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Analysis of Risk Factors for the Importance in Vietnam's Public-Private

Partnership Project Using SOM(Self-organizing map)
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Abstract

The economic growth rate and the urban population of the Vietnam are steadily increasing. As a result, the size of
the Vietnam's construction market for infrastructure development is expected to increase. However, Vietnam is
adopting PPP(Public-Private Partnership) to solve this problem because the government lacks the financial and
administrative capacity for infrastructure development. PPP is a business that lasts more than 10 years, so risk
management is very important because it can be a long term damage in case of business failure. This study proposes
a self-organization map (SOM) for analyzing the impact of risk factors and determining the priority of them. SOM is
a visualization analysis method that analyzes the inherent correlation through the color pattern of each factor.
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Figure 1. Research method and procedure
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Table 1. Trends in construction oders of domestic enterprises
(mil. US$)

Year

Naton 2015 2016 2017 2018 2019 Total Rank

Vietnam 4,497 2315 1205 4400 829 13251 1

Singapore 2,578 2787 944 2583 836 9,781 2

Indonesia 1,503 131 946 877 3,740 7,200 3

Cambodia 153 195 R 233 98 714 8

Thailand 335 80 758 1971 300 3,447 6

5

4

7

9

Philippines 918 1,583 357 il 48 3,679
Malaysia 154 1,600 1,706 943 391 4,797
Myanmar 104 61 256 131 276 830

Brunei 12 622 224 5 160 641

Laos 16 28 91 4 20 161 10

Source : International Contractors Association of Korea, Overseas
construction orders statistics
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Figure 2. Structure of the self-organizing map
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Table 2. Classification of risk factors
Risk cluster ~ No. Risk factor Risk cluster  No. Risk factor
01 Unstable government 01 Insufficient Contract Construction Period
02 Strong political opposition/hostility 02 Contractor's project planning/ management ability
Political 03 Low government confidence 03 Inadequate experience in PPP
(A) 04 Change in govemment leadership 04 Insufficient information gathering ability
05 National bankruptcy 05 Capability of Field Skilled Personnel
06 Corruption and lack of respect for law Marfgﬁ?em 06 Insufficient claim management ability
Risk due to regulations and systems related to PPP H) ) "
01 ) ) 07 Delayed investment and lack of ability
and construction of advanced countries
02 Unstable law 08 Lack of ability to manage field managers
I_(z%\;v 03 Possible risks in import/exit 09 Unstructured Risk Management System
04 Remittance regulation 10 Lack of consideration for overall risk factors
05 Tax and tariff tready 1 Competitive risk
06 Delay in project approvals and permits _ 01 Poor of govemment-owner relations
Financial 01 Exchange rate instability Cl('ﬁm 02 Insufficient funds and payment capacity
Risk 02 Instability of interest rate 03 Insufficient client offer design
(C) 03 Instability of infrastructure Subcontractor 01 Lack of capability of designated subcontractors
01 Lack of communication ) 02 Lack of capability of domestic subcontractors
CL;'E)L)"G 02 Cultural difference Cost and 01 Insufficient pre-VE review (cost/quality/efficiency)
03 Poor public decision making process Quality 02 Unpredictable Demand and Price Changes
01 Bidding competition K 03 lack of funding capacity
_ 02 Insufficient time for preparation of proposals 01 environment
ﬁg 03 Appropriateness of business period E”Zgﬁgﬂ?ﬁﬁ‘a' 02 Force majeure
04 JIV, Consortium inability ) 03 Wether
05 Cost Prediction of Equipment and materials 04 Geotechnical conditions
Contract Risk 01 Insufficient corﬁra@ pe.riod 01 Higher maintenance costs
(F) 02 Unerpected fise n prlce Maintenance 02 Lack of Facility Requirements
03 Inadequate predesign and operation L )
o o of fz(a,\c/li)lni os 03 Possible risks in ownershlp transfer and management
Cons(t(r;;ction 02 Construction time delay operations
03 Design deficiency and change 04 Additional facility investment risk
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Figure 6. U-matrix and component maps of risk factors obtained after training the SOM.

352



(339 27t Ha HA(EE)e] Bt |2 A2 B
of FFAHEE IA UePAKHigh) 7t & 3¥=]o]
(High) HSHMO & F7=H A03-2 LSHMO & FFHrh.
Figure 6(b)x= Environment(1)2] SOM Z¥S LFERNH
FFI=} AHF T 47 fARE HEE 7RI o=
Z+ Z)A3 Q9lo] Ao njX= JFA Lo} IE|4el A
7t FARE B 7HRIths A melet 4= gl
12 LojlA= =400 gHARd o] AR, U- matrixe
A AFRE A} Zo] ZIet 1R ASE 4 Hole ¥
= ARle] AP AR B2 oY Hole #Havt &
HAEEo] 9t} SEARE Lof tiet U-matrixold YRS
ARt 2= Y Hlo[HEo] E1F BEE0] 5= 2Rl
o 015} 0] Component Plane £4 A] £4 5o
TRAE SfAeh 4= glo] BE FE-Z Jefsie] wiE
= OHQOHOTH‘:} SEARE o]2fet B o g S SiAsIkS
785 2 A3t Uit o=t 8212 Unpredictable
factor?._ E5519t} Unpredictable factors 22500
ol ARV IAEe] AIRIEE 9 AlRIgHEo] tieiet Bt
H Sample(ZZdAP2] 71 2o °W°} o] et
] 2 Zlog o] of= Aol Slo] A fdsa
< WAL Sl 8Rlo= & }Oﬂ‘:}
3.5 2|Aa3 AW Y FILE 2M A3
SOMEA] Zl= Table 33} Zo] FFEE7t =ANE &
5-8o] & ¥ HSHM 2|A= 8912 107, SFE=7t =
1 Pjgeggo] 4 o]Foix|7] ¢k HSIM A 81>
117], YFE=rt @l #Ejaegio] & o]FojR|x] gk
LSLM A3 %1 774, Oﬂogmlzg} Ly pajessio] &
o]50jx LSHM #AF 8212 1072 E5s19iom, 94
ol EE 2] Eﬁ]‘oq 50| E7FsSE Unpredlctabl
factor Z]AT 8212 1812 F 50719 HA 8902 5
Mol JFe= eIt
2 Aol HAePe P diB] Tdy P
w2} ARRIE AHolaon FFHEL} TEjeo] B
= e HSIME A HA 241422 AAsIict 1 the
T Jrg AFCeE vefsle] FFHTIF E1
l:._ Erotal TeEjgeggo] & o]Fojx|A] g2 gAd aRIQl
LSLME F WA A= 2460 4t e
HASHA] 25t Unpredictable factor ]A3 2912 A
ARl S YAI=eIRkE Aoz westo] HSLM, LSLM,

HSHM, Unpredictable factor, LSHM®] £A42 & %
A—]_/,\__CH_E_. ﬁx%o]. r,}

Table 3. Risk factors reclassified after SOM analysis

HSHM HSLM LSHM LSLM Unpredictable
factor
A02 EO03 AO3 AO1 AO6 HO5
BO1 E04 B0O3 AO4 B06 HO6
B02 FO1 B04 A0S CO1 LO1
B05 Fo2 C03 HO3 C02 L02
HO4 FO3 DO1 H11 D03 LO3
HO7 101 D02 Jo2 EO1 LO4
HO9 102 E05 MO04 E02 M02
H10 103 HO2 GO1
K02 Jo1 H08 G02
K03 KO1 MO1 GO3
M03 HO1

oEba ZF Y AT 992 ARPITE] HEA
(E03), JV 7M3(E04), E5E3t ARE7I(FO1), AISsHA]
SF 7H A5(F02), F=53t AR AAIRAKR03), $A] &
gl =t BA(101), F=53 EA SARY g1

ey
N
1O
T
o]
=~

A& E102), FE1E EFAL A AA103), A e
A9 ﬁ”‘001) S5 AR VEHERKOD, 4]

SuElL]C) %ﬂl(MOS)OM 4 GAFoA 7FS ol 2]
Sh= 2lAT 8R2 AISS A AFGARIAY BAT 8
QleZ E03, E04, FO1, FOS, KOIO] =t wkA A
HARIAY] BlAaT 7t Eo] F8%H 2 0= ek

=
L

=
ftn

£ AolAl= HIEE PPP ARIY] S BlAT 8R1e
TE517] ol SOME o83t Jag7t € s 24
< &9l 2F ;“"]E]-/\—:i'e— TEsi0] 94 0= esfof
g gAad 891 F 117HE ARKIReH 1 5 AdgAq
A o] 7t '6‘—8-?_]_' Ao wAE|9r.

SOMEAZ TRA9] HlolelE 224 BHo| A3k}
7155t ol A1 Rdlg B doME U- matrix®
Component plane?] A4} €S &3] 2lA3 Q91 7k9]
WA AR 24 9 oS0l 71ss15.om TlofElQ] A

353



Analysis of Risk Factors for the Importance in Vietnam's Public-Private Partnership Project Using SOM(Self-organizing map)

7515 E35) AAQ] o)) 9 BAdof wje- gykxo]9ich
+ AoldE 4 8R1E0] 7k A |k B9 o
= 8%lo] A= H|Alk= IF ] HHE=E EA0t
L 24T 2lAg901e F S7THIE ARSI E
0} \“4_3 R0 949 2% 9 2F A4 g3 89l
=2 590 =l HIEY PPP AISd Al $A%0=
J%“JOHOF & Pad Q905 ARIGIAL o= HEY PPP
A Al AT e B oRSHRkS skt 712A
A=t ﬁ%%} e Ao FeiErt
2 AtolA *%JZJF Sl = dlefEe]
B251990 11 2y ojgl B4
% 557H4 2lA= 891 F 20
711; o 35 7% xma— AR UeRirh. Rt SOME
Moie ARt IS ool &= glof Athael vl A
U 7FESIgin et kS 2 Aol He4dE w0l
A= o WL dlojg 427o] WQshy AkAol B vf

O 11w L1

1o

(o)

H o ke ekt 2laa 8elef 9 % Ela
3 891 7] A A mjefo] 715 A=
T}

2 o

HlEYo] A4 8T EAITE T8 1] o
2 wlEgo] Qlmat At 714 AR FRE TS AL A
o]r,}_ 13114- 9_]23} 7 H]—.O_. _clqa} uﬂEu- AHL xﬂx% ol oﬂ
3 50| AR olefet BAIS sfEsh] Sigt HeteR
PPPE Aol Qirt. PPPE= 109 oV Al&El= 7] At
oz Al Al Al 71A 2 st = 5 Qlo] e
27} of skt £ Aelis 2am el ot 2
1513991@%ikﬂﬂﬂE.%@ﬂSOMLﬂeiﬂ%ﬁ
t} SOMEA HpHe AjZks} Bdog 7k gjAd Q0l9]
e Eoﬂ A 80| 7K5SI, B A SOMS
Fasto] HEY PPP ARIY] SRIR0I0] SHR0IE 27
3k} ek

ol 2k

9'_?__'5 : Al_O-l, |0‘IJ_I-E_| K|—7|

| £, Pz

Funding

This research was supported by a grant (NRF—

2020R1A2C1005263) from the National Research
Foundation of Korea funded by Ministry of
Science and ICT,

ORCID

Geehyel Yun, https://orcid,. org/0000—0001-5114—-6286
Seungho Kim, http://orcid, org/0000—0001-9708—5343
Sangyong Kim, http://orcid, org/0000—0002—7363—3058

354

References

. Rathbo M, Chan D, Redrup O. Understanding infrastructure

opportunities in ASEAN: Infrastructure Series Report 1.
Singapore PwC; 2017. 52 p.

. ZenF, Regan M. ASEAN public private partnership guidelines.

Jakarta: Economic Research Institute for ASEAN and East Asia;
2014. 84 p.

. Jeong DY, Hong §J, Kang SY, Kim YT. An analysis of the legal

environment of PPP in South-Fast Asia: Focused on Vietnam
and Indonesia. GRI Review. 2017 Apr;19(1):91-111.

. Lee MS, Kim NH, Lee YM, Park MS, Ming BH, Kim YM, Jang HY.

A study on the reinforcement of global public-private
cooperation network. Cheonan; Koreatec; 2017. 141 p.

. Zen F. Public-private partnership development in southeast

Philippines, Thailand. ADB
Economics Working Paper Series. 2018. 255 p.

asia. Indonesia, Malaysia,

. KARIM NAA. Risk allocation in public private partnership (PPP)

project: a review on risk factors. International Journal of
Sustainable Construction Engineering and Technology. 2011
Dec;2(2):8-16.

. Nam Gung]J, Lee SH. An analysis on the importance and method

of mitigation about main risk factors in overseas ppp business
: Focused on healthcare PPP business. Journal of the Architectur
al Institute of Korea Structure & Construction. 2012 Oct;28(10):
141-8. https://doi.org/10.5659/JAIK_SC.2012.28.10.141

. Hwang BG, Zhao X, Gay MJS. Public private partnership projects

in Singapore: Factors, critical risks and preferred risk allocation
from the perspective of contractors. International Journal of Pr
oject Management. 2013 Apr;31(3):424-33. https://doi.org/10.
1016/5.ijproman.2012.08.003

. Chan APC, Yeung JFY, Yu CCP, Wang SQ, Ke Y. Empirical study

of risk assessment and allocation of public-private partnership
projects in China. Journal of management in engineering. 2011
Jul;27(3):136-48. https://doi.org/10.1061/(ASCE)ME. 1943-547
9.0000049



10.

11.

12.

13.

14.

15.

Lee JS, Ahn BJ, Kim JJ. Evaluating and suggesting key risk factors
according to risk hierarchy of occurrence field in the overseas
development projects. Korean Journal of Construction Enginee
ring and Management. 2012 Mar;13(2):70-9. https://doi.org/1
0.6106/KJCEM.2012.13.2.070

Han SH, Kim DY. Risk-based profit prediction model for
international construction projects. Journal of The Korean
Society of Civil Engineers. 2006 Jul;26(4D):635-47.

Lee JH. Recent Market Trends and Issues in Infrastructure Constr
uction in Vietnam [Internet]. Korea: KOTRA: [updated 2018 Mar
ch 06: cited 2019 Dec 10]. Available from: https://news.kotra.o
r.kr/user/ globalAllBbs/kotranews/album/2/globalBbsDataAll
View.do?dataldx=165007&searchNationCd=101084

Kohonen T. Self-Organizing Maps. Germany: Springer: 1995.
371 p.

Jung S, Sobanjo JO, Munoz GJ. Visualization and Assessment of
the Aging Infrastructure Using Self-Organizing Map. 19th Analy
sis and Computation Specialty Conference. 2010 May 12-15; Flo
rida, USA. American Society of Civil Engineers: Structures Congr
ess; 2010. p. 377-86. https://doi.org/10.1061/41131(370)33
Santos M, Monteiro AMV, Medeiros JS. Visualization of
geospatial data by component planes and U-Matrix. VI Brazilian
Symposium on Geoinformatics. 2004 Nov 22-24; Sao Paulo,
Brazil: Geoinfo; 2004. p. 74-89.

355





