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ABSTRACT: The building industry is a large part of Iran’s economy. A considerable amount of national
resources, including energy and materials, are consumed in this sector. Therefore, the efficiency of this

similar research was conducted and a long list of reasons for cost overruns was prepared. Then, the list
was modified, completed and categorized based on the ecology of Iran’s building industry. The list has
been distributed as a questionnaire among 230 experts, and the severity and frequency of each factor
were asked. Based on the obtained data, statistical analyzes such as ANOVA were performed. According
to the results, inflation, project delay, bureaucracy, weak resource planning, and low efficiency and
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rework due to incorrect or non-integrated design in various fields are among the most critical factors ~ Building Project

causing cost overruns.

Causes of Cost Overruns

1- Introduction

Global population growth is leading to increased demand
for materials and energy. Due to the limited resources of
materials and energy in the world, the concern of sustainable
development as the optimal use of resources has been raised
[1]. The construction industry in the world has always been
one of the largest consumers of materials and energy and
has a unique role in global economic growth [2]. Therefore,
any factor that affects the building construction efficiency,
can be considered as a sustainable development factor [3,
4]. According to the United Nations, until 2050 worldwide,
the need to build buildings in urban areas is about 1.5 times
higher than what humans have built from the beginning [5,
6].

One of the key performance indexes about the success
of the project is the cost performance index. Increasing the
cost of the project or deviating from the planned budget leads
to effect on the sustainable development of the region [7, 8§,
2]. This paper, by focusing on building construction, tried to
identify the factors which increase costs and also ranked them
in terms of frequency, severity and importance. Based on the
results of this study, it will be possible to take effective effort
to remove barriers and achieve sustainable development in the
building and housing sector by reducing costs and improving
productivity [3, 4].
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In 2020, Tshidavhu et al. studied the reasons of cost and
schedule overruns in South Africa’s energy megaprojects. The
results revealed that slow client decision-making, shortages
of skilled labor, inaccurate material estimating, unforeseen
ground conditions, poor material planning, changes in the
scope of work on-site, contractual claims, variation orders
and poor site management were the major causes of schedule
and cost overruns [9]. In the same year, Sohu et al. studied
the factors of cost overruns in Pakistani construction projects
and found the five main factors as follows: financial crisis
faced by the client; mistakes in making proper estimation;
faults in drawing; delay in getting approval from the client
and poor planning by the client [10]. In 2020, Chinda studied
factors affecting construction costs in Thailand through a
structural equation modeling approach. Lack of coordination,
design management, and unclear client requirements are the
three main factors in the pre-construction period and site
management, resources, labor capability and contract-related
are the four main factors in the construction period [11]. In
the study by Khan et al. In 2019, major factors that are highly
responsible for affecting construction cost and time in Indian
government projects were searched. Inflation, fluctuation in
the price of raw materials, increase in material prices, and
transportation cost has been introduced as the main factors of
cost increase [12]. Al-Hazim et al.’s research in 2017, showed
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that Terrain and Weather conditions are the top factors causing
completion delay and cost overrun in infrastructure projects
in Jordan.

In this study, by focusing on building projects in Iran,
which are completely different in ecology from even other
construction projects in Iran and the world, the main factors
causing cost overruns will be identified.

2- Methodology

The goal of this study was to uncover the concept behind
the reality of the phenomenon of construction cost overruns.
Data gathering in an objective manner is essential for such
studies. Generally, methodologies can be distinguished by
two criteria: the purpose of the study and the data-gathering
practice. This study was practical in purpose and used an
analytical-descriptive data gathering approach. The data was
gathered with the use of a carefully designed and structured
questionnaire, the reliability and validity of which were
confirmed by Cronbach’s alpha (alpha = 0.938) and expert
opinion, respectively.

This study was cross-sectional, meaning that each
respondent filled out the questionnaire only once. This
questionnaire was implemented in Google Form Platform and
distributed among the relevant experts by contacting them in
person or remotely through email and LinkedIn. The data was
compiled in Microsoft Excel and preprocessed and prepared
for statistical analysis using SPSS statistical tool kits.

The questionnaire was composed of an introductory note,
demographic questions, and research-specific questions. The
respondents were asked to evaluate each factor affecting
delays using a severity index (SI) and frequency index (FI)
on a discrete four-step scale (rarely = 1; sometimes = 2; often
= 3; always = 4, or low = 1; moderate = 2; high = 3; extreme
= 4). These measures were used to evaluate the significance
of each factor separately and convolutionally through the
importance index (IMPI).

The normality of data was confirmed using the
Kolmogorov-Smirnov test. One-way ANOVA was used for
normal variables and the Kruskal-Wallis test was used for non-
normal variables. The results of each factor were compared in
terms of frequency, severity, and importance. These results
were then compared between the client, contractor, and
consultant groups.

3- Results and Discussion

According to this study, inflation is the most important
factor cause to cost overruns. After inflation, delay in the
project due to mismanagement, bureaucracy, weak resource
planning and low productivity, rework due to incorrect and
non-integrated design, are the next most important factors in
increasing costs. By looking at the factors raised, it is clear
that the first and third factors have a governmental origin and
outside the project environment. But the other three factors,
which play an important role in increasing construction costs
and also originate from different origins, can be directly
managed and controlled by the project team.

According to the respondents, the

reasons with

94

governmental or regulation origins are the most important
area in cost overruns. From the various stakeholder’s point
of view, among the five important factors in cost overruns,
the top three factors are the same. Inflation, delay and
bureaucracy are these three factors.

Based on the comparison of the results of this study with
other similar studies worldwide, poor planning is always one
of the main factors in cost overruns and the most frequent.
Project delay and mismanagement are the second most
common factors in various studies. Inflation, low-skilled
labor, design problems, and unforeseen events, are next.
In this comparison, if only research done in the field of
the building is considered, inflation in the second place is
repeated and is consistent with the present studies.

This study shows that the problem of bureaucracy in Iran
compared to other countries is clearly serious and problematic.

4- Conclusions

In this research, 230 questionnaires have been completed
by contractors, consultants and employers. Based on
the evaluation and ANOVA analysis, the reasons with
governmental or regulation origins, such as inflation, are of
paramount importance. Then there are the reasons with the
origin of the client, consultant and contractor and finally, field
items. In order to reduce the effects of factors of governmental
origin, appropriate policies are needed. However, about other
factors, strong planning and project management are needed.
In general, the results of this research are in good agreement
with other researches done worldwide.
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Table 1. Comparison of cost overrun factors in different countries
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Fig. 1. Conceptual model of research hierarchy
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Table 2. Research questionnaire
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Table 3. Normality test of index scores
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Fig. 2. Characteristics of the studied statistical sample
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Table 4. Frequency of data for each item and their middle
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Table 5. Frequency index of items
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Table 6. Severity index of items

a5 S. L. 95
\ N/Y-F o9 A a9
v AAIY? Jod (2 51 (695190 9 Cupe g (( SOE (ol e S 5l Alise Jolge 150 0595 b (Y gb ) 495
¥ MIFD 03931 Juobi b By 5 (LU (Ao yuw ©lg3) dslo o S5 4 3 9 (5l0) WS (slousyl 817 &y o8
; oy, e Lol oy a0 3 05 (539 0542 9 (YT bl 3 il (5935 (@l Jolid) galio camslinli (532 yaol 1 ¥ 4395
ot g Sodloal 5 Iu5
L o3l Mo (g5) hliizko s puasi )0 4z )LS pul b g Saloali (@dl hle (b 5l (Lob ) 0)lgd .V 438
’ B (e 9 Ol b (5 5loxo o5 oo
4 YEIX0o Yh Cawd g dgy jud (2lyb F 4 oS
v \AVING o35 Ol pods J1 50 5,55 05b90.7 &S
A v ¥ ol 3 51 0,bgs aha 3o Jrozmi 9 O3l o5 9 42285 o5 (Sl 950 31 oolaiwl Fay o8
A AALARAS G5 05Led o 9 onrd )l g CndenS J 5D o8
Ve VYIYA 1321 30 ad o &y 49 yio 9 cawlio (55903 | oolaswl poc A &S
A FANA (Jgommo s Glojlw Jolge (& 0 buwgi 09y Cb 50) G025 sodiu 30 IV 2195
'y AV 903lw g loxe (p S yilio fad Cule) 5 (Sl pae 5l (LU )50 3ol g 55 (55 05lg0 NF s sS
(e (0l 5 635190 9 gl b JUU yome e Hlg0 9 Rl 31 (s o y505 0ilo) ol
Al PRIV (0708 9 (i pLS ¢(5,18 54e) bad o Syl jLw il oS w9 (ol ju Ll N 495
- oot 9 b ) T b 6yl 0 Co S5 1055 5 10ile) oyl ol 9 (o Gy B o 22| S A 45
(8 (2 31 83,90
VO YINE (@lao 310l wlalo ol 3925 49) o 30U 5 (Jguol b odlaiwl 31 b lan cdy yob NY 48
V6 DAIBY ool )Ll 31 ol gelliae iy yod N agoF
WY N4 S0l g ool j 2l Olymean 5 515l Gogihe b il Y aysF
A bo/Fo ol pé Joo g glrals I (AU @las cd) o)) 495

ol 10 pyg dm VA 48 i Pl (edls elel p &S S
won 4 il n Fee Jolo (egd (pimen Cunl wd)S )15 gl
Ol pas Jod 5l lises Jolge 3155 0595 b (Yo (g ) 45
0a3ls bl sl odgy Jud cnl 1 9)l5e 9 Ca e sgu (S
oy 3bj aujm g (b WS glaanl b n VP S g Sl ol
GB)5 )5 pow o0l 13 w0fgn skl b i85 I (3L (leyw Ols3)
2 SelS 3 s g lgld e 51 gl S dw 55 Syl 4y

&Yy

ol 3 2)le g Copdacgm (KB bl pae o 5l il Jolge
w8)5 )13 Wojgy aije (Al ) Jelo cn 50lsl 3 pod ol )3 ¢ o3
i anje g o)l &S sl i Vs LSS Jele (rege 9
sl 0392 059 rgkas b By I (U (o lg) lop
ool g ey o i 1y slbaseS (S) I wad jedls £ e
@yl op iy Sl GAS (adls () bl p S 55 Joue

A ysb opl g Jgdo (ol 4 da g b Sload Cpe Jlade o yieS



L 4395 Cood! et Wi .Y Jous

Table 7. Importance index of items
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Table 8. Descriptive statistics of frequency index by questions area

Sz Bl il el Slasi ab.>
VIO YEIY Y 2l e b LYo
VIVY 2% ¥ S0 9 )0y Wi b ¥
VY gAY Y Tsb g yolio Lico b Yo
SV BNy \ Sl g 2l lice b bYs
a5y \idid ¥ el Ol b (eo Wi b bY
q/5Y SYI¥ VA Js

DSBS o QLM) l) ao > » lads g8 sloss wlass Ry

i (S a3 OYIgw (gl 8 (a8l (50l 2 9ol A Jgo

Table 9. Equality test results of the frequency index of question in different areas
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Table 10. Descriptive statistics of severity index by questions area
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Table 11. Equality test results of the severity index of question in different areas
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Table 12. Equality test results of the severity index of question in four areas
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Table 13. Equality test results of the severity index of question in three areas
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Table 14. Equality test results of the severity index of question in two areas
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Table 15. Equality test results of the severity index of question in four areas
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Table 16. Descriptive statistics of importance index by questions area
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Table 17. Equality test results of the importance index of question in different areas
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Table 18. Ranking of areas by importance index
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Table 19. The most important Causes from different point of views
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Table 20. The most important cause in each area
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Fig. 3. Importance reducing of the origins of the cost overruns
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Table 21. Comparison between present study and studies in other countries
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[1] G. Silvius, Sustainability as a new school of thought in

project management, Journal of cleaner production, 166
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