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Abstract. Various procurement methods are employed in the construction industry, with each
having varying success rates. The popularity of design and build (D-B) method has been
increasing worldwide because its distinctive features of integrating design and construction
have successfully addressed the problems inherent in the traditional design-bid-build (D-B-B)
method. Previous research efforts in Malaysia have been focused on establishing a D-B
strategy, including its challenges and risks and defining a broader scope for implementing D-B
in public projects. However, not many empirical studies have identified the D-B success
factors in Malaysia’s construction industry. This paper aims to determine the main factors
attributing to the successful application of the D-B method for public projects in Malaysia’s
construction industry. Specifically, this paper answers the main research question of “What are
the success factors of the D-B project delivery method in Malaysian public-sector projects?”.
To achieve that objective, this study involves interviewing industry practitioners that have
direct hands-on experience in managing D-B public sector projects in Malaysia. The interview
data are analyzed to identify the D-B success factors in construction projects. The findings
suggest that the underlying factors for successful D-B public project include client capabilities,
competency of the construction leader, competency of the consultant team, organizational
behavior, and effective project management system. The success factors in each underlying
categories are discussed in the paper. This paper contributes a better understanding of the D-B
project success factors in Malaysia’s construction industry.

1. Introduction

The construction industry is a significant contributor to Malaysia’s economy. Numerous studies have
suggested that the construction industry play a significant role towards a nation’s Gross Domestic
Product (GDP), economic activity, government revenue, private investment, and employment
[1,2,3,4]. In Malaysia, the construction industry contributes about 5.4% of the country’s annual
Gross Domestic Product (GDP) in 2018. Based on the data generated by the Central Bank of
Malaysia in 2018, the highest National GDP was recorded in 2014 (6.0%), while the GDP
attributed to the construction industry was 18.1% in 2012. The construction industry in Malaysia
has grown consistently from 2011 until Q1 2018, inclusive of its rapid growth noted in 2012.
These GDP values are shown in Table 1. In other words, the construction industry is vital to a
nation’s economy, and Malaysia is no exception. While the construction industry plays a vital role
in Malaysia’s economy, construction projects usually face severe cost and time overruns [5,6].
Projects fall behind schedules because of various reasons, but the most exceptional causes are
poor site management and supervision, the project team’s slow rate in making decisions, changes
in job scope, financial conditions, lack of planning skills, and changes in the design made by
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clients [7,8,9,10]. Therefore, identifying approaches to improvise the construction industry is
crucial to support Malaysia’s economic growth.

Table 1: National GDP and Construction GDP in Malaysia from 2011-2018

Year 2011 2012 2013 2014 2015 2016 2017 Q1
2018

National GDP (%) 5.3 55 4.7 6.0 5.0 4.2 5.9 5.4

Construction GDP (%) 4.6 18.1 10.6 11.7 8.2 7.4 6.7 5.5

The Design and Build (D-B) method is one of the alternative approaches for delivering construction
projects. It is a procurement method in which one entity is contractually responsible for both the
design and construction of the project [11,12,13,14,15]. This established procurement approach was
introduced and developed to cope with the complexity of construction projects [16]. In developed
countries such as the United Kingdom, 42% of its total projects are procured using D-B [16].
However, the D-B implementation in Malaysia has been inefficient, mainly due to the unfamiliarity
and inexperience of the project team in dealing with such an innovative approach [17]. Also, project
clients in Malaysia are still clueless about the numerous procurement methods that are available
and must be carefully selected at the start of the project [18]. Besides that, the lack of project
management knowledge, the project size, and the diversity of the construction industry, together with
the lack of skills and expertise to conduct a thorough assessment of available procurement
systems are other issues that have been associated with D-B in Malaysia [19]. Hence, there is a
need to identify elements that can improve the success rate for implementing D-B in Malaysia.
The above discussion highlights the significant differences in construction industries based on
different economic, management, and people attributes. Following that, the objective of this study is to
identify the key success factors for implementing public sector D-B projects in Malaysia. To achieve
this objective, this paper addresses the main research question, “What are the success factors for
implementing the “Design-Build” project delivery method in Malaysian public-sector projects?”” This
study categorized the D-B success factors based on responses from individual interviews with industry
practitioners. The similarities and differences from the feedback obtained are segregated into main
themes. This paper contributes a better understanding of the success factors for implementing the D-B
project delivery method in the Malaysian construction industry.

2. Literature Review

A contractor’s expertise and performance significantly impact the successful delivery of a project [20].
While clients strive to make the best decisions in selecting the right contractor for the right job, a clear
understanding of the underlying attributes associated with contractor selection, in the context of
achieving successful project outcomes, is critical. The increasing globalization of projects and project
management add to a diverse mix, creating intercultural challenges for project managers [17]. There is
growing recognition that different types of projects require different approaches to their management
and management procedures that are tailored to the needs of the project [20], as well as the selection
of project managers with the right competencies [17,21]. Therefore, it is crucial to identify project
success factors so that project owners and managers are provided with a specific and measurable
framework for tracking key project outcomes [22,23]. The crucial success factors for project delivery
include front-end planning and project definition, on-time performance, on-cost performance, and
projects that fit the work program [24]. For example, a study in Vietnam showed that the construction
parties’ capabilities played an essential role in determining the success or failure of D-B projects [24].
In addition, the results of causality from the study highlighted six success factors, which significantly
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affected D-B project performance, including resolving conflicts quickly; effective overall managerial
actions in planning, organizing, leading and controlling; project participants’ satisfaction with the
financial return from the project; competent multidisciplinary project team; project team members’
good and active attitudes toward the job; and adequate funding throughout the project. They also
found no significant difference between the project performances of public and private sector D-B
projects [17]. Therefore, identifying success factors are crucial for construction projects.

Every construction project is unique and comprises unique complexities and risks across the various
levels of the construction process. The increasing complexity in design and the involvement of a
multitude of stakeholders in modern construction projects further add pressure for both clients and
contractors to match required skills and capabilities so that the project is successfully delivered [21].
Incorrect selection of a contractor for a given project may potentially lead to a bad legacy of failure
coupled with consequences such as poor business practices or bankruptcy [21]. Studies suggest that
the stakeholders, including clients, contractors, and consultants, have a major impact on the success
factors of D-B projects in the public sector. Additionally, the people and operational are also the main
criteria determining the success of D-B public projects. Finally, the implementation of D-B method in
public projects has been identified in developed countries such as the United States of America, the
United Kingdom, China, Japan, and Singapore. For instance, a construction project is considered
successful when it is completed within the given time and budget, and is to the client’s satisfaction
[17]. Additionally, the project success is defined as the ability of the project to meet the objectives of
time, cost, and quality, as well as satisfying the project stakeholders [22]. In developed Western
countries, project success is defined as an intangible perceptive feeling, which varies with different
management expectations, among persons, and with the phases of the project [25]. Meanwhile, in
Asia, the measures of project success should also include the satisfaction of project team members
[17]. Most studies use success factors as a tool to determine the performance of a project [21,26].
Project success factors refer to a set of circumstances, facts, or influence, which contribute to the
project outcomes. The project manager’s managerial skills, team members’ commitment and their
technical background, project attributes, and environmental factors are all critical project success
factors [24]. In summary, various studies have shown that a successful project meets all four crucial
objectives including cost, time, people or satisfaction, and quality of construction. Hence, these
objectives are also the success criteria that must be identified to rectify failure and to improve the
construction project’s productivity deficiency during liability periods as a result of defects. The
previous studies concluded that key success factors identified during the construction stage would
strengthen the project management skills of the project leader. To further improve D-B adoption,
understanding the success factors that influence the client decision in accepting the D-B method is
crucial. To provide this knowledge, the success factors that suit the project characteristics of
Malaysia’s construction industry such as fragmentation, complexity, dynamism, and lack of
standardization should be identified for the construction project success [27]. Thus, this study will
address this gap by identifying the key success factors for implementing D-B public sector projects in
Malaysia.

3. Methodology

The data collection is based on the qualitative approach of individual interviews. Also, data analysis
involves content analysis. Figure 1 outlines this study’s methodology. The following subsections
discuss the methods used to collect and analyze the data.

3.1. Data Collection

The interview sessions were conducted with relevant industry practitioners such as clients and
consultants, and contractors. The main reason for conducting the interview is to understand the actual
practice of D-B in the Malaysia construction industry. The data collection involves 20 interviewees
that hold at least senior management positions with direct hands-on experiences on D-B public sector
projects in Malaysia. The interviewees’ average working experience in the construction industry is
around 12 years. Thus, their opinions and findings are considered representative, reliable, and valid for
this study. Open-ended questions were provided to the participants because it allows the solicitation of
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actual information by encouraging the interviewees to express their issues or areas of concern freely.
The main question during the interview was, “What are the success factors for implementing the D-B
method in Malaysian public-sector construction projects?”. Follow-up questions relating to the subject
matter were also provided during the discussion. After each interview session, the responses were
summarized and returned to the interviewee for verification and approval. The interview process was
conducted in the first quarter of 2019.

Paper goal / objective
Identify factors for successful delivery of design-build public sector projects in Malaysia

Research approach
Qualitative research method

Process
Interview sessions with Content analysis Verification of the
industry practitioners findings
Main interview question: Find similarities and Categorize the identified Verify ou;?::aZLarSUbIIShed

What are th
at are the success N

. ) differences between similarities and differences
factors for implementing

interview data
the D-B method in
Malaysian public-sector
construction projects?
:

Example of output

4.....0

v v

"However, in case issues
arise during construction
which require involvement
of client such as change of
design or unit layout plan
or even omission of works
like quantity of carpark
bays, height of the
building, fire-fighting
system, running distance to
comply Bomba's
requirements will require
the client to make effective
decision. This may avoid
severe matters arise that
might affect the overall
project development in
term of time, cost and final

1.Client’s project
management skills
2.Client’s involvement in
the project

3.Client’s decision-making
power

4,

28. Reducing a project’s
level of complexity

1.Client's capabilities
2.Competency of
construction leader
3.Competency of
consultant team
4.0rganization behaviors
5.Effective project
management system

People / human factor
References: Davies (2002),
Belout and Gauvreau
(2004) Saarinen and Hobel
(2010), and Chan (2013)
Buvik and Rolfsen (2015),
Kalkman

Operational factor
References: Slevin and
Pinto (1991), Goodwin
(2003), Tener (2003), Yates
(2005), Smith and Wilkins
(2006), Deakin (2009) and
Leung (2011) and De
Waard (2016) Rezvani et al.
(2016)

Figure 1: Overview of this study’s methodology

3.2. Data Analysis

The data analysis involves content analysis. Six stages of content analysis were applied in this study:
(1) formulate the research questions; (2) decide the interview dialogue to be examined; (3) decide the
size or type of response to be counted in the analysis; (4) develop a sampling plan; (5) determine the
categories from the responses to be divided; and (6) verify the process data based on a reliability
check. By elaborating on this process, the data obtained from the in-depth interviews were archived in
a Microsoft Excel workbook for subsequent analysis. The interview dialogues were duly analyzed
based on the concepts of content analysis in a matrix table format whereby each question was posed
against the answers of each interviewee. The interview dialogue could be classified and reduced into
more relevant and manageable data as subject themes [28,29]. This method can be applied in a
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situation in which information and understanding of issues relevant to the general aims and specific
research objectives have been obtained [30]. Hence, for this study, the answers were classified into
different groups according to the nature of the content and by capturing the similarities and differences
as the main theme. Specifically, this study categorized the identified parties into three main groups,
“client,” “contractor,” and “consultant” during the data analysis because these stakeholders play a
significant role in delivering a successful project, especially in decision-making and in terms of
technical expertise [31].

4. Results and Discussion

Figure 2 illustrates the success factors for implementing D-B public-sector construction projects in
Malaysia. In summary, a total of 30 independent variables (i.e., success factors) were identified. Based
on the data analysis, the success factors can be categorized into five categories (i.e., underlying
factors): ‘client capabilities,” ‘competency of the construction leader,” ‘competency of the consultant
team,” “organizational behaviour,” and ‘effective project management system.” Finally, the five
underlying factors can be associated with either “people” or “operational.” Specifically, “people”
relates to client capabilities, competency of the construction leader, and competency of the consultant
team. Meanwhile, “operational” relates to organizational behavior and effective project management
system.

¢ CLIENT'S CAPABILITIES
*« COMPETENCY OF CONSTRUCTION'S LEADER
* COMPETENCY OF CONSULTANT TEAM

PEOPLE FACTOR

D-B SUCCESS FACTORS

OPERATIONAL FACTOR * ORGANIZATION BEHAVIOURS

¢ EFFECTIVE PROJECT MANAGEMENT SYSTEM

Figure 2: The underlying factors for successful D-B public sectors projects

4.1. Data Analysis

The client can be defined as the person or firm responsible for commissioning and paying for the
design and construction of a facility [32]. Clients are also parties that initiate the projects, make
decisions, create project objectives, and encourage others to achieve project goals. Therefore, clients
play a vital role in determining the successful outcome of a project [40]. The success factors under
“client capabilities” are: (1) client’s project management skills; (2) client’s involvement in the project
(3) client’s decision-making power; (4) client’s experience and technical skills; (5) client’s ability to
brief the project team; (6) client’s ability to provide clear objectives; (7) client’s ability to transfer risk
to single point; (8) client’s ability to understand economic factors such as market demand; and (9)
client’s knowledge on government policies. The client capabilities are defined as the skills, abilities,
and processes needed to develop close relationships with project stakeholders in construction projects
[33]. It consists of effective project management skills, the level of involvement in the project, the
decision-making power, experience, technical skills, emphasis on the fundamental project criteria such
as time, cost and quality, the determination to transfer risk to other party, and the ability to understand
the government policy relating to the construction industry. The conception of construction briefs is an
essential issue in the construction industry, as the unproductive preparation of briefs significantly
increases the total cost of a building. A lack of knowledge of the briefing process has rendered some
clients incapable of describing their requirements, resulting in uncertain project objectives [7,34]. Poor
decisions during briefings include inadequate involvement of project participants and insufficient time
for briefing, which causes delays in the project [35]. Delays are generally regarded as the most
common, complex, risky, and most frequently encountered problem in a construction project [35].
Hence, to overcome delay issues, most studies suggested that clients should be able to deliver a good
project brief and must be prepared to take an active role in the construction process to prevent gaps
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between the requirements that they set and that of other project team members [22]. Other necessary
skills required by the client are project management skills to lead, plan, and organize, as well as
coordinating skills [7,34,36]. However, any poor decisions made by the project client will cause a
delay in the construction works and lead to bad relations between project parties as well as increased
costs of the construction project. In other words, client involvement in project decision-making is vital
for the smooth running of project activities and is crucial to prevent unnecessary changes to the
project. These suggest client capabilities play a crucial role in ensuring the success of implementing
D-B in public sector construction projects.

4.2 Competency of the Construction Leader

The construction leader refers to the person who leads the design and construction of the D-B project.
From the results of this study, the success factors related to the competency of construction leader are:
(1) leader’s project management skills; (2) leader’s experience; (3) construction leader’s capabilities;
(4) construction leader’s commitment to the project; (5) construction leader’s support system from the
upper management. Apart from working within the constraints of the project itself, project team
leaders should have certain ‘human’ skills in dealing with stress, in establishing good relationships
among team members, and in developing a harmonious working atmosphere [25,37,38,39]. For
example, project team leaders are increasingly required to have team-building skills that can increase
the project team’s effectiveness [40]. Moreover, project leaders should be adaptable to the rapid
change in the industry from developments in technology, construction, and property markets,
regulations, and socio-economic factors. Finally, project managers’ success at managing the project is
suggested to be dependent on their competence, particularly their leadership style comprising emotional
intelligence, management focus, and intellect [15,41,42]. These prior findings illustrate that the
competencies of a project leader play a vital role in ensuring successful construction projects.

4.3 Competency of the Consultant Team

One of the main stakeholders in a construction project is the consultant, also known as the design team.
Although the consultant team can leave most of the responsibilities to the client and contractor to
operate the entire project, the consultant team is still required to have sufficient design personnel
committed to the project. This study’s analysis suggests that the success factors under “competency of
consultant team” for D-B projects have consultant teams with the appropriate level of experience,
capabilities in design works, project management skills, and commitment towards the project. In a
nutshell, the success factors for the ‘competency of the consultant team’ are similar to the success
factors for D- B in Sri Lanka, Africa, China, and Singapore. These similarities suggest that the
consultant team plays a crucial role in the success of implementing D-B in construction projects. At the
pre-construction stage, the consultant team is required to have sufficient resources to define the project
fully and to prepare accurate specifications for the tendering job [43]. During the construction stage, in
addition to minimizing design discrepancies, consultant design teams are required to supporting other
project teams if any technical errors [44]. In other words, in addition to project leaders with adequate
project management skills, consultant teams with in-depth understandings of technical construction
activities are necessary.

4.4 Organizational Behaviour

Organizational behavior provides an understanding of why people behave as they do in organizations.
From the results of this study, the success factors under organizational behaviour are: (1) project team
members working together as a group (2) a harmonious working environment; (3) project team
members working with confidence; and (4) organizational structure that allows transferring of the
decision-making authority to the top management. The core of all successful organizations is the
effectiveness with which people work together. Organizations should be able to manage individuals
with differing characteristics and personalities to meeting organizational objectives. Construction
projects are usually complex and highly differentiated, with a wide range of specialists with diverse
professional skills working in a highly integrated way to deliver projects successfully. Therefore,
understanding how the people involved in construction behave and work together is necessary for
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projects to achieve successful outcomes [31,32]. In other words, having the right organizational
behavior is essential in improving the success rate of delivering projects, including D-B projects.

4.5 Effective Project Management System

The D-B approach encourages the adoption of innovative building techniques, which enable the faster
delivery of projects [17]. There is a wide range of variables in a project management system of the
project’s packages offered by the client. The procurement methods have turned out to be an important
subject in the construction industry because construction involves a series of processes that are
interrelated and sequential, especially the procurement of construction projects [45,46]. In other
words, the success or failure of projects depends on the effectiveness and efficiency by which the
project management system executes these processes. The six success factors under effective project
management system include having processes for: (1) a systematic up-front planning; (2) effective
communication; (3) effective control management system; (4) effective team organization; (5)
attractive work packages; and (6) reducing a project’s level of complexity. These factors are similar to
the findings on the critical success factors for implementing D-B in China and Singapore [44]. These
similarities suggest that organizational behavior is a critical underlying factor to implement D-B
successfully.

5. Conclusion

This study illustrates the success factors for D-B public sector projects in Malaysia by analyzing
individual interviews with industry practitioners that have hands-on experience in managing D-B
projects. In conclusion, the success factors for D-B public projects in Malaysia involve three main
project parties, which are the client, the contractor, and the consultant. Clients must have a clear
understanding of the project scope, develop a clear brief, assess the contractor’s proposal thoroughly,
and develop a clear understanding between project costs, as well as limit any changes during
construction. Meanwhile, the contractor must be capable and experienced in managing D-B projects.
For consultants, they must have the experience and the capability for design works. Finally, the
satisfaction of the people from the project’s stakeholder is vital to enhance the work productivity and
growth sustainably by the mode of systematic D-B approach. In a more practical sense, the findings
from this study highlighted the importance of the success factors required for fulfilling the user
requirements, functionality, and workability of the end-products, the reputation of the project, and
meeting the allocated time frame and construction costs. This paper contributes a better understanding
of the success factors of the D-B project delivery method in Malaysia.
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