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HERRERSERE BB FZIRSS (ATS) Effto
FCREASRFNTEE M EFMUE RIS L.
ERN SRR REEXER A MERRETE R A BEEREE.
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Frigiz B IR AR ERES EFA R B EE R B G EF R o
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INE completed the registration for Hong Kong Automated Trading Services (ATS).

Shanghai crude oil futures debuted as China’ s first commodity futures product open
to international investors.

The first ship of deliverable crude oil futures was unloaded into the designated deliv-
ery storage facility of Dalian PetroChina International Warehousing & Transportation
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 company became a storage site of crude oil futures delivery, with an
approved capacity of 1,000,000 cubic meters and an active capacity of 400,000 cubic
meters.

Dalian North Oil Petroleum Logistics Co., Ltd. became a designated delivery storage
facility, and Dalian PetroChina International Warehousing & Transportation Co., Ltd.
became a storage site of designated delivery storage facility.

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

The open interest hit a new high of 188,400 lots.

Sinopec Petroleum Reserve Co., Ltd. Zhanjiang Branch at Lingang Industrial Zone,
Xinggang Avenue, Zhanjiang, Guangdong Province, and Sinopec Petroleum Reserve
Co., Ltd. Caofeidian Branch at Caofeidian Industrial Zone, Tangshan, Hebei Province
became the storage points for designated delivery storage facility.

The trading volume hit a new high of 494,800 lots.

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

The monthly delivery quantity hit a new high of 13.859 million barrels.

Guangxi PetroChina International Reserve Depot of Dalian PetroChina International
Warehousing & Transportation Co., Ltd. became a storage site of designated delivery
storage facility.

INE launched TAS order and released the Marker Price.

Murban crude oil was added as another deliverable crude oil, eligible to be loaded in
for the issuance of standard warrants and futures delivery from June 1, 2021.
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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.

INE released the Monthly Average Settlement Price (MASP) for crude oil futures.

The depot of SDIC Oil & Gas Terminal Yangpu Co., Ltd. located to the north of Park
Road No. 1, Chemical Industry Park, Yangpu Economic Development Zone, Hainan
Province, was approved as a storage facility of the deliverables for INE crude oil
futures.

Basrah Medium and Tupi were included as deliverable crudes for the Shanghai crude
oil futures. As of November 1, 2022, the Basrah Medium crude oil and Tupi crude oil
can be applied for standard warrants issuance and futures delivery.

The trading volume of INE crude oil futures hit the record high of 516,000 lots since its
listing.

QFl was approved to trade crude oil futures and options products.
INE posted participation of overseas traders from nearly 30 countries and regions

across 6 continents (Asia, Africa, Europe, North America, Oceania, and South
America).

To be continued......
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2022 F 12 B , £KEZREEFBET (HAEANER) (FOW) Eh8 2022 FETMEARTIHR
M3z ezl (The Asia Capital Markets Awards 2022) £, EBHISZZZFr (BFF_EHAFT) MEF
NE LBEMRERER S0 (B EHREETR, INE) R “EEREPEXRBAR”. 7 2022 F
TNEETR X2 (Energy Risk Asia 2022 Awards) MR E1L E, FHARERMECHIAN G AR “&F

ERESIFHR,
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GLOBAL '
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s 2022
RECOGNMISING ASIA'S CAPITAL MARKET Tri'-.LEI"-J*TS

CI;IINESE EXCHANGE OF THE YEAR

Shanghai Futures
WINNER 2

Exchange, INE

=E EnergyRisk Innovation of the year

> Asia Awards 2022 Shanghai International
Winn er Energy Exchange
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| Honors

In December 2022, the Shanghai Futures Exchange ( “SHFE” ) and its subsidiary Shanghai
International Energy Exchange ( “INE” ) won “Chinese Exchange of the Year” by the
Futures and Options World (FOW) of the Global Investor Group at the Asia Capital Markets
Awards 2022. INE crude oil options won “Innovation of the Year” at the Energy Risk Asia

2022 Awards.
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2022 &, SEMEBUCARRNZ BRI, MUKk EREE@BKS SH DB S,
SHREFTITENBEE, EFCHNESIME, 2MHREAEBLEFAEES FEARES, B8,
FEEREAST (SRR SC) MIERESIHINANBERKD). BRRMXIFMETHEN,
SCEL T B AMAR B KB G o

—. EEFHREMNESIRNMDIEERD, FERFHRRTKIFNEEREERITR

(—) MBREENKKEEK. SURIBEEDES
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LRI E S E R HN RERAIE_ KBS E . LERMIAREM 820 7T/ 18,
Bl E 5 FRFE. FHE, ﬁ%%amﬁfM#$$ﬁimE LIRGEFEEK. EBE
KBNS ELAE. ERKEHEANEREAERDALBS=NIETE, HNEZ 1. BE 12
B30 H, LEREBEBERENEHRT 562.8 7t/ (Y4 80.81 £t /1), 1K 2021 FK L
7k 12.79%; ICE Brent BIHHATIUN T 85.91 =7t / 18, CME WTI EUHEALIUTF 80.26 =7t / 1,
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(2) RAMMERBRREEFEES, HECHERRHIZESRR
EEFEERHENMBART AENDZELMNX—2 R HERE B MMEBN T, MK
B, LBRARAENMBESSRIMNANESAEBERE—X, BMNEHE, HEBHR. &
BRI RME KT HEXRNEN. SRIINTEFRBHA. MENEMAL, ARMIHNH
BN LERRIMENETREE T AR AMENE. BREE. ARMRETLESFZERE,
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E2 EBRMIGESRINTHALEN =

= =
150@ |5 900
800
100 700
600
50
500
400
0 .
n m m 300
\ — O
N 200
50 0 m m
i 100
-100 20214 20224 0
o SCETT-BRENTETT —— SCHE1T BrentE1T (¥) — WTIETT (¥)
HRIOR: LBEMERRRZ P 0. BB
E3 BRIMESIEE
80 1 E 4
- ~
60 B K 35
40 K
3
2° B
O e r— il .|||‘h \ Wi i 25
o 58 S T i zznficts -
40 THENe TETEETTRoD s
-60
1
-80
_100 0.5
-120 0

B SC—17-Platts Dubai/Oman(¥)

B8 (T /1)

HHERR. EEEFRERZZTH0. BE



E4 BRIMES ARTICE
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———SC-Brentft& —— EZnRARMLE (G#)
HERR: EBEMRERIZZH0. BB

HEEAANARERNBEEESNER. MEZENHD A BEmHIE LR,
FRECHR SR RET RIZ . BT HSEUNNEHEZEXRBESE, RAH OMMBIH
THIRHEZMAAMN, MR BNREEGMNIFAMEIVTRO. |RIE Kpler HIEER, 2022
FREHIIOMBIE MO8 233.6 518/ B, 182021 F49 143.9 5SS H LK 62.3%.

BEHHOZTTARMXBNEREERN ESPO, BRARFHENERE . 2022 F 4 BLIK,
ESPO &R EHARENM K. ESPO SHAFENMNETERTN 1IN A EH
MBEORR, HESFERHRZRATEL K. LEFARENEEEMRRT X—T K,

BiFE, 2022 F 4-6 B, ESPO WA ANL/K 20-30 £t / 18, IWINXSF ESPO # O
BARBEF, BATHRREANIDFENR. P, RERNEBRET 8, SMINsEI 1T
ZERE], BAMMREEEE T E, R ERRERMW, URARRBENETERZZHMH L
BRI R EFRAEASS, HE LGNNI, £F LERARERPRRBELF
MG EF T Ko RRIMNEET N ER DN IERINEFERFNZZ NS, FEERRIN
NENFLSEM, LEFRAHRAKIEEREIFLAECER 85 AR RIHELE, FREESES
BETHIR.
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HEEE 4113 B, EFEREZE 197 BRHLMU, w5 sRafaEmEsREERAN R
JERIEIE B RN/ MEF K,

9-12 B, ESPO 5HRARBMNERLWEE 2 X7t / REA, ELBFRAMBENERE
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2022 3 B9 H, LEFHABRRIEE EAE 15%, FLIERT, miZeRmksFREA
WS T FURMBAT ISR R B, 2022 &, BUMEATI SR 5358.08 FF, MR EEN
34.91 A127t. BYMAE 22.14 AF, W 2021 £18K 25.60%; AWFOE 693 AF (&
6930 tE, ARNFEHBEREN S ELH), 12021 F T 8.09%.

REIFE, &E 2022 FK, FAMRKEECXEICESRAESE 68415 A, 2FH
EN2407.1 B (BHARI) . REHENFHURXHEONE, BB DR MFEE HIBFEE.
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mHE5EEMHEE, —REANFHREASNHESS5E[QYRR AL 5 5, B
CaBE 7 . MMXZENRZS. HFENMERRELAHUEEANE EHIAEMMEI .
BN ZEBBHMR EETIHAHMREN 1/4, BIIF O SBT3 M. 2022F 98, T
BT E AR SN IR B R B AL £, ORI BB A QR A RQFII EEZ 535, W5
AR BINRZGELETMZ . B, BEGHAQR. AZH. RART. 2
R EEATRIRTHERIIIZET EBRAARER S, BIRZEBE T/~ AME 30 T
ERMMX, BIMFHREE5EH IR, FRMNRINRNYME 78 Ko

(2) FEHRINGHE WS 20

B 2021 FEMLK, FUAANARZFECMRRER K, NENGE, SRBmREK
hR%E, FUERZ5RR, THFEMETEN. 2022 F, RARHNRITNE 660.08 5F,
SRITEALER 635.91 127T, BIYRACE 2.73 53, BYMEEN 2.63 27T, AR EE 2.18 55
A8, BN BSF Rt D5l LK 132.17%. 232.17% # 56.64%, 2
REEFES, FRANREZS BRI ERTHINE. E2RAREmTUARBEE Risk.Net
AR 2022 FIMBETRXPLEE (Energy Risk Asia 2022 Awards) M1 £, FHEANEG
NIRE "FERELHR BIHR.

&7 mE, 2022 FERBINEN GE, THRVIREKEIRERLT 40%~80% HIX8],
EBBEEIRREAE RN RN, P& IR FHERR s B o
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=. FihHEAGE. HAMBhhP k2R A R

TFER, EBAERZMRNERRBIE. NGB EMRS KELFIE, 8D
Al ERA R

HnmE, NTATBURHBEFNNESE, LEBEFRERRZHT0E 2022 F£5 A 10
A#ETRRAEAYERN. hih, NERFRBAENBIZATR, EHEHT “BIKE.
RERE TME, sISEMEWERE. Ma i XATFNERSZTSE LBRAMETITN.

HIRnE, B 2021 FEEINR “EHd I RSRE" HRKBIELEK, ZFilkd
WA BRI EEX, BAdlREET. AXFRBWERSE, 2022 F 15 Rik
W 5755, M AR RN EE XK, B 300 AL F BN, 2021 F ERAFTEERN T “HA
ERMTE” KRB, Nl “RERNT. BESEMAEE, 2022 FHEM 11 £ "HKR
T8 W55, REBEIGIENE 27900 M, SHRHARAFE 271 Hrt, 25090 5 K, A
FRITIRNERAZM AN T, FRIANARSS SSIALFRITHEEIEE E Mo

25 FRE, EBRRAKET MR Bm EARNER, AU ENRZ S BETE,

BERNRZERENLEADFE, RMPETHHEENEENS K. N T EFHETD
RHHBER, LBEFRERR SO EMNREHRASISE L TN BRI~ RR,
B ES mERNESE, YIRRSEELFRLEER K.
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| BRI SR

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,
XEXRI, 2018 F 3 BE 2020 & 4 AfAiE), EffFMIRETEERKE®R, HE INE FH
HAGI—HRZ Brent 1 WTI RUMERSIRY R XLIERE, LHRET Covid-19 IBAXZ/a.

SEX@E: 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/j.frl.2020.101743
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Li, Huang #0 Li (2021) #3577 INE RHEASTS Oman [RMA] OPEC &FEM—iiFRIMIN LT
ZIBIMISHERME, LAK INE RHEASR AN AR, KA GO-GARCH 1®RE54T 2018 £3 AE
2019 £ 6 AHAEEANTS, HRAM, BT WTIF Brent FUHHEAST, INE FBHAGTSIME
HiHZENMIEEXEES, B INE NP EAN A EMEEES.

SEX@: 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 #l Fang (2020) BA5% INE [RIHHASES Brent A1 WTI [RIBHALIAELL, BERIUELTF#
RN ABEN AR EE] EﬂﬁIi‘E?éfoﬁfE’Jﬂlho KA 2018 & 2019 FHIELUK DCC. DECO
#0 Block DECO 122!, FARAI, INE FMEAGEXT R D EIE BRA S ELL WTI R BARSS
RIEYF, B5 BrentJ"?' JHEASIAREL AR SR,

BEX#E: Ly, 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 # Li (2021) ERMHRT 2018 £ 3 AE 2020 F 6 BHABIAMEFAHEMST INE
[RMEATTRVARREATUNAE /1. YEEER CARCH-MIDAS ZEABREBIBMEER M@, KINE
FERHWEEE—XE. FEMBAX, URTEFAHOE—ZE. MERMNHD G
AN, SFBRAEEMERRAORTERRSD, REMNBARNERETN INE RHHE
R RIEBERER,

BEHER: Vi, 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
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BEX#E: Yu,Z.,Yang,J.,&Webb,R.(2022). Price Discovery in China's Crude Oil futures
Markets: An Emerging Asian Benchmark? Journal of Futures Markets.https://onlineli-
brary.wiley.com/doi/full/10.1002/fut.22384
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2023 Development Report of
Shanghai Crude Oil Futures
and Options Market

Over 2022, the global economic downturn became more pronounced under the whammy
of international geopolitical crisis, the lingering Covid-19 pandemic, and the U.S. and
Europe’s aggressive interest rate hike in response to accelerating inflations. This added
volatility to the global oil market, with oil prices surging sharply followed by a downtrend.
Against this context, Shanghai crude oil futures (produce code: SC) showed significant
growth in trading volume and maintained a high price correlation with overseas oil prices,
offering an accurate picture of the supply-demand dynamics of the regional spot market.

1. High price correlation between Shanghai crude oil futures and over-
seas markets to better reflect the supply-demand dynamics of the
regional spot market

(1) Sharp price surge before downtrend and wide fluctuations at a high level

Over 2022, the global crude oil price peaked before it took a downturn, and fluctuated
within a wide range at a high level. In the first half of the year, oil prices soared due to low
inventory and high uncertainties in oil supply as the USA and European countries sanc-
tioned Russian oil export amid the Russia-Ukraine crisis. Shanghai crude oil futures exceed-
ed RMB 820/barrel and hit a record high since its listing five years ago. In the second half of
2022, oil prices spiraled down as Russia gradually restore its oil export and the price of
major asset classes are dropping due to the plaguing high inflation, Fed’ s interest rate
hikes, strong USD, and inverted USD yield curve. As of December 30, the active contracts of
the Shanghai crude oil futures closed at RMB562.8/barrel (US$80.81/barrel), up 12.79%
from 2021. ICE Brent rose 8.31% year-on-year to US$85.91/barrel, and CME WTI 4.25% to
USS$80.26/barrel.

Figure 1:Shanghai Crude Oil Futures, 2018-2022
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(2)Domestic-overseas price spread indicating supply-demand dynamics of the
spot market and futures warrants indicating the market characteristics

SC futures price represents the crude oil price in China and even Asia, an important crude
oil consumption and distribution hub. The trends of SC futures and overseas markets are
similar in the long-run, but the short-run discrepancies can better and more effectively
reflected the movements in the supply and demand of the regional market. Compared
with the prices of the major crude oil futures and spots in overseas markets, the price of
the RMB-denominated and settled SC futures is influenced by multiple factors, including
the price spread of different crudes, freight rates, and RMB/USD exchange rate. In 2022,
the spread between SC futures and overseas crude oil futures became more volatile amid
the worsening Russia-Ukraine crisis, the structural change in Asia’ s crude oil import
demand, the soaring freight rates, and the US dollar appreciation.

Figure 2: Spread between SC Futures and Overseas Crude Oil Futures
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Figure 4: Price Spread v. RMB-USD Exchange Rate
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The supply-demand fundamentals determine the commodity prices. The international
crude oil trade has seen profound changes since the European Union and the U.S. an-
nounced sanctions on Russian crude. Russian crude export to Europe shrank dramatically
and Asian countries imported more Russian crude, while the Middle East has been export-
ing more crude oil to Europe to fill the gap. Kpler statistics show that Russia exported
2.336 million barrels per day to Asia in 2022, up 62.3% from 1.439 million barrels per day
in2021.

ESPO, an important substitute of Middle Eastern crude, is the primary crude that Russia
exports to the Far East. Since April 2022, ESPO has been sold at a large discount com-
pared with the Middle East crude. The spread between ESPO and Middle Eastern crude
has a direct impact on the import demands of the Asian markets for different crudes, thus
changing the crude oil trading direction. This change has been indirectly reflected by the
SC futures price.

Specifically, from April to June 2022, as ESPO was sold at $20 to $30 discount per barrel
compared with the crude imported from the Middle East, Asian imports of ESPO increased
considerably, partially replacing the middle eastern crude. During this period, China’ s do-
mestic consumption of refined oil plunged as social distancing rules were implemented
to curb Covid-19 spread. These factors weakened the demand for load-out of middle east-
ern crude as the deliverable for SC contracts, dragging down the prices of near-month
contracts and widening the discount of SC contracts compared with the theoretical CIF
price of the Middle Eastern crude. The spread fluctuation between the domestic and
overseas crude oil markets created new opportunities for arbitrage. As the spread wid-
ened, warrants of 850,000 barrels of crude oil stored in Hongrun, a designated delivery
storage facility for crude oil, were de-registered, and the underlying oil loaded out and
transported to Qingdao Port for re-export.

In July and August, ESPO prices rebounded and the spread between the ESPO and the
crude imported from the Middle East narrowed to USS5 per barrel as Asian import of
ESPO climbed. China’ s demands for the crude imported from the Middle East also
recovered notably. As a total of 4.113 million barrels of crude oil warrants were deregis-
tered and loaded out, the inventory fell to a historical low of 1.97 million barrels, driving
a rapid uptick in the price of SC futures and making it slightly above the CIF price of the
Middle Eastern crude.
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From September to December, the spread between ESPO and the crude imported from
the Middle East further narrowed to $2 per barrel. As the SC futures maintained a premi-
um over the CIF of the Middle Eastern crude, 8.196 million barrels were loaded in and
registered for warrant creation. By the year-end of 2022, the inventory for SC futures hit
a year high of 10.166 million barrels.

Figure 5: Price Spread and Inventory
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2. Development of Shanghai crude oil futures and options markets in
synergy

(1) Further expansion of the crude oil futures market with improving market
structure

Crude oil futures markets at home and abroad have marked up their margin require-
ments in the face of an increasingly volatile oil price. On March 9, 2022, the margin
requirement for SC contracts was raised to 15% to prevent market risks. Despite the
margin rise, demand for hedging and investment has pushed up the trading volume of
crude oil futures. In 2022, the cumulative trading volume of SC futures stood at
53,580,800 lots and the cumulative turnover amount to RMB34.91 trillion. The average
daily trading volume posted a 25.6% increase from 2021 to 221,400 lots, and the average
daily open interest an 8.09% fall to 693,000 lots (equivalent to 69.3 million barrels, five
times of the China’ s daily consumption).

In terms of delivery, as of the end of 2022, the total active capacity of the designated ter-
minals for crude oil futures reached 68.415 million barrels, and 24.071 million barrels (in-
cluding EFP) were delivered over the year. Most of the crude oil delivered was imported
through customs declaration, and a portion was re-shipped to South Korea, Myanmar,
and other countries and regions. To address the changes and development needs of the
spot market, the Shanghai International Energy Exchange ( “INE” ) admitted the Iraqi
Basrah Medium and Brazilian Tupi crude oil as the deliverables for SC futures in October
2022.
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Figure 6: Daily Trading Volume of Domestic & Overseas Crude Oil Futures
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2018 2019 2020 2021 2022
140,260 141,985 171,135 175,495 221,408
865,658 810,347 839,422 890,284 864,916

1,186,992 1,157,225 1,083,534 981,963 825,463

Figure 7: Daily Open Interest of Domestic & Overseas Crude Oil Futures
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2018 2019 2020 2021 2022
19,808 28,796 118,909 75,409 69,312
2,355,892 2,371,671 2,543,040 2,415,263 1,932,816
2,336,749 2,075,867 2,124,266 2,261,361 1,668,919
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Figure 8: Delivery of SC Futures Contracts
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In terms of the participant structure, institutional participants including general corpo-
rate clients and special corporate clients have accounted for about 50% of the average
daily trading volume and over 70% of the average daily open interest. SC futures has
taken the lead in trading volume, open interest, and hedging percentage by institutional
traders among the futures products listed in the domestic market. Overseas traders have
accounted for about a quarter of the average daily trading volume and over 30% of the
average daily open interest. In September 2022, SC futures became accessible to QFIl and
RQFII which were approved as direct traders. This arrangement further diversifies the
channels of opening up the China’ s futures market and the types of overseas investors.
By now, almost all the benchmark multinational oil producers, traders, investment
banks, funds and asset management companies have traded in the SC futures market.
The SC has welcomed overseas participants from nearly 30 countries and regions across
6 continents, as well as 3 overseas special participants, and 78 overseas intermediaries.

(2) Preliminary achievements of the crude oil options market

Sinceits launch in 2021, Shanghai crude oil options have seen rapid growth in both the
trading volume and the open interest. Featuring fair pricing, close connection with the
underlying market, and active participation of industry clients, the market is growing
influential. In 2022, the cumulative trading volume of crude oil options stood at 6,600,800
lots with a total turnover of RMB63.591 billion. The market grew rapidly with the average
daily trading volume up 132.17% to 27,300 lots, the average daily turnover up 232.17% to
RMB263 million, and the average daily open interest up 56.64% to 21,800 lots. Shanghai
crude oil options have progressively won recognition in the global markets. It was hon-
ored with “Innovation of the Year” by Risk.Net, an authoritative media outlet of global
commodities, at the Energy Risk Asia 2022 Awards.

In terms of pricing, crude oil options were fairly priced throughout 2022. The implied vola-
tility of the active contracts stayed between 40% and 80%, with the trend in alignment
with the historical volatility of the underlying futures contracts, offering a reliable refer-
ence for the expected volatility.
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Figure 9: Implied Volatility and Historical Volatility of Crude Qil Options over 2022
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The crude oil options and their underlying futures are highly correlated in trading
volume. The trading volume of the underlying futures fluctuates with that of the underly-
ing futures contracts, indicating the synergy of crude oil futures and options in price risk
management.

Figure 10: Trading Volumes of Crude Oil Options and Futures over 2022
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3. Crude oil futures and options in support of the healthy development
of the industry

Over the years, the Shanghai Futures Exchange ( “SHFE” ) has been promoting the devel-
opment of crude oil futures and options markets and offering support for the real econo-
my, to bolster the healthy development of the industry.

To provide companies with more reliable price references, the INE introduced the Month-
ly Average Settlement Price (MASP) for Shanghai crude oil futures on May 10, 2022. It also
launched a special program called “Supporting the Enterprises and Stabilizing the
Industrial Development” |, to expand the application scenarios of the futures prices and
encourage enterprises to use the price of the SC as a reference during the spot trading in
crude oil, refined oils, and natural gas.

In 2021, a pilot program of “Introducing Options to Enterprises and Serving the Real
Economy” was launched to help industry companies manage risks with in-exchange
options trading and operate in a robust manner. Under the program,15 oil related compa-
nies properly managed the risks relating to 3 million barrels of physicals through options
trading. In 2021, SHFE’ s pilot option promotion program of “Stable Price and Orders for
SC Futures” helped assure oil supply and price stability for oil enterprises. In 2022, 11
transactions were executed under the “Stable Price and Orders for SC Futures”
program, in which 5 influential crude oil companies traded 27,900 metric tons of physi-
cals, with the premium amounting to RMB2.71 million. Crude oil options have played a
prominent role in serving the real economy.

Over the past five years, Shanghai crude oil futures has witnessed a growing market and
progressively improving rules and trading mechanism. With the increasing participation
of different types of domestic and overseas traders, the market has served as a direct and
effective indicator of the supply-demand dynamics of Shanghai crude oil market. To
better address the trading needs of the market, the INE is stepping up the efforts in devel-
oping and launching natural gas futures and refined oil products, with a view to building
a well-structured product line and ecosystem and supporting the real economy in risk
management.
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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

28



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

Yu, Yang, and Webb examined the price discovery performance of INE crude oil futures for
the spot prices of 19 types of Asian crude oil from March 2018 to March 2022 using a quanti-
tative approach. The study showed evidence of the price discovery function of INE crude oil
futures for deliverable and some non-deliverable crudes. INE crude oil futures performs
price discovery function for Saudi Arabian Medium crude, Kuwait crude, and Iran’s
Forozan crude in the way similar to other deliverable crudes.

Reference: Yu, Z., Yang, J., & Webb, R. (2022). Price Discovery in China's Crude Oil futures
Markets: An Emerging Asian Benchmark? Journal of Futures Markets. https://onlineli-
brary.wiley.com/doi/full/10.1002/fut.22384

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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Outstanding Analysts

Outstanding Industry Service Team Award

Investment & Consulting Department, Founder CIFCO Futures Energy and Chemical
Engineering Research Group

Energy Division, SDIC Essence Futures

Energy Research Team, Everbright Futures

Energy Industry Service Team, BOCI Futures

Crude Oil Industry Team, Zhongtai Futures Jinan Branch

Outstanding Analyst Award

Shenwan Futures, Dong Chao
Haitong Futures, Yang An

Founder CIFCO Futures, Sui Xiaoying
Everbright Futures, Zhong Meiyan
Guotai Junan Futures, Huang Liunan

Hengli Futures, He Han

CCB Futures, Li Jie

CITIC Futures, Gui Chenxi
Huatai Futures, Pan Xiang
Orient Futures, An Ziwei
BOCI Futures, Lu Ming

Top 20 Members by Crude Oil Futures
Trading Volume in 2022

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

Huawen Futures Co., Ltd.

Zheshang Futures Co., Ltd.

Shenyin & Wanguo Futures Co., Ltd.
Xinhu Futures Co., Ltd.

Huishang Futures Co., Ltd.

Founder CIFCO Futures Co., Ltd.
Everbright Futures Co., Ltd.
Soochow Futures Co., Ltd.

China Securities Futures Co., Ltd.
Zhonghui Futures Co., Ltd.

Huaan Futures Co., Ltd.
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Top 20 Overseas Intermediaries by Crude Oil
Futures Trading Volume in 2022

Bright Point International Futures Limited
Straits Financial Services Pte. Ltd.
J.P. Morgan Securities plc
Goldman Sachs International
Capital CSC Futures (Hong Kong) Limited
Orient Futures International (Singapore) Pte. Ltd.
HGNH International Futures Co., Ltd.
Bright Point International Financial (SG) Pte. Ltd.
Societe Generale International Ltd.
KGI Securities (Singapore) Pte. Ltd.
DA International Financial Service Limited
ABN AMRO Clearing Bank N.V.
Zhongyi Futures Ltd.
China Xin Yongan Futures Co., Ltd.
ADMIS Singapore Pte. Limited
Yuanta Futures (Hong Kong) Co., Ltd.
Nanhua Singapore Pte. Ltd.
DBS Bank Ltd.
Phillip Nova Pte. Ltd.

Macquarie Futures (Singapore) Pte.Limited
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