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Risk Attitude Analysis between Construction Investor and Loan Investor in
International PPP Project

Park, Chan Young', Han, Seung-Heon', Jung, Wooyong"
"Department of Civil and Environmental Engineering, Yonsei University

Abstract : Many construction developers have tried to develop the international PPP (Public—Private Partnership) projects
but frequently failed to gain loan investor approval from loan investor, Many of these failures were caused by the risk
attitude gaps among project stakeholder, This study aims to compare the risk attitude between the construction investor
and loan investor, This study investigated how much differently 21 construction investors and 21 loan investor recognize
the risk magnitude corresponding to the same three risk status of 27 risk factors, Construction investors show a more
risk—seeking attitude than loan investor in 58 of 81 risk status. Loan investors show a more risk—averse attitude
than construction investors in 9 risk factors, These results will contribute to developing the successful PPP project by

reducing the risk perception gap between construction investors and loan investors,
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(Korea Overseas Infrastructure & Urban Development
Corporation, 2018), W2 Aljo] 532 AZE|A] Esta
7Nk SAell A AafisteS & o Sl

SHLIFANEALY S 5= o] e ke i HAE
AR AP Hha, EFGAI 2AEAAL SPC (Special Purpose
Company) 74, Jal/asAF A& 9 A4, 58§ =2
5 therst 57 =3 ch(Global Infrastructure Hub,
2018; World Bank, 2017). 71 7 ©AE A W& A}
FEol A 5% B dEol mESHA| = 3k A oy 7h
A ol Aufjsk= Al|7F gk ARG A AsfE ofrlst
= OE olfr & ke AAFEAARE S5 FAR
AT B 2po| = QIgh FAo HFstarA} gt

S AFANIAG & R A oA A FAA = /A
T4, 7=, ATA edE HESKL AR T 9 3
of Aozt E 4= Sli= Bliaa 2leS vk ZfAdRi,
olF &l A =S fFElsHA el AS skl
z271° FAES F4ots AE H3EE Stk (Farquharson
et al,, 2011; Ozdoganm & Talat Birgonul, 2010; Park
et al., 2019), FEEAAE AUEAR) AL A%
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0, AREEARE e Y] B oAk o & 5177
B A o R 4291 &= Ao o] Tk Chiang
& Cheng, 2009; Mandri—Perrott, 2010). ¢Je} Z-& AF
zro] B4} WA TR S5 F A7} risk—
seeking F+= risk—averse i & 2= ¢ Q31 olow
22351t HWang & Yuan, 2011).

FANEARG ol A ZofAke] ejAa B ohkeh WA
o= Aol FFE & 4= Stk risk—seeking BT A
A5 Hagristo] A ejam A B 2 ZAIE o [d
4= QJa1, risk—averse HlZE+= AT E A H7ISke] £
A 718E 24 & 4= Qth(Han et al., 2005). 2%}
gAY oA = AATEARARE S5 FARREY] B AA HiE 2f
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Research process Research activity

Identifying the This study identified the 27 risk factors through
risk factors literature review
Defining the This study defined the five risk status (very low, low,
risk status normal, high, very high) of each risk factors
g™
Surveying the This study designed the survey-questionnaires to

risk magnitude evaluate the magnitude of each risk status

d b

Analyzing the This study conducted descriptive statistics to analyze
descriptive statistics || the features of risk magnitude and risk attitude
) -
This study conducted statistical test to analyze the risk
attitude of project developer and financial investor

Analyzing the
risk attitude

Fig. 1. Research process
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Kahneman and Tversky (1979)= Ao =(prospect
theory)= g3l GIAHEAA| o]elE F3ll B BEHT; &
AR Qg vaES o A nefgitt= &4 3T (loss
aversion) A& Aatyict, &4 Blu] o st
OAAA A= Alo] AT A 0T AifEl= AfgolA=
risk—seeking?t BjER 7|Hko] Arjete EHASE &4
= Foh, Bl R o]elo] WAt Ao g AifEl= A
o| A= risk—aversedt |2 7|Hzlo] e gte s o]
oS eIt} (Fig. 2.

Risk-averse

Expected value (Utility)

Risk-seeking

Gains/Losses

Fig. 2. Hypothetical function curve

2]~ glE== 37 risk—seeking, risk—averse, risk—
neutral® 53 4= QJt}h. Risk—seekingS 34151 A3}
= FEHA L, BlAaa Aol AHsiglS of due
3|2 U7taia} sl HiE=E onjglt), Risk—averse &
ue e Feiglehe, D23 el Avsias o
A2 A4S Yok BiEE 9Ju|dtt} Risk—neutral
sl Aol dial] Sk o glol, 7|t &-gof whet
ela5 wokE 5ol gl HmE ofulgch(Hillon
& Murray—webster, 2007; Clemen, 2007).
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AT A2 2] AA g7l st risk—seeking Ei =
9] QAAHANE risk—averse BJE2] QAFAHAELE 2]
A5 27 B7FekAL, risk—averse B2 SAFEHAR=
risk—seeking EfEo] SAPAGAIELY B|AFE 37| H7t
stol, 2|l Hirrt 2laa grte] vjAls gEol dE=
EEbiey

o o

2.2 AEEXIX It 28FXIXL 2| AT H =

A4719L gamrt E=2 SlAAEA] Y 528 A
s, U YAl a4 AR oR gjaar) & 6
o)Al Z1&skaL QtHHan et al., 2002), L& Z|
& 2 Azt Q| EF/EPC AFYOAE olde-S 3o, 4=
T WA E QT A 9 A tHEkE fitt dERs st
ATHChoi et al,, 2012; Son, 2017), Wt 471
& Tag Qe 719 AH9] oS 97| flsted,
FEANLALY O] 57 /o] tha ESMASIE ke risk—
seeking®t B== 7]3]5 241 ofdt 7lsAdo] qlrt. HhH
o, FEFAA= 7Aoo R 294, oA, B, &
FEAY 5 ohFe AFdS F9let (Wee, 2018), 585
A Woll A= sl ] v Ad/FAE, A7, A8
&, AHIAA, M&A 59 FAAE &6l 2laa #ARS
Q3 LEZY Q5 145} 9t Korea Trade Insurance
Corportation,, 2019; The Export—Import Bank of
Korea, 2019), ©] ZoA= A7 =7} F4]0] ExprdAL
Y2 TE YA, =47} HA3E 4Eksh(Chol, 2012;
Wee, 2018), TR 3]0l A7[7to] 2Q E]7] wfjzo] 2]&
o] t] 24| leE&= o] Jrtar & 4= glrk(Mandri—Perrott,
2010; Park et al., 2019). wetA] F-8EAAE SRS 7]
3lof| EA517] 95}t risk—aversedt Bl 2 EAALAR]
HoAE 1 Aol
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£ =&3ch Nam and Lee (2012)%= S EAAEAI S
planning, contract, A4 4 AlF, &4 Ul GARE &3t
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7S 53| glame] 7RIS SA 7RIS 7t
O gia 81l LAE9E Bk, 27] planning,
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contract B glA= HAE 9 He)o] QAL 7FRE1Y
t}, Jung and Han (2017)2 s FANLALY = o
A 5= Aol Gk vl 82l 28718 &S, 3N
ZRAE AHE 7Nt g AR 5= gk IAE £
A8k3itt. Jung (2017)2 B FAPRLE AMle] 2
AXE AAfstaL AHEARAP dE8tt 529 $15k]
FFoll Folof sh= 10714] 18 8ot e WS A4
skl

sl elof A= FAPNLEALE LA Q] BjAaa R At
7} 6% 25| 3 E it} Hwang et al, (2013)-2 PPPAL
A 3] g7l A8t 237 BlAa Q1S EES)
Aok E3 2%1S EEehed AA] YA el
I 2aa gg1o] A FoEE Hrstelon, AEet
TI7EEe] o ARl vl A= Ful wlEa) WRRE: A|ASHITE
Liu et al. (2015)= EA/NHAIIS: initiation & planning,
procurement, partnership, Al THAl=Z FESFL AFTE]
oA 72 AL A AAE 23S =SS AT
Alel 355H= initiation & planning $A|9] AF-Q0lo 2
= AR Bl RAE BEQl gAa #ej(Ead B/
A4 /50)), a84Q ZRAE FH| 3 o] EEE9)
o} Yu et al. (2018} A 25W7F S| EANALY A
At A EUE 42709 gAa 9l EESIYe
714 wke =Hoj A 73%F legal risk, cooperation risk,
tariff risk, financing risk, political risk 4] 2]A~3 Q91
© 2 AASIATE E3F Yu et al, (2018)2 34 A1E S5
427 2= 88l F AA| ZEAEo| A WA 2271 2l
3 9919] =9 *E intuitionistic fuzzy analytic hierarchy
process (IFAHP) 7|®& o]-§-5t¢] B7}s13ict,

71E AFA TS FAPREAIY Y] 452 flste] ARt
o) BN WAHTR 9 A £2, a2 W),
23 ej/ee], glAaa Jef 5o ALE gsgste] xAA|
Ao @& 7]01& skgieh. ey 2= we] IeflA] o]
AR}l e LET} 2ol & e Ul At tha vl
sHich oA 3 AR o 4= 91%o] olsiAIAke]
AT Hies gAia Fr Aol JR k. sielFA
A TS flste] AAER A= AFY Y] B et A
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2rpH o] Iof| oJH_-S S 4ol §itt. E3t, 2=
Bkl gk Afol= o] gAa | Ful s 9
Skt oM FakS v Aol wheba & A= S
QFEAALY T a3 flsto] ALFAALL} 5854
L] e e} A Q14 Afo|E EAStaLA} gl
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3.1 223 Q0 I 7= MEHX]
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Fig. 3. Expected risk attitude curve
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AL RS Sl EANEAR 9 Fdel gle ek
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5 el ARol s ke o Egsiglnt
TRl =rahal, SRRk g skt 2 9
A,

9] 712l uhet 6091 ARE7HARFAA 3291, S8-F
ARAE 282D lA] i A Bgl o, 4291 W7 HAEE
ARAL 2191, T8 21D RAE Blpste] T0% SHE
& 7158t0lnh. AR 21919) A&2 AA7]Y, 27
A SOR Bt 15,809 AR 7.2 sielEAAN Y
A S 7RAAL Lol SEEAE 21919 age F
AR, AL, FAEEA OR Hat 11.5d°] AR
38t 7.5 sl EAANEALY e 7R Slint

Table 1. Survey participants information

Group No. of survey Project PPP
Distributed Respond experience | experience
anstrucnon 32 21 (65.8%) 15.8 years 7.2 years
investor
Loan 28 21 (75.0%) | 11.5years | 8.5years
investor
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e17], & 817N A= x|e] tfsto] A AER ALl 5 F AR}
HI7ReE & vasto] 5Ug ARl gk AHEAR}
o} FEFARAEY gAaa HEE v E 4= Qo F AR
= Mann Whitney U A4S AA|5}99tt Mann Whitney
A2 SHEE t gAY H|ES Jejo] EAHHoR
Jet 7F 24 i ghe] Zpols #4517 Q13 WhEo|
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AR} F5F AP B71eE a7t SAR SR
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71&FAE B9l 4~2 DA ~R2) BT Aol of
sb AAEARAL 21019 S8R} 21919 AT HiEE &
ATk Table 2y, 817) €]A3 A% 5 AAEARAA7E ¢
= Bk Aol 2170(25.9%), a5 o =A B
7¥et Ad=ro] 5870(72.9%)Q1 A o= JeRt XA 277 &
23 8219 4Tt S AR 6,984, 854
A= 7,367, 3EA S ALEAR = it 4.684, &
FEARAE Bt 5,044, 29 AR AHEAR = Hat
2.534, B SEARE Bt 2. 72808 BHrskgin), ol9t
o] AR AT FE5FEARE, SR 7159
AT Aol diste] 2lAaE WA Hrkstlod, SAA
o8 Fougt Zfol= Fgick. wEkA 4% 2, 3, 4 EQ] A
i 719 A At digh gjAa Frte) o oulE
Folatarz} g,

Table 2. Descriptive statistics of risk magnitude

No. of high response Average

Risk status Construction| Loan |Construction| Loan p-value

investor | investor | investor | investor
High 5 21 6.98 7.36 0.414
Total "N ormal 8 19 4.68 504 | 04182
Low 8 19 2.53 2.72 0.218
High 0 5 6.47 6.79 0.687
Stakeholder | Normal 2 4 412 4.62 0.520
risk Low 0 7 2.10 2.73 0.020
o High 2 5 6.92 7.19 0.472
F‘”:;kc'a' Normal 3 4 437 457 | 0.398
Low 4 3 2.63 2.65 0.920
i High 2 5 7.79 8.03 0.840
CO”S”I;UKC“O” Normal 1 6 5.45 599 | 0252
Low 1 5 2.97 3.15 0.632
High 1 6 7.25 6.61 0.185
Country risk | Normal 2 5 4.84 4.51 0.325
Low 3 4 2.23 2.23 0.781
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(Table 3)= AR} B]A~3 55 f 671 2l~3 @9l
o] 187} A x]of thate] A TFAAL}; S8 FAA 7} Bkt
A=) Fdigh, 2agh, Btk Bl ol 18719] &
U3t F| AT ARt tisto] AHEARF FEEARREL 2
235 HeAoR WA B7IRE AEiAl= 167188.9%)= 2
AEAAL] risk—seeking BE=7} =] UYER = 73 B
o}, &3, (Table 3)-2 A= &7} FolnlakA| zfo]7}
2] AZ317] 998F Mann Whitney U AA Q] e Hojx
I i}, p-valueZt 0.05 oJatd 7 AdEAAet 285
AR} 7o Bl Ei = 2ol 7} Qlrkar sl Afek 4= Qlrt,

Mann Whitney U 774 A3} ‘2]GAF A=l H 2} 2
AZRZL SAPAAA] 5 7HA] Q]lo] foju|gt xfo|E K]
o}, AR = 2 PAF AR =8 A 9e] 3THA|, 444 ]
23 g8 tiste] SFEARARET g|AF 7|8 WA 3
7} 810 risk—seeking B =5 HoTt 4THA| 2lA Aol
gl SUe W Y 350 EAPNEAR] A
o] 3 Stk = ALEARI} 1,958, FEFAR7F 3,108
o2 grlsto] 5% o oA AolE Hlrt 3TA g
23 5] a7 ol Y FF sheEAAN
ALY Aol Stk = AR 4.058, F8FAR}
7F 4,811 07 grtsto] 10% 2] 4=2ollA] ZfolE Hoick
(Fig. 4. ZVAFAAL -SGAR] a2 =) AdARE S
2 SEANUAINS HFHoR 25k Qlrt. sfelF
ANALY o] HE5gt i) AL oAM= AR =
3 AAE FESHL FAPREARIS T 9 4=55517] S5t
o] risk—seeking B2 QAFEAE Wel= Ao] Ego] 2
Aot} v FEFAA = dQldETEAL o] Lol FAf
A7h g Wk opg), sfjelAdER} Yol A E kot ALY
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(Risk magnitude)
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Fig. 4. Distribution of track record of leading company
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Table 3. Weight of risk status in stakeholder risk

) ) Construction investor Loan investor
Risk factors Risk status = = p-value
Min Max Avg. Min Max Avg.
5 | No experience of international PPP project 10 10 10.00 10 10 10.00 -
4 | One international PPP project of same product 2 10 6.52 5 8 6.67 0.700
Track record | 3 | More than one international PPP project of same product 1 6 4.05 3 7 4.81 0.068
of leading One international PPP project of same product in host
company | 2 | couniry proJ P 0 3 195 1 5 310 | 0.006
] More than one international PPP project of same product in 0 0 0.00 0 0 0.00 _
host country
5 | No experience of EPC project of same product 10 10 10.00 10 10 10.00 -
4 | One EPC project of same product 3 10 6.62 3 9 6.71 0.833
Track record of 3 | More than one EPC project of same product 1 8 4.57 2 8 4.52 0.883
EPC contractor
2 | One EPC project of same product in host country 0 7 2.29 1 5 2.67 0.204
1 | More than one EPC project of same product in host country 0 0 0.00 0] 0 0.00 -
5 | No experience of O&M project of same product 10 10 10.00 10 10 10.00 -
Track record | 4 | One O&M project of same product 3 10 6.29 3 8 6.43 0.511
of O&M 3 | More than one O&M project of same product 1 8 4.00 1 8 4.38 0.312
contractor 2 | One O&M project of same product in host country 0 7 2.00 0 5 2.38 0.332
1 | More than one O&M project of same product in host country 0 0 0.00 0 0 0.00 -
5 | No experience of PPP project 10 10 10.00 10 10 10.00 -
4 | One PPP project 1 10 5.67 3 10 6.71 0.155
Track record of 3 | More than one PPP project 0 7 3.67 2 8 4.62 0.137
government
2 | One PPP project of same product 0 5 2.05 0 5 2.86 0.065
1 | More than one PPP project of same product 0 0 0.00 0 0 0.00 -
5 | Very poor (Arbitrary decision—making of leading company) 10 10 10.00 10 10 10.00 -
Voting riaht 4 | Poor 3 10 7.24 6 9 7.43 0.958
oa\:g:g 3 | Normal (Equity based decision—making among stakeholders) 2 7 4.33 2 8 4.76 0.245
stakeholders 2 | Good 1 3 1.81 1 5 2.67 0.006
1 Ver Good (Equity based decision—making after in—depth 0 0 0.00 0 0 0.00 B
discussion)
4 | No discussion about risk allocation 10 10 10.00 10 10 10.00 -
R'Skaf:r']'gf]a“o” 3 | Low satisfactory level about risk allocation 3 8 5.52 1 10 510 | 0.450
stakeholgers 2 | Normal satisfactory level about risk allocation 1 6 2.90 0 6 3.00 0.484
1 | High satisfactory level about risk allocation 0 0 0.00 0 0 0.00 -
= 5 5 Sl S SIAIoIA, ERARE AR =8 AF o] o} FotA o7 WA Friet AeR|= 1270(57.1%)= /4%
F53F Aol it risk—averse H\ES Ho|al 9y w ZRAP} risk—seeking BlES WT. ol 47H4] SRl
2hA AT AN ARARAL gam SollAl, BPAE AR A AR oA 7P e risk— seekmg Hlgolt},
23] AP ATS = U] 2251 vlelis Ao] Ykt & Mann Whitney U 874 23} A7/w5 22204 W—J
FERES e AR el ol E 4= Slek guAE Al nlgh 2ol 5 UEhd jAa 8Qlo R = Q /uiE HA

o

3 EPCAF ARQY 43 739, 'O&MAT AR
A 5ol AR S RARKT 2T Hie )]

3 Al

F3} ‘MDB/ODA/ECA o7} Qlom, = a9l H& —'&O

7 iR glgke, FERARILE AR AR Al
4 gL B9 AHol FEA EPCASL OMAE A
9l AE HEOR A P2 Ak Fo) EPCA
S ORMAIZ 713k 4 917] T 02 Al ek

A3 F/28 ElA3

(Table 4)= A5/ 2|23 E5 U 77 g2z Q9
o 217} Adeijo]] et} ATt FEEAAT} B
gk Fo] ik, Ak, Batgke Hojsear Sk, 21719
U 2la3 ol tiste] BARAAL FeEAAE

== HM202 HM5Z 2019¢ 92

EAA7F o risk—averse HlEE Bt ‘S /s 2
S20] 4THA| Bl AT ARl ‘o mjEo] HAbE|R] ¢ko
L, et A =art E Ao R TdiE = AAFA
A7} 7,244, S AR 8,574 = Hrtste] 5% 19
FollA ApolE Bt 55 F AR -HE 8,578 &
817 'R0 7heA] 5 Har o g a5 F AR o 2
23 ASto| &l v risk—averse HlE S Hol= AL o
= O‘EKFig 5. FAPHIAR of| A %%—‘?XPX}J T

= W A=Y A7IRE % S S8 Yet 017\}
—4 Sl571 2 tHFarquharson et al,, 2011; Mandri—

Perrott, 2010), whebA] opte] 83 422 9} nfj&o] oAt

H]—X4 o



(Risk magnitude)
(4]

B3 Construction Investor
E2 Loan Investor

495 \
T T~

3.81

High

Normal Low

(Risk status)

Fig. 5. Distribution of demand and tariff

Table 4. Weight of risk condition in financial risk
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Fig. 6. Distribution of MDB/ODA/ECA assistance

. ) Construction investor Loan investor
Risk factors Risk status : - p-value
Min Max Ava. Min Max Avg.
5 No cost estimation 10 10 10.00 10 10 10.00 -
4 Accuracy of cost estimation over =30% 2 9 6.86 5 10 7.24 0.907
Accuracy of -
cost estimation 3 Accuracy of cost estimation over £20% 1 8 4.05 0 7 3.33 0.324
2 Accuracy of cost estimation over +10% 0 9 3.00 0 8 2.05 0.207
1 Accuracy of cost estimation under =10% 0 0 0.00 0 0 0.00 -
5 No guarantee of demand and tariff (No PPA or MRG) 10 10 10.00 10 10 10.00 -
4 No guarantee, but expected enough market demand 3 10 7.24 6 10 8.57 0.005
Derrgr:i(?fand 3 Under negotiation about guarantee of demand and tariff 0 9 4.95 3 8 5.86 0.089
2 Contract that guarantee over 50% of demand and tariff 0 8 3.81 2 5 3.71 0.719
1 Contract that guarantee over 80% of demand and tariff 0 0 0.00 0 0 0.00 -
5 No feasibility study about stability of feedstock 10 10 10.00 10 10 10.00 -
4 Under 80% confidence level about stability of feedstock 3 9 6.52 5 10 7.33 0.130
feizjastt)fck 3 80% confidence level about stability of feedstock 2 8 4.05 2 7 4.62 0.157
2 90% confidence level about stability of feedstock 1 4 1.76 1 5 2.48 0.060
1 100% confidence level about stability of feedstock 0 0 0.00 0 0 0.00 -
5 Dropped or unapproved 10 10 10.00 10 10 10.00 -
4 Not planned or not applicable 3 10 7.57 2 10 7.45 0.730
Mzzgzﬁ/feCA 3 Under plan or preparation 2 9 4.76 2 10 6.00 0.057
2 Under review from MDB/ODA/ECA institution 1 8 2.75 2 7 3.70 0.029
1 Accepted from MDB/ODA/ECA institution 0 0 0.00 0 0 0.00 -
5 Under plan 10 10 10.00 10 10 10.00 -
Willingness | 4 | Selection of financial advisor 2 9 6.86 5 9 7.00 0.708
of Financial | 3 Issue of LOI (Letter of intention) 2 8 4.57 0 9 4.48 0.979
investor 2 Due diligence of financial investor 1 6 2.90 0 5 2.81 0.907
1 Financial agreement 0 0 0.00 0 0 0.00 -
5 No feasibility study about project IRR 10 10 10.00 10 10 10.00 -
4 6% to 9% 3 9 6.76 2 9 6.19 0.338
Project IRR 3 9% to 12% 1 8 4.14 0 8 3.38 0.249
2 12% to 15% 0 6 2.10 0 5 1.62 0.274
1 More than 15% 0 0 0.00 0 0 0.00 -
5 No feasibility study about payback period 10 10 10.00 10 10 10.00 -
4 More than 15 years 3 9 6.62 3 9 6.90 0.640
Payback period| 3 10 years to 15 years 1 8 4.05 2 8 4.62 0.241
2 5 years to 10 years 0 6 1.81 0 5 2.38 0.069
1 Less than 5 years 0 0 0.00 0 0 0.00 -
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TE Fotal TR | Hlste] BlATE AZshA Wt
= A Byt

‘MDB/ODA/ECA Zro] of 5 9] 3ctA| Abslo] sjds}
= AlE FolAY FH] QU 9ol tiste] TR =
4764, S 8FAE 6.008 22 B7ste] 5% o4
of|A zjolE BT 4chA] AR digsk= MDB/ODA/
ECA 7|3 2 5E HAF 5791 790l tisto] A HEA A=
2.757, S 85 = 370822 A 5% F-ol4=ollAl
Z}o| 2 Helth(Fig, 6y, MDB/ODA/ECAS] Zho] o= &
FEAAL oA AKle] 48w S Hrlsl=t] ¢
3t @ Aot (Chowdhury et al., 2015), WelA] ALE XPZP

Table 5. Weight of risk condition in construction risk

S AY A =S AL
o 4 A= Z“’:l thHo s
FARES s &8 oAU Ax } ol

713e] o7t 35}7“511] e Aol tiste] A FEARAl
1|3} risk—aversest i & Ho]il it}

71 AV Aok Hel 2laa
2T AR 22 29 ‘/\}‘”H] 7 %‘QE 10%
ol T 3THA| “ARH] 4 = 20% o1 4
sto AHEAAL 235 Y A B7Fslei %’\H’J
H] SShAd o= Qg gl Hg Aokl o) EPCAL|
A71=7] dizel, AEAFAA S a5 FARl Blsl risk—
aversedt Bl RStk AR} IRREE 2|23 el df
SN ALEARAE S FARREY Bl2a0] A7]5 H &

o3 SRS R He

) ) Construction investor Loan investor
Risk factors Risk status - - p-value
Min Max Avg. Min Max Avg.
5 No investigation about permit and license 10 10 10.00 10 10 10.00
4 Under investigation about permit and license 3 10 7.57 5 10 8.05 0.388
P?ircrzirt]:end 3 ggjg:ﬁ:;?d approval in progress, no support from 5 8 5133 3 10 595 0391
2 Checked and approval in progress, support from government 1 6 3.19 1 8 3.48 0.969
1 Approval of required permit and license 0 0 0.00 0 0 0.00 -
5 No investigation about land—use and handover 10 10 10.00 10 10 10.00 -
4 Preparation of land handover 3 10 8.33 5 10 8.48 0.691
Land handover| 3 Land handover in progress 2 10 5.90 3 10 6.57 0.333
2 Completion of land handover, but need extension 1 8 3.43 0 7 3.19 0.745
1 Completion of land handover 0 0 0.00 0 0 0.00 -
5 No investigation about environmental regulation 10 10 10.00 10 10 10.00 -
‘ 4 Under investigation about environmental regulation 3 10 8.00 5 10 8.20 0.913
E”:a‘;r“;‘:iizta' 3| Checked, risk exists 2 10 5.76 3 10 6.30 | 0.483
2 Checked, risk is being solved 1 7 3.38 0 7 3.55 0.649
1 Checked, no risk exists or solved 0 0 0.00 0 0 0.00 -
5 No investigation about resource availability 10 10 10.00 10 10 10.00 -
4 Unavailable to procure in nearby country 3 10 7.43 5 9 7.33 0.599
Resource 3 Availa‘blle to procure in nearby country, infrastructure is 5 6 405 ] 7 457 0262
availability insufficient
o ,:l\j?ilgkzﬁtto procure in nearby country, infrastructure is y 5 195 0 9 567 0102
1 Available to procure in host country, infrastructure is sufficient 0 0 0.00 0 0 0.00 -
5 No investigation about technical uncertainty 10 10 10.00 10 10 10.00 -
) 4 Under investigation about technical uncertainty 3 10 7.76 5 10 8.48 0.079
uTnecceT;icrily 3 High uncertainty and possible to exceed contingency 2 9 5.57 3 10 7.00 0.021
2 High uncertainty and possible to control within contingency 1 8 3.19 1 6 3.19 0.787
1 Low uncertainty and possible to control within contingency 0 0 0.00 0 0 0.00 -
5 No consensus with public 10 10 10.00 10 10 10.00 -
‘ 4 Under public consultation 3 9 7.33 5 10 7.86 0.297
accPeupbt!(ere 3 Possibility of disagreement with public 2 8 5.48 3 9 5.76 0.866
2 Possibility of disagreement with public, but easy to solve 1 5 2.19 0 5 2.43 0.418
1 Consensus with public 0 0 0.00 0 0 0.00 -
5 No investigation about construction period 10 10 10.00 10 10 10.00 -
) 4 | Under 80% confident to complete within construction period 3 9 8.10 5 10 7.80 0.599
CO”S;‘;CJ'O” 3 | 80% confident to complete within construction period 2 8 6.05 3 9 580 | 0.586
P 2 90% confident to complete within construction period 1 7 3.48 1 8 3.55 0.936
1 100% confident to complete within construction period 0 0 0.00 0 0 0.00 -
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Table 6. Weight of risk condition in country risk

4.6 8M 20} =o| U &g

2 A= SFAREAIE Y] A4 AR A}
OF FEFAARL BlAA BiEe} Q14 Zfolof tigl o]siE
ol AFY A S 7S ol sieltt, dAEA
A= 81719 gl Altol sl 587H2] RS G854t
Ho} glaa 9718 WA B7kste] 9854} B risk—
seekinggt Bl 5 7HA2L 1SS ERIE 4= Qo) wet
A AAFAA = T8 FAA] risk—aversedt BlEE A5
of i1, AK¢lel EF’/WF% Ad 7HsA3E oAl =
eﬂo] _1—1_9,_0]_{;]_ 7@:% 74]01: =il ‘&lAl— J,]Jaoﬂzﬁ /l]—§7]— a]
23 e} 14 XPoloﬂ gt olsl7t Ygks] SRk ok
Ko uket Xsfo] 7hsd Ao}, gAA o] zjo]

7} EARORE FousH EEH 97l gAa s
5] FasH s G asdol] §

orﬁ

1_‘_1

ek, ‘el At A1l Sl A

) ) Construction investor Loan investor
Risk factors Risk status = = p-value
Min Max Ava. Min Max Avg.
5 B1, B2, B3, Caal, Caa2, Caa3, Ca, C (Not Prime) 10 10 10.00 10 10 10.00 -
Country credit | 4 Bat, Ba2, Ba3 (Not Prime) 10 10 6.90 5 10 7.95 0.028
rating 3 Baa2, Baa3 (Prime 3) 8 8 4.65 2 8 4.62 0.764
(Moody's)  ["2 [ A3, Baal (Prime 2) 3 6 1.71 0 4 195 | 0583
1 Aaa, Aal, Aa2, Aa3, A1, A2 (Prime 1) 0 0 0.00 0 0 0.00 -
5 Upper 80 ~ 100 % 10 10 10.00 10 10 10.00 -
Political risk | 4 | Upper 60 ~ 80 % 9 10 6.38 3 10 7.33 | 0.109
(Acf:r:‘kj'i';g 1© "3 Upper 40 ~ 60 % 8 10 | 400 | 2 8 | 514 | 0020
WB WGI) 2 Upper 20 ~ 40 % 3 8 1.43 0 4 1.95 0.089
1 Upper 0 ~ 20 % 0 0 0.00 0 0 0.00 -
Legal/ 5 Upper 80 ~ 100 % 10 10 10.00 10 10 10.00 -
regulatory risk | 4 Upper 60 ~ 80 % 9 10 7.00 7 10 8.05 0.050
(According to | 3 Upper 40 ~ 60 % 8 10 4.90 2 8 5.62 0.162
rank in 2 | Upper 20 ~ 40 % 7 7 2.90 1 7 2.95 | 0.990
WB WGI) 1 Upper 0 ~ 20 % 0 0 0.00 0 0 0.00 -
5 Lower than 1% growth in average in the last 5 year 10 10 10.00 10 10 10.00 -
) 4 1% ~ 2.5% growth in average in the last 5 year 8 10 4.67 0 7 4.71 0.868
;Z(\)ngrglsi 3 2.5% ~ 4% growth in average in the last 5 year 6 6 3.33 0 5 3.48 0.679
2 4% ~ 5.5% growth in average in the last 5 year 7 5 2.14 0 5 2.10 0.674
1 Higher than 5.5% growth in average in the last 5 year 0 0 0.00 0 0 0.00
5 Higher than 7% increase in average in the last 5 year 10 10 10.00 10 10 10.00 -
4 5% ~ 7% increase in average in the last 5 year 9 10 6.67 3 10 7.48 0.404
Inflation risk | 3 2.5% ~ 5% increase in average in the last 5 year 7 9 4.00 3 6 4.33 0.501
2 1% ~ 2.5% increase in average in the last 5 year 4 8 1.81 0 3 1.62 0.720
1 Lower than 1% increase in average in the last 5 year 0 0 0.00 0 0 0.00 -
5 Upper 80 ~ 100 % 10 10 10.00 10 10 10.00 -
Corruption risk | 4 | Upper 60 ~ 80 % 9 9 6.62 5 9 7.67 | 0.083
(Acf:;ﬁ'&g 1 37T Upper 40 ~ 60 % 8 8 4.48 3 8 514 | 0.161
WB WGI) 2 Upper 20 ~ 40 % 6 5 2.24 1 4 2.86 0.016
1 Upper 0 ~ 20 % 0 0 0.00 0 0 0.00 -
5 Expose within 30% in local currency 10 10 10.00 10 10 10.00 -
4 Expose within 10% in local currency 10 9 8.00 5 10 7.57 0.088
Exchangerisk | 3 Under negotiation about hedging exchange risk 10 8 5.95 4 8 5.57 0.381
2 Expose within 30% in USD or Euro 9 7 3.38 0 7 2.81 0.350
1 Expose within 10% in USD or Euro 0 0 0.00 0 0 0.00 -
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