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ABSTRACT

Refurbishment is one of the most important sectors in the construction industry of most
developed countries. In Malaysia, increasing number of ageing building, limited space for
new development and financial constraints are the main factors that contributed to the
importance of refurbishment sector. Efficient and well coordinated design process is critical
to the refurbishment projects’ success. Difficulty in obtaining accurate and complete
information during design stage often leads to architects producing designs that are
inappropriate and require extensive changes during construction stage. The main objectives
of this paper are to identify the integrative mechanisms used to coordinate and improve the
performance of the design process of refurbishment projects. A postal questionnaire survey
was distributed to registered architects in Malaysia. The results from 349 completed
questionnaires formed the database for the quantitative analysis. This study concludes that
the design process of refurbishment projects is more difficult to manage compared to new
build projects. This study also found that direct formal contact, scheduled meeting and the
involvement of the key participants in the design process are very important integrative
mechanisms in refurbishment projects.
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Introduction
In a highly competitive construction market, designers need to respond efficiently in order to
meet client requirements. Efficient management in design process is paramount to provide quality
design within budgeted cost and to ensure project running smoothly. The management of design
process is an important and difficult task. The way it is manage can affect the performance of the
refurbishment projects.
Refurbishment refers to upgrade, major repairs work, renovations, alterations, conversions,
extensions and modernization of existing building, but exclude routine maintenance and cleaning
work (Quah, 1988). Refurbishment project is one of the most risky, complex and uncertain within
the construction industry (Egbu, 1998, 1996; Rahmat, 1997; McKim et. al., 2000; Rayers and
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Mansfield, 2001). Even though the difficulties characteristic in managing refurbishment projects,
it’s had grown rapidly in UK for the last 30 years and the trend is now spreading over to this
country. Unpublished data by Malaysian CIDB shows that refurbishment and maintenance works
increased to about 7% of total the construction output in the year 2004 compared to 2% in the
year 2002. Substantial growth in refurbishment projects requires deep understanding and
knowledge in managing refurbishment projects.
One of the major problems identified in design of refurbishment projects is limited
information available due to uncertain condition of existing building. As a result, designers will
not be able to complete the design before work commence on site. The development of design for
refurbishment most likely depends on designer’s endeavours to gather information from exiting
building, (CIRIA, 1994). Designers understanding on structural system of the building, history
and how the building will be used in the future are the important aspect that needs to be
emphasized during collection of information.

Research Methodology
This research designed with quantitative approached and postal questionnaires survey has been
employed for data collection method. In order to get high response rate, the questionnaire was
designed short and simple that did not take long time for the respondent to answer. Respondents
for this study consisted of professional architects who are registered with Board of Architect
Malaysia. Recent list shows that there are 1648 architects registered with the board. After
excluding architect who are abroad, a questionnaire was send to the final list of 1552 architects.
The profile of the respondents are shown in table 2.0
Table 1.0: Architects’ Job title

Position
Principal
Senior Architect
Architect
Others

Number of
respondents
(N=349)
272
40
18
19

Percentage
77.9
11.5
5.2
5.4

After filtration made of 392 replied questionnaires, 349 questionnaires were found useful for
analysis that giving response rate approximately 24 percent. Almost four-fifth of the respondents
were principal architects as shown in Table 1.0. It was also found that nearly ninety-five percent
of them had more that 10 years experience in construction industries. Descriptive statistics such
as frequencies and cross tabulation tables are used for data presentation.
The integrative mechanisms
Literature review revealed that integration in design and control process affects refurbishment’s
design performance. Howard et al, (1989) mentioned that the fragmented nature of the
construction industry creates increased demand for coordination and integration of project
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participants. In if more so for the design process of refurbishment projects which tend to be
complex and uncertain.
This study asked the architects whether they agree or disagree that the design process of
refurbishment projects is more difficult to manage than new build. The result is shown in table
2.0.
Table 2.0: Refurbishment design more likely to change

Status
Disagreed
Agreed

No of
respondents
(N=346)
82
264

Percentage
23.7
76.7

Table 2.0 shows that more than three quarter of the architects agreed that the design process
of refurbishment projects in more difficult to manage than new build. Many management writers
argued that refurbishment projects require integration of the key participants. This result generally
support the literature review that one of the major problems in the design process of
refurbishment projects is the frequent changes of design due to the lack of design information
before work commence on site.
Itami (1987) characterizes integration as an ‘invisible asset’ and essential for competitiveness
as the more visible corporate resources. The important of integration in handling uncertainty
projects also mentioned by other researchers such as Puddicombe, (1997) who said that
integration is seen as having a significant potential for improving the performance of the highly
fragmented member of the industry. Integration is important in handling differentiation and
fragmentation nature of activities. Refurbishment’s design is identified as complex activities that
required greater integration in the process. Thus, it is believed that the use of integrative
mechanisms could be able to minimize the risk of refurbishment design projects. From the
literature review, the integrative mechanisms used in refurbishment projects could be categorized
as follows:
o
o

Coordination Devices i.e., scheduled and unscheduled meetings, direct formal contact,
informal contact, procedures and ICT.
Involvement of Design Key Participations

Coordination Devices
Coordination in design process is important factors especially in improving refurbishment’s
design information gathering. The important optimal design performance and hence design
productivity is the effective coordination in design process. Lack of coordination among building
designers and inadequacy of design change management are identified significance problems in
construction industry (Hegazy et al.,2001)
Complete design information are crucial and important to refurbishment’s design team for
them to produce complete and accurate drawings. Problem occurred is design information in
refurbishment projects are scattered and came from various sources. Therefore it needs to have
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proper system and mechanisms to ensure all required information flows accordingly. McGeorge,
(1998) found that coordinating the collection processing, storage and transmission of information
is essential for effective design. The collaboration in architectural design can proceed effectively
through structured collaboration for sharing design information, (Chiu, 2002).
Coordination in design process might be seen as an activity to coordinate design activities
itself due to it own nature of uncertain. Uncertainty in design involves the coordination of
multidisciplinary professions, activities and information which continuously change during
design process. Before multidisciplinary design task can be effectively organized and coordinated
there is a need to integrate data of the design projects in order to make effective use of data
available.
Tushman and Nadler, (1978) pointed out that as work related uncertainty had increases, it
needs more amount of information and processing capacity. While Galbraith, (1973) maintained
support the view says that greater task uncertainty greater amount of information that must be
process in order to achieved acceptable performance level. Where nature of work is highly
certain, most probably less amount of information is sufficient to perform a task. In project,
design team is required to communicate regularly with team’s members for sharing and exchange
related design information. New information are critical to the especially when it involve decision
making process in design. Thus, the utilization of coordination devices such as lateral relations,
information technology in design and standardize design process procedure are considering
important to improve process of design.

Table 3.0: Integrative Mechanisms Variables Ranking by Mean
Mean,
Integrative Mechanisms
Ranking
N=349
Scheduled Meeting

3.48

1

Direct Formal Contact

3.29

2

Direct Informal Contact

2.95

3

Standard Procedure

2.90

4

Information Technology (IT)

2.74

5

Unscheduled Meeting

2.65

6

Galbraith (1977) said that meetings are important coordination devices highly uncertain
environments. Guevara (1979) found that meeting, plan and coordination between departments
are the most important measures in improving communication among participants. Generally,
there are two type of meeting in construction project namely regular scheduled meetings and
unscheduled meetings (Laufer et al, 1993)
Meeting functions are to coordinate and as a mean of conveying information about current
progress work and recent design changes. Meeting in design process help to interface design from
one discipline with those of another disciplines where it would be able to minimize error during
construction stage, (Perry and Sanderson, 1998).
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This study ask the respondents how important are the following coordination devices used for
obtaining design information in refurbishment projects using scale 1, least important and 4, very
important. The results are shown in table 3.0.
Table 3.0 shows that scheduled meetings are the most important mechanism for obtaining
information during design process of refurbishment projects. Where as the unscheduled meeting
is the least important among all coordination devices.
The unscheduled meeting is held if there is an urgent need to solve current issues related with
design. This type of meeting normally takes over from scheduled meetings for design projects
when work has commenced on site. Problems arise on site such as discrepancies of drawings that
need to be solved urgently on site led the unscheduled meeting to be performed. The importance
of unscheduled meeting needs the participants in the design process to be flexible and responsive.
This implies that allocation time and overhead cost for refurbishment design work will increase if
there are many unscheduled meeting conducted during work commence on site.
However, it was found that unscheduled meeting is least important as a mean of information
gathering during design process of refurbishment projects. This result contradicted with literature
reviewed which argues that the uncertainty nature of refurbishment project required flexibility
approach in handling the projects and unscheduled meeting is one of the most appropriate
mechanisms to be used. This scenario happened most probably refurbishment projects in this
country are less uncertain where most of the decision could be made and planned during
scheduled meetings. Due to that, less unexpected problems occurred during contract
implementation stage that required urgent decision to be made. It could also be that the designers
tend to follow standard procedures which are more appropriate to new build.
Rahmat (1997) said that direct formal contact refers to the documented information that could
be obtained either by letters, memos and reports. This approach is widely use as a mean of
communication between different organizations. Result from the survey indicates respondents
agreed that direct formal contacts are important for obtaining information in refurbishment design
process. This study found that designers’ are more comfortable to use design information through
formal channel such as correspondence, letters and others documented sources.
Any information obtained using informal conversation, telephone or discussions are called
direct informal contact (Rahmat, 1997). One of the advantages of using this method is
information could be gathered quickly without having any normal procedure. The flexibility of
this method make it more preferable compared to direct formal contact. On the other hand, the
disadvantage of this approach is the information obtained is not recorded and could not be used in
any event of litigation. Compared with formal means of communication, informal channel has
been recognized that can send reasonably accurate message very quickly in all directions by
furnishing informative, interpretive and affective messages to the people. This advantage cannot
get through formal approach and it is observed that numerous informal means for the purpose of
improvement of design efficiency, (Driskill and Goldstein, 1986; Perry and Sanderson, 1998)
Informal channels are considered to be less important than the formal methods of
communication in this study. Accountability and risk in refurbishment projects such as variation
claims and delays are most likely the main reasons why the architects do not want to use
information from informal channel.
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Bennett, (2002) noted that standardize procedures reduce the need for constant
communication and help to reduce errors. The benefits mean that the design team should
standardize their procedure in preparing the drawings in order to suit with nature of refurbishment
works. Bennett, (2002) added that there is evident of many world’s greatest architects develop
personal style and refined in successive new design that essentially remain standards. It is argued
that principally the design teams should always use an established approached in the procedures
for handling problems of design of refurbishment projects unless the new approach could result in
significant result. It is noted that the procedure must be agreed and follows by all the parties
involves in the design process. Different stages had their own difficulties and constraints.
Baldwin et al. (1999) in his study noted that the schematic design stage is more difficult to
manage compared to detail stage in term of design changes. It is hypothesised that failing to
follow the procedure would lead to inevitably bad project outcome.
Table 3.0 shows that standardization procedure is an important method of obtaining design
information. The result shows that most of the architects preferred to have rigid procedure in
handling design process of refurbishment projects. Flexibility is less preferred in obtaining design
information of refurbishment projects.
The importance use of information Technology (IT) in construction industry had been
highlighted by some researchers. IT act as an interface tool to improve project integration. The
uses of computer in support system will enhance design communication, (Chiu, 2002) and it
became an important tool in the process of integration of refurbishment projects. Moreover, the
pressure to improve efficiency and effectiveness forced the designers to use of computer aided
methods and modern software system in the design process.
IT is useful not only for coordination people in the project but it also used for producing
faster and accurate drawings for the design projects. From the reviewed of literature, it is
hypothesised that information technology is an important coordination device that can be used for
design activities of refurbishment projects. The ability of information technology produced
accurate drawings and as a tool for communication and transferring design information is much
needed when handling fragmentation nature of design of refurbishment projects.
Table 3.0 reveals that the majority of the architects use IT as a means of information
gathering. The result indicates that some of the architects are not comfortable in using IT in their
refurbishment’s design works. This condition arises most probably due to lack of IT knowledge
of the architects or the IT systems they have could not be utilized in design works of
refurbishment projects.
Involvement of Design Key Participants in Decision Making
In construction projects, any decision made have implications to cost, quality, durations and
resource allocation of the project alternative. In producing good decisions, quality and amount of
information are considerably critical to support and as a basis for decision made. A good decision
making requires informative formulation, clear evaluation and quick re-formulation of
alternatives beside quality of decision making depends on the basis of the information, (Kam and
Fischer, 2004). Without sufficient amount of data, it is impossible for the refurbishment’s design
team to have good decisions especially during inception stage of design where the quantity of
data available is limited. Design process is the particular phase where many key decisions are
made, (Sanvido and Norton, 1994). Due to the decision made commit a large percentage of
project funds, adequate and accurate information are needed in a timely manner. In refurbishment
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design projects, decision making is considering complex, inter-connected and a dynamic process.
The complexity in building design decisions arises from the effects of each decision depends on
large number of other decisions, (Papamichael, 1999). It is believed that decision making
involves more than one decision makers and also large number of interdependent factors. Due to
the complexity nature of refurbishment projects, the degree of involvement of key functionaries
in decision making is varies based to the phases of decision making processes. (Egbu et al., 1996)
Involvement of experienced construction personnel from the earliest stages of design process
is paramount to ensure the quality of decision outcome. Participants must creative and able to
contribute ideas from their area of expertise in producing best solution of any design problems.
Mitropoulos and Tatum, (2000) in their study entitled ‘Management–driven integration’
suggested that integration during design phase require participations vendor and contractor as
partner for change information and joint decision making. Involvement of facility users,
designers, contractor and vendors could lead to early identification of potential conflicts and
prevent major scope changes. Thus, it is hypothesized that greater involvement of design key
participants in decision making process before and during work commence on site would improve
performance of refurbishment’s design process.
This study asked the respondents to what extent the involvement of the key participants in
decision making would affect the completeness of design using scale 1, very small extent to 4,
very large extent. The result is shown in table 4.0.
Table 4.0: Involvement of design key participants in decision making
Scale

Percentage

Very small extent
Small extent
Large extent
Very large extent

0.3
3.7
32.4
63.5

In the design process of refurbishment projects, involvement of design key participants in
refurbishment designs is crucial in order to ensure high degree of completeness of drawings
before work commence on site. With out high input from participants such as contractors, client
and others consultant designers, it is believed that it could give very adverse effect in
completeness of drawings for refurbishment projects. This finding also confirmed that design
information for refurbishment projects are inter-related and came from difference sources and key
participants. Therefore, key participants in design process need to have greater team spirit so that
sharing and flow of information among them easier.
Design process involved communication activities where extensive amount of information
being transferred among design key participants. Baldwin et al., (1999) pointed out that
communication is vital due to criticality of management of information exchange in design
process. Information gathered must be communicated correctly and continuously flow during
design process to the appropriate person in charged. Due to novelty of the task such as in
refurbishment design projects creates the necessity of coordination and communication to achieve
successful solution in design decisions.
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Conclusion
Literature review revealed that refurbishment tends to be more uncertain. Questionnaires survey
result also shows integration is important in the design process of refurbishment projects. All
integrative mechanisms tested are used extensively in refurbishment design projects. The most
important coordination devices are scheduled meeting and direct formal contacts. This finding
supported the literature reviews’ which argues flexibility is important in handling refurbishment
projects due uncertain nature. However, high risk in refurbishment projects such as variation
order claims required documented evidences most likely the reason why the architects preferred
to use formal channel for obtaining design information. It could be also be that the key
participants who involved in the design process are used to standardised procedures which are
more appropriate for new build. It would be interesting to investigate whether this would affect
the performance of the design process. Informal channel functions are most likely to cover loop
holes of the formal channel and perform integrated and complementary roles in the management
of uncertainty in refurbishment projects. Finding also shows that it is agreeable that higher the
degree of involvement of design key participants during refurbishment design process, the more
accurate and complete is the design.
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