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Table 1. Review of previous studies to identify the success criteria of public-private partnership
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Fig. 1. Flowchart of a proposed model for deciding to participate in a public-private partner-
ship tender
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Table 2. Profile of Delphi specialists team
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Table 3. Quantification model to qualitative evaluation of experts
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2 TOPSIS (Technique for Order of Preference by Similar-
ity to Ideal Solution)
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Table 4. Proposed success criteria for evaluating tenders in Iran
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Fig. 2. Computational flowchart used in the proposed model
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Table 5. Expert evaluation of tenders related to case projects of water and power industry in Iran
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Table 6. Criteria evaluation results for case projects
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Table 7. Optimized weight for success metrics
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Table 7. Opportunity cost score for the project P11 output of the proposed model
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Fig. 3. Opportunity cost score chart for project P11 output of the proposed model
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Table 9. Information on the project-based training projects of the proposed model
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Fig. 4. Behavior of natural ants in search of the shortest path

» ek ganyse oS ol Jlsl b cwl Wy B (k1) o oS
e T 138 ey ol (535 epll s (el ot Lo (g0 90
B9 S alin Jlade 175 g tpll ol dla )3 plj 4L JS e (el 6
B alps g o yiall 93l plil mpeual da )3 plj 455 e
ledbl (75 ) olel b Gjs wabals Glp ey @ A dall) )3 & S
55 oo )18 oslitl 3,50 (77 ) (52918
wlo (p) Sl o gy oal S5 L el bl &S g L
013 Mgi Clor (p e dja wdd Gy Ban @l ulul 9 00
a5 b o Q)8 LSS 5 5l g 90 arilre 1S5 ol 3 £(0)

7,(t+1)= pr; () + Az,

A, = Vi)

O (6338 Ygane g 295 o 0duel ol psks Cops p ol &S

Cons Mol by 3505 (ol Mol § (oiluplEin 4 bl ) g -

Sl o )lSS el 13 9 092 s Sogllas clacle 595 2 92 9
[¥8] 559l oo o 4 1y gllao

£y

b 8y olel o wpeSl pl [YP] a8 (8yme (V) )02
w85 JS5 e gite g &Y (g (See e (2 5olisS (8L 53 badr g
plo die P 9 S D [mA%)yo S 1 oas asliS b 4 L')Lol)é Ll
Jla.bl xS 4 g ob)f (BRGS yaanno O] )'l IRE L dl).g |) dnol> glacl
a5 oo Mol 418 ol (B USS) w3 oo el ) s o2l ol
(bl yeg) (2 peSstasl 1) LSl alomal (gl Jl8) 55 5 (3295 yglaie
asly lody wpeNl A slole Bl Gy el
Caogad (pl ( Souns gladsjge il glasols jl oolitul b dads g0
{YP] 90,5 oo silodde ez y50 5513,

» G =(D,L,C) S fSapsn wysSl Lbgy Sy sy
ol o Ll acgeze D={d,yennd,} ol 2 & 2,5 5
_g)ﬁ)gjz(L,_,,,m) o 8§ bbbl dc ez L={Lu}
o by b dsgaso cz{c,.j} 9 0= (L) i pyocs Ll
1y GBS (55 p oddb iy dg yrmo Sl Ly slaclsanl J S,
e o> S Al ALl 1) alse (eSS (g pmme g (0) Sl S
) L] ase Sls> aujp s o) L) Sl o aize il (%)
i N 59y 2 4290 M p5)L8 b 50 o )sNl imd e (LS
b 5 cmio 435 b alais Q] (el 45 6500 48,5 Jai 4 pranas
LS o okl A dayly SVl

P, (k1) = J[Ty'(t)]g[nzj]ﬂ
Z[Ty(t)]a[%]ﬂ

(*)



[11] M. Marzouk, E. Mohamed, Modeling bid/no bid
decisions using fuzzy fault tree, Construction Innovation,
(2018).

[12] O.A. Olatunji, O.I. Aje, S. Makanjuola, Bid or no-
bid decision factors of indigenous contractors in
Nigeria, Engineering, Construction and Architectural
Management, (2017).

[13] C.-T. Lin, Y.-T. Chen, Bid/no-bid decision-making—a
fuzzy linguistic approach, International Journal of Project

Management, 22(7) (2004) 585-593.

[14] C. Cui, Y. Liu, A. Hope, J. Wang, Review of studies on
the public—private partnerships (PPP) for infrastructure

projects, International Journal of Project Management,
36(5) (2018) 773-794.

[15] J.-S. Chou, D. Pramudawardhani, Cross-country
comparisons of key drivers, critical success factors and
risk allocation for public-private partnership projects,

International journal of project management, 33(5)
(2015) 1136-1150.

[16] N. Chileshe, N. Kavishe, D.J. Edwards, Critical factors
influencing the bid or no-bid decision of the indigenous
small building contractors in Tanzania, Construction

Innovation, (2020).
[17] S.O. Babatunde, A. Opawole, O.E. Akinsiku, Critical

success factors in public-private partnership (PPP) on
infrastructure delivery in Nigeria, Journal of facilities

management, (2012).

[18] J. Yang, T.M. Nisar, G.P. Prabhakar, Critical success
factors for build—operate—transfer (BOT) projects in
China, Irish Journal of Management, 36(3) (2017) 147-
161.

[19] B.-G. Hwang, X. Zhao, M.J.S. Gay, Public private
partnership projects in Singapore: Factors, critical risks
and preferred risk allocation from the perspective of

contractors, International journal of project management,
31(3) (2013) 424-433.

[20] Z. Muhammad, F. Johar, Critical success factors of
public—private partnership projects: a comparative
analysis of the housing sector between Malaysia

and Nigeria, International Journal of Construction

£))

&be
[1] R. Osei-Kyei, A.P. Chan, Review of studies on the
Critical Success Factors for Public—Private Partnership
(PPP) projects from 1990 to 2013, International journal

of project management, 33(6) (2015) 1335-1346.

[2] B. Li, A. Akintoye, P.J. Edwards, C. Hardcastle,
Critical success factors for PPP/PFI projects in the UK
construction industry, Construction management and

economics, 23(5) (2005) 459-471.

[3] W. Bank, Public-Private Partnerships: Reference Guide
Version 3, in, World Bank, 2017.

[4] E.I. Ezulike, J.G. Perry, K. Hawwash, The barriers to
entry into the PFI market, Engineering Construction and

Architectural Management, 4(3) (1997) 179-193.
[5] H. Wang, Y. Liu, W. Xiong, J. Song, The moderating role

of governance environment on the relationship between
risk allocation and private investment in PPP markets:
Evidence from developing countries, International

Journal of Project Management, 37(1) (2019) 117-130.

[6] R. Birner, H. Wittmer, Better public sector governance
through partnership with the private sector and civil
society: The case of Guatemala’s forest administration,

International Review of Administrative Sciences, 72(4)
(2006) 459-472.

[7] R. Osei-Kyei, A.P. Chan, Factors attracting private sector
investments in public—private partnerships in developing
countries: A survey of international experts, Journal of
Financial Management of Property and Construction,
(2017).

[8]R.L. Tiong, CSFs in competitive tendering and negotiation
model for BOT projects, Journal of construction
engineering and management, 122(3) (1996) 205-211.

[9] J. Liu, P.E. Love, J. Smith, M. Regan, P.R. Davis, Life
cycle critical success factors for public-private partnership
infrastructure projects, Journal of Management in
Engineering, 31(5) (2015) 04014073.

[10] M. Shokri-Ghasabeh, N. Chileshe, Critical factors
influencing the bid/no bid decision in the Australian

construction industry, Construction Innovation, (2016).



[30] P. Raisbeck, L.C. Tang, Identifying design development
factors in Australian PPP projects using an AHP
framework, Construction Management and Economics,
31(1) (2013) 20-39.

[31] S.O. Babatunde, S. Perera, O. Adeniyi, Identification of
critical risk factors in public-private partnership project
phases in developing countries: A case of Nigeria,
Benchmarking: An International Journal, (2019).

[32] E. Cheung, A.P. Chan, S. Kajewski, Factors contributing
to successful public private partnership projects:

Comparing Hong Kong with Australia and the United

Kingdom, Journal of Facilities Management, (2012).

[33]1A. Chan, P. Lam, D. Chan, E. Cheung, Y. Ke, Privileges
and attractions for private sector involvement in PPP
projects, in: Challenges, Opportunities and Solutions

in Structural Engineering and Construction, CRC Press,

2009, pp. 773-778.

[34] X. Zhang, Critical success factors for public—private
partnerships in infrastructure development, Journal
of construction engineering and management, 131(1)
(2005) 3-14.

[35] B. Li, A. Akintoye, P.J. Edwards, C. Hardcastle,
Perceptions of positive and negative factors influencing

the attractiveness of PPP/PFI procurement for

construction projects in the UK: Findings from a

questionnaire survey, Engineering, Construction and

Architectural Management, (2005).

[36] G. Khazaeni, M. Khanzadi, A. Afshar, Optimizing risk
allocation in construction projects; the ant community
optimization algorithm, Sharif Scientific and Research

Journal, 229(3) (2013) 61-69.
[37] G. Khazaeni, M. Khanzadi, A. Afshar, Fuzzy adaptive
decision making model for selection balanced risk

allocation, International Journal of Project Management,
30(4) (2012) 511-522.

Management, 19(3) (2019) 257-269.
[21]R. Sehgal, A.M. Dubey, Identification of critical success

factors for public—private partnership projects, Journal of

Public Affairs, 19(4) (2019) ¢1956.
[22] P.T. Nguyen, V. Likhitruangsilp, M. Onishi, Success

factors for public-private partnership infrastructure
projects in Vietnam, International Journal on Advanced

Science, Engineering and Information Technology, 10(2)
(2020) 858-865.

[23] K. Jugdev, R. Miiller, A retrospective look at our
evolving understanding of project success, Project

management journal, 36(4) (2005) 19-31.

[24] T. Liu, S. Wilkinson, Can the pilot public-private
partnerships project be applied in future urban rail
development?: a case study of Beijing metro line 4 project,
Built Environment Project and Asset Management,
(2013).

[25] S.T. Ng, Y.M. Wong, J.M. Wong, Factors influencing
the success of PPP at feasibility stage—A tripartite

comparison study in Hong Kong, Habitat international,
36(4) (2012) 423-432.

[26] A.-R. Abdul-Aziz, P.J. Kassim, Objectives, success and
failure factors of housing public—private partnerships in

Malaysia, Habitat International, 35(1) (2011) 150-157.

[27] X. Meng, Q. Zhao, Q. Shen, Critical success factors
for transfer-operate-transfer urban water supply projects

in China, Journal of Management in Engineering, 27(4)
(2011) 243-251.

[28] L. Tang, Q. Shen, M. Skitmore, E.W. Cheng, Ranked
critical factors in PPP briefings, Journal of management
in engineering, 29(2) (2013) 164-171.

[29] M.M. Askar, A.A. Gab-Allah, Problems facing parties
involved in build, operate, and transport projects in

Egypt, Journal of Management in Engineering, 18(4)
(2002) 173-178.

DOI: 10.22060/ceej.2021.18845.6977

G. Khazaeni, A. Khazaeni, Successful Tendering in Public Private Partnership,Cost Opportu-
nity Analysis, Amirkabir J. Civil Eng., 54(2) (2022) 395-412.

o3 gl sl o ol 4 g

£y



