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Abstract
Effective cost management is one of the prime requirements for successful completion of construction projects. However,
deviation from initially planned cost had been prevalent in construction projects. Cost variation has become a frequent
phenomenon in construction projects and Malaysian building projects has no exclusion. This paper aims to establish the
critical factors instigating cost variation in Malaysian building projects. Extensive literature review and field survey were
two main methods for conducting this study. 34 factors causing cost variation were identified through deep literature review.
A questionnaire survey based on identified factors, was carried out among construction stakeholders: clients, consultants
and contractors involved in handling of building projects in Malaysia. The collected data was analyzed using SPSS V22
software, which enabled the ranking of factors based on their Mean Value. The results of the survey indicated that (1)
fluctuation in cost of materials, (2) improper planning, (3) Incompetent main contractors, (4) poor site management, (5)
and client financial problems were top five critical factors causing cost variation in building projects. The inferences drawn
in this study can serve as a guide lines for construction stakeholders to achieve effective cost management in building
projects.
Keywords: Cost Management; Critical Factors; Cost Variation; Building Projects.

1. Introduction
A construction project is regarded as successful, when it is completed within budget, before the due dates, and in
accordance with the stakeholder’s specification and requirements. Despite the importance of cost for successful
completion of construction projects, cost variation or cost increase is one of the main problem in construction industry
and it is associated with majority of the construction projects [1]. Cost increase is the variance between initially planned
cost and the final cost of a construction project at completion [2]. Aziz [4] cited that a construction project experience
33% increase in cost on average at the time of completion. Cost variation in construction projects is a global
phenomenon, and it is common in both developed and developing countries. Literature review confirms that construction
projects in both developed and developing projects are affected by cost variation. However, the severity and occurrence
of cost increase is more common in developing countries [5].
A study by Anastasopoulos et al [6] indicated that bridge projects in USA has a propensity to experience a cost
increase of 15.3% on average. In Germany, Kostka et al. [7] investigated cost variance in 78 building projects completed
between 1962 to 2015, and found that average cost increase was 51%. Zujo et al. [8] examined cost increase in 177
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building projects in Bosnia and Herzegovina and indicated that 41% of the projects experienced increase in final cost.
In Kuwait, Koushki et al. [9] studied cost variation in 450 randomly selected residential building and found that 33% of
the projects faced cost increase. In Palestine, Mahamid et al. [10] investigated cost variation in 169 construction projects
and found that 100% of the projects suffered from cost increase.
Likewise other countries, the construction industry in Malaysia is also facing the severe problem of cost variation
[11]. A study by Shehu et al. [12] found that in 359 recently completed public and private sector building projects in
Malaysia, 55% of the projects experienced cost increase. Similarly study of Abdullah et al., [13] cited that 90% of
MARA large construction projects were affected with delays leading to cost increase since 1984. Further, a recent study
on performance of public construction projects in Malaysia reported that 191 projects were found sick, being not
completed on scheduled time, experienced cost increase, and not meeting quality specifications [14].
Cost variation in building projects can occur due to various reasons. To overcome the problem of cost variation in
building projects, it is important to figure out these reasons. Various studies have been carried out on detection and
evaluating factors initiating cost variation in construction projects; however, a deeper insight of causative factors of cost
variation particularly in Malaysian building projects is still needed. As according to [15] the factors which causes cost
variation vary from country to country and with types of construction projects. Various studies have been carried out on
detection and evaluating factors initiating cost variation in construction projects; however, a deeper insight of causative
factors of cost variation particularly in Malaysian building projects is still needed. As according to [15] the factors which
causes cost variation vary from country to country and with types of construction projects. Thus, the objectives of this
research are:
1) To determine factors causing cost variation in construction projects.
2) To identify and rank the factors of cost variation in Malaysian building projects, perceived by construction
stakeholders i.e. contractors, consultants, and clients.
The results of this research can act as baseline for developing effective solutions for the factors causing cost variation
in construction projects.

2. Literature Review
Cost variations in construction projects can be caused by numerous factors. Literature shows that various studies
have been carried out on factors initiating variance in projects costs. In Vietnam, Kim et al. [15] studied the causes of
cost variation in hospital construction projects using questionnaire procedure. Questionnaire consisting of 22 causative
factors was distributed to construction professionals. The results of the study indicated that main causative factors were
price fluctuations of materials, errors in design, changes in the scope of project, underestimate of project duration, and
additional work.
In India, Wanjari et al. [16] assessed the factors that cause variation in cost of construction projects. Based on the 85
valid response from construction practitioners, the significant factors affecting project cost were: poor coordination
between construction stakeholders, additional work, mistakes in design, incomplete tender documents, and poor
relationship between management and labours. A study conducted by Nasir et al. [17] investigated the causes of cost
variation in highway projects of Pakistan through questionnaire survey. In total 50 questionnaires were sent to
construction experts, out of which 37 valid responses were received back. The results of the survey showed that main
three causes were improper planning, delays in decision making, and inaccurate cost estimates.
In Saudi Arabia, Allahaim et al. [18] identified the factors contributing to cost variation in infrastructure projects
through a quantitative study. The top causative factors were frequent changes in the prices of materials, assigning
contract to lowest bidder, delay in approval of design documents, delay in materials supply and improper planning. Aziz
[4] examined the causes of cost variation in construction of wastewater projects in Egypt. In total, 52 causes were
shortlist for questionnaire from literature review. A filed survey was carried out with experts from public and private
construction firms. Findings of the study revealed that main causes of cost variation were: awarding contract to lowest
bidder, additional works, lack of funds, unexpected site conditions, wrong estimation of project cost, and instability in
costs of raw materials. Enshassi et al. [19] studied the factors causing cost variance in construction projects in the Gaza
strip, Palestine. The results of the survey analysis showed that significant factors of cost variance in construction projects
are high cost of materials, delay in supply of construction materials to the site, late delivery of equipment, frequent
design changes, lack of coordination, and changes in the scope of project.
In Portugal, Moura et al.[20] investigated the causes of cost variation in construction industry. The main causes of
difference between final cost and planned cost of project were changes in design, changes in the scope of project by
client, and unforeseen site conditions. Olawale et al [21] found 21 factors causing cost increase in UK construction
projects. The main factors were incorrect project cost, lack of experience of subcontractors, lack of coordination between
project parties, low skilled labors, and late payments by client.
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From literature review, factors of cost variation shown in Table 1 were found, the same factors were used in
questionnaire for this study.
Table 1. List of factors of cost variation according to literature review
Serial No.

Cost Variation Factors

Serial No.

Cost Variation Factors

1

Poor site management

18

Late progress payments by client

2

Poor communication among project parties

19

Delay in materials supply

3

Fluctuations in cost of materials

20

Late handover of site by owner

4

Incapable project team

21

Assigning contract to lowest bidder

5

Improper planning

22

Poor financial control on site

6

Financial difficulties of contractors

23

Improper selection of consultants

7

Frequent design changes

24

Poor relationship between management and labours

8

underestimate of project duration

25

Poor contract management

9

shortage of labour

26

Rework due to mistakes in construction

10

Delays in decision making

27

Wrong estimation of project cost

11

lack of equipment

28

High cost of machineries

12

changes in the scope of project,

29

Incomplete design documents at tender stage

13

Client financial problems

30

Absenteeism of laborers

14

Incapable subcontractors

31

Shortage of materials

15

Errors in design

32

High cost of skilled labourers

16

Variation orders

33

Unexpected site conditions

17

Incompetent main contractors

34

delay in approval of design documents

3. Research Method
The research methodology of this study includes the following steps.
1) A thorough literature review was conducted, which resulted in identification of 34 cost variation in construction
projects.
2) A questionnaire was developed for use in the survey comprised of two parts. In first part demographic information
from respondents were asked and part second was aimed to know the perception of stake holders on 34 cost
variation factors in Malaysian building projects. The respondents were asked to select one degree of severity for
each cost variation factor which are 1= not severe, 2= low severe, 3= moderate severe, 4= high severe, or 5=
extreme severe.
3) In order to check the relevancy of design questionnaire to Malaysian building project, pilot test was performed. 10
exports working in Malaysian building projects were participated in pilot test. They were asked to review the
structure and cost variations factors listed in questionnaire. According to exports all cost variation factors given in
questionnaire are relevant to Malaysian building projects.
4) After pilot test, the questionnaire was randomly distributed to building construction stakeholders i.e. clients,
contractors and consultants.

Figure 1. Research Methodology Flow Chart

2077

Civil Engineering Journal

Vol. 4, No. 9, September, 2018

4. Data Analysis and Discussion
In total, 250 questionnaires were distributed, out of which 155 valid questionnaires were assembled, with a response
rate of 62%. The details of respondent’s professional cadres, academic qualification and experience in building projects
is shown in Table 2. In questionnaire survey, seventy-five (75) contractors, forty-six (46) consultants and only thirty
(34) four clients participated.
Table 2. Demographic characteristics of respondents
Demographics

Responses

%

Professional cadres
Client

34

21.94

Contractor

75

48.38

Consultants

46

29.68

Education
Diploma

38

24.52

Bachelors

77

49.68

Masters

40

25.80

Work experience
Less than 10 years

39

25.16

10 – 20 years

68

43.87

More than 20 years

48

30.97

Figure 2. Demography of respondents based upon their professional cadres

Figure 3. Demography of respondents based upon their educational qualification
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Figure 4. Demography of respondents based on their working experience

From Figure 2, it is obvious that majority of the survey respondents are from contractors group, this confirm that the
inputs from them is useful for this research, as they are one of the stakeholders who are directly involved in activities at
construction site. Educational level and experience of respondents are important aspects in questionnaire survey. Figure
3 shows that almost half of the respondents have bachelor’s degree while 25% have obtained master’s degree. Further,
Figure 4 presents that majority of the respondents of survey have several years of experience of handling building
projects. This indicates that respondents of the survey were competent and capable.
The data gathered in the questionnaire survey was analyzed using SPSS V22. To check the reliability of factors,
Cronbach’s alpha coefficient was used. The Cronbach’s alpha coefficient of the survey was 0.853, which is more than
0.7, showing that the data gathered in questionnaire is highly reliable [22].
4.1. Ranking of Cost Variance Factors
The different factors of cost variation in Malaysian building projects were ranked based on their “mean value”
evaluated with SPSS. Table 3 lists the ranking of factors according to their mean values.
Table 3. Ranking of cost variation factors
Cost Variation Factors

Mean Value

Rank

Cost Variation Factors

Mean Value

Rank

Fluctuations in cost of materials

4.56

Improper planning

4.53

1

shortage of materials

3.44

18

2

assigning contract to lowest bidder

3.41

19

Incompetent main contractors
Poor site management

4.51

3

delay in approval of design documents

3.40

20

4.46

4

shortage of labour

3.38

21

client financial problems

4.42

5

poor contract management

3.34

22

Frequent design changes

4.33

6

delays in decision making

3.31

23

Incapable project team

4.25

7

delay in materials supply

3.29

24

Poor communication among project parties

4.18

8

improper selection of consultants

3.25

25

Financial difficulties of contractors

4.15

9

high cost of machineries

3.23

26

underestimate of project duration

3.98

10

variation orders

3.20

27

changes in the scope of project,

3.96

11

high cost of skilled labour

3.13

28

late progress payment by client

3.86

12

unexpected side conditions

3.09

29

Errors in deign

3.70

13

lack of equipment

3.00

30

Wrong estimation of project cost

3.63

14

late handover of site by owner

2.85

31

Rework due to mistakes in construction

3.56

15

Poor relationship between management and labours

2.78

32

Incomplete design documents at tender stage

3.54

16

Poor financial control on site

2.75

33

Incapable subcontractors

3.51

17

absenteeism of laborers

2.73

34

Table 3 shows that thirty factors have mean value more than 3 while, four factors have mean value less than 3.
According to Kim et al. [15] that factor having mean value less than 3 means that respondents assessed that these factors
have no impact on cost variations in construction projects. Respondents ranked the factor ‘‘fluctuations in cost of
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materials’’ as the prime cause of cost variation in building construction projects in Malaysia. Construction materials
contribute a significant portion of project cost hence any additional cost of materials will affect the overall cost of the
project. “Improper planning” was ranked as second factor leading to cost variation with mean value of 4.53. Contractors
due to lack of experience often fail to prepare a realistic and practical “work program’’.
Thus, faces difficulties in implementation and control of site planning. Improper planning at the initial stage runs
throughout the project and results in delay of project activates, which ultimately affect the final cost of the project.
Respondent ranked “Incompetent main contractors” as the third significant cost variation factor with mean value of
“4.51”. Poor site management” and “client finical problems” were ranked as fourth and fifth significant cost vacation
factors in Malaysian building project. Four factors having mean value less than 3 were late handover of site by owner,
poor relationship between management and labors, poor financial control on site, and absenteeism of laborers.
4.2. Comparison with Previous Selected Studies
The purpose of this part is to compare the causative factors of cost variation among some selected countries. The top
five causative factors from this survey were compared with different previous studies as shown in Table 4. The study of
Kim et al. [15] in Vietnam , Wanjari et al. [16] in India, and Allahaim et al. [18] in Saudi Arabia were selected for
comparison. The methodology of these studies might be different, the comparison is worthful to understand the causative
factors of cost variation in different countries.
Table 4. Comparisons with Previous Studies
Malaysia

Vietnam [15]

India [16]

Saudi Arabia [18]

Fluctuations in cost of
materials

Additional work

Fluctuations in cost of materials

Market conditions

Improper planning

Wet weather effect/ rework

Delay in planned activity

Changes in design

Incompetent main contractors

Quantity increased measured

Lack of co-ordination between
construction parties

Awarding contract to lowest
bidder

Additional work

Delay in Design

Regular changes in design

Errors in design

Poor site management
Client financial problems

Resumptions/accommodation
work
Project administration cost
increase

Comparison among the studies showed that main causative factors of cost variation in this study and the study of
Wanjari et al. [16] is same i.e Fluctuations in cost of materials. The main factors of cost variation in the study of Kim
et al. [15] and Allahaim et al. [18] is additional work and market changes respectively. Planning related factor in ranked
2nd in both this study and the study of Wanjari et al. [16]. Design related causative factors of cost variation is more
frequent in the study of Allahaim et al. [18] while none of the top five factors is related to design in this study and Kim
et al. [15]. However, Regular changes in design is ranked 5th in the study of Wanjari et al. [16].

5. Conclusion
Construction industry is one the leading industries contributing significantly to social development and generates
employment opportunities in Malaysia. However, building construction projects are facing the challenge of poor cost
performance. Conducting a questionnaire survey results 30 critical factors of cost variation in Malaysian building
projects. Among thirty critical factors top three factors of cost variation were fluctuation in cost of materials, improper
planning and incompetent main contractors. The scope of this study is limited to building projects in Peninsular
Malaysia. The future studies can be focused to investigate controlling measures for cost variation factors in building
projects. The findings of this study are valuable for construction professionals to improve cost performance in
construction industry.
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