()

12 A-\O) ‘&S‘:"bﬁ}‘l Jlo (V\FeY )-Hb) Y c)l.o.{b QY -.\.1’ o § M 9 O‘,n.: sw..b.e,o 4.’)..20 mc'.;r
>

W el

Aol iy 3o Sl L5 ol 31 i lus Soo3g sy Jr920 (b ok

TS5 e ¥ s (sageds

Oloed i deg olKitils ¢ pwaige caSitils jLosils
ulm ‘L».».».u C’J.CBJ oKiils ‘(5‘““\"{’“ PRUEH K m\...u)‘ b.....»Lw)lS 69.’79.0‘0 v

VEC VSN 0BT sV E VBN a8 VEVBITY s S35k D FVENY il

LR

dje wisn Jisos hay Il A8l ppe else 51 S aims e S5 1) 2ol 3 o slaanza Sl age i dals sloar e

Jrsot gy bl deou Listy 5iSh dy so Slaias o ls Aol sbvan e alS (slp sege s, Sal) dols 4t je olaidl &, i ool Aol
(S LSl o gl Aol 4z slaidl o g, 5l (6,50, b allie ) el 00,55 g |y dolin a3 laBl sla Lre (sl 0395
5 Wl anyze olaidl gl piite AiS (oo (o) 2 g (FreS JLELe o e allie (lyiear ) Sl Glaolen yo Jig by, Ll s
S 4 i el S (g S 03U o550 oo g, ol g 50l 550 5 (o) Delphi) (s i 5,
Jrsot (g, oLl dgou 1o (g0l o b dlolws as 3o oladl & jlai 1o oads &8l Jow a5 ols lis gl .ol aslas colu Cas (Y8 5l a5 AT

5o dolee 4 i olaidl &4 b dxwgs b bag e g alils 039, 1978 (hg, G 50 e gloo )5 lae ol il jLael gljls el glaoss

2 esen e e, QB noeoky el
Lalys eVl ool s etk LS (spivSs,
Larmichael) ae 135 3l azog lacusgame 5 goladl
Y+ -0 Alreshaid ; Mahdi ¢V -

Bie Jgos Gy, Bl 5853 e alge 5l (S
anwgs olamdl ole ;o dols aize slaidl jo a5 col "ol
ass Lol gloan e 4 doles duje IS sbay .ol axdly
dols ()b 4y Wslos g9d90 (ol Sl 2 ogdle &5 095
Lo 90 4 glgee 1) Aol sldanie 0o o Jrood
Whittington) o ;5 gueis olo )8 s g olo |3 o sloas 3o
ARRY

g 3l o Lil olo 8 slasil 51 i aloles gleas jeay Li
Sl 0,08 g dadlie plouil ¢ i Sl adsl Dlalllas 4y by 1o
O baye o olo)lE s slbanie (YY) Ken 4 Li)

Ol BT G Fates 5l g 035 ol 13 oliail 1 amy slaajo

5. Variations
6. Transaction cost

Ll CSlo glaols,l 3 o e

Sl @l Cy e ol 4 i w0hsn e tdelgunds

doudo —)

SRS S e (Pt 3l (2 0590 575 (295 e
Sedge p a5 Conl Lo laogs n Aol e o Ghle3)lS
Puddicombe) s,ls sob; &b LT omecals, 5 ojsn
YV (ol )Ken ¢ Hosseini «V+\Y (Ko g Li ¢V-+9
el s b el g aaile ( 2hb) i slah,
cle slaosgn g slagby, dex I Tesle Copae
5 b oon Capse wile 00 lahy, iz e it
g g oolil Jos )0 5 slhiel (635 T5 5 (o)l 5 el
sebdr Sl Jie ol Ll 6 lp oien e by 2
ma S Sl 5 b by, Culide jo liie (S Jle
(V17 )5 g Chen) slalxe slaodsy jo ;500 slagbs,
LYY ) Sen 5 Sullivan) g i JBe a5 L
o3 S i b g (Ve o ¥ o) Kan 5 Gil) aislisls olo e
latig (Ve o ¥ o) (San o Ibbs)

1. Project delivery method

2. Design-bid-build

3. Design-build

4. Construction management
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1. Nearly zero-energy building (nZEB)
2. Sustainable buildings
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8. Transaction dimensions
9. Project resources

10. Site specificity

11. Physical asset specificity
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13. Time specificity
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3. P-Value

1. Coefficient of variation (CV)
2. Pearson correlation coefficient
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1. F-Ratio
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3. Kolmogorov-Smirnov (KS)
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1. Logistic regression
2. Events Per Variable
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4. Composite reliability
5. Cronbach's Alpha
6. Composite Reliability (CR)
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1. Convergent validity

2. Discriminant validity
3. Average Variance Extracted (AVE)
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6. Chi-square
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1. Cross Validity Communality
2. Multinomial logistic regression
3. Model determination
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1. Introduction

Transaction costs constitute an essential part of the costs of a construction project (Rajeh et al., 2015). One
of the critical factors influencing the choice of project delivery method is the transaction cost (Whittington,
2008). Transaction cost economics has meaningful solutions to reduce transaction costs. So far, it seems that
no research has examined how to choose a project delivery method based on transaction cost economics
criteria. Transaction cost economics examines the governance structure of institutions based on the three
dimensions of specificity, uncertainty, and frequency of transactions (Williamson, 1985). This paper examines
how to select the delivery method in construction projects, using the transaction cost economics approach to
determine the governance structure. Three methods of traditional (design-bid-build), design-build and
construction management are investigated.

2. Methodology
2.1. Delphi study

This paper evaluates transaction cost economics variables in a Delphi survey. The Delphi survey uses a
group of experts to address a specific issue that has previously remained obscure. In this paper, the opinions
of 15 experts are used in the Delphi process. Essential criteria in measuring the variables of transaction cost
economics from the perspective of construction industry experts are selected and scored in three rounds.

2.2. Validity of the hypotheses

To test the validity of the research hypotheses, a questionnaire is designed based on the results of the Delphi
process. Eighty-four construction industry activists are interviewed and asked to answer questions about the
latest projects they have participated in. In this questionnaire, the project specifications and the participants’
opinions about the appropriate method of delivering their projects are asked. The proposed model for selecting
the project delivery method is validated using data analysis in multinomial logistic regression.

3. Results and discussion
3.1. Criteria for selecting the delivery method in transaction cost economics

The results of the Delphi process showed that project time constraints, project investment, construction
technology, project location, and human resources skills are the criteria for project specificity. Criteria for
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project uncertainty include financial, technological, volume, and behavioral uncertainty. In transaction
frequency, the repetition of project activities is a measure of frequency.

3.2. Delivery method selection

Based on the results of logistic regression, it was found that the more specific the project is compared to
conventional projects, the better to use construction management or design-build methods to reduce
transaction costs. Also, in terms of uncertainty, the results show that by increasing uncertainty, the design-
build method has better performance than the traditional method, and the traditional method is superior to
the construction management method. On the other hand, with the increase in the frequency of transactions
and project activities, the design-build method is preferred to traditional, and the traditional is superior to the
construction management method. However, by examining the simultaneous effect of transaction dimensions
in choosing the delivery method, it was found that the impact of project specificity is more than other project
features, so that despite the effect of each feature independently on the choice of delivery method, uncertainty
and frequency, compared to the specificity of the project, do not have a significant impact on the selection. Also,
by examining the relationship between project features, it was found that there is a positive and significant
correlation between project specificity, uncertainty, and frequency.

4., Conclusions

Using transaction cost economics, this paper proposed a model for choosing a project delivery method. The
purpose of this model is to reduce transaction costs in construction projects. Examining the hypotheses of this
study, it was found that in general, the more specific project conditions are compared to conventional projects,
the more hierarchical structure of the design-build method is preferred to the competitive structure of the
traditional method. Therefore, it seems that the model presented in the transaction cost economics for the
selection of governance structures is mainly valid in the way of choosing the method of delivering construction
projects. This paper deals with the development of transaction cost economics in the management of
construction contracts.
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