CHAPTER 5

CONCLUSIONS AND RECOMMENDATION

5.1 Conclusion

Several research studies have been published conducting on the topic of factors
leading to cost overruns in both developed and developing countries because this
phenomenon is well known as the global issues and challenges in the construction
industry. Most of the literature identified the factors by using the analysis in
regression method or mostly in important index analysis. The finding of cost
overrun issues in ASEAN region have been studied since 1996 such as in Thailand,
Indonesia, Vietnam, and Malaysia. The authors have explored the different
significant factors regarded to the nature of construction situation in their country.
Similarly, extending the finding of correlation for cost overrun factors, this study
aimed to explore the relationship and correction between indicators, key factors
which contribute to cost overruns in Cambodian construction industry.

The result of data analysis is based on the contractor and consultant’s
perspective who involved yearly in construction projects in Cambodia. A total of
95 datasets was collected during 3 months from the direct interview at the
construction sites as well as the online survey via the google form. However, only
data-sets of 87 respondents are the valid response as input for the final structural

equation modeling via AMOS version 20.00 incorporated with program SPSS.
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There are twenty-nine factors selected for the initial structural model. Yet,
the final model is satisfied with only 25 factors being analyzed with the 87 sample
data. After random structure, the result of final model indicates that the key factor
contractor-related factors is supported by improper planning and scheduling, delay
of material and equipment delivered by suppliers, lack of experienced contractor
and sub-contractor, poor project controlling, poor in site arrangement, management
and supervision, accident at the workplace, poor labor productivity, mistake and
rework during construction, machinery and equipment breakdown. The owner-
related factors are poor contract management between owner and contractor, design
changes and changes in scope, additional works required from the owner, late
progress payment by the owner for completed work, and delay of approval from
owner. The bidding environment represents for insufficient of project’s
information, inadequate of tender documents, complexity condition of project type,
bidding tender to the lowest price (suicide tendering), and inaccurate cost
estimation. The last group is external influence refers to shortage and price
fluctuation of material, unsettlement of forecast exchange rate, unpredictable/bad
weather condition, local concerns and requirements, and political situation.

Addition to identifying factors, the structural equation model of cost overrun
factors contains two principal components, the sub-structure represented by the
concept of confirmatory model analysis (CFA), while the main structure is appeared
in the structural model (causal model) with four latent constructs. In the final
satisfied model, the endogenous variables getting an effect from the others are cost

overruns, contractor-related factors, owner-related factor, and bidding
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environment, except external influence being an exogenous variable which affects
to the others.

Inclusion, the final structural equation model of cost overruns was derived
following the satisfactory criteria on GOF measurement and hypothetical test, the
research study resulted in that

1. Contractor-related factors were found, with a positive path loading
coefficient, as the most significant factor leading to cost overruns in Cambodian
construction projects. The factor caused by contractor is found to be due to mistake
during construction which is the first significant factor, then poor labor
productivity, poor in site arrangement, management and supervision, accident at
workplace, poor project controlling, absence of managerial program in saving
materials inside the site, lack of experience contractor and sub-contractor,
machinery, and equipment breakdown, improper planning and scheduling, and
delay of material-equipment deliver are respectively performed.

Secondly, the owner-related factors were found, with a negative path
coefficient, as the most significant factor leading to cost overruns. According to
contractor’s perspective, this means that the additional cost required for any works
suggested by owner is responded by the owner themselves (cost overruns on owner)
since the contractors have to submit a variety order (VO) regarded with the changes
of work scope or design. Thus, the contractors might face a lower probability of
occurrence of cost overruns for their profits.

In summary, the owner’s influence is found to be due to additional works

required by owners, design change and changes in scope, late progress payment by
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the owner for completed work and delay of approval from owner and contractual
claims by poor contract management between owner and contractor.

2. In Cambodia, the contractor-related factors have an impact with a positive
influence and the owner’s influence have an impact on inversely affect to cost
overruns regarded to the perspective of contractors. Traditionally, external
influence in term of shortage and price fluctuation of material, unpredictable/bad
weather condition, local concerns and requirement and political have been weighted
for the construction delay and additional cost. However, the finding reveals that the
external’s influence does not directly affect to cost overruns. As results, it has a
significant impact on bidding environment. The third key factors bidding
environment also has a direct impact on owner-related factors and, it similarly
found that the owner-related factors have a relation to contactor-related factors.

Cambodian construction industry is facing a challenge with cost overruns for
decades. The top three of significant factors caused by the contractors are the
mistake and rework during construction, poor labor productivity and poor site
management, arrangement and supervision. The top three factors found are verified
to the real situation. The mistake for construction is due to the contractors
themselves and it will require spending an additional budget for rework in order to
follow to the specification and owner’s satisfaction. According to direct interview
with respondents, they mentioned that the additional budget is the expense added
for material and labor. Poor labor productivity happens when the unskilled or
inexperienced workers working for the project without much professional. Due to
Cambodia being considered as a developing country, it confirms that an amount of

professional workers and laborers is required to support the rapid growth of
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construction industry for the last few years. That is why the lack of human resource
as well as workers is still one of the main challenges and that always makes a big
loss for Construction Companies. The local human resource is still in limited and
not supported for the assumption of industry, so that some companies especially the
foreign contractors have to bring their staffs and skillful workers from their own
country to work in the project, for an example the Chinese company in particular.
The poor in site management, arrangement, and supervision is depended on the
experience and ability of contractors. That is strongly focused on the quality of
human resources such as team leaders, team workers and projects managers. Their
implementation at the site is really related to the project cost performance. Besides
the contractor-related factors, the significant cost overrun factors by the owner are
additional works required by owner, design change and change in scope and late
progress payment by the owner for completed work. The cost overruns from the
additional works required by owners are verified with the finding since many
contractors confirmed that the owners themselves are going to lose another budget
due to their additional works as well as the frequency changes from the owners.
Also, those factors affect contractor in Cambodia when the owner frequently
change the scope of works. Late progress payment to the contractor for completed
work always occurs from the owner. The contractors and consultants who joint the
direct interview also complained about this issue because it notably affects them in
losing some profits when they clarify the expense for labor and material after

waiting for the payment from the owners.
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5.2 Recommendation

The recommendation for this study is divided into 2 objectives, the first one
recommends to the contractor, consultant, owner and other partied related involve
in the construction industry in Cambodia, while the second one discusses on the
sample size and characteristics of respondents.

Firstly, it may be concluded that the cost overruns can be improved by
eliminating all risk factors from the contractors. The construction technology,
human resource (skillful laborers) and financial support that addressed in this study
were found as most critical challenges. Thus the practical implementation at the real
site should focus more attention on how to make a better performance for the role
and responsibility. Moreover, the result of owner’s influence was indicated as the
second important factor by a final structural equation model. Even it has a negative
covariance to cost overruns, influence from the owner also has a positive effect on
contractor’s ability. Thus, the role of clients or owners should provide a clear
requirement for working because this problem can affect for work scope and
contract environment by adding more work which is not included in the bidding
budget. Another option, they have to improve the system of payment process since
those issues can affect to project by extending the schedule. The owner’s financial
difficulty might let the project required more budget for completing their work
scope. Avoiding from additional cost issues, it will aim to bring overall positive
outcome for the project.

Secondly, this research is still in a limitation. The sample size of data is small
for covariance-based SEM analysis presented in this study since the valid response

is only 87 data-sets. The recommendation is that amount of sample should be
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carried out a larger data-set for more than 5 or 10 times of factors that we do
investigation regard to the rule of thumb. Then, the characteristic of respondents is
also very important for quantitative data collection since all of them should be
people who work at the level of project cost management. We have to ensure that
the selected respondents should have a sense very well for comprehending and
understanding well on the cost performance, examples, such as construction
company director, general manager, project director, technical manager,
construction manager, project manager or quantity surveyor who might provide

more accurate evaluation via the questionnaire survey.

5.3 Future research

This study suggests for another research study in the future that

1. Extending to the finding of this study that focuses on contractor and
consultant’s view only, the future research should conduct and explore the
issues with the owner’s perspective based on the acknowledgment from this
study.

2. According to the fast growth of construction industry in recent years, further
research should study on project cost performance how to do cost planning
and controlling without facing cost overrun issues, in order to avoid any
failure business when the contractors and owners involving in the
investment of construction projects.

3. Investigating cost overrun factors in Cambodian construction industry in the

different perspective since the situation of cost overruns in small
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construction projects (residential building) and large scale projects (high

rise building) has some different conditions.



BIBLIOGRAPHY

Akintoye. (200). "Analysis of factors influencing project cost estimating practice". Journal
of Construction Management and Economics, Vol. 18(No. 1), pp. 77-89.

Alzebdeh, Bashir & Alsiyabi. (2015). "Applying Interpretive Structural Modeling to Cost
Overruns in Construction Projects in the Sultanate of Oman". Journal of
Engineering Research, Vol. 12(No. 1), pp. 53-68.

Bekr. (2015). "Identifying Factors Leading to Cost Overrun in Construction Projects in
Jordan". Journal of Construction Engineering, Technology, and Management, Vol.
5(No. 3), pp. 25-33.

Burke, R. (2003). Project estimating. In Project planning: Planning and control techniques
(pp. 74-93). New Zealand: Wiley.

Chen, Chen, Lu, and Liu. (2012). "analyzing the relationship among success variables of
construction partnering using structural equation modeling: a case study of
Taiwan’s construction industry". Journal of Civil Engineering and Management,
Vol. 18(No. 6), 783-794.

Cheung, Wong & Skitmore. (2008). "A study of clients and estimators tolerance towards
estimating errors". Journal of Construction Engineering and Management, Vol.
26(No. 4), pp. 349-362.

Creedy, Skitmore & Wong. (2010). "Evaluation of Risk Factors Leading Cost Overrun in
Delivery of Highway Construction Projects. Journal of Construction Engineering
and Management, Vol. 136(No. 5), pp. 528-537.

Doloi, Sawhney & lyer. (2012). "Structural equation model for investigating factors
affecting delay in Indian construction projects”. Journal of Construction

Management and Economics, Vol. 30, 869-884.
129



130

Durdyev, Ismail & Bakar. (2012). "Factors causing cost overruns in the construction of
residential projects, Case study of Turkey". International Journal of Science and
Management, Vol. 1(No. 1), pp. 3-12.

Durdyev, Omarov & Ismail. (2017). "Causes of delay in residential construction projects
in Cambodia". Journal of Cogent Engineering.

Enshassi, Al-Najjar & Kumaraswamy. (2009). "Delays and cost overruns in the
constructions in the Gaza strip"”. Journal of Financial management of property and
construction, Vol 14(No.2), 126-151.

Field. (2005). Discovering statistic using SPSS. London.

Flyvbjerg, Skamris & buhl. (2004). What causes cost overrun in transport infrastructure
projects? transport review s, 3-18.

Fornell and Larcker. (1981). "Evaluating structural equation models with unobservable
variables and measurement error". Journal of Marketing Research, Vol. 18(No. 1),
39-50.

Garg & Khurana. (2017). Applying structural equation model to study the critical risks in
ERP implementation in Indian retail. International journal of business information
systems, Vol. 24(no. 1), pp. 143-162.

Hoai, Dai Lee & Yong Lee. (2008). "Delay and Cost overruns in Vietnam large
construction projects: A comparison with other selected countries". KSCE Journal
of Civil Engineering, Vol. 6( No. 12), pp. 367-377.

Ikediashi, Ogunlana & Udo. (2013). "Structural equation model for analyzing critical risks
associated with facilities management outsourcing and its impact on firm
performance”. Journal of Facilities Management, Vol. 11(No. 4), 323-338.

Jackson. (1999). Facility construction cost overruns: analysis for Navy construction
contracts. North Carolina state university, CE675 Civil Engineering Department,

North Carolina.



131

Kaming, Olomoyaiye, Holt & Harris. (1997). "Factors influencing construction time and
cost overruns on high-rise projects in Indonesia”. Journal of Construction
Management and Economics(No. 15), pp. 83-94.

Kholif, Hosny & Sanad. (2013). "Analysis of Time and Cost overruns in Educational
building projects in Egypt". International Journal of Engineering and Technical
Research, Vol. 1(No. 10), pp. 1-8.

Kline. (2011). Principles and Practice of Structural Equation Modeling. London: The
Guilford Press.

Lee. (2008). "Cost Overrun and Cause in Korean Social Overhead Capital Projects: Roads,
Rails, Airports, and Ports". Journal of Urban Planning and Development, Vol.
134(No. 2), pp. 59-62.

Long, Young & Lee. (2008). Delay and Cost Overruns in Vietnam Large Construction
Projects. KSCE Journal of Civil Engineering, Vol. 12(No. 6), pp 367-377.
Mahmid. (2012). "Factors affecting contractor's business failure: Contractor's perspective.
Journal of Engineering, Construction and Architectural Management, Vol. 19(No.

3), pp. 269-285.

Marsh & Hocevar. (1985). "Application of confirmatory factor analysis to the study of self-
concept: First- and higher order factor models and their invariance across groups".
Psychological Bulletin 97, pp. 562-582.

Memon & Rahman. (2013). "Analysis of cost overrun factors for small-scale construction
projects in Malaysia using PLS-SEM method". Journal of Modern Applied
Science, Vol. 7(No. 8), 78-88.

Memon, Rahman & Aziz. (2012). "The cause factors of large project's cost overrun: A
survey in the southern part of Peninsular Malaysia". International Journal of Real

Estate Studies, Vol. 7(No. 2), pp. 1-15.



132

Molenaar, Washington & Diekmann. (2000). "Structural equation model of construction
contract dispute potential". Journal of Construction Engineering and Management,
Vol. 126(No. 4), 268-277.

Nida, Rizwa & Syed. (2008). "Cost overrun factors in the construction industry in
Pakistan". Internation conference on construction in developing countries, (pp. pp.
499-508). Karachi, Pakistan.

Oberlender. (2000). project budgeting. In Project management for engineering and
construction (pp. 78-98). Thomas Casson.

Ogunlana, Jearkjim & Promkuntong. (1996). "Construction delays in a fast-growing
economy: Comparing Thailand to other economies”. Journal of Project
Managment, Vol. 14(No.1), pp. 37-45.

Okpala & Aneikwu. (1988). "Causes of high costs of construction in Nigeria". Journal of
Construction engineering and management, pp 67-73.

Park & Papadopoulou. (2012). "Causes of cost overruns in transport infrastructure projects
in Asia: Their significance and relationship with project size". Journal of Built
Environment Project and Asset Management, Vol. 2(No. 2), pp. 195-216.

PMI. (2008). Project cost management. In PMBOK 4th edition (p. 168). Newtown Square,
USA: Project management institute.

Pratt, D. (2011). Introduction. In D. Pratt, Fundamentals of construction estimation (p. 5).

Rahman, Mernon & Karim. (2012). "The causes factors of large project's cost overrun®.
International Journal of Real Estate Study, Vol. 2(No. 7), pp. 1-15.

Roachanakanan. (2005). "A case study of cost overruns in a Thai Condominium™. Texas
A&M University.

Rosenfeld. (2014). "Root cause analysis of construction cost overrun”. Journal of
Construction  Engineering and Management, Vol.1(No. 140). Doi:

10.1061/(ASCE)CO



133

Sambasivan & Soon. (2007). "Causes and effects of delays in Malaysian construction
industry". International Journal of Project Management, Vol. 25(2007), pp. 517-
526.

Sambasivan & Soon. (2007). "Causes and effects of delays in Malaysian construction
industry". International Journal of Project Mangement, Vol. 25(No. 5), pp. 516-
526.

Santoso & Soeng. (2016). "Analyzing delays of Road construction projects in Cambodia:
Causes and Effects". Journal of Management in Engineering, ASCE, 05016020- 1-
11.

Shane, Molenaar, Anderson & Schexnayder. (2009). "Construction project cost escalation
factors". Journal of Managment in Engineering, ASCE, 25(4), pp 221-229.

Shehu, Endut & Akintoye. (2014). "Factors contributing to project time and hence cost
overrun in the Malaysian construction industry”. Journal of Financial Managment
of Property and Construction, Vol. 19(No. 1), pp. 55-75.

Subramani, Sruthi & Kavitha. (2014). "Causes of Cost Overrun in Construction”. IOSR
Journal of Engineering, Vol. 4(No. 6), pp. 1-7.

Thomas, Yoki & James. (2009). A structural equation model of feasibility evaluation and
project success for public-private partnership in Hong Kong. Journal of IEEE
transactions on engineering management, Vol. 57(No. 2).

Toh, Ali & Aliagha. (2011). "Modeling construction cost factors in the Klang Valley area
of Malaysia". the IEEE Symposium on Business, Engineering and Industrial
Application (ISBEIA).

Touran & Lopez. (2006). "Model cost escalation in large infrastructure projects”. Journal
of Construction Engineering and Mangement, ASCE, Vol. 132(No. 8), pp. 853-

860.



134

Vachara & Lakhena. (2015). "Identifying issues of change leading to cost conflicts: a case
study in Cambodia". Vol. 123, pp. pp. 379-287. Elsevier.

Vachara & Rothmony. (2015). "Evaluating the impact level of design errors in structural
and other building components in building construction projects in Cambodia".
Creative construction conference 2015 (pp. pp 370-378). Elsevier.

Wong and Cheung. (2005). "Structural equation model of trust and partnering success".
Journal of Management in Engineering, Vol. 21(No. 2), 70-80.

Yang & Ou. (2008). "Using Structural equation modeling to analyze relationships among
key causes of delay in construction”. Canadia Journal of Civil engineering, Vol.
35, 321-332.

Yogini & Pankai. (2016). "Investigating of factors influence cost overrun in high-rise
building construction”. International Journal of Latest Trends in Engineering and
Technology, Vol. 6(3), pp. 338-342.

Zhu & Lin. (2004). "A stage-by-stage factor control framework for cost estimation of

construction projects”. Owner driving innovation international conference.





