MATEC Web of Conferences 277, 03013 (2019)
JCMME 2018

https://doi.org/10.1051/matecconf/201927703013

A review of causes of variation order in the
construction of terrace housing projects in
Malaysia
Noraziah Mohammad*, and Zabidi Hamzah
Department of Architecture, Faculty of Engineering and Built Environment, National University of
Malaysia (UKM), Bangi, Selangor, Malaysia
Abstract. Variation order refers to any changes from the scope, plan,
specification or contract document in the construction project. This
changes of work is a common problem in construction projects in Malaysia.
It is inevitable in any construction project and this problem can become
more serious when variation order causes work progress to be impaired as
a results it increased the construction time and cost that affects the
construction industry in Malaysia. This paper critically review the causes
of variation order in the construction industry on the double-storey terrace
housing project in Malaysia. The discussions began with the construction
industry in Malaysia and then related parties involved in the construction
industry. The extensive local and abroad literature review on the
definitions of variation order and analysis of past studies conducted on
variation order and the previous study of the prediction model of variation.
The extensive literature on variation order in the construction of building
project may help to improve the performance in term of time, cost and
quality of the construction of building projects in Malaysia.

1 Introduction
Variation order refers to any changes to the scope of work, planning, and specification or
contract documents in a construction project. There are many interpretations of variation
order from the literature reviews. [1] states that in a tender and building contract, the term
variation is any changes to the works under the supervision of an architect as the contract
administrator on behalf of the client or employer. On the other hand, [2] interprets the
variation in works as modifications to the scope and schedule agreed. Generally, it is
changes or any modification to the contract awarded to a contractor as a guide to the client
or client’s representative. This include variations to the planning, specification, or any of
the contract documents. According to [3] and [4] from the construction context, variation
order is also known as variations. Any variation instruction is an official document that is
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used to modify the original contract given to the contractor by the client or client’s
reptresentative and become part of the project documents. Increase in variation orders in a
project may resulted in additional time and cost. When variation order is issued, contractors
are inclined to charge at a higher rate for the work changes, thus affecting the client’s
budget. The change of work is a common problem in construction projects in Malaysia.
This change of work is inevitable in any construction project and this problem can become
more serious when variation order causes work progress to be impaired as a results of the
increased in the construction time and cost that affects the construction industry in
Malaysia.

2 Research Objectives
The main objectives of this research are as follows:
2.1 Comprehensive literature review relating to variation order in the construction
industry carried out by previous researcher.
2.2 Identifying the causes of variation order in the construction project.
2.3 Identifying the parties contributing to the variation order.

3. Literature Review
Even though the project planning is properly implemented, the possibility of changes
happening cannot be dismissed due to various factors [3]. There are various causes why
changes of variation order taking place in a construction project, whether identifiable or not.
3.1 The causes of variation works
From the literature review, it is found that there are 18 main causes of the variation works
identified by most researches ([5],[6],[2],[7],[3],[8],[9],[10],[11],[12], [13], [14], [15],[16]
and [17]). The causes of variation order are described as follows:
Changes of scope by client: Changes to planning or the project scope is one of the main
causes in the construction project [18]. This is due to improper planning at the project
definition or due to lack of collaboration by the owner in the design phase [9]. [19], in his
research identified the effects of variation works in the sport facilities in Egypt and found
that additional scope of work by the client is one of the factor that give a big impact during
the project implementation.
Owner’s financial problems: The owner’s financial problems can effect the quality and
progress of the project [9] and [3]. This problem often brings changes to the schedule and
work specification and subsequently the construction quality.[11] have studied the causes
and effects of variation works in road construction projects in Iran and found that variation
works are caused by changes in the scope of work by the employer, mistakes and outdated
design as wll as finacial problem of the owner.
Inadequate project objectives: Inadequate project objectives can cause variation in the
construction projects. According to [20], it limits the designers with the appropriate design
that can result in variation works in the later stages of the construction process.
Replacement of materials or procedures: Replacement of materials or work procedure
can cause changes during the construction phase. Replacement of work procedure also
involve changes to the work method ) [21].
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Impediment to prompt decision-making process: Prompt decision-making is an
important factor in the success of a project [11]. Failure to make a quick decision can cause
the delay and the needs for work changes due to raise in cost.
Obstinate nature of owner: A building project is the outcome of work collaboration of
professionals that are involve in the various phases of a construction project [9].The
owner’s attitude with individual opinion without considering the professional involve can
cause the changes in work in the last stage of a project.
Change in specifications by the owner: Changes in specification by owners are common
phenomena in construction projects due to inadequate project objectives [3]. If this change
is on the client's requirement, this leads to a change in the construction phase
Change in design by the consultant:A change in design for improvement by the
consultant is a norm in contemporary professional practice [9]. Changes in design are
frequent in projects where construction starts before the design is finalized [2]. Such
changes can affect the project in various ways depending on the timing of the change.
Errors and omissions in design: Errors and omissions in design are a significant cause
of project delays [9]. Dependent upon the timing of the errors in the project, delays and
variations may occur [13], work changes are a key issue in the construction industry in
Ghana and are largely due to client design changes.
Conflicts among contract documents: Conflict between contract documents can result in
misinterpretation of the actual requirement of a project [22]. It is essential that contract
documents are clear and precise. Inadequate information in contract documents may result
in delays in project completion or cause changes in costs.
Technology changes: Changes in technology could potentially result in variations on a
project. . Project planning should be flexible for accommodating new beneficial variations
[23]. Emergence of new technology can affect construction methods and processes.
Value engineering: Value engineering should ideally be carried out during the design
phase [24]. Value engineering carried out during the construction phase can become an
extremely costly exercise and may result in variations.
Lack of coordination: A lack of coordination between parties may cause major
variations with adverse impact on the project [9], leading to dissatisfaction of the owner,
reconstruction work and work changes.
Design complexity: Complex designs require unique skills and construction methods [9].
Complexity affects the flow of construction activities, whereas simpler and linear
construction works are relatively easy to handle [2]. This would suggest that the more
complex a construction design is, the more there is a chance that variations may occur.
Inadequate working drawing details: To convey a complete concept of the project
design, the working drawings must be clear and concise [25]. Insufficient working drawing
details can result in misinterpretation of the actual requirements for the project [6], causing
variations in the project.
Consultants’ lack of required data: A lack of data can result in misinterpretation of the
actual requirements of a project [26]. If there is not enough data available to the consultant
then the design is based more on the consultants’ own perception of the requirements of the
project. Should these perceptions be wrong, then variations will occur.
Poor knowledge of available materials and equipment: Knowledge of available
materials and equipment is an important factor for developing a comprehensive design [25].
If the consultant has a poor knowledge of available materials or equipment that can be used
in the construction process, variations are more likely to occur during the construction
phase.
Ambiguous design details: A clearer design tends to be comprehended more readily.
Ambiguity in design may cause misinterpretations and the need for rework leading to delay
and increased cost. [27] studied factors influencing thirty-one high-rise buildings in
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Indonesia and found that design changes were one of the most important factors that led to
the increase in time and cost. Summary of the major causes of variation order based on the
18 factors identified by the results of the literature review are shown in table 1.
3.2 Parties that contribute to variation order
The major contributors to variation order have been grouped under four categories which is
client, consultant, contractor and other parties [8], [28], [29] and [30]. The connection
between the parties who contribute to the variation order will be discussed as below:
Variations order caused by owner: The causes of change in road construction in Iran are
due to changes in scope by employers, errors and omissions in design and financial
problems by owners [11] and most of the causes of change of work are change of design by
clients and details of work drawings are not complete [13].
Variations order caused by consultant : [31] recommends consultants to understand the
scope and project requirements. In general, the role of the consultant is to advise clients on
technical matters, laws and financial aspects. The following are the variation order
associated with the consultants which is design mistakes and changes, the failure to
determine the best alternative design for the project in the feasibility study [32].
Variations order caused by contractor: [33] suggesting for each project, the parties
concerned should be concerned with possible problems. It is the contractor's responsibility
to advise the consultant to issue a change of working instructions when there is a technical
problem in the project.
Variations order caused by others: Conditions beyond the control of other parties that
are not in the contract, may cause changes in the work. Among them are weather conditions,
security, changes in government regulations, changes in economic conditions, sociocultural factors and unforeseen problems [28]. The summary of the parties contributing to
the variations order identified as a result of the literature review is shown below table 2.
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√

Masalam (2015)

√

√

√
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Majid et al. (2015)

Inadequate project
objectives

√

Rayan et al.(2014)
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Dickson et al. (2014)

√

Owner’s financial
problems

Memon et al. (2014)
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(2013)
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Amiruddin et al. (2012)
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Pourrostam et al. (2011)
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Arain et al. (2006)

CAUSES OF
VARIATION
ORDER AND
AUTHOR

Arain et al. (2004)

Table 1. Summary of literature review of the causes of variation order.
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Table 2. Summary of literature review of parties contributing to variations order.
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√

√

√

√

4 Conclusion
The literature review shows that major causes of the variation orders are due to changes of
scope by client. Thus, the main contributer to the variation order are from the client. The
finding from the literature studies can be used as reference in reducing the variation order
in the construction of terrace housing projects in Malaysia.
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