi%fgh(ﬁlvrg_i?a?%%gon.,?itld. Sinochem Hongrun 1800 811
16 Dading Petroleum Logistics Co., Ltd. Dading Petroleum 130 0
Total 6925 2163.6
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As oil price recovers and the forward curve flattens, crude oil inventory in China for the
delivery of SCis also dropping, with some of the stocks being shipped to neighboring coun-
tries and regions. In 2021, the futures stock started the year at 29.257 million barrels and
finished at 6.287 million barrels (Figure 3). Delivery in the year totaled 21.636 million
barrels, including 15.511 million barrels of Basra Light (71.7% of total) and 608,000 barrels
of the newly added Murban Crude (2.8%) (Table 6). Delivery through EFP was 4,445,000
barrels. Most of the crude oil delivered was imported through the customs or converted
from bonded physicals; some was re-exported to neighboring countries including South
Korea, Myanmar, and India.

Figure 3: Crude Qil (Futures) Stocks in China
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Table 6: Crude Oil Deliveries

Delivery Final MOI"I"Zhly1

Contract|Payment Set;lgment Delivery| oman UPPer | pupai | Murban
(¥mn) rice (L000bbs, Zakum
(¥/bbl) | excludingEFP)
SC2101 570 290.3 1,992 0.0 1,875 112 5 -
SC2102 730 322.5 2,291 0.0 2,172 114 5 -
SC2103 240 400.6 607 0.0 600 7 0 -
SC2104 660 380.0 1,743 0.0 1,523 115 105 -
SC2105 520 404.0 1,296 0.0 1,081 215 0 -

"' Note: No Qatar Marine, Masila, and Shengli crude oil was delivered in 2021.



SC2106 | 2,100 421.8 5,005 0 3,275 1,730 0 -
SC2107 510 454.5 1,124 190 344 400 190 0
SC2108 480 433.7 1,111 170 233 328 190 190
SC2109 | 2,080 423.0 4,926 183 3,459 904 190 190
SC2110 180 4747 378 7 162 0 209 0
SC2111 0 521.1 2 0 2 0 0 0
SC2112 580 498.1 1,161 0 785 148 0 228
Total 8,650 - 21,636 550 15,511 4,073 894 608
Percentage - - - 2.5% 71.7% | 18.8% 4.1% 2.8%

IV.Listing of crude oil options a further boost to the fledgling
multi-layered derivatives market

On June 21, 2021, the crude oil options (on SC contracts) were successfully listed on INE,
becoming China’s first RMB-denominated options product accessible to overseas inves-
tors. The crude oil options supplement the SC market and unlock additional risk manage-
ment strategies for enterprises.

The crude oil options market has been running smoothly since launch, with rapidly rising
trading volume and open interest and active participation by both domestic and overseas
investors. The product has shown fair prices and rising market functions. In 2021, a total of
1,562,500 contracts valued at ¥10.521 billion were traded over 133 trading days, averaging
11,700 lots and ¥79.1 million per day. Average daily open interest was 13,900 lots.

10,000lots
w
()]

Figure 4: Crude Oil Options Volume and Open Interest in 2021
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In 2021, the average daily options-to-futures ratio for INE crude oil was 6.97% by trading
volume and 21.05% by open interest.

Figure 5: Crude Oil Options-to-Futures Ratio by Volume and Open Interest in 2021
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(I)Close futures-options linkage enables high-quality market development

As a derivative of INE crude oil futures, INE crude oil options effectively supplement and close-
ly track the dynamics of the SC market. In 2021, options-derived futures prices and the
futures market prices for the corresponding contracts were closely linked at a correlation
coefficient of over 0.9.

Similar correlation between the two markets was also observed in terms of trading volume: a
large change in futures trading volume would be accompanied by a proportionally large
change in the options trading volume, indicating that investors were actively taking advan-
tage of the near-identical movements of the two markets to manage market risks.

Figure 6: Trading Volume of INE Crude Oil Options and INE Crude Oil Futures
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Indeed, in risk management strategies the crude oil options and the crude oil futures are a
natural match for each other. By combining the two into various personalized risk manage-
ment strategies, enterprises in the oil industry have found success in taming price trends
and fluctuations and become better at managing futures market risks.

(1) Reasonable options pricing promotes coordinated development of the ex-
change and OTC markets

INE crude oil options gained instant popularity upon launch and have been reasonably priced.
In 2021, the implied volatility of the dominant contracts mostly stayed within the 30-50%
band, slightly higher than the historical volatility of the underlying futures. The two volatili-
ty values showed similar movement trends and the options have been reasonably priced.
Because of the fair and reasonable pricing of INE crude oil options, many investors of OTC
options are now also active in the exchange market as the INE crude oil options gradually
becomes a pricing benchmark in the OTC market for crude oil and downstream petroleum
products.

Figure 7: Implied Volatility and Historical Volatility of Dominant Crude Oil Options Contracts
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Conclusion

In the four years since its listing, the INE crude oil futures has been a faithful indicator of the
supply-demand situation in China. The market has been growing rapidly, with an increas-
ingly varied range of participants, improving operations, and an ever-stronger ecosystem.
Shanghai crude oil futures is not only a more direct, accurate, and timely proxy for the
domestic market supply and demand, but also becoming an integral component of the
international crude oil market and helping promote price discovery in and the healthy
development of that market. In 2022, SHFE will keep pace with the changes in the interna-
tional spot and futures markets, optimize the range of deliverable crude oils, and introduce
innovative trading mechanisms to support the healthy development of the real economy.
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Domestic and Overseas
Studies on INE Crude
Oil Futures

Yang et al. (2020) investigated the pricing efficiency of INE crude oil futures for the period
from March 2018 to February 2019 with cointegration and Granger causality tests. They
found that the INE futures price was the Granger cause of the Oman spot price, and the WT]
and Brent spot prices were in turn the Granger cause of the INE futures price. The paper
thus concludes that although the INE crude oil futures market still shows lower pricing
efficiency than the WTI and Brent spot markets, it is efficient in the Asia-Pacific region.

Reference:Yang, C., Lv, F., Fang, L., & Shang, X. (2020). The pricing efficiency of crude oil futures
in the Shanghai International Exchange. Finance Research Letters, 36, 101329-. https://-
doi.org/10.1016/j.fr.2019.101329

Yang and Zhou (2020) examined the relationship between INE crude oil futures (SC) and
WTI, Brent, and Oman crude oil futures within the first three months of the listing of SC
using intraday data at 5-minute intervals. With the help of the VECM-MGARCH model, the
paper found a cointegrating relationship between these futures products, and that follow-
ing a negative price shock, the asymmetric volatilities and correlations between SC and
international crude oil futures markets became stronger. The paper also found that SC
showed stronger linkage with WTI and Brent futures than Oman futures did, especially in
the night trading hours.

Reference:Yang, J.,&Zhou, Y. (2020). Return and volatility transmission between China’ sand
international crude oil futures markets: A first look. the Journal of Futures Markets, 40(6),
860-884. https://doi.org/10.1002/fut.22103

Zhang and Ma (2020) built the Hasbrouck (1995) information share model and Garbade-Sil-
ber model with the 15-minute interval intraday data from March to October 2018 to study
the price discovery function of INE crude oil futures compared with Brent crude futures,
and used the Diebold-Yilmaz model to measure the risk transfer and spillover effect among
INE, WTI, and Brent futures markets. The results show that the INE crude oil futures contrib-
uted 48% of the information share, compared with the 52% share of Brent crude futures,
and that the INE market was the largest transmitter of volatility spillover among the three
markets.

Reference: Zhang, Y. J., & Ma, S. J. (2021). Exploring the dynamic price discovery, risk transfer
and spillover among INE, WTI and Brent crude oil futures markets: Evidence from the
high - frequency data. International Journal of Finance & Economics, 26(2), 2414-2435.

Yang et al. (2021) built several GARCH models to obtain the value at risk (VaR) connected-
ness networks. They found that, between March 2018 and April 2020, the international oil
markets were highly connected, with the INE crude oil futures persistently acted as a net
receiver of the risks from Brent and WTI, especially following the Covid-19 outbreak.

Reference: Yang, Y., Ma, Y.-R., Hu, M., Zhang, D., & Ji, Q. (2021). Extreme risk spillover between
Chinese and global crude oil futures. Finance Research Letters, 40, 101743-101743.
https://doi.org/10.1016/].fr|.2020.101743
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Li, Huang, and Li (2021) investigated the price correlations between the INE crude oil
futures and the spot prices of Oman and the OPEC Basket, as well as the hedging effective-
ness of the INE product. They analyzed the intraday prices from March 2018 to June 2019
with a GO-GARCH model and found that compared with WTI and Brent crude futures, INE
crude oil futures showed higher price correlation with the spot markets and was a more
effective hedging tool.

Reference: Li, J., Huang, L., & Li, P. (2021). Are Chinese crude oil futures good hedging tools?
Finance Research Letters, 38, 101514-. https://doi.org/10.1016/.frl.2020.101514

Lv, Yang, and Fang (2020) looked at whether investors can better hedge against the risks of
Chinese petrochemical stocks with the INE crude oil futures compared with the Brent and
WTI crude futures. By constructing the DCC, DECO, and Block DECO models based on the
data from 2018 to 2019, they found that the INE futures provided superior hedging and
portfolio diversification results versus WTI, but inferior results versus Brent.

Reference: Lv, F,, Yang, C., & Fang, L. (2020). Do the crude oil futures of the Shanghai Interna-
tional Energy Exchange improve asset allocation of Chinese petrochemical-related stocks?
International Review of Financial Analysis, 71, 101537-. https://doi.org/10.1016/].ir-
fa.2020.101537

Yi, Yang, and Li (2021) investigated whether the macroeconomic uncertainty factors can
explain and forecast the INE crude oil futures market’ s volatility for the period from March
2018 to June 2020. The authors used the GARCH-MIDAS model to address the differences in
data frequency and found that among the major oil consumers (the United States, China,
and Japan) and the major oil exporters (the United Kingdom, Canada, and Russia), the
geopolitical risk, economic policy uncertainty, and pandemics situation in the United King-
dom and Japan had greater predictive power for the volatility of the INE crude futures.

Reference: Yi, A, Yang, M., & Li, Y. (2021). Macroeconomic Uncertainty and Crude Oil Futures
Volatility-Evidence from China Crude Oil Futures Market. Frontiers in Environmental
Science, 9. https://doi.org/10.3389/fenvs.2021.636903

Disclaimer: The papers cited above represent the personal views of their authors
only. They are solely provided for reference use and do not represent the views
of INE. INE is not legally liable for any copyright issues that may arise from these
papers.
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Open

Highest

Lowest

Close

Table 1: Market Price

30-Day Volatility (%)

Basis (¥/barrel)

Highest

Lowest

Average

Highest

Lowes

t |Average

302.9

546.7

301.6

499.0

8.92

3.64

598

32.81

-51.16

-18.91

Table 2: Trading

Trading Open Interest
Cumulative | Average | Average | Highest . Average | Highest
Trading C;Jmulatwe daily daily daily Daytime daily open |daily open
volume uerover volume | turnover | volume ;essmor/w interest | interest
.000lots)| M) (1000 lots)| (¥mn) |(1,000 lots)| Shar€ (%) (1 000 lots)|(1,000 lots)
42,645.2 18.50 175 76,115 3973 37.53 75 108.3

Table 3: Delivery

Cumula- | Cumula- Highest Delivery Delivery
tive tive Most | monthly | Most | volumeof \viostactive| Yolumeof | gpp
delivery | delivery | delivered | delivery | delivered delivme?éé oill delivery mgzlti\?ec:;ve volume
quantity | amount | contract | quantity |oilstream | stream depot depot  |(1,000 bbl)
(1,000bb | (¥mn) (1,000 bbl) (1,000 bbl) (1,000 bbl)
21,636 | 9,220 | SC2106 | 5,005 Bf?srah 15,511 |Snocheml o 115 | 4 445
ight Hongrun
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20215 [FHEASR
ZHEHIRT —HE TR R

=R EREREBRAT
STRAITS FINANCIAL SERVICES PTE LTD
J.P. Morgan Securities plc
Orient Futures International (Singapore) Pte. Ltd.
DBS Bank Ltd.
Societe Generale International Limited
HEFTALEAEERAE
Goldman Sachs International
ABN AMRO Clearing Bank N.V.
EAEmMBRATE
HEEEPRR AR AR
HGNH INTERNATIONAL FINANCIAL (SINGAPORE) PTE. LTD.
Bt (B8 BRAT
TCARHALE (B E)BIRAT
R—HAERAE]
Phillip Futures Pte Ltd
KGI SECURITIES (SINGAPORE) PTE. LTD.
BEXERERRSERAT
ADMIS Singapore Pte. Limited

[TREAST (B8) BIRAF
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Outstanding Analysts

Outstanding Industry Service Team Award

Petrochemical Team of Investment Consulting Department, Founder CIFCO Futures

Energy Division, SDIC Essence Futures

Energy Team, ShenYin & WanGuo Futures

Energy Service R&D Team, Guotai Junan Futures Industry Service Research Institute

Energy Research Team, Everbright Futures

Outstanding Analyst Award

China Securities Futures (Li Yanjie)
Shenwan Futures (Dong Chao)
SDIC Essence Futures (Gao Mingyu)
Haitong Futures (Yang An)

)

Everbright Futures (Zhong Meiyan

Gelin Dahua Futures (Wang Kai)
Huatai Futures (Pan Xiang)

Orient Futures (An Ziwei)
Hongyuan Futures (Zhan Jianping)

Guangzhou Futures (Ma Chen)

Top 20 Members in 2021
by Crude Oil Futures Trading Volume

Huatai Futures Co., Ltd.
CITIC Futures Co., Ltd.
Orient Futures Co., Ltd.
Guoxin Futures Co., Ltd.
Guofu Futures Co., Ltd.
Guotai Junan Co., Ltd.
Luzheng Futures Co., Ltd.
Haitong Futures Co., Ltd.
Galaxy Futures Co., Ltd.

Huawen Futures Co., Ltd.

Huishang Futures Co., Ltd.

Industrial Securities Futures Co., Ltd.

Xinhu Futures Co., Ltd.

Zheshang Futures Co., Ltd.

SDIC Essence Futures Co., Ltd.
Founder CIFCO Futures Co., Ltd.
Everbright Futures Co., Ltd.

Yong' an Futures Co., Ltd.

ShenYin & WanGuo Futures Co., Ltd.
Hongyuan Futures Co., Ltd.

34



Top 20 Overseas Intermediaries in 2021
by Crude Oil Futures Trading Volume

Bright Point International Futures Ltd.
Straits Financial Services Pte. Ltd.
J.P. Morgan Securities plc
Orient Futures International (Singapore) Pte. Ltd.
DBS Bank Ltd.
Société Générale International Ltd.
China Xin Yongan Futures Co., Ltd.
Goldman Sachs International
ABN AMRO Clearing Bank N.V.
BANDS Financial Ltd.

HGNH International Futures Co., Ltd.
HGNH International Financial (Singapore) Pte. Ltd.
CSC Futures (HK) Ltd.

Yuanta Futures (HK) Co., Ltd.

CN First International Futures Ltd.

Phillip Futures Pte. Ltd.

KGI Securities (Singapore) Pte. Ltd.

DA International Financial Service Ltd.
ADMIS Singapore Pte. Ltd.

GF Futures (Hong Kong) Co., Ltd.
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