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Developing attributes for
evaluating construction project-

based performance
Debby Willar

Civil Engineering Department, Manado State Polytechnic, Manado, Indonesia

Abstract
Purpose – The Indonesian construction industry has to considerably rise due to the issues of quality
product, organisational performance and global competitiveness faced today, along with settling
several national challenges that continue to plague the construction industry. Delivering high-quality
construction products and services is non-negotiable when competing for contracts with international
constructors. Developing such an assessment system to evaluate the performance of Indonesian construction
companies is an urgent need in order to encourage and motivate the construction companies to continually
improve their performance in the execution of construction works. The purpose of this paper is to empirically
test the key attributes related to the evaluation of quality and performance in the construction project-based
case of Indonesia.
Design/methodology/approach – A survey was conducted in the five provinces in Indonesia involving
216 construction practitioners from medium and large qualifications of construction companies.
Findings – On the basis of the data analysis results, the study develops the 39 key attributes that can be a
basis for the development of Indonesian building construction project performance assessment system.
The attributes cover construction companies’ performance during project implementation, in delivering final
project results and in implementing quality procedures for building construction works.
Originality/value – The outcome of this study is considered significant to provide a tool for the government
to assess the quality performance of contractors in delivering projects against specified standards, and a
guideline for the contractors to improve their competitiveness by implementing continuous quality
improvement. The confirmed attributes developed from this study is an initial step towards developing an
Indonesian construction comprehensive quality performance assessment system.
Keywords Construction project, Quality assessment, Performance attributes
Paper type Research paper

1. Introduction
Construction project activity in Indonesia has increased significantly in recent years,
reflecting the combination of government financing for infrastructure facilities and private
sector investment in housing and property development. Indonesia, is categorised as one of
the emerging markets in the Asia Pacific Region, and is one of the seven countries (the
others being China, India, USA, Canada, Russia and Australia), that it is predicted to
account for 65 per cent of growth in global construction by 2020 (Betts et al., 2011).

Given the emerging prospects of the Indonesian construction industry to become the
“engine” of national economic development, Indonesian construction companies are still
unfortunately plagued by low competitiveness (Pamulu, 2010) and global contract
performance (Willar et al., 2015). The lack of competitiveness of domestic contractors when
competing for contracts with foreign companies, both at national and international levels, is
mainly attributed to the lack of success of their development strategy and policy (Budiwibowo
et al., 2009) as well as their inconsistency in implementing quality systems (Willar, 2012).
These challenges and constraints have resulted in the inability of many Indonesian
contractors to capitalise on development and contractual opportunities due to their
incapability of attaining higher levels of performance (Pamulu, 2010). At the same time, there
has in recent years been a significant increase in the number of foreign companies competing
for contractual opportunities in Indonesia, while a very small number of large-scale
Indonesian contractors are operating in an international market (Widjajanto et al., 2011).
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In order to embrace the issue of “quality and performance” of the Indonesian
construction industry, the Indonesian government has enacted regulations and policies for
construction companies undertaking projects, particularly those that are government
related. The regulations and policies set by the government are mainly in terms of the
development and implementation of a quality management system (QMS), based on QMS
ISO 9001. However, after implementing those regulations and policies, for over a decade,
there is still a lack of deep-rooted operational practices and procedures needed for ensuring
the ultimate delivery of a well-operated QMS capable of giving customer satisfaction in line
with the espoused values of ISO 9001.

Information obtained from the preliminary study, on March 2, 2015, i.e. the interviews
with the officers from the National Construction Services Development Board (NCSDB),
Directorate General of Construction Development (DGCD) of the Ministry of Public Works
and Housing and with practitioners from the Indonesian Contractors Association and
National Contractors Association of Indonesia, regarding the leading role of the government
and the current regulation concerning Indonesian construction quality system, suggested
that there is a lack of monitoring and evaluation of the implementation of the quality and
quality system related regulations and policies within the Indonesian construction service
providers. For example, there is a government mandate for the contractors to develop a
quality plan of contract implementation (RMK) as an assurance that the Ministry of Public
Works and Housing’s projects will be undertaken in accordance with the content of the
contract. However, the RMK has been prepared solely based on a desire to be included in
the government tendering lists projects, without having been fully referenced by both the
government officer and the contractors. Following this case, regarding the measurement of
contractors’ performance, there is a need of a system to measure the performance of
contractors in the project level and in the organisational level, which, in turn, will be used to
evaluate the performance of the construction industry.

The availability of quality assessment and performance systems of construction
companies in some countries has been proven effective in significantly improving the
quality of the construction work, which in turn allows the contractors to have high business
competitiveness in the world construction market. For examples, the Performance
Assessment Scoring System (PASS) manual possessed by the Hong Kong Housing
Authority has proven to be a highly useful tool for selecting better performing contractors
to tender for upcoming projects and to evaluate their performance among other similar
service providers (Coffey, 2010). Singapore’s Building and Construction Authority (BCA)
since 1989 has been using its Construction Quality Assessment System (CONQUAS) to
assess the performance of construction companies in producing high quality of project
results, by encouraging them to “do things right the first time” while also providing high-
work motivation by way of rewards granted in terms of tender opportunities and awards
(Building and Construction Authority (BCA), 2005). Meanwhile, Indonesia has not had a
similar scoring system; therefore, it is considered necessary to develop the system as a
follow-up of the rules and policies that have been established to accommodate the issue of
quality, performance and competitiveness of the construction industry. This paper
discusses the development of attributes for evaluating Indonesian contractors’ quality
performance, particularly in construction building projects. The output of the study will be
used for further research to develop a construction comprehensive quality performance
assessment system in Indonesia.

2. Construction quality performance
The results of a survey of quality in construction by the Federation Internationale des
Ingenieurs-Conseils has clearly indicated that the failure in construction quality is a problem
worldwide (Rumane, 2011). In the light of such reports and also due to the local shortfalls
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described before, the government of Indonesia in order for its construction industry to
become more competitive has enacted specific regulations relating to the development and
implementation of QMSs, acknowledging that quality in construction is a major concern in
the global construction industry (Rumane, 2011). The implementation of QMSs has become
more widespread in the Indonesian construction industry since the quality of civil
engineering project work became an issue of concern to the government, contractors,
consultants, project customers and end users. QMSs are becoming increasingly important to
customers, who have developed a growing aspiration to engage qualified and professional
construction companies, capable of meeting their specification requirements and capable of
giving better customer satisfaction. Quality management in the construction industry is
different from that of manufacturing or other service industries, as in the construction
industry it encompasses not only the quality of products, but also the total management
approach to meet a defined purpose provided by clients (Rumane, 2011).

The quality performance of national construction companies will be evidenced by the
availability of measuring instruments in accordance with the essential needs of its
construction industry and with the continuous quality improvement development of the
world construction industry. The quality goal in construction cannot be met in the absence
of standards to measure it (Tam et al., 2000). However, there is no single performance
measurement system that fits the construction industry. It is therefore an important task for
every construction company in individual country to develop a comprehensive performance
measurement that can help the construction industry to measure its existing performance,
and then decide which performance criteria need to be more improved for the future
continuity of the construction company’s business life. According to a discussion with the
officers from the Ministry of Public Works and Housing, it was confirmed that Indonesian
construction companies’ performance is proposed to be evaluated and measured based on the
project task level and the company level, which eventually will indicate the performance of the
construction industry. So far, the quality performance of the Indonesian construction
companies is evaluated based on the possession of QMS ISO 9001. However, since the
construction industry is project oriented, it is necessary to develop an integrated method to
concurrently measure both project performance and company performance (Yu et al., 2007).
Looking more deeply into the specific construction quality performance indicators, the
following paragraphs describe the reviews on earlier research findings on the issue, which
become the basis for the development of the data collection instrument of this research study.

2.1 Project task performance
The uniqueness of every construction project might result in an evaluation of construction
performance starting from the project task level. Reviews on literatures have addressed
what needs to be met to achieve a successful construction project task performance. Meeting
stakeholders’ satisfaction through successful completion of overall project performance
(time, quality and cost) is a key attribute in developing project performance criteria for
construction projects (Zhang and Fan, 2013). The authors have also defined stakeholders’
satisfaction as that of all parties who are involved in a project, such as owner’s satisfaction,
project team’s satisfaction, end-user’s satisfaction and suppliers’ satisfaction. The quality of
the construction process and the level of customer satisfaction derived from it need to be
operationalised to form a quality performance assessment system (Yasamis et al., 2002), to
provide a definite basis for performance measurement, as required by ISO 9001 certified
companies. As also noted by Ali and Rahmat (2010), client satisfaction was found to
be one of the most important criteria for measuring the Malaysian construction
company performance.

In an attempt to define the key performance indicators (KPI) for measuring construction
project success, according to Chan and Chan (2004), in addition to the basic KPI on project
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success (cost, time and quality), other measures are attracting increasing attention.
Strong project commitment and rich project communication are also defined by Andersen
et al. (2006) as the main contributors of project success; these factors were recommended by
Nguyen et al. (2004) as a measuring guideline to successfully handle construction projects in
Vietnam and other countries especially in the Asian construction industry. Other measures,
such as health, safety, environmental friendliness (Lam et al., 2010), user participation and
teamwork (Frödell et al., 2008), sustainable building construction (Zabihi et al., 2012), and
human-related factors of competence and cooperation (Yong and Mustaffa, 2012) are what
the authors define as the most important factors to be considered in achieving building
project success. No less importantly, construction project key players’ performance (project
managers, project team members, employees, supplier’s personnel) play an important role in
improving project performance (Artto and Arenius, 2000; Powl and Skitmore, 2005;
Love et al., 2011; Zhang and Fan, 2013).

On the other hand, some researchers have identified several factors that contribute to
unsuccessful projects. Conflict was recognised as a major cause of low performance of
Malaysian construction projects (Al-Sibaie et al., 2014). Human-related factors,
therefore, according to Zhang and Huo (2015) become important factors in solving
interpersonal conflicts in construction projects. Gustavsson and Gohary (2012) show other
human-related factors, namely communication, cooperation and integration as major
challenges in traditional construction project practice. These critical factors that might
cause construction project failure are calculable in defining the research instrument of this
research study.

2.2 Construction companies’ performance
Although there are many potential criteria, which might be measured to assess construction
companies’ performance and achievements, the notion that construction companies’
performance measured in terms of business or financial performance is still critical,
particularly for the Indonesian construction industry, which is focussed on ISO 9001
certified contractors (Asa et al., 2009). Research on the links between quality-based ISO
9001 certified companies and financial performance in various industries has found
contradictory results. ISO 9001 certified companies, in addition to improving their
operational efficiency, also have improvements in their financial performance (Cow-Chua
et al., 2003; Haupt and Whiteman, 2004; Sharma, 2005). Marín and Ruiz-Olalla (2011) also
researched this issue and found that there was a positive relationship between ISO 9001
quality certification and business results. However, not all companies that become ISO
9001 certified show financial performance benefits (Naveh and Marcus, 2005; Morris, 2006;
Benner and Veloso, 2008). In the construction research area itself, studies on the effects of
ISO 9001 implementation on the certified companies’ business performance are still limited.

Bassioni et al. (2004) addressed the shift of performance measurement in construction
companies, from financial considerations to a mixture of both financial and non-financial
considerations. Using Korean construction companies as an example, Yu et al. (2007)
developed an implementation model to measure and compare the performance of
construction companies with other construction companies. They proposed a model based
on the: financial aspects (profitability, growth, stability); customer aspects (external
customer satisfaction, internal customer satisfaction, market share); internal business
processes (research and development, technological capability, business efficiency); and
learning and growth aspects (human resources development, organisation competency).
Some popular frameworks, such as the balanced scorecard model, the European Foundation
for Quality Management excellent model and the Construction Best Practice Program-Key
Performance Indicators (CBPP-KPI) model, have been adopted and widely used within the
construction industry (Yang et al., 2010).
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The performance of construction companies eventually lead to the performance of
the construction industry. Current research on Indonesian construction industry
performance has revealed the eight KPIs of Indonesian largest-scale (G-7) contractors’
performance during their QMS ISO 9001 implementation (Willar et al., 2015). The authors
found that after almost a decade of QMS implementation in Indonesia, the G-7 contractors’
achievements in several key performance areas have not yet been reflected in terms of a
very high-performance level. However, despite this, ISO 9001 certified companies have
gained some level of esteem in both local and national construction markets and are also
making some attempts to provide better quality services and products. Examples from
construction industries elsewhere in the world indicate that construction companies have
been driven to attain ISO 9001 certification for the purpose of gaining a foothold in non-local
markets, and that there is an understanding that this will become obligatory for entry to
global markets in the near future (Turk, 2006; Elghamrawy and Shibayama, 2008).

Despite the views noted above, the study by Willar et al. (2015) have also indicated a
contrary view, with most Indonesian companies seeking ISO 9001 certification not actually
possessing aspirations relating to entry into the global construction market. This being said,
Indonesian contractors do see obvious potential benefits from adopting and implementing
their QMSs, and they also appear ready and enthusiastic to accept and implement QMSs
effectively, and this is well underpinned by significant government support. There also
exists a strong belief that participating in the global construction market is beneficial to
certified contractors. While the previous study has reported the effectiveness of the QMSs
being operated in Indonesian construction companies, including the companies’ level of
performance while implementing their QMSs, this study is a follow-up of the previous
studies, which focusses on the development of attributes for evaluating Indonesian
contractors’ quality performance, particularly in construction building projects. The output
of the study is being used for further research projects to develop an Indonesian
construction comprehensive quality performance assessment system.

The reviews on previous research findings on construction project-based performance
and the performance at the company level provide sources of attributes, which most of the
project-based performance attributes, particularly in the construction building project, are
adopted as measurement indicators to be proposed in the development of an Indonesian
construction quality performance assessment system. A summary of these attributes is
shown in Tables I-II, respectively.

No. Authors Performance attributes

1 Zhang and Huo (2015) Human-related factors
2 Al-Sibaie et al. (2014) Free of conflict
3 Zhang and Fan (2013) Time, quality, cost, owner satisfaction, project team

satisfaction, suppliers satisfaction, end-user satisfaction
4 Yong and Mustaffa (2012) Human-related factors of competence, cooperation
5 Gustavsson and Gohary (2012) Communication, cooperation, integration
6 Zabihi et al. (2012) Sustainable building construction
7 Zhang and Fan (2013), Love et al. (2011), Powl

and Skitmore (2005), Artto and Arenius (2000)
Project managers, project team members, employees,
supplier’s personnel

8 Ali and Rahmat (2010) Customer satisfaction
9 Lam et al. (2010) Health, safety, environmental friendliness
10 Frodell et al. (2008) User participation, teamwork
11 Andersen et al. (2006), Nguyen et al. (2004) Strong commitment, rich communication
12 Chan and Chan (2004) Cost, time, quality
13 Yasamis et al. (2002) Construction process, customer satisfaction

Table I.
Various attributes of

project task
performance
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2.3 Construction performance assessment systems
The quality goals can be achieved only if there are standards to measure them (Tam et al.,
2000). In the case of the Indonesian CONQUAS, QMS ISO 9001 is utilised as the international
standard to measure the construction quality performance. This quality standard has
become a benchmark for the implementation of good management and process control in a
variety of industries and sectors (McCornac, 2006; Tricker, 2008; Fotopoulos et al., 2010;
Wahid et al., 2011), which has been particularly widely adopted by the construction industry
(Chini and Valdez, 2003; Turk, 2006; Lordsleem et al., 2010; Watson and Howarth, 2011).
The ISO 9001 standard is actually a generic one, which can be used successfully in
construction companies and on their projects, even though every project is unique and
involves different subcontractors and suppliers. In addition to QMS ISO 9001, several
countries of the Association of Southeast Asian Nations have developed their own
construction performance assessment systems.

Singapore’s BCA in 1989 developed the CONQUAS to assess construction service
providers for their performance in producing high-quality project results (BCA, 2005).
By developing CONQUAS (and its new version CONQUAS 21), the Singapore construction
industry has its own quality assessment system, which can enhance the workmanship of
construction practitioners and encourage them to “do things right the first time”, and also
provides high-work motivation by way of rewards granted in terms of tender opportunities
and awards (BCA, 2005). With reference to CONQUAS 21, Construction Industry
Development Board Malaysia (2006) developed its quality assessment system for building
construction work, which is called the Malaysian Construction Industry Standards (CIS 7).
Hence, most of the components of quality procedures for building projects tested in this
study referred to CONQUAS 21 and CIS 7.

Hong Kong Housing Authority in 2002 issued the PASS manual, which covers
measurement and assessment of contractors’ work performance. This manual was
developed based on CONQUAS, which intends to measure contractors’ project output
against defined standards as well as to evaluate their performance amongst other similar
service providers (Coffey, 2010). From time to time, the PASS manual has been improved
and revised in order to provide an enhanced measurement and assessment system relating
to management capability and capacity, tendering and contracts matters, contractor
responsibilities during maintenance phase, and scoring methodology (Coffey, 2002).

To sum up, the construction performance assessment systems have proved effective in
significantly improving the quality of constructed works in the three countries, and in the
case of two, their respective construction industries are performing very well in terms of
quality as evidenced by the steady improvement of CONQUAS in Singapore (BCA, 2005)

No. Authors Performance attributes

1 Willar et al. (2015) Quality service and product, financial performance,
sustainable construction, product innovation and
development, employee satisfaction, global contract

2 Marín and Ruiz-Olalla (2011) Business performance
3 Asa et al. (2009) Financial performance
4 Elghamrawy and Shibayama (2008),

Turk (2006)
Global contract

5 Yu et al. (2007) Financial aspects, customer aspects, internal business
processes, learning and growth aspects

6 Sharma (2005), Haupt and Whiteman
(2004), Cow-Chua et al. (2003)

Financial performance

7 Bassioni et al. (2004) A mixture of financial performance and non-financial
performance

Table II.
Various attributes
of construction
companies’
performance
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and PASS scores in Hong Kong (Coffey, 2002). This has allowed contractors from all three
countries to gain great business competitiveness in the world construction markets. It is
therefore obvious that the Indonesian government and its partner’s regulations and policies on
quality need to be accompanied by an assessment system as a tool to measure and assess the
performance of the construction companies in undertaking qualified project works and
services at the project task level, company level and their performance among other similar
services providers to obtain the level of performance of the Indonesian construction industry.

3. Research method
This research study adopted a quantitative method (i.e. questionnaire survey), which aimed to
identify the key attributes in undertaking qualified building construction works in the
Indonesian construction industry. Considering the information needs, including the type of
data required from the designated population and its sample representation for achieving the
objectives of the study, according to Sekaran and Bougie (2009, p. 197) “a questionnaire is an
efficient data collection mechanism when the researcher knows exactly what is required and
how to measure the variables of interest”. In addition, a questionnaire survey is suitable when
a large amount of data needs to be collected from people in relation to their views and
experience relating to a particular phenomenon, and the time available to collect the data is
limited (Naoum, 2007; Fink, 2009); these were also the main considerations in this study.

Reviews on the relevant literature and interviews with the officers from the NCSDB and
DGCD of the Ministry of Public Works and Housing on the highlighted issues contributed to
the development of the questionnaire. The choice of the four experts (two from NCSDB and
two from DGCD) was made with regard to their roles as policymakers and in being
functional in developing and enhancing the role of the national construction services in
becoming qualified and professional organisations capable of undertaking construction
projects both nationally and internationally. The informants’ consistent inputs on the issues
and the research topic have resulted in the development of the chosen attributes, which are
considered suitable for the assessment of Indonesian construction project-based
performance. Thirty-nine attributes or variables were designed to evaluate the
performance of the construction companies during project implementation – 13 variables,
in delivering final project results – eight variables, and in implementing quality procedures
for building construction works – 18 variables.

Statistical Package for the Social Sciences (SPSS) version 21 was then utilised to analyse
the quantitative data. This software helps process, analyse and interpret the data collected,
to provide the information needed. Descriptive statistics of mean item score was used for
displaying the existing status of the implementation of the attributes of the construction
project-based performance, and continued with the analysis of variance (ANOVA) test to
determine the difference in the implementation of the attributes across the three contractor
qualifications. The results of the data analysis were thereafter used to determine the key
attributes, which form the basis of the establishment of the Indonesian quality performance
assessment system for building construction work.

A total of 500 sets of questionnaires were distributed to contractors in the five provinces in
Indonesia, consisting of North Sumatra (Sumut) and Centre Capital of Jakarta (DKI Jakarta)
provinces, which represented the West of the Indonesian region, South Sulawesi (Sulsel) and
North Sulawesi (Sulut) provinces which represented the Centre of the Indonesian region,
and Papua province which represented the East of the Indonesian region. A total of 216
completed questionnaires were received, consisting of 30 respondents from Sumut, 45 from DKI
Jakarta, 42 from Sulsel, 67 from Sulut and 32 from Papua. The selection of these target
respondents was based on purposive sampling, which in this study, the targeted respondents
representing the three main regions of the Indonesian territory, and were considered appropriate
to provide the intended data. Over other sampling methods, the purposive sampling has
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advantages in providing research data from the specific types of people who can provide the
desired information, or conforming to some criteria set by the researcher (Sekaran and Bougie,
2009). Due to cost, time and operational constraints in collecting research data, the respondents
of this study were emphasised on the construction services providers, to provide the initial
identification of the construction project-based performance attributes. Therefore, the
perceptions of other stakeholders (e.g. project owners and end-user customers) have not yet
been accommodated in this study. Table III summarises the background of the respondents
based on where they work and what their position categories are.

Table III shows that 121 respondents work at the largest qualification contractors, 33 of
them in B2 and 88 of them in B1, while 95 respondents work at the highest-medium
qualification (M2) contractors; in these qualifications the implementation of the QMS based
on ISO 9001 is required. Indonesian contractors’ qualification consists of large qualification
(B2 and B1), medium qualification (M2 and M1) and small qualification (K1, K2, K3). B1 is
eligible for project values of up to 19 million USD, while B2 is eligible to tender for an
unlimited project value. The table also shows that the respondents’ positions were making
them well qualified to respond to the questionnaires.

The designed questionnaire was on a five-point Likert scale, which depends on the
objectives of the data collection. In order to identify the attributes pertaining to the
performance of the construction companies during project implementation, the scale ranges
from 5¼ very often implemented to 1¼ having never been implemented; the attributes
pertaining to the performance of the construction companies in delivering final project
results, the scale ranges from 5¼ very often accomplished to 1¼ having never been
accomplished; and the attributes pertaining to the performance of the construction
companies in implementing quality procedures for building construction works, the scale
consists of 5¼ having the procedures and fully implementing them, 4¼ having the
procedures but not fully implementing them, 3¼ having the procedures but having never
implemented, 2¼ undertaking the works without the procedures, 1¼ having no procedures
and having never undertaken the works (o1.50). Reliability test was conducted on the
research instrument using Cronbach’s α. The α-value for the 13 variables is 0.872,
8 variables is 0.912 and 18 variables is 0.966; all were greater than 0.600 signifying that the
instrument used for the study is reliable. An α value of more than 0.80 is considered to be
good, between 0.70 and 0.80 is acceptable while less than 0.70 is considered poor (Sekaran
and Bougie, 2009). Compared to the other type of reliability test (e.g. Cohen’s κ), Cronbach’s α
is more appropriate to measure the internal consistency of the questionnaire construction
(Allen and Bennett, 2010), to which the questionnaire is reliable to measure the respondents’
perception on the attributes for evaluating construction project-based performance.

4. Results and discussion
The results of the descriptive analysis show that the performance attributes of the
construction companies during project implementation are in the level of “very often

Workplaces qualifications Positions
B2 B1 M2 Director Technic Director Project Manager

Provinces n¼ 33 n¼ 88 n¼ 95 N n¼ 91 n¼ 18 n¼ 107

Sumut 4 9 17 30 13 1 16
DKI Jakarta 8 5 32 45 20 3 22
Sulsel 20 17 5 42 1 1 40
Sulut 1 47 19 67 54 4 9
Papua 0 10 22 32 3 9 20
N 216 216

Table III.
Summary of
background
information of
individual
respondents
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implemented” and “often implemented” (Table IV). These are reflected in the mean scores,
which ranged from 3.51 to 5.00. In particular, B2-qualification very often implements the
attributes of the constructing project according to the specifications in the contract (code 3,
mean 4.52), implementing occupational health and safety and environmental procedures
(code 10, mean 4.55), and conducting a maintenance to examine how the function of the
building after the project is handed over (code 13, mean 4.52). Like B2, M2-qualification is
also indicated as understanding that the project must meet specifications and be maintained
during the maintenance period. Meanwhile, besides having two attributes similar to that of B2
and M2, B1-qualification, also very often implements the attributes of constructing sustainable
construction projects (code 4, mean 4.53), implementing risk management projects (code 11,
mean 4.55), and having a mutually beneficial relationship with suppliers (code 12, mean 4.64). As
Table IV indicates, the respondents, in general, understand performing what the construction
companies should do during the stage of constructing and controlling project works.

The results regarding the performance attributes of construction products show that the
three contractor qualifications accomplished well the attributes. B1 contractor is indicated to
have very often accomplished most of the attributes, while B2 is in the level of often
accomplished all the attributes (Table V). As in the attributes of project implementation, on
average, the respondents are able to understand the key performance attributes they need to
accomplish to meet the satisfaction of project stakeholders.

Table VI shows the results of the descriptive statistics of mean item scores regarding the
level of implementation of the standard operating procedures provided in building
construction works. It is indicated that all contractors have the quality procedures of QMS
(ISO 9001:2015) together with their Occupational Health and Safety Management Systems
(OHSAS 18001:2007) and Environmental Management System (ISO 14001:2015) procedures.
However, there are several quality procedures that are still improperly implemented, such as
the procedure of structural works and the procedure for mechanical and electrical works.
It seems that M2 contractors do not properly implement most of the building construction
work procedures.

Further analysis of ANOVA test was conducted to examine whether the implementation
of the attributes (codes 1-39) differ among the three qualifications of respondents.

Codes Performance attributes during project implementation
B2

Mean
B1

Mean
M2
Mean

1 Applying up-to-date and efficient construction methods 4.18 4.25 4.17
2 Having sufficient professional construction management expertise 4.24 4.39 4.40
3 Constructing project according to the specifications in the contract 4.52 4.68 4.68
4 Constructing sustainable construction projects in terms of environmental,

social, economic, technical aspects 4.21 4.53 4.40
5 Constructing innovative construction projects 3.82 4.56 4.36
6 Improved management capabilities during construction works 4.21 3.98 4.45
7 Improved internal and external communication during construction works 4.30 4.03 4.42
8 Customer satisfaction achieved during construction works 4.33 4.45 4.45
9 Win-win solution basis for project claim 3.85 4.50 4.14
10 Implementing occupational health and safety and environmental procedures 4.55 4.58 4.47
11 Implementing risk management projects 4.42 4.55 4.32
12 Relationship with suppliers based on a mutually beneficial relationship 4.24 4.64 4.46
13 Conducting a maintenance to examine how the function of the building after

the project is handed over 4.52 4.70 4.52
Notes: Level of implementation: 5, very often implemented (mean¼ 4.51-5.00); 4, often implemented
(mean¼ 3.51-4.50); 3, rarely implemented (2.51-3.50); 2, very rarely implemented (1.51-2.50); 1, having never
been implemented (o1.50)

Table IV.
Attributes of project

implementation
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The results show that there are differences among them relating to several attributes of
project implementation, attributes of construction products and most of the components of
building construction procedures (see Tables VII, VIII, and IX, respectively).

In regard to the attributes of project implementation, B1 contractors are more likely to
put an emphasis on undertaking innovative construction projects (code 5, mean 4.56) and
building relationship with suppliers based on mutually beneficial relationship (code 12,

Codes Performance attributes of construction products
B2

Mean
B1

Mean
M2
Mean

14 The final results of the project (construction products) to meet the target
time and costs 4.18 4.67 4.53

15 Producing quality construction products according to the specifications
in the contract 4.36 4.61 4.48

16 Construction products are free of failure/defective products 3.91 4.44 4.36
17 Completed construction products in the absence of conflict 4.24 4.55 4.45
18 Construction products meet social and environmental safety standards 4.15 4.56 4.43
19 Project implementation teams are satisfied with the end result of the project 4.24 4.64 4.55
20 Project owners express satisfaction over the project construction products 4.27 4.65 4.60
21 End users express satisfaction over the project construction products 4.27 4.64 4.54
Notes: Level of implementation: 5, very often accomplished (mean¼ 4.51-5.00); 4, often accomplished
(mean¼ 3.51-4.50); 3, rarely accomplished (2.51-3.50); 2, very rarely accomplished (1.51-2.50); 1, having never
been accomplished (o1.50)

Table V.
Attributes of
construction products

Codes Component of quality procedures for building work
B2

Mean
B1

Mean
M2
Mean

22 Procedure for structural work: an examination of scaffolding, reinforcement
steel, fabricated structural elements and concreting 4.88 4.62 4.51

23 laboratory tests of concrete compressive strength 4.88 4.55 4.47
24 laboratory tests of the tensile strength of steel reinforcement 4.58 4.49 4.27
25 non-destructive inspection of uniformity and hardness of concrete cover 4.36 4.44 4.32
26 Procedure for architectural work in designing multi-storey buildings 4.55 4.58 4.39
27 floor work, inner and outer walls, ceiling, doors and windows, roofs,

driveways, patios, and aprons 4.61 4.43 4.34
28 Procedure for external work, for example: building bridges, drains, footpaths,

parking lots, gates and fences, gardens 4.64 4.59 4.44
29 Procedure for mechanical and electrical work of installation of utility lines 4.36 4.49 4.22
30 air-conditioning work, mechanical ventilation, fire protection, sanitation and

plumbing, elevators, escalators 3.97 4.49 4.24
31 Procedure for periodic quality checks on temporary projects undertaken 4.64 4.50 4.35
32 Procedure related to the final outcome of the project: handing over the job 4.82 4.69 4.45
33 product trials 4.58 4.57 4.23
34 product quality inspection according to specifications 4.82 4.57 4.26
35 OHSAS and EMS policy 4.88 4.66 4.64
36 OHSAS and EMS implementation plan 4.67 4.61 4.60
37 OHSAS and EMS procedure 4.67 4.59 4.58
38 OHSAS and EMS monitoring and evaluation 4.61 4.57 4.46
39 OHSAS and EMS continuous improvement 4.52 4.43 4.35
Notes: Level of implementation: 5, having the procedures and fully implementing them (mean¼ 4.51-5.00);
4, having the procedures but not fully implementing them (mean¼ 3.51-4.50); 3, having the procedures but
having never implemented (mean¼ 2.51-3.50); 2, undertaking the works without the procedures (1.51-2.50);
1, having no procedures and having never undertaken the works (o1.50)

Table VI.
Building construction
procedures
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mean 4.64). Meanwhile, M2 contractors are more likely to put an emphasis on improving
management capabilities (code 6, mean 4.45) and communication (code 7, mean 4.42) during
construction works. Regarding the performance of construction products, B1 contractors
are likely to be trying to deliver products on time and within the budget (code 14, mean 4.67)

Codes Attribute/components Group Mean F Significance

5 Innovative B2 3.82 10.22 0.000
projects B1 4.56

M2 4.36
6 Management B2 4.21 9.09 0.000

capabilities B1 3.98
M2 4.45

7 Communication B2 4.30 5.42 0.005
B1 4.03
M2 4.42

9 Win-win solution B2 3.85 7.47 0.001
B1 4.50
M2 4.14

12 Mutually B2 4.24 4.90 0.008
beneficial B1 4.64
relationship M2 4.46

Note: Significance po0.05

Table VII.
ANOVA results of

attributes of project
implementation

Codes Attribute/components Group Mean F Significance

14 Final project B2 4.18 7.83 0.001
results B1 4.67

M2 4.53
16 Free of failure B2 3.91 6.13 0.003

Products B1 4.44
M2 4.36

18 Social and B2 4.15 3.90 0.022
environmental B1 4.56
safety standards M2 4.43

B2 4.24 7.12 0.001
19 Project team B1 4.64

satisfaction M2 4.55
B2 4.27 5.27 0.006

20 Project owner B1 4.65
satisfaction M2 4.60

B2 4.27 5.41 0.005
21 Project user B1 4.64

satisfaction M2 4.54
Note: Significance po0.05

Table VIII.
ANOVA results of

attributes of
construction products

Codes Attribute/components Group Mean F Significance

34 Procedure of B2 4.82 4.87 0.009
product B1 4.57
inspection M2 4.26

Note: Significance po0.05

Table IX.
ANOVA results of

building construction
procedures
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and the products are free of failure (code 16, mean 4.44). For them, the success of
construction products is in line with the success of the project team (code 19, mean 4.64), the
owner (code 20, mean 4.65) and even the end user of the products (code 21, mean 4.64).
These large-scale contractors also considered that the issues of social and environmental
safety (code 18, mean 4.56) might contribute to the success of construction products.
In regard to the conformity of the implementation of quality procedures in building
construction project, B2 contractors apparently put more emphasis on the products’ quality
inspection (code 34, mean 4.82) in order to ensure that they meet the specifications.

Implementing QMS ISO 9001 for almost two decades seems to make the largest
qualification as the Indonesian construction companies place quality on the first priority.
Quality issue in the construction industry has spread among the contractors as evidenced
by their substantial efforts to implement the performance attributes and quality
components of building construction works. This had confirmed Willar’s (2012) and
Willar et al.’s (2015) studies that the motivations of the contractors in seeking ISO 9001
certification in the first instance were encouraged by positive intentions to successfully
operate projects, without substantive time delays and cost overruns. As the previous studies
have shown, meeting customer satisfaction through project completion on time and on
budget without defect should indicate the successful completion of overall project
performance (Zhang and Fan, 2013). The trend to implement quality on construction
projects, which Indonesian contractors experience, should be also followed by construction
industries in other developing countries.

The results of this study regarding the differences in implementing the project-based
performance attributes and components of building construction procedures among the
largest qualifications of Indonesian construction companies prove that the highest-medium
qualification (M2) contractors consider that management capabilities including open
communication should advocate the success of their project construction. It can be said that
there are several kinds of organisational typologies that are being built within the
companies. In Willar et al.’s (2016) study, it is found that a strong organisational culture
influences successful QMS implementation in Indonesian construction companies. Within
the large qualification (B1 and B2) contractors, customer satisfaction is an absolute target.
Yet not negligible, tight business competition among them and with world contractors
forces them to be innovative and consistent with the quality of the construction products.
This supports the results of the study of Oyewobi et al. (2015), who proposed the integrated
construction excellence model that can help construction companies to assess themselves, in
which client satisfaction was allocated the highest scores. However, although
customer focus and other excellent performance indicators are trying to be used within
large construction organisations, these parent contractors are still subcontracting
medium-qualification contractors that might not possess QMSs to undertake building
construction projects.

Although the study is limited to five provinces, focussing on the large construction
companies’ respondents is strategic as they are the focal points to undertake the quality
performance project-based assessment. The present study provides a solution regarding the
lack of measurement tools for assessing the largest contractors’ performance for services
and project results, as well as achievements on the defined KPIs in an Indonesian
construction context. Considering that the quality target starts from the largest contractors
(2 per cent of the total contractors – B1 and B2), it is believed that this trend will be
widespread in the middle qualification (15 per cent – M1 and M2) and small construction
companies (87 per cent – K1, K2 and K3).

It can also be said that the quality performance of construction products is not only
caused by qualified construction processes but is also determined by qualified project
planning and control, including the construction management processes. One of the
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well-developed tools to cope with the unsuccessful performance of construction product is
the application of construction decision-support tools. For example; the application of the
dynamic construction visualizer system that enables realistic visualisation of modelled
construction operations and the resulting products (Kamat and Martinez, 2002); a data
warehouse and a decision support system that can help construction managers view data
from various perspectives with significantly reduced query time, thus making decisions
more efficient (Chau et al., 2002); 4D Management for Construction Planning and Resource
Utilization has been developed by Wang et al. (2004), in order to implement the 4D Site
Management Model+ for best practice in construction management. These insights can be
addressed if future research considers an evaluation of construction project performance
concerning the more aspects in construction management processes.

5. Conclusion
The aim of the study is to develop attributes for evaluating Indonesian contractors’ project-
based performances, particularly during project implementation, in delivering project
results and in implementing standard operating procedures of building construction
projects. Although criteria for successful construction project performance have been
discussed in literatures, this paper has established and developed typical Indonesian
construction quality performance assessment attributes that are empirically proved.
This research study therefore has become a starting point in developing Indonesian own
construction quality and performance assessment system.

It is concluded that the awareness of the QMS ISO 9001 possession within the large
qualification contractors has leveraged the Indonesian construction companies to promote
the quality in undertaking the construction project and delivering the construction product.
This is evidenced by the level of implementation of the construction project-based
performance attributes including the quality procedures of building construction project
within the B2, B1, M2 qualifications contractors. In particular, the B1 contractors are
identified to have been concerning the importance of meeting qualified construction product
for the satisfaction of the project team, project owner and the project end users. From these
findings, all the attributes and quality components developed from this study are the
substantial indicators for the project-based Indonesian CONQUAS.

The study is limited to the development of attributes of the Indonesian building
construction project-based performance assessment system. A follow-up research shall
cover the design of the weight of the attributes and assessment components to develop the
scoring system, in order to provide a validated comprehensive PASS that could
be implemented in the scenario of Indonesian construction industry. In addition, the
involvement of various background respondents, such as the project owners and end users,
will be further confirmed by the proposed building construction project attributes, even
attributes for other types of civil engineering construction projects and construction
management processes.

References

Ali, A.S. and Rahmat, I. (2010), “The performance measurement of construction projects managed
by ISO-certified contractors in Malaysia”, Journal of Retail & Leisure Property, Vol. 9 No. 1,
pp. 25-35.

Allen, P. and Bennett, K. (2010), PASW Statistics by SPSS: A Practical Guide Version 18.0,
Cengage Learning Australia Pty Limited, London.

Al-Sibaie, E.Z., Alashwal, A.M., Abdul-Rahman, H. and Zolkafli, U.K. (2014), “Determining the
relationship between conflict factors and performance of international construction projects”,
Engineering, Construction and Architectural Management, Vol. 21 No. 4, pp. 369-382.

381

Developing
attributes

D
ow

nl
oa

de
d 

by
 Q

ue
en

sl
an

d 
U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y 

A
t 0

2:
36

 2
8 

Fe
br

ua
ry

 2
01

7 
(P

T
)

http://www.emeraldinsight.com/action/showLinks?crossref=10.1057%2Frlp.2009.20
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FECAM-03-2014-0034


Andersen, E.S., Birchall, D., Jessen, S.A. and Money, A.H. (2006), “Exploring project success”,
Baltic Journal of Management, Vol. 1 No. 2, pp. 127-147.

Artto, K.A. and Arenius, M. (2000), “A framework for organisational and individual project
management performance”, Proceedings of the 15th IPMA World Congress on Project
Management. Universal Project Management, International Project Management Association
IPMA, London, 22-25 May.

Asa, M.F., Abidin, I.S. and Latief, Y. (2009), “Main variables in quality management system for the
profitability of Indonesian construction services enhancement which have potency to improve
gross domestic product of the construction sector”,Dinamika Teknik Sipil, Vol. 9 No. 2, pp. 197-202.

Bassioni, H.A., Price, A.D.F. and Hassan, T.M. (2004), “Performance measurement in construction”,
Journal of Management in Engineering ASCE, Vol. 20 No. 2, pp. 42-50.

Benner, M.J. and Veloso, F.M. (2008), “ISO 9000 practices and financial performance: a technology
coherence perspective”, Journal of Operations Management, Vol. 26 No. 5, pp. 611-629.

Betts, M., Robinson, G., Blake, N., Burton, C. and Godden, D. (2011), Global Construction 2020: A Global
Forecast for the Construction Industry Over the Next Decade to 2020, Global Construction
Perspective Limited and Oxford Economics Limited, London.

Budiwibowo, A., Trigunarsyah, B., Abidin, I.S. and Soeparto, H.G. (2009), “Competitiveness of the Indonesian
construction industry”, Journal of Construction in Developing Countries, Vol. 14 No. 1, pp. 51-68.

Building and Construction Authority (BCA) (2005), CONQUAS 21 The BCA Construction Quality
Assessment System, 6th ed., Building and Construction Authority, Singapore.

Chan, A.P.C. and Chan, A.P.L. (2004), “Key performance indicators for measuring construction
success”, Benchmarking: An International Journal, Vol. 11 No. 2, pp. 203-221.

Chau, K.W., Cao, Y., Anson, M. and Zhang, J. (2002), “Application of data warehouse and decision support
system in construction management”, Automation in Construction, Vol. 12 No. 2, pp. 213-224.

Chini, A. and Valdez, H. (2003), “ISO 9000 and the US construction industry”, Journal of Management in
Engineering ASCE, Vol. 19 No. 2, pp. 69-77.

Coffey, V. (2010), Understanding Organisational Culture in the Construction Industry,
Spon Press, London.

Coffey, W.V. (2002), “Performance assessment scoring system (PASS) manual”, edited by Hong Kong
Housing Authority, Kowloon, Hong Kong.

Construction Industry Development Board Malaysia (2006), “Quality assessment system for building
construction work”, Construction Industry Standard; CIS 7: 2006, Kuala Lumpur.

Cow-Chua, C., Goh, M. and Tan, B.W. (2003), “Does ISO 9000 certification improve business
performance?”, International Journal of Quality & Reliability Management, Vol. 20 No. 8, pp. 936-953.

Elghamrawy, T. and Shibayama, T. (2008), “Total quality management implementation in the Egyptian
construction industry”, Journal of Management in Engineering ASCE, Vol. 24 No. 3, pp. 156-161.

Fink, A. (2009), How to Conduct Surveys: A Step-by-step Guide, 4th ed., SAGE Publications,
Thousand Oaks, CA.

Fotopoulos, C.V., Psomas, E.L. and Vouzas, F.K. (2010), “Investigating total quality management
practice’s inter-relationships in ISO 9001:2000 certified organisations”, Total Quality
Management, Vol. 21 No. 5, pp. 503-515.

Frödell, M., Josephson, P.E. and Lindahl, G. (2008), “Swedish construction clients’ views on project
success and measuring performance”, Journal of Engineering, Design and Technology, Vol. 6
No. 1, pp. 21-32.

Gustavsson, T.K. and Gohary, H. (2012), “Boundary action in construction projects: new collaborative
project practices”, International Journal of Managing Projects in Business, Vol. 5 No. 3,
pp. 364-376.

Haupt, T.C. and Whiteman, D.E. (2004), “Inhibiting factors of implementing total quality management
on construction sites”, The TQM Magazine, Vol. 16 No. 3, pp. 166-173.

382

TQM
29,2

D
ow

nl
oa

de
d 

by
 Q

ue
en

sl
an

d 
U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y 

A
t 0

2:
36

 2
8 

Fe
br

ua
ry

 2
01

7 
(P

T
)

http://www.emeraldinsight.com/action/showLinks?crossref=10.1061%2F%28ASCE%290742-597X%282008%2924%3A3%28156%29&isi=000257075100006
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F17538371211235272
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F14635770410532624
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09544780410532891
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2FS0926-5805%2802%2900087-0&isi=000179380000009
http://www.emeraldinsight.com/action/showLinks?crossref=10.1080%2F14783363.2010.481512
http://www.emeraldinsight.com/action/showLinks?crossref=10.1080%2F14783363.2010.481512
http://www.emeraldinsight.com/action/showLinks?crossref=10.1061%2F%28ASCE%290742-597X%282004%2920%3A2%2842%29&isi=000228245200002
http://www.emeraldinsight.com/action/showLinks?crossref=10.1061%2F%28ASCE%290742-597X%282003%2919%3A2%2869%29&isi=000228144700005
http://www.emeraldinsight.com/action/showLinks?crossref=10.1061%2F%28ASCE%290742-597X%282003%2919%3A2%2869%29&isi=000228144700005
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02656710310493643
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F17260530810863316
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F17465260610663854
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.jom.2007.10.005&isi=000258732100004


Kamat, V.R. and Martinez, J.C. (2002), “Scene graph and frame update algorithms for smooth and
scalable 3D visualization of simulated construction operations”, Computer-Aided Civil and
Infrastructure Engineering, Vol. 17 No. 4, pp. 228-245.

Lam, E.W.M., Chan, A.P.C. and Chan, D.W.M. (2010), “Benchmarking success of building maintenance
projects”, Facilities, Vol. 28 Nos 5/6, pp. 290-305.

Lordsleem, A.J., Duarte, C. and Barkokébas, B.J. (2010), “Performance indicators of the companies
quality management systems with ISO 9001 certification”, paper presented at the CIB 2010
World Congress, Salford Quays, 10-13 May.

Love, P., Edwards, D. and Wood, E. (2011), “Loosening the Gordian knot: the role of emotional
intelligence in construction”, Engineering, Construction and Architectural Management, Vol. 18
No. 1, pp. 50-65.

McCornac, D.C. (2006), “The implementation of ISO 9000 in Vietnam: case studies from the footwear
industry”, International Business & Economics Research Journal, Vol. 5 No. 2, pp. 77-86.

Marín, L.M. and Ruiz-Olalla, M.C. (2011), “ISO 9000:2000 certification and business results”,
International Journal of Quality & Reliability Management, Vol. 28 No. 6, pp. 649-661.

Morris, P.W. (2006), “ISO 9000 and financial performance in the electronics industry”, Journal of
American Academy of Business, Vol. 8 No. 2, pp. 227-235.

Naoum, S.G. (2007), Dissertation Research & Writing for Construction Students, 2nd ed., Butterworth-
Heinemann, Oxford.

Naveh, E. and Marcus, A. (2005), “Achieving competitive advantage through implementing a replicable
management standard: installing and using ISO 9000”, Journal of Operations Management,
Vol. 24 No. 1, pp. 1-26.

Nguyen, L.D., Ogunlana, S.O. and Lan, D.T.X. (2004), “A study on project success factors in large
construction projects in Vietnam”, Engineering, Construction and Architectural Management,
Vol. 11 No. 6, pp. 404-413.

Oyewobi, L.O., Windapo, A.O. and Rotimi, J.O.B. (2015), “Measuring strategic performance in
construction companies: a proposed integrated model”, Journal of Facilities Management, Vol. 13
No. 2, pp. 109-132.

Pamulu, M.S. (2010), “Strategic management practices in the construction industry: a study of
Indonesian enterprises”, PhD thesis, Queensland University of Technology, Brisbane.

Powl, A. and Skitmore, M. (2005), “Factors hindering the performance of construction project
managers”, Construction Innovation, Vol. 5 No. 1, pp. 41-51.

Rumane, A.R. (2011), Quality Management in Construction Projects, CRC Press, Boca Raton, FL.

Sekaran, U. and Bougie, R. (2009), Research Methods for Business: A Skill-building Approach, 5th ed.,
Wiley, Chichester.

Sharma, D.S. (2005), “The association between ISO 9000 certification and financial performance”,
The International Journal of Accounting, Vol. 40 No. 2, pp. 151-172.

Tam, C.M., Deng, Z.M., Zeng, S.X. and Ho, C.S. (2000), “Performance assessment scoring system of
public housing construction for quality improvement in Hong Kong”, International Journal of
Quality & Reliability Management, Vol. 17 Nos 4/5, pp. 467-478.

Tricker, R. (2008), ISO 9001:2000 for Small Business, 3rd ed., Butterworth-Heinemann, Oxford.

Turk, A.M. (2006), “ISO 9000 in construction: an examination of its application in Turkey”, Building
and Environment, Vol. 41 No. 4, pp. 501-511.

Wahid, R.A., Corner, J. and Tan, P.L. (2011), “ISO 9000 maintenance in service organisations: tales from
two companies”, International Journal of Quality & Reliability Management, Vol. 28 No. 7,
pp. 735-757.

Wang, H.J., Zhang, J.P., Chau, K.W. and Anson, M. (2004), “4D dynamic management for construction
planning and resource utilization”, Automation in Construction, Vol. 13 No. 5, pp. 575-589.

Watson, P. and Howarth, T. (2011), Construction Quality Management, Spon Press, New York, NY.

383

Developing
attributes

D
ow

nl
oa

de
d 

by
 Q

ue
en

sl
an

d 
U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y 

A
t 0

2:
36

 2
8 

Fe
br

ua
ry

 2
01

7 
(P

T
)

http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02656711111141201
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.autcon.2004.04.003&isi=000223284900004
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09699980410570166
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FJFM-08-2013-0042
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.buildenv.2005.02.013&isi=000234731600009
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.buildenv.2005.02.013&isi=000234731600009
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09699981111098685
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.intacc.2005.01.011
http://www.emeraldinsight.com/action/showLinks?crossref=10.1111%2F1467-8667.00272&isi=000175406500002
http://www.emeraldinsight.com/action/showLinks?crossref=10.1111%2F1467-8667.00272&isi=000175406500002
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02656711111150823
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.jom.2005.01.004&isi=000233480700001
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F14714170510815168
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02656710010298535
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02656710010298535
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F02632771011031529


Widjajanto, A., Pribadi, K.S. and Suraji, A. (2011), “The construction sector of Indonesia”, paper
presented at the 17th Asiaconstruct Conference, New Dehli, 13-15 December.

Willar, D. (2012), “Improving quality management system implementation in Indonesian construction
companies”, PhD thesis, Queensland University of Technology, Brisbane.

Willar, D., Coffey, V. and Trigunarsyah, B. (2015), “Examining the implementation of ISO 9001 in
Indonesian construction companies”, The TQM Journal, Vol. 27 No. 1, pp. 94-107.

Willar, D., Trigunarsyah, B. and Coffey, V. (2016), “Organisational culture and quality management
system implementation in Indonesian construction companies”, Engineering, Construction and
Architectural Management, Vol. 23 No. 2, pp. 114-133.

Yang, H., Yeung, J.F.Y., Chan, A.P.C., Chiang, Y.H. and Chan, D.W.M. (2010), “A critical review of
performance measurement in construction”, Journal of Facilities Management, Vol. 8 No. 4,
pp. 269-284.

Yasamis, F., Arditi, D. and Mohammadi, J. (2002), “Assessing contractor quality performance”,
Construction Management and Economics, Vol. 20 No. 3, pp. 211-223.

Yong, Y.C. and Mustaffa, N.E. (2012), “Analysis of factors critical to construction project success in
Malaysia”, Engineering, Construction and Architectural Management, Vol. 19 No. 5, pp. 543-556.

Yu, I., Kim, K., Jung, Y. and Chin, S. (2007), “Comparable performance measurement system for
construction companies”, Journal of Management in Engineering ASCE, Vol. 23 No. 3, pp. 131-139.

Zabihi, H., Habib, F. and Mirsaeedie, L. (2012), “Sustainability in building and construction: revising
definitions and concepts”, International Journal of Emerging Sciences, Vol. 2 No. 4, pp. 570-578.

Zhang, L. and Fan, W. (2013), “Improving performance of construction projects”, Engineering,
Construction and Architectural Management, Vol. 20 No. 2, pp. 195-207.

Zhang, L. and Huo, X. (2015), “The impact of interpersonal conflict on construction project
performance”, International Journal of Conflict Management, Vol. 26 No. 4, pp. 479-498.

Corresponding author
Debby Willar can be contacted at: debby_willar@yahoo.com

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

384

TQM
29,2

D
ow

nl
oa

de
d 

by
 Q

ue
en

sl
an

d 
U

ni
ve

rs
ity

 o
f 

T
ec

hn
ol

og
y 

A
t 0

2:
36

 2
8 

Fe
br

ua
ry

 2
01

7 
(P

T
)

http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09699981311303044
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09699981311303044
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FTQM-08-2012-0060
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F09699981211259612
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FIJCMA-09-2014-0072&isi=000369700600006
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FECAM-02-2015-0026&isi=000374138800001
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2FECAM-02-2015-0026&isi=000374138800001
http://www.emeraldinsight.com/action/showLinks?crossref=10.1061%2F%28ASCE%290742-597X%282007%2923%3A3%28131%29&isi=000247507400004
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F14725961011078981
http://www.emeraldinsight.com/action/showLinks?crossref=10.1080%2F01446190110113693

