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development and the impact of change can be minimised if attended earlier. Nowadays,
subcontractors were hired by the contractor to carry out the actual work as subcontracting is a very

common practice in this industry. This research was initiated to identify the possible causes of Change,

change and then investigated the current status of change management implementation in Change Management,

Malaysia’s infrastructure project. A questionnaire survey was designed to collect data for this Subcontractor,
Project Performance

research. 102 out of 130 sets of questionnaires were collected from the targeted respondents.
Then, a comprehensive analysis was conducted. It was discovered that “design change’,
“addition/omission of scopes” and “ambiguities and mistakes in specifications and drawings” were
ranked as top three factors contributing to change in Malaysia’ infrastructure projects. This
research also discovered that the implementation status of change management was surprisingly
high with 72.54% of the infrastructure projects implemented change management. Lastly, the
subcontractors’ involvement in contractor's change management process affected the project
performance positively was confirmed in this research as the projects with subcontractor
involvement had statistically significant better project performance in terms of time, cost and quality
of work. The identification of the root cause for change in infrastructure project helps the future
project practitioners to avoid such situation and more well-prepared for it. Subsequently, this
research discovered the benefit of practising change management within the infrastructure projects
and getting the subcontractor involvement statistically. The findings of this research could improve
the project performance of Malaysia’s infrastructure projects.

The target for any industry is to complete the project within the agreed period of time and allocated budget. However,
a delay is a universal phenomenon in construction projects and change order is one of the universal delay factors (Zidane
& Andersen, 2018). Change is one of the usual concerns and very likely to happen in construction projects. Changes
could arise at any phase of a project and due to numerous causes from different sources (Motawa et al., 2007). The change
that occurred would affect the project negatively, for example, schedule delays, cost overruns and affecting the quality if
it is not managed in a proper manner through a formalised change management process (Anees, Mohamed & Razek,
2013). The earlier the changes are attended, the lesser the impact of the change on the project performance. In short, the
implementation of change management is necessary for construction projects.

The implementation of change management is necessary for any construction projects especially infrastructure
projects where the government allocated billions of ringgit for the country's development and the impact of change can
be minimised if attended earlier. Malaysian government spent RM 16.5 billion on the construction work done in the 1st
quarter of 2019 just for this purpose. The 11th Malaysia Plan (Rancangan Malaysia ke-11, 2016-2020) introduced by the
then-Prime Minister of Malaysia on 21st May 2015 emphasised the development of public transport, in particular for the
connectivity from countrysides to the cities (PNMB, 2015). As mentioned in the plan, the expansion and integration of
the existing network will create new paths of economic activity. As a result, there are many infrastructure projects
introduced, for example, Pan-Borneo Highway, KVMRT SBK Line, KVMRT SSP Line, High-Speed Rail, WCE, East
Coast Rail Link, LRT Line 3, and many more. Most of the abovementioned projects have already started and now are at
different stages of development. According to the statistics prepared by CIDB Malaysia, there are 14,162 infrastructure
projects awarded from the year 2010 to the first half of 2017 as of June 2017 with a total project value of RM 360 billion
(CIDB, 2017). The delivery capability of the main contractor in construction projects is highly determined by their
subcontractors due to sixty to seventy percent of the work is subcontracted to subcontractors (Loh & Ofori, 2013). This
is no exception in Malaysia, where usually in huge projects, the main contractor will subcontract their works out to
multiple subcontractors (Lew et al., 2018). Thus, this research is initiated to look into the current change management
implementation status in Malaysia’s infrastructure project and analyse the effect of the involvement of subcontractors in
change management toward the project performance.
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In Malaysia, construction is one of the crucial sectors that contribute to economic growth as the construction sector
contributed close to 4.2% of GDP in the year 2018. Other than that, this sector already forked up RM 194 billion to GDP
which at 11.1% growth per annum during the year 2011 to 2015 as stated in the 11th Malaysia Plan (PNMB, 2015). In
Malaysia, the public and private sectors are the two main sectors for construction. The government as the largest consumer
in Malaysia as the public sector propelled the construction activity with 44.0% of the share in the First Quarter of 2019
(PNMB, 2015). The government allocated billions of ringgit on the development of Malaysia’s infrastructure, to
strengthen the foundation to support economic growth. The economy and social development would be severely hindered
without proper infrastructure in place.

Subcontractors are defined as the contractors who are hired by the main contractor specifically to carry certain tasks
on a project and it is usual that 20 to 30 subcontractors are employed on a single project (Hinze & Tracey, 1994). This is
because nowadays, the main contractor only acts as a construction management agency where they just control and
coordinate the works of subcontractors. The achievement of the project performance at the end of the construction project
relies on the subcontractors’ performance. However, even though the actual works are performed by the subcontractor,
the main contractor is still accountable to deliver the work to the owner (Polat, Kaplan & Bingol, 2015).

The delivery capability of the main contractor in construction projects is highly determined by their subcontractors
due to sixty to seventy percent of the work is subcontracted to subcontractors (Loh & Ofori, 2013). Subcontractors
facilitate the work by providing quotations for the subcontracted work. The subcontractors will bear the extra costs and
resources of delays for acceleration if the progress is not in good shape (Loh & Ofori, 2013). The completion of the
project on time relies on the capability of the subcontractor. The underperformance of the subcontractor will hinder the
progress of the project. The root cause for inefficiencies in Malaysia construction industry is due high percentage of
subcontracting where directly increased the risk of delays (Sambasivan & Soon, 2007).

A quantitative research conducted by Ramanathan and Narayanan (2014) investigated the factors that caused time
delay and cost overrun in Malaysia design and build construction projects. Change orders from owners in the construction
stage ranked as one of the top ten factors in this research. The major factor that causes construction delays in Klang
Valley was identified in the quantitative research by Hasmori et al. (2018) and changes of order was ranked as the 6th
factor that contributes to delays. From the perspective of a contractor, too many change orders are viewed as the second-
highest delay factor in Jordan’s construction project in a quantitative research conducted by Sweis et al. (2008).

Any changes or alterations to the project objectives and scope are classified as change regardless of the impact to the
project performance (Hwang & Low, 2012). In short, any alteration to the contractual agreement between contractors or
owners is change. The impact of change can be significant as it hinders the progress and operation of the project. The
rework in construction is always accompanied by the demolition of works done and critical change will have a bigger
effect such as consecutive delays in project schedule, re-estimation of the work programme, and additional resources to
catch up the progress (Anees, Mohamed & Razek, 2013).

The impact of change on project performance is undesirable as it will lead to scope creep if the change is uncontrolled
and short of reviews to schedule and budget (PMI, 2017; Yap, Abdul-Rahman & Chen, 2017). Wu, Hsieh, and Cheng
(2005) stated that the main cause of delay and cost overrun in most public works are due to design changes. Furthermore,
the researchers also mentioned that design changes lead to multiple negative impacts, for example, low morale, legal
disputes, and quality discrepancies.

A questionnaire survey that enables a large research sample size to be collected in a limited time frame was adopted
for this research. The questionnaire for this research was developed based on close-ended questions. The respondents
were requested to answer all of the questions from a defined list of choices and rating scale to enable the respondents to
indicate the degree of agreement or disagreement with a particular statement. Section | of the questionnaire collected the
demographic data of the respondents. Then, respondents were asked to rate the possible causes leading to changes in
construction projects based on a 5-point Likert scale in Section Il. In Section 111, the implementation status of the change
management was collected. Lastly, the respondents were required to indicate the achievement of the project performance
for the project in the final section.

According to Roscoe (1975), the rule of thumb for appropriate sample size for a research is ranging from 30 to 500.
Then Gorsuch (1983) and Kline (1994) recommended that an appropriate sampling size is at least 100 subjects. The
research done by MacCallum et al. (1999) also suggested a sample size of 100 was adequate. Thus, in this research, a
sample size of a minimum of 100 valid responses was proposed. The personnel who worked or are working in Malaysia’s
infrastructure project such as owner, contractor, consultant, and subcontractor were the targeted population for this
research. A random sampling method was adopted in selecting the respondents to receive the questionnaire. A pre-test
on the questionnaire was conducted with three experts from infrastructure projects to discover if there is any problem



with the developed questionnaire. A pre-test is important to ensure the developed questionnaire is designed and developed
adequately to suit the purpose of the research (De Leeuw, Borgers & Smits, 2004). A number of refinements including
merging of some causes listed and revision on sentences were done according to the outcome of the pre-test.

100 out of 130 sets of questionnaires were sent to targeted respondents through emails and Google form. A total
number of 102 sets of responded questionnaires were received at the end of data collection activity with a response rate
of 78%. The respondents’ background and the project data are summarised in Table 1 below. The results were analysed

using SPSS.
Respondent Background
Construct Frequency Percentage (%)
D Role in Infrastructure Project
Owner/Client 2 2.0
Consultant 2 2.0
Contractor 73 71.6
Subcontractor 25 24.5
2 Current position in company
Engineer 30 29.4
Senior Engineer 23 22.5
Lead Engineer 11 10.8
Assistant Manager 8 7.8
Manager 22 21.6
Project Manager 2 2.0
Others 6 59
3) Experience in construction industry
<5 years 41 40.2
>5t0 10 years 45 44.1
>10 to 20 years 15 14.7
>20 years 1 1.0
4 Project Sector in the Infrastructure Project
Road 17 16.7
Railway 71 69.6
Energy 3 2.9
Building 8 7.8
Oil and Gas 2 2.0
Other 1 1.0
(5) Role in the Infrastructure Project
Owner/Client 2 2.0
Consultant 2 2.0
Contractor 73 71.6
Subcontractor 25 24.5
(6) Contract Size of the Infrastructure Project
>RM 0.5 million to 1 million 6 5.9
>RM 1 million to 5 million 12 11.8
>RM 5 million to 10 million 7 6.9
>RM 10 million to 50 million 27 26.5
>RM 50 million to 100 million 16 15.7
>RM 100 million to 300 million 15 14.7
>RM 300 million to 500 million 1 1.0
>RM 500 million to 1 billion 8 7.8
>RM 1 hillion 10 9.8

The respondents were requested to rate the 36 causes according to the degree of agreement on their contribution to
the changes in infrastructure projects from scale 1 (Strongly Disagree) to 5 (Strongly Agree). After that, the relative
importance index for each cause was calculated.
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RII and Rank for Causes Leading to Change in Infrastructure Projects

Causing factors of changes RII Rank
Design Change 0.841 1
Addition/omission of scopes 0.835 2
Ambiguities and mistakes in specifications and drawings 0.816 3
Owner's need during design stage are unclear or not well-defined 0.808 4
Discrepancy between as-builts and as-design 0.806 5
Incomplete/inconsistent drawings 0.796 6
Change of requirement/specification 0.794 7
Slow decision-making 0.792 8
Improper technical study by the contractor during the bidding stage 0.792 8
Failure by the consultant to perform design and supervision effectively 0.790 10
Uncertainties of project 0.782 11
Poor overall project planning 0.780 12
Poor project management by contractor 0.776 13
Poor communication between relevant governmental units and the owner 0.773 14
Value Engineering 0.769 15
Insufficient of competent staff in the contractor's organization 0.769 15
To meet owner expectations 0.769 15
Poor communication among stakeholders 0.765 18
Conflict between contract documents 0.759 19
The scope of work for the contractor is not well defined 0.753 20
Shortage of Resources 0.753 20
Insufficient coordination among stakeholders 0.749 22
Constructability ignored in the design process 0.741 23
Inaccurate cost estimating 0.741 23
Change of financial status of any party involved in the project 0.737 25
Changes in government regulations, laws, and standards 0.735 26
Economic condition 0.735 26
Incompetent Consultant assigned to the project 0.733 28
Modifications to the drawings leading to infective design 0.731 29
Unanticipated site conditions 0.724 30
Change in management of any party involved in the project 0.720 31
Failure by the consultant to perform design and supervision effectively 0.718 32
Change in design by the consultant 0.714 33
Quality defect 0.696 34
Change in material 0.690 35
Inclement weather 0.629 36

Table 2 presented the RII’s weightage and the ranking of each cause based on responses received from the respondents.
The 36 causes were arranged and ranked accordingly by referring to their RII’s weightage. The higher the RII’s weightage,
the higher the cause is ranked. The RII’s weightage of the causes with the responses from all the respondents are in the
range of 0.629 to 0.841.

In the respondents’ view, design change is the primary causes of change in infrastructure project with an overall RI1I
of 0.841 and it is the number 2 cause which lead to change in railway project as well. Past studies have also shown that
design change is the primary factor of rework in construction projects worldwide (Yap, Abdul-Rahman & Chen, 2017).
This is no exception in Malaysia’s infrastructure project as it was ranked number 1 by all the respondents. The
“addition/omission of scopes” received the second rank by all the respondents. This cause obtained rank number 2 with
the overall RII of 0.835. “Ambiguities and mistakes in specifications and drawings” received rank number 3 by all the
respondents with the RII of 0.816. The number 4 and number 5 causes are “owner's need during design stage are unclear
or not well-defined” and “discrepancy between as-builts and as-design” with an overall RII of 0.808 and 0.806
respectively.
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The result revealed the primary causes of change are owner/client-related as three out of the first five causes are
owner/client-related when the design change also could be initiated by the owner/client. The result is tally to the research
done by Alnuaimi et al. (2009) as the researcher also agreed that owner/client is the main cause of change infrastructure
projects. The design change normally is driven by the infrastructure projects’ owner due to the desire to have additional
features (Yap, Abdul-Rahman & Chen, 2017). The added features are considered as additional requirements to the
contractor and directly increased the scope of work. This is the reason behind why the “design change” and
“addition/omission of scopes” are the top two causes leading to change in infrastructure projects.

The plausible explanations for “ambiguities and mistakes in specifications and drawings” and “owner's need during
design stage are unclear or not well-defined” are ranked 3rd and 4th respectively is due to the owner was not participating
in the design development (Alnuaimi et al., 2009). The designer developed the design based on their own understanding
of the specifications and drawings with no involvement from the owner in the design development. Changes are resulted
due to the different understanding of the specification from both parties or owner’s need are unclear or not well-defined
for the designer to design accordingly. This is because the owner had difficulty to visualise the end product they requested
(Anees, Mohamed & Razek, 2013). The unforeseen site issues during the construction period cause the as-built deferred
from the as-designed as the modification is necessary on the design to suit the site condition (Mpofu et al., 2017).

Change Management Implementation Status
Number of Number of Projects Percentage  of

Project Characteristic

Projects Implementing Change Projects
Management Implementing
Change
Management
Project Road 17 4 23.5%
Sector Railway 71 62 87.32%
Energy 3 0 0%
Building 8 5 62.5%
Oil and Gas 2 2 100%
Other (Telecommunication) 1 1 100%
Project >RM 0.5 million to 1 million 6 5 83.33%
Cost >RM 1 million to 5 million 12 5 41.67%
>RM 5 million to 10 million 7 5 71.43%
>RM 10 million to 50 million 27 25 92.59%
>RM 50 million to 100 million 16 14 87.5%
>RM 100 million to 300 million 15 5 33.33%
>RM 300 million to 500 million 1 0 0%
>RM 500 million to 1 billion 8 7 87.5%
>RM 1 billion 10 8 80%
Total 102 74 72.54%

In general, out of 102 infrastructure projects, 74 projects practiced change management with a percentage of 72.54%.
The result indicating the current status of change management implementation in Malaysia’s infrastructure projects is
moderately high. The result obtained is surprisingly different from the research carried out by Hwang and Low (2012) as
the low percentage of Singapore’s construction projects practiced change management.

As shown in Table 3, in general, the change management implementation is moderately high as very high percentage
(>80%) of Qil and Gas, Telecommunication, and Railway projects implemented change management. These mega
infrastructure projects are large in scale with high complexity in terms of structural, technical, and organisational
complexity (Chapman, 2016). Many mega infrastructure projects suffered from budget overrun and time delays due to
the complexity of the projects. Therefore, change management process is a must for these projects to ensure the changes
are addressed in a timely manner (Hwang & Low, 2012). If the changes are attended to promptly, the effect of change on
the overall project performance can be minimised.

Last but not least, in Table 3, all the projects were categorised based on their contract size. 87.5% and 80% of the
projects cost more than RM 500 million to RM 1 billion and RM 1 billion above practiced change management. The
percentage of change management implementation likely to be higher for the projects involved a large amount of project
cost. This is supported by the research by Hwang and Low (2012), as project cost is the main factor that motivates
companies to practice change management within their project. Majority of the projects cost more than RM 10 million to
50 million and more than RM 50 million to 100 million, the percentage of the implementation is relatively high as most
of the projects are railway projects. As mentioned earlier, change management is necessary for the high complexity project
and this is the rationale behind the high percentage of change management implementation.



Table 4 below shows the effect of change management toward the project performance with regards to time, cost, and
quality. Table 5 indicated the project with change management performed better in time efficiency as having a higher
mean rank. Mann-Whitney U test was tested with a 95% confidence interval (Cl) for the mean difference. It was revealed
that the projects with change management implemented had statistically significant higher time efficiency compared to
the projects without the implementation of change management (U=472.000, p = 0.000). Hence, it can be concluded that
the implementation of change management affected the time performance of the project positively. For cost efficiency,
the projects with the change management implemented likely to perform slightly greater than the other group with a mean
rank of 58.64 compared to 32.63. Mann-Whitney U test was tested with a 95% CI for the mean difference. It was
discovered that the projects that practiced change management had statistically significant higher cost-efficiency
compared to the projects without the implementation of change management, (U=507.500, p = 0.000). Hence, it can be
concluded that the implementation of change management affected the project’s cost performance positively. As seen in
Table 4, 72.54% of the projects that implemented change management have a mean rank of 56.53 on the work quality
achieved while the projects without change management have a mean rank of 38.21. The achievement of the quality of
work of the projects is slightly better than the projects without change management. Mann-Whitney U test was tested
with a 95% CI for the mean difference. No surprise, it was found that the projects with change management implemented
had a statistically significant better quality of work compared to the projects without the implementation of change
management (U=664.000, p = 0.003). Thus, in a nutshell, the change management improved the work quality for the
project even though the difference of the mean score between the two groups is not as high as time and cost-efficiency.
This finding is supported by research from Hwang and Low (2012). Furthermore, they mentioned the improvement of
quality by change management is lower than time and cost because the improvement of quality is unable to measure as
explicit as time and cost.

Overall, the project performance for the projects with change management implemented was performed slightly better
than the project without change management. These results are expected and matched with the previous research carried
out by Hwang and Low (2012) where they suggested the practiced change management improved the project performance
slightly as the project changes identified and resolved at the earlier phase will have a lesser effect on the project
performance.

Effect of Change Management toward Project Performance

With Change Management Without Change Management Mann-
Number Mean Sum  of Number Mean Sum  of Whitney P value
Rank Ranks Rank Ranks U

Time 74 59.12 4375.00 28 31.36 878.00 472.000  0.000
Efficiency
Cost 74 58.64 4339.50 28 32.63 913.50 507.500 0.000
Efficiency
\?v‘g"’;'l'(ty of 74 56.53 4183.00 28 38.21 1070.00  664.000  0.003

The involvement of subcontractor in contractor’s change management process was analysed with the input received
from the respondents. In general, 42 out of 74 projects involved subcontractors in their own change management process
with a percentage of 56.76%. There are slightly more than half of the contractors obtaining subcontractor input by
involving them in the change management process. There is no comparison on the result of previous research due to not
having similar research in this area for the moment. Based on Table 6, the projects with the subcontractor involved in the
change management process tend to have a slightly better achievement on the time efficiency with a mean rank of 46.19
compared to 26.09 for the projects without subcontractor involvement. Mann-Whitney U test was tested with a 95% ClI
for the mean difference. It was revealed that the projects with subcontractor involvement had statistically significant
higher time efficiency compared to the projects without subcontractor involvement, (U = 307.000, p=0.000). Hence, it
can be concluded that subcontractor involvement in contractor’s change management process affected the time
performance of the project positively.

As presented in Table 5 below, the projects with the subcontractor involved in the change management process
achieved better cost efficiency with a mean rank of 45.24 compared to 27.34 for the projects without subcontractor
involvement. Mann-Whitney U test was tested with a 95% CI for the mean difference. It was revealed that the projects
with subcontractor involvement had statistically significant higher cost-efficiency compared to the projects without
subcontractor involvement, (U = 347.000, p=0.000). Hence, it can be concluded that subcontractor involvement in
contractor’s change management process affected the cost performance of the project positively. For the work quality,
the projects with the subcontractor involved in the change management process have better achievement with a mean
rank of 45.36 compared to 27.19 for the projects without subcontractor involvement as shown in Table 6. Mann-Whitney
U test was tested with a 95% CI for the mean difference. It revealed that the projects with subcontractor involvement had
statistically significant better work quality compared to the projects without subcontractor involvement, (U = 342.000,



p=0.000). Hence, it can be concluded that subcontractor involvement in contractor’s change management process
improved the project work quality.

Overall, the project performance for the projects with the involvement of subcontractor was better than the project
without involvement from subcontractor. However, the impact is only very slight as the mean score between the two
groups is very little in general. The reason why the involvement of subcontractors affected the project performance is that
the main contractor only acts as the management agencies where they just control and coordinate the works of
subcontractors (Polat, Kaplan & Bingol, 2015). Hence, the involvement of the subcontractor plays an importance role as
they are the one to carrying out the work. With the input from the subcontractor, changes can be identified and resolved
earlier leading to lesser impact on the project performance.

Mann- Whitney U Test: Mean Rank on Effect of Subcontractor involvement toward Project Performance

With Subcon Involvement Without Subcon Involvement Mann- P value
Mean Sum  of Mean Sum of Whitney U

Number Rank Ranks Number Rank Ranks
Time 42 4619 194000 32 2609 83500  307.000 0.000
Efficiency
Cost. 42 4524 190000 32 2734 87500  347.000 0.000
Efficiency
SV%?'I'(W of 45 4536 190500 32 2719 87000  342.000 0.000

In conclusion, all three research objectives set for this research were addressed and achieved. The first objective was
addressed as the top five causes contribute to change in Malaysia’s infrastructure project were identified. The current
change management implementation status in Malaysia’s infrastructure projects was investigated and the overview is
presented in the research report in order to achieve the second research objective. Last but not least, the effect of
subcontractor involvement in change management toward project performance was analysed to achieve the last research
objective. Recognising the factors contributing to change, the implementation of status, and also the impacts of change
management would benefit the industry as changes that affect project performance negatively could be eliminated or
reduced and subsequently improve the project performance of Malaysia’s infrastructure projects.

Due to time constraints, data are mostly based on the infrastructure projects in Klang Valley. It is unable to cover the
infrastructure projects in other states of Malaysia. Therefore, the findings presented in the discussion might not accurately
represent the entire population of the infrastructure projects in Malaysia.
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