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Causes of delay in residential construction projects

in Cambodia

Serdar Durdyev'*, Maksat Omarov? and Syuhaida Ismail?

Abstract: Construction industry is one of the significant contributors to the eco-
nomic growth and development of Cambodia. Two major challenges are limiting
the performance of the construction industry in Cambodia, which are poor cost
and schedule performance of the construction projects. Therefore, the aim of this
study is to fill an important knowledge gap by identifying the various attributes

for construction project delay, using the residential building projects as a starting
point. Feedback from a survey administered to the contractors and consultants
was analysed using Relative Importance Index (RII). Results showed that shortage
of materials on site; unrealistic project scheduling; late delivery of material; short-
age of skilled labour; complexity of project; labour absenteeism; late payment by
the owner for the completed work; poor site management; delay by subcontractor;
accidents due to poor site safety are ranked by the contractors and consultants as
the main causes of project delays in Cambodia. Construction frontline players are
recommended to put their efforts on the identified key factors in relation to their
magnitudes of influence. By doing so, the causes of project delays in the Cambodia’s
construction and real estate sector could be significantly reduced or controlled,
which will ultimately lead to the on time project completion.
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1. Introduction

Construction industry is one of the significant contributors to the economic growth and develop-
ment of Cambodia (Council for the Development of Cambodia [CDC], 2015). Due to its forward and
backward linkages with other industries (Durdyev & Ismail, 2012), construction industry plays a very
important role in providing the required infrastructure to improve the quality of life. Sustainable
development of construction industry is therefore important (Enshassi & Ayyash, 2014), which has a
multiplier impact on the wider economy (Durdyev & Ismail, 2016). Construction industry contributes
approximately 30.1% to the GDP of Cambodia, and moreover has been generating about one fourth
of an employment since 2007 (Durdyev, Omarov, & Ismail, 2016). However, strong evidence shows
the performance inconsistency of Cambodian construction projects and the trend is growing rapidly.
Two major challenges are limiting the performance of the construction industry in Cambodia, which
are poor cost and schedule performance of the construction projects (CDC, 2015).

Along with cost and quality, project schedule is considered to be the most significant aspect of the
construction management life cycle and as one of the main drivers of the project success.
Notwithstanding its proven significance, most of the construction projects (both in developing and
developed countries) faced schedule delays, which makes it a chronic problem in global manner (Doloi,
Sawhney, Iyer, & Rentala, 2012; Kaliba, Muya, & Mumba, 2009). Similarly, due to the poor schedule
performance management, the construction projects in Cambodia are also experiencing project de-
lays, which have to be controlled, as it will lead to a poor quality of work due to hurry (Kikwasi, 2012).

Delay is defined as a time overrun beyond the project completion date agreed by the parties
(Assaf & Al-Hejji, 2006). Delay may also be defined as act or event, which extends required time to
deliver work of the contract, manifests itself as additional days of work (Zack, 2003).

Construction project delay has been a research topic for decades and several studies have inves-
tigated causes of delays in other countries (Assaf & Al-Hejji, 2006; Doloi et al., 2012; Haseeb, Xinhai-
Lu, Bibi, Maloof-ud-Dyian, & Rabbani, 2011; Ogunlana, Promkuntong, & Jearkjirm, 1996). However,
most of those studies are area specific. Therefore, applicability of such research in the construction
context of Cambodia still remains unexplored, which limits the resources of the industry operators
to addressing the myriads of causes of delays presented in the literature. The identification of the
fewest number of causes of project delays is of importance; this way, the frontline players can focus
their efforts and available resources to addressing the most affective causes for optimum and time-
effective results. The aim of this study is to fill an important knowledge gap by identifying the various
attributes for construction project delay and it will be limited to residential building projects in
Cambodia. The remainder of this research paper is structured as follows. The paper starts with the
review of the previous studies that have been undertaken in other countries, continues with the
methodology adopted in this research, presents the research findings after application of statistical
methods and consequently offers some conclusions and recommendations geared toward control-
ling and reducing the delays in residential projects in Cambodia.

2. Literature review

Delay in construction projects has been attracting attention of the researchers for decades. There
are two types of researches conducted in this area. The first one relates to factors that cause con-
struction project delays, while the second one consists of analysis of reported project delays.
However, in their studies conducted for the specific locations, Iyer and Jha (2005), Sambasivan and
Soon (2007) and Abd El-Razek, Bassioni, and Mobarak (2008) reported the complexity of the delay
analysis. Therefore, literature focusing upon project delay factors found to be relevant to this re-
search is reviewed below.
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Sambasivan and Soon (2007) identify and evaluate the most significant causes of project delay in
Malaysian construction industry, which are improper planning, poor site management, inadequate
experience of the contractor, inadequate finance of the client and payments for completed work,
problems related to subcontractors, material shortage, labour supply, availability and failure of
equipment, lack of communication between parties and mistakes during the construction stage.

Al-Kharashi and Skitmore (2009) identify leading causes of construction project delay in Saudi
Arabia by conducting a questionnaire survey administered to contractors, consultants and clients.
They conclude that the most two significant causes of project delay are lack of finance to complete
the work by the client and delay in progress payments by the owner.

Haseeb et al. (2011) conduct a research on the causes of delay in large construction projects in
Pakistan, where the following factors are reported to be the most influential: natural disaster; finan-
cial and payment problems; improper planning; poor site management; insufficient experience;
shortage of materials and equipment.

Doloi et al. (2012) report the factors affecting project delays in Indian construction projects by
surveying construction professionals in India. After the factor analysis the most influential factors of
project delay were identified as follows: lack of commitment; inefficient site management; poor site
coordination; improper planning; lack of clarity in project scope; lack of communication; and sub-
standard contract.

Based on the 5,424 scheduled activities, Lindhard and Wandahl (2014) investigate the principal
causes of project delay in Denmark construction projects through the Last Planner System theory.
The most frequent causes of project delay are found to be connecting work, change in work plans,
workforce, external conditions, material and construction design.

Santoso and Soeng (2016) have conducted a research on the causes and effects of delay in road
construction projects in Cambodia. Based on the importance index of the factors rated by the con-
tractors, consultants and clients, the top ten factors found to be related to the contractor and pro-
ject. In addition, rain and flood factors were also found to be significantly influencing on the main
objectives of construction projects, which are time, cost and quality. Thus, a literature review as de-
picted in Table 1 has been carried out as the basis for the efforts to identify the main causes of delay
in construction projects.

Based on the review of relevant literature, it can be seen that several studies have identified and
evaluated causes of project delay in other countries (Doloi et al., 2012; Haseeb et al., 2011; Lindhard
& Wandahl, 2014; Sambasivan & Soon, 2007). The only study (Santoso & Soeng, 2016) has identified
causes of project delay in Cambodia, which has analysed the delay factors in road construction pro-
jects. However, the research findings in other countries and in different project types may not be
completely applicable to the nature and scope of this research, as the socio-cultural, regulatory,
legislative environment and project specific issues may vary from country to country and from pro-
ject to project (Mbachu, 2011). Therefore, this study aims to fill an important knowledge gap by
identifying and evaluating the causes of delay in residential projects in Cambodia, this way, the
frontline construction players can focus their efforts to addressing the most affective factors for
optimum and time-effective results.

3. Research methodology

This study adopts a questionnaire survey technique to investigate the main causes of project delay in
construction industry of Cambodia. There are historically proven two main reasons that are make this
method difficult: being highly labour intensive on the part of respondents and particularly on the part
of the researcher and being difficult to design, which requires many amendments before an accept-
able questionnaire is produced (Fellows & Liu, 2008). However, even there are some consequences
(such as low response rate), this method is selected as an appropriate one because it helps to gather
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more information for relatively cheap cost administration by post or email/web to respondents. The
mode of administration of the questionnaire to the respondents is very crucial to avoid low response
rate, notably for postal questionnaires, which can expect a 25-35% useable response rate. Therefore,
this study administered questionnaire surveys using web domain (Survey Monkey), which allows large
number of participants in a wider geography or organization coverage (Durdyev & Mbachu, 2011).

Prior to the distribution of questionnaire, a small group of respondents in the pilot survey is ques-
tioned before the actual questionnaire is administered. A pilot survey was conducted with a conveni-
ence sample of two contractors and two project managers that were willing to devote quality time
for in-depth interviews. This helped to improve the quality of the questionnaire design and its appeal
for optimized response rate. The open-ended sections of the questionnaire served to explore further
constructs which were not included in the subsets of variables for rating.

However, even the pilot survey determines the data reliability or relevancy to the industry, it is man-
datory to analyse the reliability of the data using the Cronbach’s alpha method based on internal con-
sistency (Tavakol & Dennick, 2011). The following equation helps to calculate the Cronbach’s alpha:

k v
a=m<1—z\/z ) (1)
X

where k is the number of items; V, is the variance of scores on each item; V, is the variance of the
observed total test scores.

Statistical Package for the Social Sciences (SPSS V20) was used to compute the Cronbach’s alpha,
where the reliability coefficient was calculated as 0.910, which shows the internal consistency of the
data (George & Mallery, 2003).

As part of its aim, this study analyses the impact level of the causes of project delay in Cambodian
construction industry. To achieve this aim, a Relative Importance Index (RII) is chosen as an appro-
priate analytical method (Doloi et al., 2012). It analyses the ratings received through the question-
naires and establishes a mean rating point, which represents rating for each group participants. As
it is shown in the following equation, in every computation, the responses for every single cause are
used to calculate the percentages of respondents associating a particular rating point to each cause
(Tam, Zeng, & Deng, 2004).

>w
AxN
where W, represents the rating given to each factor by the respondent, where 1 is for very low im-
pact, 2 is for low impact, 3 is for medium impact, 4 is for high impact and 5 is for very high impact. A
is the highest weight (5 for this study) and N represents the total number of samples.

RII = (2)

4. Results

4.1. Survey results

Invitations to participate in the survey were extended to the 75 contractors and consultants regis-
tered with the Cambodia Constructors Association. By the cut-off date set for the survey, 48 usable
responses were received; this represented approximately 64% usable response rate, which is per-
ceived as adequate for analysis and reporting the findings of this research (Miller, 1991). In the ques-
tionnaire survey method, background of the respondents signifies the data reliability. Thus, detailed
analysis of the demographic profiles of the respondents showed that the majority (i.e. 65%) occupied
high-ranking positions as project managers, directors or associate directors with approximately
10 years of work experience in the construction industry of Cambodia. The highly experienced profile
of the respondents added to the quality of the feedback and the findings of the study.
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4.2. Causes of delay in Cambodian residential projects
There are a variety of possible causes for the delays in the Cambodian residential projects. Therefore,
there is a need to focus on evaluating key problems within the construction industry and opportuni-
ties for reducing or taking a control on the project delays.

As part of the aim of this study, causes of project delay in Cambodian construction industry are
identified, evaluated and categorized under five major groups (material and equipment, manage-
ment, workforce, project and external). These identification and evaluation are carried out through
the primary and secondary data collection methods as well as validated via statistical techniques.
On the basis of ranking of the causes it was possible to evaluate the most important ones that influ-
enced project time. To this end, the RII of the 31 factors causing delay in the residential projects of
Cambodia are determined and presented (refer to Table 2), and in order to validate the results, they
are compared to the findings of the relevant researches conducted in other countries.

Table 2. Rank of all the causes of project delays

Causes of delay RII Rank | Category
Shortage of materials on site 0.88 1 Material and equipment
Unrealistic project scheduling 0.88 2 Management
Late delivery of material 0.83 3 Material and equipment
Shortage of skilled labour 0.81 4 Workforce
Complexity of project 0.81 5 Project
Labour absenteeism 0.81 6 Workforce
Rain effect on construction activities 0.80 7 External
Design changes 0.79 8 Project

Delay by subcontractor 0.77 9 Management
Accidents due to poor site safety 0.76 10 External

Poor communication and coordination 0.75 11 Management
Project size 0.74 12 Project
Conflicts in subcontractors schedule 0.73 13 Management
Late payment by the owner for the completed work 0.73 14 Management
Price fluctuations 0.73 15 External

Poor site management 0.73 16 Management
Imported materials 0.72 17 Material and equipment
Frequent breakdowns of construction plant and equipment 0.72 18 External
Delays in obtaining permit from municipality 0.72 19 External
Legal disputes 0.71 20 External

Bad weather conditions 0.71 21 External
Rework due to the construction errors 0.71 22 Management
Poor labour productivity 0.70 23 Workforce
Unskilled equipment operators 0.70 24 Workforce
Unavailability or delay of utilities in site 0.70 25 External

Poor ground conditions 0.69 26 External

Lack of labour supervision 0.68 27 Management
Construction method 0.66 28 Management
Lack of high-technology mechanical equipment 0.62 29 Workforce
Effect of social and cultural factors 0.59 30 External
Personal conflicts among labours 0.56 31 Workforce
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The result shows that several significant factors causing project delay in residential construction
projects in Cambodia. The most ten influential factors agreed by the contractors and consultants as
the main causes of project delays are: shortage of materials on site; unrealistic project scheduling; late
delivery of material; shortage of skilled labour; complexity of project; labour absenteeism; rain effect
on construction activities; design changes; delay by subcontractor; accidents due to poor site safety.

Respondents ranked the shortage of materials on site and late delivery of material as the first and
third of the most influential cause responsible for project delay among the thirty-one factors, respec-
tively. This outcome substantiates the findings of Fugar and Agyakwah-Baah (2010), who ranked the
aforementioned factors as one of the most influencing causes of construction project delay in Ghana.
This is not surprising because Cambodian construction industry is dependent on the export materials
(i.e. cement, reinforcement) mainly from Thailand, Malaysia and Vietnam, which occasionally may
cause material shortage on market and ultimately the availability of materials on site. In addition, in
order to supply construction material on time, providence of material plays a significant role.

The second most significant factor responsible for project delays in residential projects is an unre-
alistic project scheduling. Unrealistic scheduling arises from the acceleration in the project schedule
due to the delays in the construction activities and may increase the expectations on labour perfor-
mance and may cause frequent disruptions in site management due to the delays in tools, equip-
ment and material supply. High expectation on labour performance, which can be referred to
working overtime, can cause the following problems: labour’s physical fatigue, which ultimately will
demotivate due to poor mental attitude of the workforce. Eventually, all of this will not only be af-
fecting labour performance level, but also quality level of output due to the poor workmanship,
which is therefore rework, project time and cost overruns. This result agrees with the findings of
several researches conducted in different countries to evaluate the most significant causes of pro-
ject delays (Frimpong, Oluwoye, & Crawford, 2003; Ren, Atout, & Jones, 2008).

Shortage of skilled labour ranked as the fourth most significant cause of project delay in the
Cambodian residential projects. Although construction industry employing advanced technology, it
continues to be a labour-intensive industry, where labour skill beyond any doubt is the key player of
the project success. Improvement in the labour quality and therefore efficiency will certainly reflect
to the construction project success. Most of the workers in the Cambodian construction projects are
from the rural areas of the country and the majority of them are unskilled. On the other hand, the
majority of the quality workforce (engineers, project managers, quantity surveyors) is from South
Koreaq, China, Singapore and Thailand. Dependence on temporary foreign workers does not improve
the quality of the local workers and this causes shortage of labour pool in the construction industry.

Respondents ranked complexity of project factor as the fifth most significant cause of project de-
lay in the residential projects in Cambodia. This result agrees with the findings of Miterev and Nedelcu
(2011) that complexity of project in a holistic sense represents a necessary condition for project
delay. Project complexity can be defined in terms of its size or design specifications. Construction
projects with degree of complexity usually have complex plans and schedule. This has to be vigor-
ously done or it could lead to change orders, which is ultimately could lead to project delay. To re-
duce or eliminate the effect of project delay due to project complexity, careful planning considering
every significant aspect of the project scope (i.e. milestones, delivery time, method) has to be carried
out, which obviously needs experience and expertise.

Labour absenteeism ranked as the sixth most influential cause of project delay in the Cambodian
residential projects. This result is justified, as the absence of the labour will cause delays in on-site
activities and cause low performance of a labour, which will consequently affect total project dura-
tion. Due to the following reasons labour absenteeism does frequently happen in Cambodian con-
struction projects: socio-cultural life style; low labour profile employed in the construction projects;
living far away from the construction site; lack of labour commitment toward the project he or she is
working for; and weather conditions (particularly during the rainy season).
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Rain effect on construction activities ranked as the seventh most significant cause of project de-
lay. Although residential building projects do not involve open-space construction activities as much
as road construction works do, due to the heavy rains, construction projects cannot be executed at
their full performance from May to October. Flood occurs almost after every heavy rain in the coun-
try, which leads to the failure of infrastructure and ultimately disturbs the transportation of materi-
als and equipment on site. Therefore, it is justified that rain effect was ranked in the top-10 causes
of project delay in residential construction projects in Cambodia. During the planning and execution
stages of the residential project, construction forefront players are recommended to consider the
impact of heavy rain seriously. Moreover, in order to avoid project execution during the rainy season,
the development stage of a project has to be well planned or at least schedule those construction
activities will be minimally affected by the rain.

Design change is defined as a change in the project design after award of a contract and it is found
to be a very common problem in the construction projects, which is ultimately lead to excessive
disputes and delays in project schedule (Mahamid, Bruland, Dmaidi, 2012). Design changes during
the execution of any construction project may be originated due to the various reasons. The main
reasons of design change identified by researchers are extra task by client (Austin, Baldwin, & Steele,
2002), poor communication between parties, conflicts (Love, Holt, Shen, Li, & Irani, 2002) and the
financial aspect (Ssegawa, Mfolwe, Makuke, & Kutua, 2003), which ultimately affect the on-time
completion of construction project. There are several projects in Cambodia, which unfortunately has
not been reported, faced delays in their project schedules due to the one of the aforementioned
reasons of design change while execution. Hence, it is reasonable that contractors and consultants
have assessed design changes factor as one of the top-10 causes of project delay in residential
building projects in Cambodia.

Factor named “delay by subcontractor” ranked as the ninth most significant cause of delay in the
residential projects in Cambodia. This result agrees with the findings of Haseeb et al. (2011) that any
delay caused by any subcontractor, depends on its size, may affect subsequent construction activity
or may lead to a short-term stoppage of other project activities. Subcontractors play a significant
part in the success of any construction project and typically clients view them as an extension of the
main contractor. Therefore, any delay originated from any of the appointed subcontractor can ad-
versely affect contractor’s on-time project completion. Unfortunately some main contractors in
Cambodia do not really manage subcontractors. Instead, they step aside and leave them to carry on
their job as best they can. However, before the show up of subcontractors to the construction site,
they have to be briefed about the scope of their work, which shows the significance of communica-
tion between the parties. Even if it will cost more, it is recommended to choose subcontractor with
better qualification and experience, as the cheapest subcontractor may actually end up delaying
and costing the project more.

Major causes of construction site accidents are due to the industry’s unique nature (i.e. difficult
site conditions, lack of attention to site safety and poor safety management), which therefore makes
it one of the most hazardous industries (Farooqui, Farrukh, & Rafeequi, 2008). Accidents due to poor
site safety can reduce the work rate and efficiency, which will lead to work disruption and ultimately
to project schedule delay. This is because construction site accident causes loss of labour productiv-
ity and morale until the normal site working rhythm got at. The Cambodian workforce in general
characterized by low levels of education and skills (Noun & Serrano, 2010). As a result, most of the
labours are working in poor conditions with a challenging safety and health environment. The num-
ber of reported construction accidents in Cambodia is still limited in spite of the hazardous nature of
the construction industry (Bronh, Cawdu, & Choeung, 2012). Most of the cases are closed after the
compensation of the labour, and there are no further reports from such cases. Hence, the ranking of
this factor as one of the top-10 significant causes of project delay is justified.
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Table 3. Spearman’s rank correlation between the respondents

Consultants (%) Contractors (%) Overall (%)
Overall 91 93 100
Contractors 82 100 -
Consultants 100 - -

4.3. Spearman’s rank correlation
The Spearman’s rank correlation (Fellows & Liu, 2008) indicates the level of agreement on the rank-
ing among groups of respondents participating in the study. It can be calculated using Equation (3):

2
p=1——sxzd 3)
nn®-1)

where p = level of consensus between each pair of groups (0 < p < 1); d = difference in the ranking of
a cause; and n = number of ranking places (in this case 31).

Table 3 presents the calculated correlation among the various groups of respondents.

The highest correlation (93%) was found between the contractors and the overall respondents.
This indicates that contractors really understand the overall situation on the construction site, and
that they alone can possibly provide fairly accurate initial results in future pilot studies, saving time,
efforts, and resources otherwise required for a full-scale study.

The second highest correlation (91%) was found between the consultants group and the overall
respondents.

The lowest correlation (81%) was found between the contractors and consultants, who have dif-
ferent views and different approaches.

5. Conclusion

This study has investigated the key causes of delays, which are specific to the operational and socio-
cultural context of the Cambodia’s residential building sector. Feedback from a survey administered
to the contractors and consultants was analysed using a RII. Results showed that the most ten in-
fluential factors agreed by the contractors and consultants as the main causes of project delays are:
shortage of materials on site; unrealistic project scheduling; late delivery of material; shortage of
skilled labour; complexity of project; labour absenteeism,; rain effect on construction activities; de-
sign changes; delay by subcontractor; accidents due to poor site safety, which were extracted from
31 identified causing variables.

Demographic background of the respondents and previous studies within the similar scope justi-
fies the reliability and validity of the design and the findings of this research, respectively. Internal
consistency of the causes of project delays was also tested and validated via Crobbach’s alpha.
Results of the tests confirmed the reliability and validity of the research design and the findings.

In accordance with the research findings, the following ways of reducing project delays are
recommended:

+ Ensure timely delivery of materials on construction site

« Detailed and realistic work schedule for site supervisors to be able to follow and coordinate the
activities
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outside during the rainy season period

and goals will limit design changes

contractor

Improvement of workforce resource through various educations and trainings

Development of human resource capabilities and capacities in the construction industry
While increasing the local workforce capacity, the use of foreign labour is necessary
Selection of the appropriate workforce to control certain activities

Usage of electronic technologies to monitor workforce present, as well as their performance

Creating an activity based plan and schedule those activities which are suitable to be carried out

More complete job of defining scope, objectives and long-term plan. Concretely defined plans

Choose the subcontractor with a better qualification and experience

Subcontractors have to be briefed about the scope of their work and properly managed by the

Site conditions have to be improved in order to reduce the number of construction accidents

» The workforce has to be trained with construction site health and safety regulations

In addition to the aforementioned recommendations, contractors, project managers and clients
are recommended to put their efforts on the identified key factors in relation to their magnitudes of
influence. By doing so, the causes of project delays in the Cambodia’s construction and real estate
sector could be significantly reduced or controlled, which will ultimately lead to the on time project
completion. However, effects of delays on project cost and quality should also be considered as part
of the whole process to successfully complete the construction project. Hence, this will enhance the
sector’s performance and consequently contribution to the nation’s economy.

Finally, the major contribution of this study to the global construction management community is
identification and ranking of the causes of project delay in construction pertaining to any local cir-
cumstances. A major part of the problem related to project delays could be prevented by identifying

the vital few root causes and minimizing them.

Funding
The authors received no direct funding for this research.

Author details

Serdar Durdyev*

E-mail: sdurdyev@zamanu.edu.kh

ORCID ID: http://orcid.org/0000-0003-1781-1830

Maksat Omarov?

E-mail: maksatomar@gmail.com

ORCID ID: http://orcid.org/0000-0002-1532-5735

Syuhaida Ismail?

E-mail: syuhaida.kl@utm.my

ORCID ID: http://orcid.org/0000-0001-6058-7497

! Faculty of Engineering, Zaman University, Phnom Penh
12151, Cambodia.

2 UTM Razak School of Engineering and Advanced Technology,
Kuala Lumpur, Malaysia.

Citation information

Cite this article as: Causes of delay in residential
construction projects in Cambodia, Serdar Durdyev, Maksat
Omarov & Syuhaida Ismail, Cogent Engineering (2017), 4:
1291117.

References

Abd El-Razek, M., Bassioni, H., & Mobarak, A. (2008). Causes of
Delay in Building Construction Projects in Egypt. Journal of
Construction Engineering Management, 134, 831-841.
doi:10.1061/(ASCE)0733-9364(2008)134:11(831)

Al-Kharashi, A., & Skitmore, M. (2009). Causes of delays in
Saudi Arabian public sector construction projects.
Construction Management and Economics, 27, 3-23.
http://dx.doi.org/10.1080/01446190802541457

Assaf, S. A., & Al-Hejji, S. (2006). Causes of delay in large
construction projects. International Journal of Project
Management, 24, 349-357. doi:10.1016/j.
ijproman.2005.11.010

Austin, S. A, Baldwin, A. N., & Steele, J. L. (2002). Improving
building design through integrated planning and control.
Engineering, Construction and Architectural Management,
9, 249-258. http://dx.doi.org/10.1108/eb021220

Aziz, R. F. (2013). Factors causing cost variation for
constructing wastewater projects in Egypt. Alexandria
Engineering Journal, 52, 51-66.
http://dx.doi.org/10.1016/j.0e}.2012.11.004

Bronh, S., Cawdu, C., & Choeung, T. (2012). OSH status report -
Cambodia. Asia Monitor Resource Centre. Retrieved
August 12, 2016, from http://www.amrc.org.hk/sites/
default/files/Cambodia_1.pdf

Council for the Development of Cambodia. (2015). Cambodia
Industrial Development Policy CIDP 2015-2025. October
6th. Retrieved April 4, 2016, from http://eurocham-
cambodia.org/
uploads/6a5ac-h.e.-mr.-sok-chenda-sophea-
presentation.pdf

Doloi, H., Sawhney, A,, Iyer, K. C., & Rentala, S. (2012). Analysing
factors affecting delays in Indian construction projects.
International Journal of Project Management, 30, 479-
489. doi:10.1016/j.ijproman.2011.10.004

Page 10 of 12


mailto:sdurdyev@zamanu.edu.kh
http://orcid.org/0000-0003-1781-1830
mailto:maksatomar@gmail.com
http://orcid.org/0000-0002-1532-5735
mailto:syuhaida.kl@utm.my
http://orcid.org/0000-0001-6058-7497
http://dx.doi.org/10.1061/(ASCE)0733-9364(2008)134:11(831)
http://dx.doi.org/10.1080/01446190802541457
http://dx.doi.org/10.1080/01446190802541457
http://dx.doi.org/10.1016/j.ijproman.2005.11.010
http://dx.doi.org/10.1016/j.ijproman.2005.11.010
http://dx.doi.org/10.1108/eb021220
http://dx.doi.org/10.1016/j.aej.2012.11.004
http://dx.doi.org/10.1016/j.aej.2012.11.004
http://www.amrc.org.hk/sites/default/files/Cambodia_1.pdf
http://www.amrc.org.hk/sites/default/files/Cambodia_1.pdf
http://eurocham-cambodia.org/uploads/6a5ac-h.e.-mr.-sok-chenda-sophea-presentation.pdf
http://eurocham-cambodia.org/uploads/6a5ac-h.e.-mr.-sok-chenda-sophea-presentation.pdf
http://eurocham-cambodia.org/uploads/6a5ac-h.e.-mr.-sok-chenda-sophea-presentation.pdf
http://eurocham-cambodia.org/uploads/6a5ac-h.e.-mr.-sok-chenda-sophea-presentation.pdf
http://dx.doi.org/10.1016/j.ijproman.2011.10.004

Durdyev et al., Cogent Engineering (2017), 4: 1291117
http://dx.doi.org/10.1080/23311916.2017.1291117

<: cogent.-engineering

Durdyev, S., & Ismail, S. (2012). Role of the construction sector
in the economic development of Turkmenistan’. EEST Part
A: Energy, Science and Research, 29, 883-890.

Durdyev, S., & Ismail, S. (2016). On-site construction productivity
in Malaysian infrastructure projects. Structural Survey, 34,
446-462. doi:10.1108/SS-12-2015-0058

Durdyey, S., & Mbachu, J. (2011). On-site labour productivity of
New Zealand construction industry: Key constraints and
improvement measures. Australasian Journal of
Construction Economics and Building, 11, 18-33.
doi:10.5130/AJCEBv11i3.2120

Durdyey, S., Omarov, M., & Ismail, S. (2016, November 9-10).
SWOT Analysis of the Cambodian construction industry
within the ASEAN economic community, Proceedings of
the 28th International Business Information Management
Association Conference, Seville.

Enshassi, A., & Ayyash, A. (2014). Factors affecting cost
contingency in the construction industry - Contractors’
perspective. International Journal of Construction
Management, 14, 215-239.
doi:10.1080/15623599.2014.922729

Farooqui, R., Farrukh, A., & Rafeequi, A. (2008, August 4-5).
Safety performance in construction industry of Pakistan.
Proceedings of the 1st International Conference on
Construction in the Developing Countries (ICCIDC-I), Karachi.

Fellows, R., & Liu, A. (2008). Research methods for construction
(3rd ed.). Chichester: Wiley-Blackwell.

Frimpong, Y., Oluwoye, J., & Crawford, L. (2003). Causes of
delay and cost overrun in construction of groundwater
projects in a developing countries. Ghana as a case study.
International Journal of Project Management, 21, 321-
326. doi:10.1016/50263-7863(02)00055-8

Fugar, F. D. K., & Agyakwah-Baah, A. B. (2010). Delays in
building construction projects in Ghana. Australasian
Journal of Construction Economics and Building, 10, 103-
116. doi:10.5130/AJCEB.v10i1-2.1592

George, D., & Mallery, P. (2003). SPSS for windows step by step:
A simple guide and reference (4th ed.). Boston, MA: Allyn
and Bacon.

Haseeb, M., Xinhai-Lu, Bibi, A., Maloof-ud-Dyian, & Rabbani, W.
(2011). Problems of projects and effects of delays in the
construction industry of Pakistan. Australian Journal of
Business and Management Research, 1, 41-50.

Iyer, K. C., & Jha, K. N. (2005). Factors affecting cost
performance: Evidence from Indian construction projects.
International Journal of Project Management, 23, 283-
295. doi:10.1016/j.ijproman.2004.10.003

Kaliba, C., Muya, M., & Mumba, K. (2009). Cost escalation and
schedule delays in road construction projects in Zambia.
International Journal of Project Management, 27, 522-
531. doi:10.1016/j.ijproman.2008.07.003

Kazaz, A., Ulubeyli, S., & Tuncbilekli, N. A. (2012). Causes of
delays in construction projects in Turkey. Journal of Civil
Engineering and Management., 18, 426-435.
http://dx.doi.org/10.3846/13923730.2012.698913

Kikwasi, G. J. (2012). Causes and effects of delays and
disruptions in construction projects in Tanzania.
Australasian Journal of Construction Economics and
Building, Conference Series, 1, 52-59.

Lindhard, S., & Wandahl, S. (2014). Scheduling of large,
complex, and constrained construction projects - an
exploration of LPS application. International Journal of
Project Organisation and Management, 6, 237-253.
doi:10.1504/1JPOM.2014.065258

Love, P.E., Holt, G. D., Shen, L. Y., Li, H., & Irani, Z. (2002). Using
systems dynamics to better understand change and
rework in construction project management systems.
International Journal of Project Management, 20, 425-
436. http://dx.doi.org/10.1016/50263-7863(01)00039-4

Mahamid, I., Bruland, A., & Dmaidi, N. (2012). Causes of delay
in road construction projects. Journal of Management in
Engineering, 28, 300-310.
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000096

Mbachu, J. (2011). Sources of contractor’s payment risks and cash
flow problems in the New Zealand construction industry:
Project team’s perceptions of the risks and mitigation
measures. Construction Management and Economics, 29,
1027-1041. doi:10.1080/01446193.2011.623708

Miller, D. (1991). Handbook of research design and social
measurement. Riverside County, CA: Sage.

Miterev, M., & Nedelcu, R. (2011). The nature of the relationship
between project complexity and project delay: Case study
of ERP system implementation projects (Master thesis).
Umea School of Business and Economics. Retrieved
August 21, 2016, from http://www.projektakademien.se/
pa/wp-content/uploads/2014/04/1.-Master-Thesis_2012_
Miterev-and-Nedelcu.pdf

Noun, V., & Serrano, M. (2010). Building unions in Cambodia:
History, challenges, strategies. Singapore: Friedrich Ebert
Stiftung & Sunway.

Odeh, A. M., & Battaineh, H. T. (2002). Causes of construction
delay: Traditional contracts. International Journal of
Project Management., 20, 67-73.
http://dx.doi.org/10.1016/S0263-7863(00)00037-5

Odeyinka, H., & Yusif, A. (1997). The causes and effects of
construction delays on completion cost of housing
projects in Nigeria. Journal of Financial Management of
Property and Construction, 2, 31-44.

Ogunlana, S. 0., Promkuntong, K., & Jearkjirm, V. (1996).
Construction delays in a fast-growing economy:
Comparing Thailand with other economies. International
Journal of Project Management, 14, 37-45.
doi:10.1016/0263-7863(95)00052-6

Orangi, A., Palaneeswaran, E., & Wilson, J. (2011). Exploring
delays in Victoria-based Astralian pipeline projects.
Procedia Engineering, 14, 874-881.
http://dx.doi.org/10.1016/j.proeng.2011.07.111

Owolabi, J. D., Amusan, L. M., Oloke, C. 0., Olusanya, O., Tunji-
Olayeni, P, Owolabi, D., & Omuh, I. (2014). Causes and effect
of delay on project construction delivery time. International
Journal of Education and Research, 2,197-208.

Ren, Z., Atout, M., & Jones, J. (2008, September 1-3). Root
causes of construction project delays in Dubai. In A.

Dainty (Ed.), Procs 24th Annual ARCOM Conference,
(pp. 749-757). Cardiff: Association of Researchers in
Construction Management.

Sambasivan, M., & Soon, Y. W. (2007). Causes and effects of
delays in Malaysian construction industry. International
Journal of Project Management, 25, 517-526.
doi:10.1016/j.ijproman.2006.11.007

Santoso, D., & Soeng, S. (2016). Analyzing delays of road
construction projects in Cambodia: Causes and effects.
Journal of Management in Engineering. doi:10.1061/
(ASCE)ME.1943-5479.0000467

Songer, A. D., & Molenaar, K. R. (1997). Project characteristics for
successful public-sector design-build. Journal of
Construction Engineering and Management, 123, 34-40.
http://dx.doi.org/10.1061/(ASCE)0733-9364(1997)123:1(34)

Ssegawa, J. K., Mfolwe, K. M., Makuke, B., & Kutua, B. (2003).
Construction variations: A scourge or a necessity?
Proceedings: The 1st CIB-W107 International Conference
on Creating a Sustainable Construction Industry in
Developing Countries, Cape Town. Retrieved from www.
odsf.co.za/cdcproc/docs/3rd/ssegawa_jk_mfolwe_km.pdf

Sunjka, B. P, & Jacob, U. (2013). Significant causes and effects
of project delays in the Niger delta region. Cape Town:
SAIIE25 Proceedings: Stellenbosch, South Africa © 2013
SAIIE.

Page 11 of 12


http://dx.doi.org/10.1108/SS-12-2015-0058
http://dx.doi.org/10.5130/AJCEB.v11i3.2120
http://dx.doi.org/10.1080/15623599.2014.922729
http://dx.doi.org/10.1016/S0263-7863(02)00055-8
http://dx.doi.org/10.5130/AJCEB.v10i1-2.1592
http://dx.doi.org/10.1016/j.ijproman.2004.10.003
http://dx.doi.org/10.1016/j.ijproman.2008.07.003
http://dx.doi.org/10.3846/13923730.2012.698913
http://dx.doi.org/10.3846/13923730.2012.698913
http://dx.doi.org/10.1504/IJPOM.2014.065258
http://dx.doi.org/10.1016/S0263-7863(01)00039-4
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000096
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000096
http://dx.doi.org/10.1080/01446193.2011.623708
http://www.projektakademien.se/pa/wp-content/uploads/2014/04/1.-Master-Thesis_2012_Miterev-and-Nedelcu.pdf
http://www.projektakademien.se/pa/wp-content/uploads/2014/04/1.-Master-Thesis_2012_Miterev-and-Nedelcu.pdf
http://www.projektakademien.se/pa/wp-content/uploads/2014/04/1.-Master-Thesis_2012_Miterev-and-Nedelcu.pdf
http://dx.doi.org/10.1016/S0263-7863(00)00037-5
http://dx.doi.org/10.1016/S0263-7863(00)00037-5
http://dx.doi.org/10.1016/0263-7863(95)00052-6
http://dx.doi.org/10.1016/j.proeng.2011.07.111
http://dx.doi.org/10.1016/j.proeng.2011.07.111
http://dx.doi.org/10.1016/j.ijproman.2006.11.007
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000467
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000467
http://dx.doi.org/10.1061/(ASCE)0733-9364(1997)123:1(34)
http://dx.doi.org/10.1061/(ASCE)0733-9364(1997)123:1(34)
http://www.odsf.co.za/cdcproc/docs/3rd/ssegawa_jk_mfolwe_km.pdf
http://www.odsf.co.za/cdcproc/docs/3rd/ssegawa_jk_mfolwe_km.pdf

Durdyev et al., Cogent Engineering (2017), 4: 1291117 &;&f Cogent —en g | nee ri N g
http://dx.doi.org/10.1080/23311916.2017.1291117

Tam, C. M., Zeng, S. X., & Deng, Z. M. (2004). Identifying Zack, J. G. (2003). Schedule delay analysis; is there
elements of poor construction safety management in agreement? Proceedings of PMI-CPM College of
China. Safety Science, 42, 569-586. Performance Spring Conference. May 7-9, 2003. New
http://dx.doi.org/10.1016/j.ssci.2003.09.001 Orleans: Project Management Institute—College of

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s Performance Management.

alpha. International Journal of Medical Education, 2, 53-
55. doi:10.5116/ijme.4dfb.8dfd

C o g ent O a © 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

You are free to:

Share — copy and redistribute the material in any medium or format

Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
@ You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Engineering (ISSN: 2331-1916) is published by Cogent OA, part of Taylor & Francis Group.

Publishing with Cogent OA ensures:

Immediate, universal access to your article on publication

High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
Download and citation statistics for your article

Rapid online publication

Input from, and dialog with, expert editors and editorial boards

Retention of full copyright of your article

Guaranteed legacy preservation of your article

Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 12 of 12


http://dx.doi.org/10.1016/j.ssci.2003.09.001
http://dx.doi.org/10.1016/j.ssci.2003.09.001
http://dx.doi.org/10.5116/ijme.4dfb.8dfd

	Abstract: 
	1.  Introduction
	2.  Literature review
	3.  Research methodology
	4.  Results
	4.1.  Survey results
	4.2.  Causes of delay in Cambodian residential projects
	4.3.  Spearman’s rank correlation

	5.  Conclusion
	References



