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Abstract; In recent years, the PPP projects of urban rail transit are experiencing a construction boom. However, many

failed cases abroad warn that such projects are difficult to achieve success. Therefore, this paper starts with the critical

success factors and case study is used. Firstly, 33 successful factors were identified by literature review and case

studies. Secondly, data were collected by means of questionnaire survey, and 31 critical success factors were determined

by SPSS statistical software. In addition, the mechanism of critical success factors in PPP projects of urban rail transit

were analyzed by using the explanatory structure model, and the critical success factors were divided into different

levels. According to the research results and drawing lessons from typical successful cases at home and abroad,

suggestions and countermeasures were put forward from three dimensions of national level, government level and social

capital, respectively. The research conclusion can provide reference for PPP project management of urban rail transit.
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Table 1 Literature statistics on critical success factors
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Fig.1 Track + property mode in Shenzhen metro line 6
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Table 5 The adjacent matrix A of the critical success factors
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Lable 6 Critical success factor relationship partition
S; R(S;) A(S)) R(S;) NA(S;)
s, 1, 11 1, 12, 20,, 24, 29~31 1
S, 2,3,17 2,9, 10, 12, 15, 17, 22~24 2
S, 3,7 2, 3,9, 10, 12, 15, 17, 18, 22~24 3
S, 4 4,14, 17, 19, 22, 24 4
S; 5 5, 15, 24, 30 5
Se 6, 8 6, 12, 20, 24, 29~31 6
s, 7 2,3,7,9, 10, 12, 15, 17, 18, 22~24, 30 7
Sq 8 6, 8, 10, 12, 15, 16, 18, 20, 22~27, 29, 31 8
Sy 2,3, 7~9, 28 9, 17, 22 9
Sio 2,3,17, 8, 10, 10, 12, 15, 23, 24 10
Sn 11 1, 11~14, 19, 20, 22, 24, 29-~31 11
S 1~3, 6~8, 10~12, 25, 29, 31 12, 24 12
Si3 11, 13 13 13
Sy 4, 11, 14 14, 19, 22 14
Sis 2,3,5,7, 8,10, 15, 16, 21 15 15
St 8, 16 15, 16, 24, 26 16
Sy 2~4, 7,9, 17, 28 17 17
Sy 3, 7,8, 18 18, 24 18
St 4, 11, 14, 19 19, 22 19
S0 1, 6, 8, 11, 20, 25 20 20
S, 21 15, 21, 23, 24 21
Sy 2~4, 7~9, 11, 14, 19, 22, 28 22 22
Sy 2,3,17,8, 10, 21, 23 23, 24 23
Sns 1~8, 10~12, 16, 18, 21, 23~25, 28, 29, 31 24 24
Ss 8, 25 12, 20, 24, 25, 29~31 25
Sy 8, 16, 26 26 26
S,y 8, 27 27 27
Sy 28 9, 17, 22, 24, 28 28
Sho 1, 5,7, 10, 25, 29 12, 24, 29~31 29
S3 1, 5~8, 11, 25, 29~31 30 30
S3 1, 6, 8, 11, 25, 29, 31 12, 24, 30, 31 31




$53% BT OKRARERSE - WTTHESCHE PPP I H SCHE R A R S A LTS —— T E NSRS - 125 -

AR LR JE A7 2k Rl o3 S SR b —20T
S, WPAZHE R ARF: R(S,) NA(S,)=R(S,), HHt
FHE BN RES: L=14, 5, 7, 8, 11,
21, 28}, HIBREE —)Z CHE T N &, % M ki
W, SR 2R TINE., L=11, 3, 6, 13,
14, 16, 25, 27}, DAUGZEHE, AIAS2I5 3-8 2 CH
WMIIAZE. L,=1{2, 18, 19, 20, 26}; L,=1{9, 10,
22} Ly=1{15, 17, 23, 29}; L,=1{31}; L,={12,
30f; Ly=1{241,

3.4 {ERWELSW

FE 3.3 R 8 MR, 1R TR
T H B A &R, 5 2~8 2 N4 30 H
BRI OCER LI R 2R . AR 3 )2 45 S G s D IR 2%
Z B R R HIOCH IR R E R A, nE 2,

= [ [ [ | [ [ ]
————[FFIER [ag v [Boreie] [Bokrite] [t oo [k [ #i |
B

e SR SR
[ — :
(o] [sonemne] [l By | iy o ’M%H [

A G

T
i ]
%

=
D
EMHLE

[
&@ BURE

RGeS

BURTH 2240

B2 <ERIIEZEHEXE

Fig.2 Hierarchy of criticai success factors

MR RS R T R n] LU, S B0
BuiEZZE PPP I H A HE I N 3R 2RI, o
SRR H B A S R N R RV R T
Mtk Wi o, BUNEZY, BUNHHE, RlBE A
FULE 6 RN R, BEHIX 6 AR B XTI
FUSE e 5 oAt 25 AP 22 [ S Bl 2 ]
R, R LGN I H S R, G A
DI ZRAL T2 AR, HXI5 H s A1 R AR
TESEPRAGI H A BT A, AR A BLPRSE FE TR M 16
TORTESEHT LA, XA BAT Ay, Jl i fe 4
ST R A S S SN € A

4 EWEMEK

LA 3 WA T, HEMRIEN RS
T, MR e M R S ) 22 0 2 I R B B kT L

253 PPP Wi H R AR, WEZRZHE , #Ea8ATr,
BN 7 =AY REHR S DA AHOC L,
4.1 ExREM@

MES 2~3 st s ssie n LA, B TERZEZ
A E R EHEA A SRS, )R TSN R,
RARBEIE R B A R 2R SO BUT LA I I
PR,

(1) SEBEARR, MR ERE PPP
TUH K e i) — AW By, gD e R Ik, i
XA e vy . LIRS 5 EARAT R I05EBUM
I T AT AV UE S5 7 T ) 3k T 03 22 PPP ATk ik
B ST EE PPP I H A K,

(2) $PEHEEOR e, VR T 3k T LB A2 38
PPP 3l H 3B B ) & R s, 43 R 1 L % W i %
PIVERT, 38k 5 AH G BSR Bl #3001 52 38 A il it
KIE, BB, EREEN “Wizps” K, H
BB 5 24l ok T-AER AT EE, Wkt
SRR S 5T L 2C i PPP I H A BAE AR
WS FARDBEE R m, #H 7 I2Em E ik,

(3) BliE REFI T 5a 5 H . RAFIAT I A H
RERE AT Al (8] ) R PR TE 4, 32 /5 TR AR R 1 45
FERE W, HE 3 5 D A R e e, A
PAT AT, TE R — A A F5a g AJFiE
HAT L5
4.2 BFAEE

R J7 BIAT R AT AT 35 H B 77 A T R ] 4
S, X E R K, R AR BRI ) 1 E
BHEER, FXBURTT, MWLAT 8 ANJrmm i #il

(1) ImsRRgeE>]  BUMIE 4 2 502 R
SES 7 3RS e SO R = A E N DO
BA T s H 25 mydt T . IRINAE —Z kT,
= CEMT BN g m B =, Bk, N E A
R, L%+ 5 MEBUN ML,

(2) RWEAE TR, Nifg A WA HLE], IR A
T, RSN E, dEEdBEE, AMUEN
AR B R, R E LS E B, R
M, NE%E PPP 3 H 2w FR AR R W 1 3 1 5 5 4
PE, PRIE i T A Ml R 25 0 22 2 Al 1 &l 1
PR T, ds RS i AT B, A o
ARG HE I ZEM

(3) LA B BUR R 5425
AT RS 43 0] R AT S S0 3, Al i 5 RURS:
A0 T AR, S B 2 XU A FE AL, A 3
ST LA A

(4) & GEAAMEDLH . I AFMEPL S RE DS



- 126 - + K T B % it

2020 4E

A2 5 X7 Bh 2 43 #0055 XURS: . BURF I 3T 57 &
PRAUAMEDLS], AN A RR g e, AN R i 55
JEE, B EIE 6 55 . NS R HUE R« B
E+YD” By BUR AME AL 23 BEA 1 —Fh B,
ANEHUN J5 28 THESS A DT 1 22 0% Al

(5) EHWEAITRWE, 1€ PPP BUH S, BURFKR(F
ST WL BUNAT R, 23 PPP I H R IR &
I ES R N 2 —, BN RAG AR d TS i K
WEUM KA T 3 2 W, BURMAEAETE 5 i T
BE4 B 45 IR R R AT R, O BT H E I
LAY KRR, HEShTH LS, BN N Y B e
PRARHR XU 095 Bk, R0 BRI, 3 A S X
W Hk, MEGEH, RREEATRE

(6) MR8 TAE . BUR AR T 588 i
SRIUR, Z5EREA LML, VRIS Y AL B
Bl — & M i, XOCELRIE S BB 4 B AR B
o J3hh, RHILLA 2230 2 ) B IF & (transit-
oriented-development, TOD) AT H |, W 474N
Ras NI AL, 15 S 4 TAE S AR T —E il
FERAL, WD BURFRTIH 5 44N

(7) $#RHEE RO TR H W R n R BT
K, A BAT G A AR, Bl5E A &
HURAT L R pk 2 A D R 15 i d AR, ARl 5% A
A, REHRRNTEE G, (R E. B
FHLRATHERDRUE N, (H 28 [ 55 B 41 1 S £ A
| BT Bl & ] B 28 % AR B skt AT e s i B ok A
1, EESCBUR J5 R Ak T 20 26 SO B Ta] 4 8 0 55
BRI, TEOEH O G R B |, BB A
W, BORSHmBUR R4 .

(8) Florisa bl 25 AN, X4
BEAE B 7R AU VR, e o H A g R
Mz B R S5 o, HESh I H 2,
4.3 HEFAFTER

FESSTEABYAT Dy 0 3 H ol S B 28 O0C A AR
FH, G 2 R 3R e 00t H e B ke 3 5 4 X ] 25
My, PRIUE, MLATF 3 AJrTide b dtil

(1) #E&ZREI . |, WmHuE S H#%
WHEME R, SR SHARRAERWAET LT,
O PEARRE R M A UE S )y, BIRTRE PR A, R
FlGE A, 19 I 55 AU B 45 e D AF 5 R, MH
AT T I8 558 PPP I HOR A, stk &
AA K 2O B YA BEA Al A 4 il Al 2
A A K, HR =28 45, o EERT
HazEae Ty, R ER BRI A; Bk, e
REJy, AVHXS I H gk A E H, AR&IE

é\
=
EEN

B PPP I H /A R B His B A B ER, B
YHa BN A AT ARE M, e Elkis; Bk,
FESTEART DCRIUEAEM 7, DUARE I B AN, 2
IR AR ZE A ST,

(2) P RARRL S VAL T A, fE1T LA R Z A0,
DB E b T BA, TEARTR A BAS R £5 Ak L o3
TAE, AR RZ WA, EMIA . W H A S5 T
b, ORBRERMEILE . SEOALE L IR o T Y S
fit, NIAESNEAL,

(3) s SEUN 7 AR, DB AR ) FE 51 s
ik PPP 0 H LA Kb E 4 S48 PPP T H AT LLE H,
XOTFES H wr A AT 1T R i 5 R A, W I,
NS5t AN GR Y, XA BT RO B 4 B
BT, TISCIE M AR AL, Bl H G 7 & 5 4
YR R AR

5 % e

AR S A [0 B SR RN 43 B 22 L PN b LY 22 45
WU T 3T B 22 PPP 3 H AY 33 AN R Eh 2 i A
F; EL PSR AG AT, SRR e &R
AT EEMHEF IS8 31 Do R &, R
LSRRI SC B B R B AT 2R 4y, b 1
DR R XTI EH R B AE AL DR 52 T
BN )20, A AR 2 B A S B S X R, A
PR T PIE A8 PPP I H i B A e P2 AL 3 4K 4l
M W
2 % X W
(1] JAwESE). “ ki hib

B L AT & (R

43,2018
[2] A3 %UiE3CHE PPP W His B MR 5 [ D]. ¥

Eb. VLG W 4 K 4%, 2018 ( Xiong Yi. Research on

operation mode and regulation of rail transit PPP project

A3 PPP A Bk i e 58 491 5
Jo BN v 9k T A 52 Py

[ D]. Nanchang: Jiangxi university of Finance and
Economics, 2018 (in Chinese) )

[3] Rockart J F . Chief executives define their own data needs
[ J]. Harvard business review, 1979, 57(2) . 81-93

[4] Mohr J,

success: partnership attributes, communication behavior,

Spekman, R. Characteristics of partnership

and conflict resolution techniques [ J ]. Strategic
Management Journal, 1994, 15(2) . 135-152

(5] XUEHT, XUSEZ, sk o E PR g 257 di i 0 1Y
RN R B HLEBF ST [ )], BRI 24, 2019,
41(1): 29-35 (Liu Yuming, Liu Yanhong, Zhang Jing.
Research on critical success factors and their impact
mechanism on construction proj ects under going-global
strategy of china’s railway[ J ]. Journal of the China Railway
Society, 2019( 1) ; 29-35 (in Chinese) )



$53% BT OKRARERSE - WTTHLESSHE PPP I H SCHE R A R R A LA S —— T E NSRS A - 127 -

(6]

[7]

(8]

(9]

[11]

[13]

[15]

[16]

[17]

= AR PPP R G R SE[ D], Kt K
HK2%, 2016 ( Yuan Zigiang. Research on the key factors
of success of PPP mode[ D]. Tianjin; Tianjin University,
2016 (in Chinese) )

Kagioglou M, Cooper R, Aouad G. Performance manage-
ment in Construction; a conceptual framework[ J]. Constru-
ction Management and Economics, 2001, 19(1) ; 85-95
A, FRA, BERY, 55, PPP OCHE LI R R X 5%
SN ) SRR 8 —— LA 9% S8 R ¢ R 25 52 R 9 15 A48
HJ]. BB, 2018, 32(4): 124-128, 134 ( Zheng
Chuanbin, Feng Jingchun, Xue Song, et al. An empirical

research based on impact of PPP CSFs on project

performance the moderating role of payment types and
relational attitudes[ J]. Soft Science, 2018, 32(4) . 124-
128, 134 (in Chinese) )

Almarri K, Boussabaine H. Interdependency of the critical
success factors and ex-post performance indicators of PPP
projects [ J ]. Built Environment and Asset
Management, 2017, 7(1) ; 546-556

B T 207 BRI R BE T H PPP ALY
IR T [T]. BB, 2016(12) : 47-58 (Zhao

Jing. Key factor analysis on the success of infrastructure

Project

PPP model based on multi-participation [ J ]. Fiscal
Science, 2016(12) : 47-58 (in Chinese) )

Liu, T, Yan, W, Wilkinson, S. Identifying critical factors
affecting the effectiveness and efficiency of tendering proce-
sses in public-private partnerships (PPPs) : a comparative
analysis of Australia and China[J]. International Journal of
Project Management, 2016, 34(4) . 701-716

RBL, BSF%E. PPP I H SCHE R WP —3 T BUF A
IR LB T[], BBk, 2019, 33(4) : 16-20
(Dai Zheng, Lv Shoujun. Research on critical factors of
PPP projects-based on a comparative analysis of govern-
ment and social capital [ J]. Soft Science, 2019, 33(4) .
16-20 (in Chinese) )

FRE. PPP I H CHE I R ART [ D], AR PURI AL
WK, 2017 (Wang Kang. Research on critical factors of
PPP projects. [ D]. Chengdu: Southwest Jiaotong University,
2017 (in Chinese) )

FAESE. JETIR BB (Y TR 3k i PLaE 2c @ ppp 3t H
A R R WFFE [ D] dbat. Jbats8iE K4, 2019
(Wang Zhengkai. Research on critical successful factors of
PPP project of urban rail transit in China based on govern-
ance theory[ D]. Beijing: Beijing Jiaotong University, 2019
(in Chinese) )

WEFF, R ST HLE S E PPP T H AL L) G
MR T )] EFLTE, 2019, 40(8) : 42-47 (Shi
Yufang, Song Pingping. Research on key influencing factors
of PPP project success in urban rail transit [ J]. Const-
ruction Economy, 2019, 40(8) : 42-47 (in Chinese) )
RV MELE VERLAL Bt PPP 0 H AL S 50 K 3R B
F[D]. P4, V%R K4, 2019 (Song Pingping.
Research on the factors affecting the success of quasi-
operational infrastructure PPP project[ D]. Xi“an: Xi‘an
University of Science and Technology, 2019 (in Chinese) )
RMEEE. WTTHLIE 228 B BOE PPP 1T H SRR i A
K[ D]. . INARER K, 2019 (Zhu Haixia.

[19]

[20]

[24]

[25]

Research on the factors affecting the performance of urban
rail transit infrastructure PPP project] D]. Jinan: Shandong
Jianzhu University, 2019 (in Chinese) )

X3 . HE T SEM Ky I [ PPP 10T H ¢ B A 2 3R F
[D]. EK: ®IK K%, 2017 (Deng Qing. Research on
critical success factors of PPP project based on SEM[ D].
Chongqing: Chongqing University, 2017 (in Chinese) )

i IGe Y. PPP AT £ i L il Bt i 2y IR R WL [ D]
IR, B RAZ @ K%, 2017 (He Xiaobo. Research on
success factors of public-private partnerships in transport-
ation infrastructure [ D ]. Chongging: Chongqing Jiaotong
University, 2017 (in Chinese) )

ROLL, 2540, H. 2T 2010 PPP #Eia M sl
KM R WP D] )M BHECE BT L, 2018
(5): 227-231 (Feng Yahong, Li Na, Cao Feng. Study on
key factors influencing the success of PPP models based on
cases[ D]. Science and Technology Management Research,
2018(5) : 227-231 (in Chinese) )

SRAER, MAEBR. PPP 35T H G5 A Z PR R Bk i 5
Mij——HE T RGN RIS [J]. AR TS
B2 4R, 2019, 36 (5): 157-164 ( Zhang Yuyu, Hao

Shengyue. Infience of critical success factors of PPP project

on performance: based on the analysis of five critical
success factors[ J|. Journal of Civil Engineering and Mana-
gement, 2019, 36(5) : 157-164 (in Chinese) )

Shi S, Chong H Y, Liu L, et al. Examining the interrel-
ationship among critical success factors of public private
partnership infrastructure projects [ J ]. Sustaina-bility,
2016, 8(12) . 1313

Zhang X, Cheung E, Chan A P C, et al. A comparative
study of critical success factors for public private partn-
erships (PPP) between mainland China and the Hong Kong
special administrative region[ J ]. Facilities, 2012, 30( 13-
14) . 647-666

Emmanuel O O. Critical success factors( CSF) determining
the implementation of public-private partnership projects
[J]. Covenant Journal of Research in the Built Environ-
ment, 2014, 1(2) . 41-66

Ng ST, Wong Y M W, Wong ] M W. Factors influencing
the success of PPP at feasibility stage-a tripartite comp-
arison study in Hong Kong [ J ]. Habitat International,
2012, 36(4) . 423-432

FH. it PPP A B 5 -5 I HE B LIE 2SS T
HEFE[T]. EMETERTTE, 2004(1) ; 47-49

WRES, WRARIR. e it zcod PP M. dbat: dbstsg
iR AL, 2016

2SS RAKAE O 28 78 3 I 8 7 e 2k At 8 v 14 1z )
H5E[D]. dtat. fedbt i J1 K%, 2013 (Shen Lingling.
Research on public private partnership in urban subway
construction in China[ D]. Beijing: North China Electric
Power University, 2013 (in Chinese) )

RELHE, 136, 2. ST RELESCE )], #
T RS, 2015, 28(3) : 136-140 ( Zhu Hongfeng, Li
Dewei, Li Hua. Urban rapid rail transit in Bangkok [ J].
Urban Rapid Rail Transit, 2015, 28 (3) . 136-140 (in
Chinese) )

B5 . GIINTTHIE A2 =1 6 5 4t H Beml B 0



- 128 - + A T OB ¥

i 2020 4E

[D]. BL#P. PirI38M K#, 2013 (Luo Fang. Analyse
the investment and financing mode of Line 6 for the third
phase of Shenzhen uaban rail construction[ D]. Chengdu:
Southwest Jiaotong University, 2013 (in Chinese) )

[31] RhEH. PPP BEUTEPLIE A2 30 b i g Wt 98— LA iR
PIPUESZE 6 SN BI[D]. 7M. BRI K, 2018

(Lu Huimin. Application research of PPP model in urban

rail transit-a case study of Shenzhen rail transit line Line 6
[ D]. Guangzhou: Jinan University, 2018 (in Chinese) )

BETREADH R T W Z 4 dr ()], B8 8 o,
2016, 36 (3). 2026 ( Liu Hui,

Skibniewski M J. Analysis on the critical success factors of

Wang Mengjun,
construction innovation based on structural
modeling [ J ]. Science and Technology Management
Research, 2016, 36(3) : 20-26 (in Chinese) )

Lyer K C, Sagheer M. Hierarchical structuring of PPP risks

integrated

using interpretative structural modeling [ J ]. Journal of
Construction Engineering and Management, 2010, 136
(2): 151-159

[32] XIZ, T4, Skibniewski M J. JEF i B F AR A ) 1
EREE(1995— ), &, WL its A, EENE PPP W H H TS,
FBEEK(1967— ), Wi+ ##Z, FENF PPP Ui H | [HPR TS TG,

( B3R 115 00)

[17] BRA, &, 0], 2. JEHREIE S SE DI R8I JR)
HEA BRI [ T]. £ AR TR, 2019, 52
(4). 98-108 (Qiu Yue, Feng Kun, He Chuan, et al.

[18]

B, T, IR MR VRS B A AE 7 S5 A IR
WIEHEFE[T]. PUR 3l K244, 2011, 46(4) : 564-
571 (Feng Kun, He Chuan, Su Zongxian. Prototype test on

failure characteristics of segmental lining structure for

Local prototype failure test on staggered assembled Nanjing Yangtze 'River Tunnel [ J ]. Journal of Southwe?t
segmental lining for shield tunnel [ J ]. China Civil Jlaf)tong University, 2011, 46 (4): 564-571 ( in
Engineering Journal, 2019, 52 (4): 98-108 ( in Chinese) )
Chinese) )

BB B(1990— ), %, P, T/, EEMNFREESHT TREITES s,

il BE(1990— )5 Wit TR, TR ERRE Kb T TR

i N(1964— ) B T RIT2A RS WA S0, EE NS oK T SRR E S5 e R R R R Ag T R

GRG0 A LA R AR R A3 bl 12 5 P A5 D7 TR DTS o
DI L3 BB 2 € o -3 N Y STERR ) QB LR 7R ST KA vaBE Y ox TR T
)5 A RTINS,
) I R, ERNFS L TR S BT,

#H OHI(1983—
#A B (1984—
BT (1985—



