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ABSTRACT

The market of public-private partnership (PPP) projects has reduced from 9.4 trillion won in 2007 to 4.5 trillion won in 2012. However,
the need of PPP projects is brought up by a massive down scale of government financial business. Previous studies regarding PPP
projects mostly evaluate profitability from the financial perspective or analyze risk factors as a whole. Although PPP projects generally
have complex structure involving diverse stakeholders, such as contractor, financial investor, and special purpose company (SPC)
operators, existing studies have rarely considered the different viewpoints of PPP project stakeholders. Therefore, purpose of this study
is to develop a structural equation model (SEM) considering the diverse stakeholders of PPP projects. To this end, the authors first
reviewed the organizational structure of PPP projects. Next, the identification of the factors affecting project profitability are done via
comprehensive literature reviews. After that, we conducted in-depth interviews and questionnaire surveys to reflect stakeholders'
perspectives (contractors, financial investors, and SPC operators). As a result, a SEM model is developed to analyze direct and indirect
effect on the PPP project performances. Finally, using the analysis results, relevant implications and directions for improvements are
discussed. The prediction of the business performance of contractor, financial investor, and SPC operator is expect to be possible
through the model developed and supports the strategy deduction that is appropriate for the participants.
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F7Fh= Qlzel A 8.8 FEATI] S8l 1994d HIZEEAA]
EE Y3 o]F RIZEEALY EE gffste] Yoi(Park and
Kim, 2013). 3%t 58 S35 9 Foo53) A g
217} ZA) WA WE e AR BAlslre HAe
2] B (Minimum Revenue Guarantee, MRG)o]| T3} B3]
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e}, RIZFEAARY S 7)9skA H e (Kim et al., 2012),
20128 WIZFEAAR] FAE e 4529 02 2007 94%
A ] tE A8k (Korea Development Institute, 2012).
g, Fefute] SOC =7 Al 259] <=2 =(World
Economic Forum, 2013), OECD =7} & Hsle] 24l wE9)
o] SOC #HAFAtd] gk ¢-27F A7]=aL Ak 2eu, 35
SOC ZAE Exliir) 2013 24.3%o00lA 20174 19.2%
Qo2 AT 5.7% =2 Algo) w2 Ministry of Strategy
and Finance, 2013), B3} SOC <xk& B3] 98] F2n|&
1A(Lee et al,, 2014), 247 =(Song, 2011), BTO - BTL &3}
WH)(Lee and Kang, 2013) 55 58 HIXFFAAIES] €433}
Hoto] Tkl HhHo 2 HE Fof ltk(Park and Kim, 2013).
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A R 5 A71E/gs) SHe) 394 S ici(Hayford
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2004), 2]2= et Wand and Fang, 2008; Sim et al, 2006),
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Fig. 1. Project Type and Participation Subject of Survey
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Table 1. Descriptive Statistics of Factors Influencing Profitability

No. SPC Construction firms | Financial investors

Avg Std Avg Std Avg Std

1 5.21 1.01 4.78 1.01 4.70 1.49
2 5.26 1.27 4.10 1.37 4.73 1.36
3 5.18 1.34 4.27 1.22 4.59 1.30
4 5.61 1.20 4.23 1.50 4.53 1.68
5 5.51 1.32 4.19 1.92 4.28 2.05
6 4.72 1.11 4.39 1.07 4.10 1.16
7 5.00 0.94 4.22 1.01 4.90 0.99
8 4.70 1.16 4.13 1.70 4.15 1.26
9 4.66 1.04 3.91 1.44 4.14 1.06
10 497 0.85 437 1.27 4.80 0.96
11 5.10 0.88 4.70 1.24 5.03 0.98
12 5.77 0.86 5.66 0.87 5.48 0.96
13 5.73 0.90 5.97 0.93 5.52 1.00
14 5.91 0.83 5.63 1.01 5.65 0.88
15 5.53 1.01 5.10 1.01 5.66 0.94
16 5.44 0.98 5.23 1.04 5.76 0.79
17 5.70 0.91 5.40 1.04 5.66 0.77
18 5.93 0.80 5.66 1.07 5.60 1.19
19 5.77 0.94 5.19 1.42 5.83 0.93
20 5.93 0.93 5.26 1.32 5.72 1.07
21 5.56 1.41 522 1.36 5.25 1.38
22 5.63 1.22 5.13 1.39 5.07 1.20
23 5.57 0.95 4.74 1.48 5.10 0.90
24 5.82 0.93 5.69 0.93 533 0.96
25 5.09 1.23 4.83 1.02 4.03 1.64
26 4.72 0.89 441 1.18 4.29 1.01
27 4.35 0.88 4.28 0.96 3.57 1.20
28 4.74 0.98 4.30 1.18 4.10 1.08
29 5.29 0.78 5.35 1.05 5.13 0.86
30 5.35 1.08 4.94 1.22 4.53 1.20
31 5.12 1.17 4.35 1.17 3.96 1.07
32 4.89 0.95 4.75 1.30 5.03 1.08
33 5.52 1.24 4.77 1.23 4.68 0.98
34 5.43 0.90 4.86 1.25 5.00 0.83
35 5.41 0.86 5.17 1.07 5.13 1.03
36 5.35 1.30 4.87 1.17 4.93 1.08
37 5.39 1.06 5.27 1.17 4.83 0.99
Total | 5.32 1.03 4.85 1.20 4.89 1.12
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SPCe] 73¢- 180 =1 ddate] SPC AP AREARS: 527}
209 =81 ApEARAe] SPC BRIARZAIE 52)9] Htgle]
SBOR o IS T 7 vESTE 2 o R LERS
v, ZVdAke] e 130 FER] aAte] TIARY S8 e
Bgko] 5.972 5o FIMAkE T M WS 2 SleR
LT B3k, AEARARe] B9 199 Q) A ARt
SPC A7 1A A g2 o] Hatgke] 5.830% 71 WEwrt &
gEo 7 Rt

=, SPC= 2dAte] A Ak e} A-FARAke] SPCERIAL
2AE Sl the RiEtrh on, 2k 2me] AR
TP AFFFEIAl thel] WS} S2al AEARRE A
A159] sl ik A AREARS s WA 8 el o
g STl w2 ACR et

3.2 TEURAl SHSEM)

Tz 2] 2e(Structural Equation Model)S 214221 =4
o] 153k AR 8015 =4 (observed variable)5-S o]&-
A I o2 2743 v, ©]E FAH<(latent variable)E
7ke] o2 IHHAIE AT 4 =S JNEE A
(Kline, 2005). 7217g4] Bdle AR E g Z293E
aEEte] BAEHE AARBIEE 3R] Hr) ARS|E ) tigh
Arges) Axol] tigt A=l de AUH, o] B el E3eh
51zl QJIFTAIE FAl 24 7 vk o] Qi) w8,

P ey mele HgHo R Z4o] ZRssk WeE 11

s
o r

o

AR & 4 9lom(Kim, 2009), ofidt T mdk
TAEQ] BFRTE 49 AAHTES Bl AR A
et HofollA thldo 2 857 9ltiSon, 2009).

St FAAST Slol| e g Aol AREE ]
o= eJMH(exogenous)2} HAH(endogenous)7} Ak
ST e Wl GRS F= WE S3(independent
variable) Wah], UMHaE 24 2 7o ThE v
RS W= F&Sy(dependent variable)S w3t} A4 %
W] Rl of2fdh 4714 Wt 23S Tl SIS
WSS, SRR, WA vepb oo ok
T B3] o& Fig. 2¢F Zth

B APAE TR wao] 24 x4 v wel)

PRk, WAL HolE 7o) AEAE 2 2 JaRIAE]
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Fig. 2. The Example of SEM Structural Equation Modeling

wIAAIgle] o) MR AP ETe) 34 el ANA
VoIS SseAlE TEshen] AR 2 Teiste] Ty
B4 mae A Bgahch

g
$o) a3 091E] SnTel e WA Hheg

S5 KRR o} 24E Ao
A=

(Lee, 2008).

TR BHe] A= e Aeirte S H A
T WAIE ARS8 AR AEske APt AdeEo]
of ght} wepr], 2 AtelxlE 377 Sl ik SRl
AE Sl AiEREe] ARs 53l SPC Fejerd, A
o} BFAP, AFFARE 7] BF, ‘SPC =P, 31}
, AFEARE A7, gR AL, w2l 8719

hA5E 2SIk e 2N &) A Ak

_1

12 >
Os."l‘.. —D'

m
N

= Zlo] S HESP] $lol WigE 1] JAlE Advget
= w2 eRE KMO (Kaiser-Meyer-Olkin)glat 29 Q215
of) ol ZAAGT T el g = F5)(Communality)
< ALtk

U0 2 KMO 3k 0.5 oPgold wlolsdd < gl F4|=
ket 3542 0.4 osto]d wirial dhdsiti(Song, 2009).

RIS A $7lle] A= KMOZS BT RISAT &=
o2 YeRtor), ‘SPCY DSCR-S 33} 77)2] SA4HFEo)
573 7Rk 04 ofdk viERt ATV elA Alelsiict Ak
22 AFoMe BRlagl A aTe wet 87) FAHe}
307 SRTE TEA A HER AAETE

of

o

Hzx 7332 2ds hdsb] Y8 FREAF 2 ARt
ARFAHE vl 2 AR TFE] IFAEAIE Ak A
AL ARFEARRY, SPC Zhzte] iR e o5 ZF FA|] ‘4]
PPl FEE WAL ] B WG] Al %
<= Wtk RIFAIE FdERInE Begh RIRERAASIY] A3
& T SPeirde ARe] Ado] & 9 PRk s Aefsie]
Forlae] JFFH 4o e e AAFEAD o] FFE W
k= JFHAIE 33Tk

HelS AE == AR AFEe) IA=E Ete}
= /o 2A AFERES] ge] & A5 o5 nHdlE
A= ] FE Flofw, wEfelSe] AF| 7} Fot Behdo]
Tt a2 FAEL] el SRox 9] Bfde] Holkl
AAHAE T35k

Hzx 72 e 7 B3R Al ofds
FEste] HAE T, AR SRl 7 dle]
HE &5 A digh A% 3do] dasiu = Ve 2
2] A= B Al TRl AR 7] AT B4
AT (Choi, 2005). 7KEgkst vl AAJgE A3t 2Ele Table
29} 7o) 871 A= A Rl thste] 87K TEgkS B
VESER] Roh= 210 UeRith webd, Hx 7is] o)
FRE B3 AP=EE FIAZ "8d0] itk

T2 Rde] AYPTE PIAE 5 e WES A
7R &2 TP 2] dle] SMC (Squared Multiple Corelations)
& e A AN D Y SAA FAHCRE 7D
7R R SIS FHsE W, ARG (Modification
Index: M.DE B3l 2kt 3, HCovariance)E A37g3lF+
W, BEE NEA TR W, 718 BEE AHlsks Wil
$AK(Song, 2009). £ GolM= 919] 4714] WS B 283t
of SAFC R Hx T Ll AYPwE FIAFCH

WA H2 2] BdojA] SMC glo] Bhe SR

=

Table 2. Goodness of Fit About the Final SEM

goél;iz)s(sfzz fit gif)e:;\deasrsdo?;t The first SEM | Remark
CMIN/DF <2 1714 o
RMR <0.05 0.13 X
GFI >0.9 0.781 X
AGFI >0.9 0.716 X
CFI >09 0.904 o
NFI >0.9 0.802 A
IFI >0.9 0.907 o
RMSEA <0.1 0.081 0
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@Ak 2 AAste] ‘SPCe] APFARste] HHUA, ‘SPCe]
ZVaRlste] FHBA, ATEARS] SPC AT AEAF 52,
AEEAS] SPC ERIARAS: =1, 5 ARjkE] 5o,

A QA Wl W A, ek
iﬂ*ﬂ ApgFAIS) QAR T WS AR Beo R A
o] B4 ST
OaRE TS AR TSIk o1 531 “SPC SN

Table 3. Factors Influencing PPP Project Performances

Latent Variables| Coding Obserrved Variables
validity 2 |V3 SPC NPV
3 | vs Contractor’s construction profit in
Contractor’s business planning
profit validity 4 | vo Contractor’s operation profit in business
planning
Financial investor’s operation profit in
i i 5 |VI10 . .
) Financial business planning
investor’s profit — - -
validity 6 |vii Financial investor’s ]02.111 profit in business
planning
7 lves Efficiency of SPC organization
management
ility of
Cap ast; (]:ty © 8 V69 Ownership mind of SPC members
9 |v70 Cooperation relationship between SPC and
government
10 lvia Contractor’s progréss capability of PPP
business
1 lvis Contractor’s performance experience of
Capability of PPP business
contractors Contractor’s enterprise capability in
12 |V14 .
construction field
Contractor’s capability supplying equity
13 | VIS .
capital to SPC
Financial investor’s progress capability of
14 | V15 .
- PPP business
Capablh"cy of Financial investor’s performance
financial 15 | V16 . .
. experience of PPP business
nvestors - — - —
16 V17 Financial 1nv.est0r s enterprise capability
in finance filed
17 | V4 Government subsidy Support
18 | V5 SPC’s minimum revenue guarantee
Government 5
support 19 | V6 SPC’s tax benefit
20 |vas Government’s prf)gress will of PPP
business
Reliability of | 21 |V37 Reliability of inflation estimation
future . age . . . .
uture » |v39 Reliability for estimating rise of interest
estimation rates
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IR, SPC oA HAhlsRe] S
HEgAP <} ‘SPCe] AAleke] FHIAP
A3tk

AP SPITIAS B3 w TxHE] 2] o] A9 Table
29} o] F $7le] A= x] % CMIN/DF, CF, IFI, RMSEAQ]
Aol 7Iegks WEATIAL §lom, NFI9| 78 7Iegketh
T GERRE A] fARRE o 2 et RMR, GFl, AFGI=
FEEXMo g 7|13 njdBdo g o) IS e 4 97
iite]] BEEJ0 2HE 2= CFIE B} ¢arskal glom
EE AYe 255 T UEAE e+ gitkSong, 2009).
wep G E o] AYeE UERISES o RS 83k
Zo] 7Fssh, 2 Atelxl= Table 33} o] 97H] A2t
27)e) 2R T8 A TR 2 ekt

% ‘SPCe] ARl
H2-7ko] FEALS A

4. ATYHNTUSEM) 2

HE TN B é—% ig. 33} o] =EEQlon wdld
gt Bt Sl =4 AS’Jr AR QIFAITE S8

th o]F T RIRFEARALY A4 ol WA= AR

oJske AAFT, 7}@34 A g} PR ek AxE}
A3IIct 2 &3 Direct effect)= FAH7} 22904201
SRR A 2 dds Ao, 7B E N (Indirect
effect)s= S-SRI RIIFEAALY A Rl 23 ddwof
A LrRhe R AAHTE B3l Ao R s HTE
oulgit). AA|EF Total effect)= A aT e} 7 E7} ] o
2 W7 B 3l HEA] AAEAE Aol 9
AP} 9] QA 2 ARG IS =

oksl7] $13l QA9 (Regression Weight) %8 ZESITh
WA FAAHe) =AM QIS B8 A3} ‘SPC

Sepat QAT 7P e SRS SPC 2AUE F
ojxlo 7 vepRkon, <7} ekl oA T e =4
]ﬂ/\\_ 47-]}\—]/(]__4 U]X]‘/\]'ﬁ \_oa’, ‘ZH“[*T‘X]‘X]‘-’] 9_13%]:,%

AFFARRY] RIAALY 2159, S AEEE SR
oS dE A, AFAL IR SPCe FHaels B,
‘SPC F2Jepd/d’ 7= ‘SPCE] IRR’0] 2 IAAAE Ho)
Aoz vttt

TS 3] AR A HolrArE o o e

AEAY, vEelS AR Afolox] BAIF folats UESslE
AR EASkITE WA AR AL 6719] A
ik Algke] Fole<zol 90~99%= FrefsiAl ettt E-e]

A glo] Al = gk Ak 74T 0.151, AFEARA]

I‘li‘
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Fig. 3. Analysis Result of Structural Equation Model

0.303, SPC 0.991 =02 vepgon, Fojae] $lefdAdd]
et AGEL ATFERAAL 1.036, AT 1.522, SPCAL 1.789=2
LERsITE o] Aol A o] ZefrAle] o= vl rolefd el
HxR= GE] wihg- Jm A AR7E S WREERRSIe] Edst
oF WIFEEe] e S8l E=27] AR AREE
3} SPC Hae] BATHMRG)S =o8taL ol &3l I k=
FIARI AFelS FHPSS ATH o HojFr) 53k ALY
HoFrAlEe] A wEelS AEw Alggke] frel
T2 90% oPFo R frefabAl ViRt FefrAe] o] nlEfe]
Z A5 gk AlGgko 2 SPC 0.689, AIFEARA} 022, 78X}
0450 2 AFFARI] ke nje) F2, g, 7] Wl
gk o Zo]m, SPC =gt Q053 frA|de]o] tigh 5]
F93M AE8IeS e o o5 7he] o] e
)zl Ao ek %_E} SRR ZVdAte] oto] mlEfelS AlEw

o vz

of W Alshe o) ARAAE UERIET ol AR
Fofd R A ]*‘% 2] ARAEe] A n|gd=
A7 AR vl WA Ak Ho 7Ikleks AoR &

0.313 **

*<0.1, **<0.05, **<0.01

Table 4. The Effects on Project Performances

Latent variable | Total Effect Direct Effect | Indirect Effect
Government 1491 0 1491
support
Financial
investor’s profit 0.768 0.768 0
validityy
Capability of
SPC 0.018 0 0.018
Capability of
financial 0.139 0 0.139
investor
Capability of -0.146 0 -0.146
contractor
Reliability of 0.052 0 0.052
future estimation
Contractor’s 0313 0313 0
profit validity
SPC’s profit 0.102 0.102 0
validity
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