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The impact of comprehensive risk management on the operating performance
of oil and gas enterprises
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Abstract More than 120 countries and regions have set the goal of carbon peak and carbon neutrality target (hereinafter
referred to as “dual-carbon” targets) as the global response to climate change moves forward. As the global energy transformation
process accelerates, oil and gas enterprises mainly based on traditional oil and gas business are facing multiple environmental
regulation and carbon emission reduction pressure, and low-carbon transformation strategy has attracted widespread attention.
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The proposal of the “dual carbon” target makes China’s oil and gas enterprises not only strive to achieve the target through
carbon emission reduction, but also take into account their own performance. As a part of the operation and production process of
oil and gas enterprises, comprehensive risk management undertakes the important task of escorting the rapid development of oil
and gas enterprises, but its impact on the performance of oil and gas enterprises is often ignored. At the same time, the existing
comprehensive risk management researches are mainly focused on finance and insurance, while the oil and gas total risk man-
agement studies have not received enough attention. In addition, economic, technological and social developments have brought
with them many new risks, and traditional risk management in oil and gas companies is increasingly showing its limitations and
failing to meet the needs of existing risk management. In this paper, taking 23 state-owned oil and gas enterprises as the research
object, the enterprise comprehensive risk management (ERM) evaluation system for the oil and gas industry is constructed,
and then the DEA-Malmquist index method is used to measure the performance of the oil and gas industry. On this basis, the
fixed-effect and threshold-effect regression model are used to investigate the influence of ERM on oil and gas firm operational
performance. We find that the ERM plays a major role on improving the performance of oil and gas companies, although the
ERM situation varies greatly among companies. Specifically, the implementation of total risk management of China National Pe-
troleum Corporation, Sinopec Shanghai Petrochemical Company Limited, China Oilfield Services Limited, China Petrochemical
Corporation and Sinochem International Corporation is at a high level in the industry, while Daqing Huake Company Limited,
Yueyang Xingchang Petrochemical Co., Ltd and Shaanxi Construction Engineering Group Corporation Limited are at a low
level in the industry. Further, the ERM mainly promotes the performance improvement of oil and gas enterprises by improving
the technological progress, while it inhibits enterprise performance growth by preventing the improvement of comprehensive
technical efficiency. The fundamental explanation is the “lag effect” of the ERM on scale efficiency. In the future, oil and gas
enterprises need to further implement ERM according to their own conditions, and establish an ERM system consistent with their

own management system.
Keywords enterprise comprehensive risk management; oil and gas enterprise; business performance; fixed effect; threshold effect
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PE— AR 4 i RS A5 X 4 AR ACR RIS AR Y
Al

X F 4l AR BCR Pech) T 5, 24 Em<<11 FlEm>12
F, 89 228050 51 R 0.002 i1 0.006, 4 1 XU 45 B
XA ARBCR A R IR . Y, RE ROk

Table 1 Regression results of fixed effect and threshold effect models

Tfpch Techch Effch Pech Sech
(EiE % FATTARE % XU T HATTHE
(F18) (4.01%%) (8.32%%)(28.37%**)  (12.72%%)
AR 8 11/12 13
Erm, xI 0.0033* 0.174** —0.021%** 0.002 —0.035%**
(Erm, <y,) (0.005) (0.073) (0.006) (0.004) (0.006)
Erm, xI 0.107*** 0.029%** —0.028%**
(ry<Erm,<y,) (0.035) (0.006) (0.005)
Erm, xI 0.006
(y, < Erm,) (0.004)
Insize 0.270%** 0.178%*%* 0.037 -0.015 0.058***
(0.095) (0.053) (0.028) (0.013) (0.017)
Roo 0.0004 —0.013%** 0.008*** 0.0003 0.006%**
(0.004) (0.005) (0.002) (0.001) (0.002)
1.024%** 0.654%%** 1.056%** 0.979%%** 1. 114%**
oo (0.041) (0.173) (0.048) (0.025) (0.035)
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0.029, M4 T XU 45 B 4l B AR BCR A e A FH
5, P B O KU A BLEOR , ARk A B
B R .

XL (Sech) 15, X Erm<13 #f, [lIH
ZBH-0.035, Y Em=13 K, [FIHZRECH-0.028,
A EFF R 7 AT AU B FAAR R I, AATTE
Py JTEE I T Al A 7 A, (A T U A FAAR R TC
SRR, BRAR T Al A RUERCR . Bl TR
Ml 4 T XSS 5 S il P 8 A0 St 4T AU A AR R
RO 3N, USRI Y 170 1) 5 e 20 s/ 1N . 1R
b, 4 T XU B BT P AR RCR AR TR i R AL
[TA

24 REUHRE

J iR PR s A R AR fd SR TR
iz il AR Bk I TR A 46 B ARG N 7
FEMERCRIELRN [, BEINTE™ 0558 (Lev) A8 it , 2700k
I AR B0 5T AT R LA % A ) T T A . A
PERZ IR 25 R L3R 2.

]I 25 5 7, 4 T AU A B X 4 AR R
(Tfpch) B EIIA 2 BN 0.0034, 535 2 thgs ® Xt re, 22

SHEN 0.03%; X FHARIELRCR (Techeh), ™4 Erm<8
I RECN 0171, 24 Erm=8 I & %0H 0.105,
R 2 PSR, TSR AT AR, 19
B2 BN 1.72% F1 1.86%; FEiaHARMCE
(Effeh) By [R1H A2 H0 —0.021, 250481k ; Xt Falidy
R (Pech), 4 Erm<111F, [FIHZRECH 0.002, 24
Erm>12, [IHZECHN 0.006, [THE B [T E A
M RBE T AR X T RUBROR (Sech), X4 Erm<13
BF, [0 R 5 —0.035, MEm=13 &, [FIH R
9-0.028, [IAEECEE . T TAR(E AN R H R B IR

B AR S, A I XU A S 28 4 AR e
ABEFE 2 PEFMEANBI 5%, HITHE 53
il A8 i Z H A T TARAEL 8 A AE ], AR A 50 25 R R W]
] 2 S5O DA S A AR ] 8 SR LA ey Rt

3 i SBOREHY

ARSI E 23 FIMAR AR 2007—2020 4T T Hi
ol , AT AAT L AT RS FE AR, R
Malmquist F§ Z0E I BV AT S8, SR FH 1 e 2500 7]
VARSI AR S5 [ S AR 9 4 v AU 8 B X ¥l <

x2 BHEMREER
Table 2 Robustness test results
Tfpch Techch Effch Pech Sech
IR * PRI % WA BATAE
(F{H) (4.02%%) (8.43%%)(28.28%*%)  (12.71%*%)
[T (E 8 11/12 13
Erm, x1 0.0034* 0.171 %% — (.02 % 0.002 -0.035%%*
(Erm, <7,) (0.005) (0.049) (0.006) (0.003) (0.006)
Erm, xI 0.10 5%k 0.029%* -0.028%*%*
(1 <Erm,<y,) (0.025) (0.016) (0.006)
Erm, x1 0.006
(72 < Ermy) (0.004)
i 0.270%* 0.184%# 0.031 -0.015 0.052%*
nsize
(0.095) (0.064) (0.029) (0.012) (0.021)
2 0.004 -0.0136%*x* 0.008%* 0.003 0.007%*
oa
(0.004) (0.004) (0.002) (0.004) (0.001)
s -0.001 -0.002 0.002 0.0002 0.002%*
ev
(0.001) (0.002) (0.001)* (0.0001) (0.0008)
1.077%%x 0.728%** 0.99 *#x 0.975%*x* 1.042%#x
cons
- (0.062) (0.169) (0.057) (0.012) (0.049)
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