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Abstract

Social and economic development cannot leave the support of the energy industry and security, and
energy supply service plays an important role in the energy industry, energy services not only play a key
role in the energy industry chain of supply and demand, but also with the development of different period
under the new situation and new changes to ensure national energy security and sustainable development
play an important role. After the central Committee of the COMMUNIST Party of China issued the 14th
Five-year Plan, all provinces, cities and regions have successively issued targets and measures for energy
development and energy supply services and other related industries and industries, proposed to build a
diversified system of stable energy supply and guarantee energy supply, combined with advanced
technologies such as information technology and intelligence to establish a comprehensive energy service
system. Utilize existing infrastructure and increase investment and construction in the field of energy,
constantly optimize and adjust the supply and demand structure of energy in various regions, so as to
achieve the overall improvement and optimization of energy supply from energy base to energy security.
These constantly improving system guarantee and policy support to the energy field are also constantly
promoting the development of the energy service industry.

Regulation of steadily in social steady economic development and policy environment, the energy
services industry is constantly meet more new opportunities, but also in the grip of an unprecedented new
challenges, energy service companies should not only to solve problems in the development of the industry
brings, also need to deal with the external environment risk brought by the uncertainty and complexity,
Energy service enterprises are faced with financial risks due to the large capital demand, high financing
cost, long project construction cycle and large operational risks. Sorting through to the enterprise financial
information, can according to quantitative indicators to the enterprise financial risk identification and
analysis, but only through the financial indicators to judge and analyze the information reflected in
enterprise financial risk is not comprehensive, due to the energy service companies are greatly influenced
by the external economic environment, at the same time also to the influence of the enterprise own
development stage and characteristics, Non-financial indexes should be introduced into the analysis and
evaluation of financial risks of energy service enterprises, so that the analysis and evaluation of financial
risks of enterprises can be more comprehensive and effective. In this thesis, the specific energy service
enterprises as the research object, on the basis of quantitative analysis of financial indicators to build a
comprehensive index system combining financial indicators and non-financial indicators, in order to
establish a targeted energy service enterprise financial risk early warning system.

This thesis mainly focuses on listed energy service companies. It analyzes the operating status,
financial status, external economic environment and internal governance status of the enterprise, and
identifies the factors that can cause the financial risks of the enterprise. According to the results of risk

identification and analysis, the analysis and early warning index system is constructed in combination with

II



the current situation and characteristics of enterprise operation and development. Firstly, the factor analysis
method is used to analyze and reduce the dimension of the financial indicators, and then the analytic
hierarchy Process is used to integrate the financial indicators and non-financial indicators after the
screening and give weight to each indicator level and specific indicators by experts. Finally, the fuzzy
comprehensive evaluation method is used to evaluate the financial risks of enterprises. In the building after
the completion of the early warning system for inspection, and combined with enterprise development
present situation analysis of enterprise financial risk factors are found insufficient consciousness of
enterprise's financial risk control and mechanism, main business profit ability is weak and lack of profit
growth point, the management cost and cost problems such as rapid growth is the main cause of the
financial risk of important business areas, The comprehensive evaluation structure from 2019 to 2021
shows that the enterprise is in the medium financial risk level and has an obvious trend of developing to
severe financial risk, and the results are basically consistent with the actual situation of the enterprise.
According to the results of financial risk identification analysis and early warning detection and evaluation,
and combined with the specific problems in the current situation of enterprise development, this paper puts
forward suggestions and countermeasures for financial risk management and control. It is hoped that this
study can provide references for other energy service enterprises of the same type in financial risk research

methods and financial risk prevention and control.

Key words: Energy enterprise; Financial risk; Hierarchical analysis; Fuzzy evaluation
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KEJ7, HERG ORI A, War B A6 L2 DUE B AL AR FH 55 oA B A7 7R
—EHEIT.
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B0 20 FH P 2 5 SO B, IR BT 7 AR ) KRS A 2 e A 3 B0 P 4 2k o Ak B e Ad A
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ORLSRIE: K E AR 2011-2020 4R H 40 B2

M EFRFATLUE H, A 2012 FE2 % 2018 4, Al 1) WO 3 % 2R B i i 7, A
2019 SEIFURH P T FE, EWYERFAE IR T ACTFYEE A« BT R 5 REIR A 27 dh e 35
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P RE AR, AFERSUR IR EIK . 2 e AE ] Biks), AN B
SR ARV I RN AN HOR A S 5T RE B 58, R G th A VAR B R B I =
PRRERE X S5 M) B < 3t B e A B R R 3 1 B RT3 (R AR 2 (s A A7 A2 I 55 XU B PT g

3.2.4 &5 EE XS IR A

AV A FRAMN 2235 2 H AT I LA R, I8 R B & 1y KA JgE, 42
f R TR JE L SRR K R TT 1), A RS B H ). A& s B E 2
ANV AEAE— 8 W55 A o AN SCE BRI B & A2 5 Bl S H8 A5 43 i AU £
RS RS, FARTR PR AN 3R 3-8 o

% 3-8 REHEIR 2011-2020 251 KIEHR

E| 2011 4F 20124 20134F 20144 20154 20164F 20174 20184 20194F 20204
FEWSBAEKE B 1.50 1.40 6.48 1453 -2.11 4.36 16.55  16.94 1.63 2.8
SBEHEKRE (D -0.13 0.10 2388 2684  21.03  12.18 0.23 10.19 0.15 2.16
BEARRME G R 0.09 0.08 1.80 1.02 1.04 1.03 1.36 0.99 1.09 0.92

PORLRUR: RE RRUR 2011-2020 4R Hdfs B 2

M 3-8 FTLAEH, KRERIEEEWFWAIG K RAREE, XA Fih A,
TR ETHES TS, KE BeIRAL S R B R Re IR FFRFEEI I G, Bt — P il T 7 i 4
WM BRI L E RGO, TS K LM . STk — B ERGE K, il
PEAS AR SEILORAE I (A, Wi B MRS R, Ab R R AR T i, (H A 2R A
Ao P RN BE 4 S i SR I 55 XU
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3.2.5 ZFge SIXUE IR B

TR GE ST 2 ANV 2278 ORI iy B SR INE . Aol M 58 ) ) 5 55 e S ket Al

X Rl BT 5 SR R AR B FPIRIL, ¢
FrAR b 288 RS VR B SEAL L RAEARY

=1

S (R 8L A BE 77 R] AR SR B B8 (50« AT et 52
RIEM

IR AN
HE

WA ST SREE, b A AR T RF S A Al B Ok R I R i B E A .

HARFeFr 02 3-9 Frw.

TEAFHE 2B . B, & 7554

& 3-9 RE#EIR 2011-2020 FEZEFIGE I3E4R

i H 20114F  20124F 20134F 20144 20154 20164 20174 20184 20194F 2020 4F
AR HANEE (%) 3112 11.64 9.75 9.77 7.25 12.70 1.32 191  -1223  3.05
BRI E (%) 3.70 1.79 1.15 1.24 0.65 0.93 0.08 0.14 -1.71 0.24
R EE (%) 13.12 6.50 2.75 3.75 227 3.60 0.28 0.45 -5.38 0.78
TR E (%) 1.79 1.79 1.15 1.24 0.65 0.93 0.08 0.14 -1.71 0.24
EDOANEZE ) 2852 10.35 8.81 8.95 7.07 11.37 1.22 186  -13.16  2.89

BRI K& REVE 2011-2020 4R E 0 2 1

2o A
&= He

MFE 3-9 Bl 51, K

V525 T S A A BE T IR AR IIAE — R AT T B

B AR AR I T R s, JUHGE 2019 SR E Bl T 1, &

HRFR A BLUE . B ERE, R
IR, A B Y R 4 ) B I F AN

3.2.6 SMERE ST IR XU IR 7

20 Ak
&= Ae

PRH A RE ) Ak, HARRET) N RS A
XA 2 T B AF AR IV 55 XS

AFEHX GRS S5 BERHIA . I RZER . TSRS Ry

Al E MR B OB 2R

AL B ARNVAS I BT OR 2R A 1B L . ML [X GDP S8R PLS U BORM G 5 Al

SN IR L B SR bR R AT R 4

HNERATFIA G NS, BARTERRUIE 3-10 FroR.

= 3-10 2011-2020 FEIMEREZ K IMEFE X I5HR

Tt H 20114F  20124F 20134F 20144 20154 20164 20174 20184 20194 20204
BRI (%) 6.56 6.80 6.55 6.15 5.40 4.90 5.90 5.94 4.85 4.65
X GDP 3K (%) 2275 1741 1921  13.58 8.11 9.17 9.10 5.08 6.78 6.42
WA BAMYEARAERE (%) 2.19 1.52 1.38 1.75 1.60 1.59 1.50 1.18 1.21 0.99

BARRIR: K& AR 2011-2020 4E4% . HE AN RARATE 7 Ml A7 2011-2020 44014 K409 42 3

W& 3-10 FTULE W, TR, 523 E N RRAT KIP DA R R K 5,

AV I BT R 2B T &

o A Al I AR B P A B AT, 9D 1 Ak

MBHIETT. B2, MHIXH GDP B AR I S Mt A ] 3 X A2 7 S E S A

WG, EARBIKIEE 2 IR B

% (HR SRR RRFIE I PIRES o X 4k B
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JRF AU 5 M B VSN B LE B AT DU, 20 LU AR SR BRI, B 2 1R 28R U ORI T 4
Mxhb S e E B BIE S, BEE EICRE IR AACT AR TSR E, kXt
BORF AU (R HRRE EE e, SZBUR R BIK o

3.2.7 RERRIE X IR 7]

AP P R AZ o FH Rl 2 A 4 R A B N EBVE BREE A o ARV H R s s Jom A E 2
i B AR N R e A e W R EEM, JFIR AT T A ie g s sh e . [RI i
ik R BRI EE N M AL BT SR 28 o B AT 2 HE, AT DRIE AR 1) H 18 7 A e Ak
g . TP ECE AU IR A MBS e A e BRES K P AR R, s ER KARE b
s AMEIG HE A BRI A s 8, R EE ORI T o [, ARk
A G B R B A2 AR IRBE AT ] N A R S XA R T2 56 7 AR L4 ], 1KLL
ISR PR I IS o AL =007 S G953 - AL LTI -4 (1B & =¥/ 1o~ Ml w2 | A 7 L N8

AT R BURAUE P . &8 RIS 55 N GG B SR AR R A8 00 4k
P ERYE XU, BARFEAR IR 3-11 s

7 3-11 2011-2020 FAFRAIEHE X IBFR

i H 20114F 20124 20134F 20144 20154 20164F 20174 20184F 20194 20204
ALEAE (%) 49.66  48.95 59.58 50.1 50 50.1 57.7 56.73 55.08 54.09
2N =00 WS 422 5.07 6.64 6.91 5.13 6.21 7.07 5.20 5.00 3.67

AN (%) 5.52% 621%  5.92%  5.55%  6.63%  6.63%  7.01%  4.42%  2.92%  2.59%

HAERUR: RS RRUE 2011-2020 A HREHE 3

RAER 3-11 P& MRS HEOORE, K& BRI AT AT KBRS EEARXS R E
AHAHZ R BRI B IRE, A ERRPGE T 5T B R . T2E
RRCR FENEF AR EAM R B E WAL, SR RIS 5 RS,
R AV AE 22 8 B AR P B2 0 S o B AN ) ) AR A AR A AR, DA inid
AP R T EE U R SRTE B, X A T 5% IR P 4 o A 2 TR e s i R A F

a5 N T A TR AN ER LA, BES S5 % TR 57
TR REREaS, BESE SR, A 558 B s 7 TN 5 oK
A PTREAC, H R R R NTT LN T B U5 A () A 5 H R I 25 T bR N R,
X AR I 5548 3 AR 233 BN R RE IR, 0] 51 R 5% ARG 72 AR 2 A
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3.3.1 SN ERSZ AL (X & 4 4

(1) BEMAGFHER R

WHM S, WA F AR JE AR 2 7 2 — 5 B, [ R 43 1S A R
TRV R S i 5 LA 3t DX B DX 3k 0 35 R JRE IR 8 R RI el 2 5k 48K 22 B ATl R Je B
b AEAF P AR, JEH TR A BRI AR S5 AT ML (RS M L HABAT ML BB R %, X AR
TERG RETIR S5 AL R S AR R BEACRI D7 30 IO E AR . XIS 22 W R IOy T X
FRFRPTRER . SRS, ERATRD R R X b A, BRHEz X
S A AV AR SRR AR 2 XA 28 B M K Kk — S [ BRI, A 54T b 2 it
XA, O T IENAE 2GR R B, i E R Stk a e TRk E
HRDG FE A ) A PR e R B8 A R0 4278 TR 5

(2) BRI K R

ERA BETRIR 55 AT A2 [ S XS BRI EE R, B 2010 E0F4R, EX L
B H0H G VRIKVE Ja 7 BEAH R ST AR S, X REIR U AT sz B, XA (8
REVS U b 25 A AR AR 2, iR TAT WL N BOR . @S5 A R T . Ik,
E S A4 & 7 REFEAE . XUZ IR PR AT S AR E X REVR U BUR A %, 5 LRI
XHRESRTE  BERTT 30, BORKRUESE AR Y 1 B X ZEORANER B, X REdRAT Mk A2l
T SRAHL 2L 1 IR 70 o

Ke BEIRA D BT REFEFE . RUGER OESF I BORI . [FN, e X IHRE 5]
B, W] Tk A& AL SRR B R E E N, W HESI X 5 A e, Rt X A
2T KA 7 S TR .

(3) APl R A BN 2=

K& BEUEAVE NER G BRI IR ST A b, g7 e b i (R R B R AR 48 B AR SR AR L
B, R A 2 w AR PR e A T I EE E AR OK, B R SRR EE
H R BRI BBl PRRE R AF R, R SRR Bl 48 R AL SR B
RIS, T REMAT W AR IR VE R B, S AT 38 L BRI, R PR BRI B A (¥ m]
RETERUIN, ML IX 2257 A e O UBAI SRR E , 7k I i x BEVR 1 7 SR A X Aa g, mhiy
VAT MR R R e LB ae i, AWng iz 2Ett.
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W 3-5 TUVEH, RE RGN G R, MRAEALIZE A #1075 AT
TRREFSI TR BEE, FFxt BARIRGE D T LA, EHZXNA R ES T 7 =M, X4
MV IV 55 ARSI 1] JE 18 AR E b, 3B SR B R S B 1 BRI A o RIS
ANVIRGER T K BAE, FERGMET B E NG . BIME RIS ] DL )
ek Aol g IV 55 XRS5 B, [ B 18 47 At P ] AL

B, K& R R LE T AN IR [T B B 1 TAF SR, XhE 2~ "2
WUR I 55 B 77 SRAT Ge b i, AN ER T IR TSR 2 W] BRI 55 XRG4 1) IR BBOK
BT I O W 55 AL BT I & 77, R R AR N B g sh A Y, i PR R FE A TR,
BTSRRI RLAE -

HRk, W52 w55 RS BT 5, R REJREE L 1 IV 5% XU 7 B ] EE AT P9 38
BRI, IR RS 7R ETTIDTEE . BORAESR . 2R, AR RAAATAR
RS, BTl i HE WS TAEEBH S TAENRNEL R R, 78
X I 55 RS 73 A A4 1l A 55 58 IOBEANGS i AR HE S I 5% XRG40 AT

B Je s ARV 55 R 55 (Rl A A B AN BIGL, XA B R A B
kA, MR 55114 B G s A2 E L SR bR & BT BB o i, K 55
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4.1 RERERU SR TMERRZINLEL ST

4.1.1 XEgEIRMEMZ N MERB B E

AL R E BEIRZ S R DR B 55 RS e PR (120 20 B o] A HLAFAE [ 55
BORULAE — €/ T, (B EIE /5 B W 555 8 A5 AR 5C BEOREEAT SE A A 3, [A]
I thk = BN R G M 5458, DIRES &K s BeR B ATk Be iR R BUIR & 2@ 5 — A
S I 55 XU T A AR

EREBETR AR S5 A b R A AR = BT 7R SRR I H i e A I 5 R H R A
KE REIR A S SR AR 2 ST IRy B AT 228 B, AR T w55 1) ]
i e ] 2w S A BIL R 3 55 KO 55, KRS 73 )i E i sNis G =, e
FERE 6T R e REVRAL I 55 XS FUE A AR AN SO LBl v I 55 RS2 21— s A, It 1]
A AR A B — 2 S L.

4.1.2 RERERMZEV SN ER BRI ATITIE

AL FH DR 70 A R REVRI 55 T bR db AT 70 fr, X 554 b A S EE e i O HL
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KERIRE N B aw], HW 55 Bl S i o el BEAT 35, Frid KM 55
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WE KAV RAS ST RIS AT S RAECREE, OGS FORME LR A
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4.2.1 ZEIERERIEERE N
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(4) BEEATERIN o W55 RS 73 BT TV Fa b 1 S £ N B A BHAE, BREO — i)Y
WA 55 ARG 8 BR P AR AT W B (R A vt B LA 5 A BT AR AT MU s AN S PR 15 e,
B € & BRI AR S5 A AT T AR AR 2 IR
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(6) EMESERME SN MR B SR SERE R, IFal &4k 55 XU 2
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(1) W55 Fahrt) b i UL AL .
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SR LA SAT ML AR S HictE BORLAT S R I AE U5 R BE A, AR Sl Motk N 53 LS AT
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RYER 42 BEEFTLLE W, IS ORBEMEAL IR R MUK R R
Pl PRI AR AR HEZZ AN T 280K, WM bR RS RO, HRB s B e
ERIA PN RS

= 4-2 iR ER

fabr 4R FEAR  ArfEmE T 7%
A 27 0.161 0.026
ZSIRSRVN A R 27 0.998 0.997
AT IN S 27 0.044 0.002
i BT LA 27 0.075 0.006
P Lk 2 27 1.287 1.657
IS 50 A 22 27 0.979 0.959
MNP % 27 0.120 0.014
Sk T AR 27 0.027 0.001
FOAS Bl A % 27 0.080 0.006
ST R AR 27 0.009 0.000
B I 27 0.032 0.001
AN G 27 0.125 0.016
EDIAE 27 0.074 0.005
IS gt B 27 0.067 0.004
ERIA PS5 27 0.742 0.551
A ORAE S % 27 0.165 0.027
B L4 [ iR 27 0.025 0.001
i sl i fst Eb % 27 0.079 0.006
AR T < DR B £ 4 27 19.159 367.066

(2) &R

T S A B s G — SR AR . DR 23 B3 P A B T B A OC SR A A B
ERFRIRFEREAT IR KMO 56 . ASCIER 1 KMO f3a A ERF (Bartlett) BREE k56K
I 1 A BT o A 1R R

2 KMO HUEAE 0 F1 1 28], HUEBEEE 1.0, s hE 82 1L E K717
HETRAA R E, FRERFEE (Bartlett) F56 10 52 /N T 0.05 I, HEATHEFR 047
B B A ) A R 7 2 BT A 2 s

AR R AT KMO #1 Bartlett f%%, nJ LA 2] N -

# 43 KMO RIEFE4FFE (Bartlett) IRERILER
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KMO HUFE & V) 1% 25 0.515
B R AR B A IR T7 650.421
H i 171.000
wE M 0.000

AR 4-3 &R SR, KOM HRN 0515, HoKT 0.5, [FR, HR4E Bartlett BRAE R
IR EME NN 0.000, /NT0.05, BN 171.000, UtBFELA R, R 647
EMRKR, FTERTFOPERATEEER, A DMEH ik T 47 .

(3) REBGLFEF 7€ N 7
DAY BYivk: (=1 v e ol =N 1A A DA Gl R e o VA R 10N 11 sl N, £2 O = W NG g o= e
FERSS, 2R 3 BN TR AR A SL R 10 AR AR BRI REAE R, AR R L
ANILH T
*44 NEFHE

FSS GG FEHY
A 1.000 0.870

B PR B 5 4 1.000 0.949
AT IN S 1.000 0.798

i BT LA 1.000 0.940
170 R % 1.000 0.780

S HAT T 3 J) e 1.000 0.894
IR AR LS 1.000 0.894
ST AR 1.000 0.837
FSCAS 3l A % 1.000 0.965
JSSviga 4l S 1.000 0.988
B I 1.000 0.990
AN GRS 1.000 0.837
EDIAE 2 1.000 0.965
SRR 1.000 0.895
EDRAIG KR 1.000 0.877
[AZNVS[ER[R 1.000 0.851
BE WL IRl 1.000 0.947
WL sh 1 fi B 1.000 0.922
AR I DR B s 2 1.000 0.872

FEIX 19 MU S5 HRbRT, Frafabn#iiEs 2] 70% LA b, BUEBEIT 1 RINZIHEFR
R RE R W, TR S B AN RUR A RS B R R R .
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BAIFRFM TR

TRA I UBLF RRA AR, Wk 4-5 For:
x45 RAEEME
N AL GERRIRIES SRR T AN i 38 1 A

it rEAatt B % Bib TEA BB e Bib 0 TEAESH BB %
1 5.937 31.249 31.249 5.937 31.249 31.249 5411 28.480 28.480
2 3.084 16.229 47.478 3.084 16.229 47.478 2.553 13.439 41.920
3 2.627 13.827 61.305 2.627 13.827 61.305 2.288 12.041 53.961
4 1.909 10.045 71.350 1.909 10.045 71.350 2.248 11.833 65.793
5 1.414 7.440 78.790 1.414 7.440 78.790 1.778 9.360 75.153
6 1.095 5.765 84.554 1.095 5.765 84.554 1.531 8.061 83.214
7 1.009 5.311 89.865 1.009 5.311 89.865 1.264 6.652 89.865
8 0.572 3.010 92.875 - - - - - -
9 0.499 2.625 95.500 - - - - - -
10 0.369 1.942 97.442 - - - - - -
11 0.170 0.895 98.337 - - - - - -
12 0.128 0.673 99.010 - - - - - -
13 0.078 0.408 99.418 - - - - - -
14 0.062 0.326 99.744 - - - - - -
15 0.024 0.126 99.871 - - - - - -
16 0.017 0.087 99.958 - - - - - -
17 0.007 0.037 99.995 - - - - - -
18 0.001 0.004 99.998 - - - - - -
19 0.000 0.002 100.000 - - - - - -
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R 1 2018 M GSFAN bR UE(E

i H M | BIHE | Tl | Bl | BEE
AR (%) 94.9 74.6 63.4 52.1 42.8
IR AR £ 5 43 3.2 2.0 0.8 -1.2
B (%) 50.0 55.0 59.5 70.0 85.0
B AR (%) 36.5 45.0 53.0 61.1 67.9
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BN ANEZE (%) 14.7 10.2 5.9 0.9 9.6
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A RIER (%) 11.9 7.3 49 1.1 4.7
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HEE IR R (%) 13.2 8.6 5.0 1.7 -8.1
TR R (%) 14.3 10.0 5.9 1.9 -5.8
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