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3. Random Index

plosl 5 JooSs 53 3l 5 350 Jalse Cuglyl s sl
oatuie Sl 950 51 48 (lelge Tl lugeslo slaesy
OBy B b Glhae 5 w8 S 13 JelS (o) 0390 wad
Skl Jlod anl 3 (A ) G D g
4 by sla a5 ol slaasla b a5 eoliz
O aslel o iy Sloesgi s sancuglsl Lol jasli
O POV 3

Seiay plil yo ;3 p Joe Jolge i -)-Y
Jwgesle

2 3o Jalse pogas ) eadplonl Slisiod (o) 5l
g B S5 g3 isu o oS jlescsle slejgn o b
Olrae 5 GLalid ) 15) Cano (nl 01 53 Sl 28l 0 b (ioeen
(OIR5 eS 5o sleselo ae o b slacs s s Jels
OBGloy pslie o 315 Jolis Lol wilse ploie 4y Jole i
Ozt 5 ) blss 5 Dliea G5 s, sl sl
moals (V) UKD al (atie 09,5 2 5l (058 sl all
$laid 5518 gy 2390 GR5 (nl 0 a5 (28 5 Slol s
S oo slis |

o ol Judoxi 48 (g 51,21 -Y-Y

S s slast) 5 (5o ¢ il pealdas o syl 8
Alide slaasls goantegsl jshie 4 a5 Cul aaslivey
gl (sols Gulegi Jawsgs VAL Lo jo (g, cnl 05,00 515 &
Sl py odee sloplS piltae (B (nl 655 54 0l &Ll
OYAY () yp0)
D)3 4 (65 el 5 B g Al 5 (nl H3 15l e @
s i L3l 0 48 b 4 gran yolic ) ool ealudes
b (S e anl b (Lol Slaal Silo Jol gl 0980
~oa s Jold g a5 (cll laaS Ll saias lis pgs
ol 2,8 sl
9 kol sl b (295 (pledmlie oz 5 Dglad @
255 o0 plnl (08 Slaatlh (rm (rizeen
el 51 o Caedl 5 ()9 i Slasg Dlloxe ®
Egome Il 058 o0 (et g0 Dlelone Sl Slasgorme 3,1
P e sl (25 Sleglie e le I g 2 sl
e le 098 o0 il 5 Gl Slasl ggame (g paie
B9 0 0dxel 0l Jloy Slunlie s yilo odel caws 4y w0

1. Analytical Hierarchy Process (AHP)
2. Consistency Index
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1. Introduction

Successful implementation of civil projects is one of the key factors for the economic development of each
society. Every year, a major part of the country’s capital allocates to civil and infrastructure projects. Most of
these projects are implemented with delay. Analyzing the factors affecting delays in these projects is essential
with the aim of omitting the factors and timely implementation of the projects.

Over the years, professionals and researchers have investigated various aspects of delays. For example,
causes of delay in large construction projects in Saudi Arabia were studied by Assaf and Al-Hejji (2006). Sweis
etal. (2008) identified and classified the causes of construction delays in residential projects in Jordan. Factors
affecting delays in Indian construction projects were analyzed by Doloi et al. (2012). Aziz (2013) identified
various factors causing a delay in construction projects in Egypt. Delay causes of road construction projects in
Egypt were explored by Aziz and Abdel-Hakam (2016). Arditi et al. (2017) studied the effect of organizational
culture on delay in construction.

In this paper, after a revision of related researches and considering experts' opinions, different factors
affecting projects delay in Iran are identified. Then the factors are prioritized by using the analytical hierarchy
process (AHP).

2. Methodology

As mentioned in the previous section, first, a comprehensive revision of various researches is done. By
gathering experts’ opinions different factors affecting project delays in Iran are identified. Then these factors
are prioritized by using AHP.

The AHP method can be implemented in four simple consecutive steps (Saaty, 1980):

1) Define the problem and specify the criteria. Organize the problem as a hierarchy.

2) Construct a pairwise comparison matrix of the relevant criteria. Obtain all judgments required to
develop the set of matrices.

3) Calculate the relative weights.

4) Evaluate consistency for the entire hierarchy.

* Corresponding Author
E-mail addresses: aliyehkazemi@ut.ac.ir (Aliyeh Kazemi), hosseinkazemil370@gmail.com (Mohammad-Hossein Kazemi),
katebi@khu.ac.ir (Ali Katebi).
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3. Results and discussion

Factors causing a delay in implementation and finalizing projects in Iran were identified and categorized
into seven groups consist of owner, consultant, conductor, material, labor, equipment, and external factors.
Analytical model of factors affecting delays in Iran construction projects is seen in Fig. 1.

After running the AHP model, the important factors were determined. Owner, consultant, and external
factors with the weights 0of 0.19, 0.16, and 0.16 respectively, were the most important factors affecting projects
delay. Moreover, the most important factors in every seven groups were identified.

»[Delay in site delivery |

> Delai in Eaiment

»[Slowness in decision making |

»{Financial Eroblems

»{Underestimation of time for completion of projects |

»[Poor communication and coordination with other parties|
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]
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»[ Administrative bureaucracy |

> Delay in preparation and approval of plans|
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»[Poor technical documents |

»[Delay in reviewing documents |

»{Lack of technical personnel and specialist |
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;l Equipment
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| »{Unforeseen site conditions |

»[Changes in government regulations and laws

Fig. 1. Analytical model of factors affecting delays in construction projects
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4., Conclusions

The results showed that financial problems and delay in payment by the owner, poor technical documents
provided by the consultant, contractor financial problems, changes in material types and specifications during
construction, lack of responsibility of labor and price fluctuations are the most important factors affecting
delays in construction projects.
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