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ABSTRACT 

Today’s business environment for construction has been fundamentally changed to 

one characterized as increasing globalization and intense competition. To improve 

competitiveness continuously is like the law of the jungle for contractors who wish to 

survive in the market and outperform their rivals. This need is particularly urgent for 

China, which provides one of the biggest construction markets in the world but 

whose contractors are relatively less competitive. Competitiveness is a powerful 

thinking which can lead a contractor to gaining competitive advantage. Nevertheless, 

it is a concept that is neither well understood nor easy to communicate to people, 

despite widespread acceptance of its importance. 

 

During this study, an IT based decision-support system has been developed which 

enables contractors’ competitiveness to be easily understood and communicated. A 

mathematical model has been developed to calculate indexes of contractor 

competitiveness. Based on this index model, an IT system has been devised to 

facilitate the calculations and to communicate the competitiveness of contractors. 

 

Literature review reveals that competitiveness is an abstract concept, embracing 

almost everything that leads to long-term performance of a firm. A direct assessment 

of contractor competitiveness is not feasible. Alternatively, it can be assessed by 

measuring factors that formulate competitiveness of a given contractor. Two 

dominant theories on competitiveness, Porter’s competitive strategy and competitive 

advantage model, as well as the resource-based and core competence approach, were 

revisited. The two theories, although each has its inherent limitations in explaining 

contractors’ competitiveness, by complementing each other secure a solid theoretical 
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ground for this study. The theories postulate that contractors’ competitiveness derives 

from three generic sources: competitive strategy, value activities, and resources 

possessed by a firm.  

 

Given that these generic sources for contractors’ competitiveness are laid down, 

different market conditions might generate different factors that formulate 

competitiveness of a given contractor. This study, therefore, investigates 

characteristics of the Chinese construction industry as well as its enterprises. In 

general, China’s construction industry is undergoing a fast transition towards an 

increasing integration into the world community. Meanwhile, the particular profile of 

China has caused the industry to possess a variety of distinguishing characteristics. 

Similarly, Chinese construction firms have reformed themselves to fit international 

conventions, but possessing some unique features as they have evolved from a 

particular social/economic background. All these characteristics require market 

conditions and construction activities to be carefully examined before reliable 

methods for assessing contractors’ competitiveness in China can be formulated. 

 

The research efforts have been devoted to developing a mathematical model for 

assessing competitiveness. A survey was conducted to identify Critical Success 

Factors (CSFs) that contribute to a contractor’s competitiveness. Research activities 

including ranking analysis, factor analysis, interviews, and discussions, led to the 

identification of 33 CSFs. These CSFs were classified into 8 categories which were 

called competitiveness ATTRIBUTES. A further questionnaire survey was conducted 

to identify the Key Competitiveness Indicators (KCIs) needed to assess the 

performance of these CSFs, and 80 KCIs were identified as a consequence. By 
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integrating the competitiveness Attributes, CSFs, and KCIs in a hierarchical structure, 

a parameter system for assessing contractors’ competitiveness was established. The 

competitiveness can be calculated based on the parameter system. The Weighted 

Summation method is at the centre of the model for calculating the competitiveness 

index. Detailed procedures for computing the competitiveness index based on the 

parameter system are described. 

 

Even though the measurement of contractors’ competitiveness can be easily 

understood with the assistance of the index model, the calculation procedures are 

complex, and the assessment results also need to be effectively communicated to 

people. This study incorporates the latest development in the IT industry, and 

develops an IT system called the Contractor Competitiveness Assessment and 

Communication System (C-CACS). The system was developed by using the Borland 

Delphi, and was released as a WindowsXP standard software package after 

undergoing a series of validation exercises such as workshops, seminars, promotion 

activities, and conferences. 

 

The C-CACS can be applied in three typical construction activities: for contractors to 

self-diagnose their competitiveness, for administrative departments to rank 

contractors in order of competitiveness, and for clients to pre-qualify contractors that 

are bidding for a contract. The academic contributions of this study include not only 

the enriched knowledge on the subject of competitiveness, but also the introduction 

of a new methodology for investigating competitiveness issues. Furthermore, the 

findings revealed during this study provide a framework of reference against which 

the competitiveness of contractors in other regions can be compared.
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CHAPTER 1  INTRODUCTION 
 

Competitiveness is a controversial topic that economists, industrialists, politicians, 

and academics frequently worry about. It is widely recognized that competitiveness 

is at the core of the success or failure of firms. However, despite widespread 

acceptance of its importance, competitiveness remains a concept that is neither well 

understood nor easy to communicate. This thesis is a report of a PhD study carried 

out to help construction companies understand their competitiveness, with particular 

consideration given to Chinese contractors operating in the local Chinese market. 

This first chapter describes the background of the research, specifies the research 

scope, sets its major objectives, makes clear the logic of the research, and presents 

the research methodologies. The chapter ends by delineating the thesis structure in 

order to provide a roadmap for the reading journey through the whole thesis. 

 

1.1 Background of the Research 
 

Enhancing competitiveness is an important strategy for firms to survive in the market 

and to outperform their rivals. As Porter (1980) has pointed out, competitiveness is at 

the core of the success or failure of firms in a market economy. Substantial research 

efforts have been devoted to it and various approaches developed. Porter (1980; 1985) 

suggests that competitive advantage comes from competitive strategy, and there are 

three generic strategies a firm can adopt, namely, cost leadership, differentiation and 

“focus”. By contrast, the resource-based and core competence approach developed 

by various researchers (e.g. Wernerfelt, 1984; Barney 1991; Hamel and Prahalad, 

1994) suggests that those unique resources possessed by a company are the key 

sources of competitiveness. Unique resources, also called firm-specific resources, 
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should meet the criteria of valuable, rare, nonsubstitutable, and imperfectly imitable 

(Barney, 1991). In spite of those apparently different approaches, a policy of 

continuous improvement of competitiveness for a firm is the primary concern of 

economists, industrialists, politicians, and academics. 

 

Sharpening the competitive edge is also important for contractors in the construction 

business. Contractors nowadays are forced to compete for contracts against 

practitioners from all over the world, as they face a complex and fast changing 

business environment with increasing globalization. Statistics published by ENR 

(2003), for example, show that the ENR Top 225 International Contractors logged a 

total of $116.5 billion revenue from construction projects outside their home 

countries in 2002, up 9.4% from $106.5 billion in 2001. Another possible reason 

accounting for the intense competition is probably the fast development of 

technology, especially that of Information Technology. The construction industry is 

gradually being considered as a technology-intensive industry, rather than the 

labour-intensive industry fitting the traditional image. Contractors face the challenge, 

also welcome the opportunity to change their competitive position in the technology 

era. Other trends in the construction sector, i.e. the changing needs of clients, 

complicate functions of projects, highlight the pressing need for contractors to 

enhance competitiveness continuously.  

 

Approaches to achieving contractor’s competitive advantage are well discussed in the 

literature. Typical studies include the use of strategic planning techniques in pursuing 

competitive advantage (e.g. Betts and Ofori, 1992; Warszawski, 1996); exploring the 

suitability of Porter’s theory on a firm’s competitiveness or the core competence 
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approach in the construction industry (e.g. Kale and Arditi, 2002; Kale, 2002; Haan 

et al., 2002); introducing competitive bidding approaches by rectifying the 

limitations of those traditional contract awarding methods (e.g. Holt et al., 1995; 

CIRIA, 1998; Wong et al., 2000; Shen et al., 2004); evaluating contractor’s 

competitiveness under different situations (e.g. Flanagan and Norman, 1982a; 1982b; 

Drew and Skitmore, 1992; Drew and Skitmore, 1997; Drew et al., 2001; Fu et al., 

2002; Fu et al., 2003); and so on. While considerable knowledge in the field of 

competitiveness has been developed, some essential issues have not been well 

addressed. The definition of firm competitiveness, for example, is not yet agreed. 

Other questions such as “What are the sources of a contractor’s competitiveness?”, 

“What is the status of Contractor A’s competitiveness?”, “Is Contractor A more 

competitive than Contractor B? How to evaluate?”, are typical questions which need 

to be answered .   

 

On the one hand, there is a growing body of interest for contractors to improve 

competitiveness facing intensifying competition in the construction industry. On the 

other hand, neither the theories nor tools are available to provide sufficient references 

to enhance the understanding of contractor competitiveness. A number of less 

understandable academic terms, models, and theories are still being used to describe 

the concept of competitiveness. No brief method has been devised to communicate it 

to people effectively. These have all sketched out the background for the present 

study, which aims to gain insights into the field of contractors’ competitiveness and 

complement and augment the above studies with a new approach.  

 
1.2 Scope of the Research 
 
It is necessary to limit the scope of the study mainly because the research area of 
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competitiveness is comprised of different levels of analysis. A clear statement of the 

scope of the study helps not only to concentrate research efforts, but also to increase 

the understanding of the competitiveness concept.  

 

Figure 1.1 illustrates different levels of analysis of competitiveness. From outside to 

inside, four levels of analysis can be observed, namely, the nation level, the industry 

level, the organization level, and the project level.  

Project

Analysis of Competitiveness
at nation level

Analysis of Competitiveness at
industry level

Sub-
Contractors

Developers

SuppliersOther
companies Analysis of Competitiveness

at  project level

Analysis of Competitiveness
at firm level

Nation

Construction
 Industry

Other
Industry

Other
Industry

Other
Industry

Other
Industry

Macroscope

Microscope

Domain selection
of present study

Figure 1.1  A demonstration of different levels of analysis of competitiveness 

 

Discussions on competitiveness at the nation level can be found extensively in the 

literature. Typical studies include Porter’s Diamond Framework for achieving a 

nation’s competitive advantage (Porter, 1990); Global Competitiveness Report (WEF, 

2004) and World Competitiveness Yearbook (IMD, 2004) published annually to 

report the competitiveness of nations. Investigation of construction competitiveness 

at the industrial level has also long been a concern of researchers. For example, a 

typical study reported is “measuring construction competitiveness in selected 

countries”, aiming to benchmark the competitiveness of UK, Swedish, and Finnish 

construction industry against selected countries, and to identify strengths and 
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weaknesses of domestic construction sectors that influence sustainable 

competitiveness (Flanagan et al.,2004a). 

 

In comparison with the analysis of competitiveness at nation or industry levels, 

studying competitiveness at the firm level limits its scope to within the boundary of a 

company. The Competitive Strategy School (Porter, 1980; 1985), Core Competence 

School (e.g. Wernerfelt, 1984; Barney, 1991; Hamel and Prahalad, 1994), and 

Strategic Management School (e.g. Ansoff, 1987; Wheelen and Hunger, 2002; Pitts 

and Lei, 2003), as mentioned in Section 1.1 are all typical studies of competitiveness 

at firm level.  

 

A particular research area in construction, as shown in Figure 1.1, is to examine 

competitiveness at the project level. Unlike manufacturing or service industries, 

construction companies win contracts by competitive bidding before constructing a 

project, whose functions however are often pre-designed by other parties. 

Considerable research efforts have been devoted to the methods for increasing 

competitiveness during the competitive bidding processes (e.g. Drew and Skitmore, 

1992; Shen et al., 2004).  

 

After discussing the different levels of analysis of competitiveness, the scope of this 

research can be described. The study is confined by the set of parameters: (1) level of 

analysis – at firm level, (2) domain of organization – focusing on China’s general 

contractors, and (3) market sector considerations– the Chinese construction industry. 

The study focuses on competitiveness of a firm, rather than that of a nation, nor an 

industry, nor a project. Although many researchers stress the importance of 
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competitive advantage in competing individual projects, the author believes that firm 

competitiveness is equal to, if not more important than competitiveness at project 

level. A project is a temporary organization, whereas a firm is a continuing entity that 

creates a built environment (Male and Stocks, 1991; Kale, 2002). The study limits its 

investigation to the competitiveness of China’s general contractors and excludes 

other types of companies in the construction market such as project developers, 

material vendors, sub-contractors, and foreign funded companies. The third limiting 

parameter is market consideration. It is necessary to relate contractors to a specific 

market context since their competitiveness is strongly influenced by the 

characteristics of a given market with its own political, economical, social, and 

technical conditions. This study is geographically limited to China not only because 

it provides a particular context for conducting the research, but also because it 

provides the biggest construction business market, and is attracting participants from 

all over the world. In short, the scope of the study is to investigate the 

competitiveness of Chinese general contractors which are operating in their 

indigenous construction market. 

 

1.3 Research Objectives 

 
The general objective of this study is “to devise a method for Chinese contractors to 

better understand their competitiveness”. Based on this general objective, the 

primarily objectives are: first, to develop a model which can assess contractor’s 

competitiveness as an index; second, to develop an IT system to facilitate this 

assessment as well as to communicate the competitiveness. In turn, specific 

objectives of this study are as follows: 

(1) To examine the characteristics of the Chinese construction industry as well as its 
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enterprises; 

(2) To identify a set of competitiveness parameters for assessing contractors’ 

competitiveness; 

(3) To build a model for calculating a competitiveness index for a contractor; 

(4) To develop an IT supported system for assessing and communicating the 

competitiveness. 

 

1.4 Logic of the Research 

 
Analysing the logic of this study is helpful in understanding how the research is 

designed to achieve the objectives listed above. More importantly, it is helpful in 

developing the research methodology in the next section. 

 

The logic of the study is shown in Figure 1.2. Firstly, a question is asked: why 

conduct such a study about contractors’ competitiveness? The reason is that 

improving competitiveness is essential for Chinese contractors if they are to survive 

in the construction market with competitors from all over the world. Meanwhile, 

competitiveness is not easy to be understood despite that it is a powerful 

managerial/economic ability to encourage sustainable development. This research is 

then carried out for Chinese contractors to better understand their competitiveness. 

 

Then how to do the research? This study has adopted a two-step strategy: S1.1 and 

S1.2. S1.1 is to develop an index model to measure competitiveness, as measuring 

and capturing quantitative information is one of the most effective approaches for 

human beings to understand their world. The second step, S1.2 in Figure 1.2, is to 

develop an IT system to facilitate the assessment and communication of 



 8

competitiveness. Using the latest information technology in the area of contractor 

competitiveness is considered a brilliant idea. 

Why conducting present
study?

S1.1 To develop an index
model for assessing contractor

competitiveness

S1.2 To develop an IT system
for communicating contractor

competitiveness

How to do it?

S1.1.1 To develop a set of
parameters for assessing

contractor competitiveness

S1.1.2 To develop a model for
calculating contractor

competitiveness as an index

S1.1.1.2 To investigate the
characteristics of the Chinese

construction industry as well as its
enterprises

S1.1.1.1 To examine the source factors
for competitiveness of construction

companies

S1.1.1.3 To investigate the Critical
Success Factors (CSFs) for

competitiveness of construction
companies

S1.1.1.4 To investigate the Key
Competitiveness Indicators (KCIs) for

measuring each individual CSF

Index Model for
Assessing

Contractors’
Competitiveness

IT System for
Assessing and

Communicating
Contractors’

Competitiveness

How to do it?

 

Figure 1.2 Logic of present study 

 

Once again a two-step strategy S1.1.1 and S1.1.2 was adopted in achieving the S1.1. 

In order to develop an index model for assessing contractor competitiveness, the first 

step is to develop a set of parameters for assessing contractor competitiveness, and 

the next step is to define the procedures for deriving an index from the many 

competitiveness parameters involved. There seems to be the “standard” strategy 

which has been widely adopted in studies of the competitiveness of an organization. 

Firstly, it is necessary to identify a set of competitiveness parameters. Secondly, the 

task is to explore the calculation procedures for deriving a competitiveness index 

from the multiple parameters. Nonetheless, the competitiveness parameters and the 

calculating procedures might differ from one study to another. 
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In this study, the identification of the competitiveness parameters (S1.1.1) followed a 

unique logic. Firstly, this study examined the source factors affecting the 

competitiveness of construction companies. As is explained in Chapter 2, assessing 

contractor competitiveness directly is not feasible since the concept is defined loosely. 

A good strategy is to understand where competitiveness comes from, and then to 

assess those source factors that formulate a contractor’s competitiveness separately. 

Secondly, different market conditions might generate different competitiveness 

factors. This study therefore investigated the characteristics of the Chinese 

construction market as well as its enterprises. By doing this, particular factors that 

formulate competitiveness of Chinese contractors were identified. Next, this study 

identified the Critical Success Factors (CSFs) contributing to the competitiveness of 

contractors. Finally, Key Competitiveness Indicators (KCIs) for measuring each 

factor were identified. One or more KCIs are used to assess each CSF. By assembling 

the CSFs and KCIs, a set of parameters for assessing competitiveness can be derived. 

The parameters that were identified in this systematic way are more robust in 

comparison with those of similar studies which have developed competitiveness 

parameters arbitrarily. 

 

By integrating the parameters and the procedures for calculating the index, a model 

for assessing contractor competitiveness can be achieved. By integrating the index 

model with the information technology, an IT system for assessing and 

communicating contractor competitiveness was developed consequently. 

 

1.5 Research Methodology 
 

The methodology adopted herein largely depends on the research objectives and the 
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logic of the study. The main research methods included literature review, document 

analysis, survey studies (questionnaire and interview), statistical analysis with SPSS, 

Weighted Summation Evaluation, software engineering, IT programming, and case 

studies. Two or more methods, either qualitative or quantitative, may be combined to 

achieve a certain objective. Figure 1.3 shows the main research activities as included 

in this study and the corresponding research methodology used. It can be seen that 

the figure has evolved from Figure 1.2. A column listing the corresponding research 

methods was added on the right side.  

H
ow

 to
 d

o 
it?

 
Figure 1.3  An illustration of the research activities and their research methods 

 

Research activity S1.1.1.1: To examine the sources factors contributing to the 

competitiveness of construction companies 

Methodology M1.1.1.1: Literature review, document analysis 

 

Investigating source factors for competitiveness has been the subject of substantial 
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studies, for example, Porter’s theories on firm competitive advantage and 

competitive strategy, and the resource-based and core-competence approach. These 

theories were mainly developed in the context of general business environment, 

while the construction industry and its firms have distinguishing features, which need 

to be addressed particularly. The different schools of competitiveness theory have 

been revisited during the literature review and document analysis. Consequently, a 

generic framework for identifying sources factors for firm competitiveness has been 

developed by the author. 

 

Research activity S1.1.1.2: To investigate the characteristics of the Chinese 

construction industry as well as its enterprises.  

Methodology M1.1.1.2: Literature review, document analysis, interview 

 

Research has produced rich but fragmented literature on the characteristics of the 

Chinese construction business environment and the operations of its construction 

firms. The purposes of this research activity were to examine the whole picture of the 

characteristics of the Chinese construction industry as well as its enterprises, and to 

explore the impacts of these characteristics on the assessment of contractor 

competitiveness. Following an analytical framework, the characteristics were 

investigated by reviewing the existing literature and analyzing such documents as 

published regulations and reports. When investigating the characteristics of Chinese 

construction enterprises, a typical contractor in China is used as an example. Three 

interviews have been conducted to investigate the current operations of Chinese 

construction enterprises.  

 

Research activity S1.1.1.3: To identify the Critical Success Factors (CSFs) for 

contractors’ competitiveness.  
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Methodology M1.1.1.3 Literature review, document analysis, questionnaire survey, 

interview, statistical analysis by engaging SPSS 

 

The methodology for identifying CSFs has been stated, although not explicitly, in the 

literature (e.g Chau et al., 1999; Shen and Liu, 2003). This study adopted a similar 

methodology which has been well proven in previous studies to identify CSFs. First, 

some selected success factors (SSFs) for achieving contractor competitiveness were 

proposed through a literature review and document analysis, with special 

consideration given to the characteristics of the Chinese construction industry and its 

enterprises. Workshops were held to discuss the comprehensiveness and suitability of 

the SSFs. Next, a questionnaire survey was conducted to investigate professional 

opinions on the importance of each individual SSF. Finally, two major statistical 

analyses – ranking analysis and factor analysis of the survey results with the 

assistance of the Statistics Package for Social Science (SPSS) were conducted to 

identify the CSFs from the many SSFs. Details of the methodology can be found in 

Section 5.3. 

 

Research activity S1.1.1.4: To identify a set of Key Competitiveness Indicators 

(KCIs) for assessing individual CSFs; 

Methodology M1.1.1.4: Literature review, document analysis, questionnaire survey, 

interview, statistical analysis by engaging SPSS 

 

Formulation of KCIs was accomplished with the guidance of the identified CSFs. 

Following the CSFs, indicators for assessing individual CSFs were consolidated 

through literature review and document analysis. The main sources for formulating 

the KCIs include the research reports, statistical publications such as yearbooks, 

construction legislation, and so on. In-depth interviews or workshops are of essential 

importance in this step to ensure the comprehensiveness and suitability of the 
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indicators for assessing contractor competitiveness. A second questionnaire survey 

was conducted to investigate the importance of each indicator in assessing the 

corresponding CSF. Statistical analyses were also conducted to identify the KCIs. 

Detailed methodologies are desribed in Section 5.4. 

 

Research activity S1.1.2: To define the procedures for calculating contractor 

competitiveness as an index; 

Methodology M1.1.2: Normalization of data, Weighted Summation Evaluation 

 

The research activity was to determine the calculation of competitiveness index on 

the basis of the parameters identified previously. First, the data should be normalized 

since different parameters would have different measurement units and different 

scales. A well defined mechanism is to divide the data into soft and hard data. 

Different approaches were used for the normalization of different types of data. The 

competitiveness index is calculated based on the normalized data by engaging the 

Weighted Summation Evaluation technique, which is one of the simplest multiple 

indicator assessment approaches. The methodology is elaborated in Section 6.3. 

 

Research activity S1.2: To develop an IT supported system for assessing and 

communicating contractor competitiveness. 

Methodology M1.2: Software engineering, software programming with Delphi, case 

study 

 

This activity develops an IT system to facilitate the competitiveness assessment as 

well as to communicate the assessment results. The system is designed by strictly 

following the principles of software engineering. Users’ requirements of the system 

were analyzed. Architectural design (AD) was conducted to identify the major 

modules of the system, and detail design (DD) performed to elaborate the major 
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modules to detailed flowcharts for programming purposes. The system was then 

programmed as a standard windows software package by using Borland Delphi, a 

programming tool which has good functions in dealing with system programming 

and database management. Three case studies in Beijing and Shenzhen were carried 

out to validate the system and demonstrate its applications. The detailed descriptions 

of the methodology can be found in Chapter 7. 

 

1.6 Significance of the Research 
 

The significance of the study is rooted in three aspects, the important role of 

construction in a nation’s economy, the importance of competitiveness to 

construction firms, and the important role of China’s construction industry as a 

thriving market.  

 

To most countries, construction is an industry that governments, economists, 

industrialists, and academics cannot neglect. Hillebrandt (1984) pointed out that 

either measured by value of work done, or by its percentage of GDP, or by gross 

fixed capital formation, or amount of manpower employed, the role of construction 

to the economy is vital. Under these circumstances, possession of competitive 

advantage is the only rule for contractors competing successfully against their rivals 

and surviving in the market. Porter (1980) suggests that competitive advantage is at 

the core of the success or failure of firms in a market economy. A study of firm 

competitiveness in the construction industry is highly desirable for those contractors 

who are keen to improve their performance. 

 

As stated in section 1.2, the study is confined to the Chinese Mainland. It is 
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necessary to relate the contractors under investigation to a specific market since the 

outcome when assessing competitiveness is strongly influenced by given market 

conditions. The reason for selecting the Chinese construction market as the platform 

for this study is that China provides a huge construction market. In contrast to the 

climate of the dispirited global economy, China has achieved impressive 

development in its economy including its construction sector. Nowadays, more and 

more overseas competitors have involved in the Chinese construction market 

particularly since China joined the WTO. The local contractors must compete with 

their overseas counterparts in the domestic market. The study therefore is important 

for contractors who aim to succeed within the local market, or who want to enter the 

international construction market. While the study looked essentially at how local 

contractors understand and develop their competitive advantage, it is also of values 

for those interested overseas contractors in gaining insights into competition 

practices that are taking place in the particular construction market of China. 

 

1.7 Structure of the Thesis 
 

This thesis consists of eight chapters. Chapter 1 is an overall introduction. It 

highlights the background, motivation, scope, objectives, logic, methodology, 

significance of the study, and the structure of the entire thesis. 

 

Chapter 2 presents a comprehensive literature review. Firstly, the chapter reviews 

various definitions of competitiveness. It tries to answer the basic question – “what is 

competitiveness?”. Secondly, two major schools of thoughts on the discipline are 

reviewed. One stream is Porter’s competitive advantage and competitive strategy 

models. The other is the resource-based and core competence approach. Chapter 2 
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then reviews the applications of the above two theories to the construction sector. 

Finally, this chapter reviews the principles and practices of how to assess an 

organization’s competitiveness.  

 

Chapter 3 examines the characteristics of the Chinese construction industry. A 

framework that incorporates the disciplines of construction economics and 

construction management is developed to guide the investigation. Following the 

analytic framework, the chapter gives an overview of China’s economy and its 

construction industry, and investigates the characteristics of China’s construction 

industry from seven aspects including the government, legal, qualification, and so on. 

The impacts of these characteristics on the assessment of competitiveness are 

discussed, and many factors that formulate the competitiveness of Chinese 

contractors are also proposed in Chapter 3. 

 

Chapter 4 investigates the characteristics of Chinese construction enterprises. Firstly 

an overview of the historical development of China’s construction enterprises is 

given. It then explores the characteristics from three aspects: the internal operations 

of a company, how a contractor develops a construction project, and the external 

relationships with other parties in construction. A typical contractor operating in the 

city of Shenzhen is used as a representative to illustrate these three aspects. The 

impacts of these characteristics on the assessment of competitiveness are discussed, 

and a number of factors that affect the competitiveness of Chinese contractors are 

proposed as a consequence. 

 

Chapter 5 describes a parameter system for assessing contractor competitiveness. 
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The parameter system is a hierarchical structure comprising three basic types of 

elements: competitiveness attributes contributing to a contractor’s competitiveness, 

the CSFs affecting the competitiveness attributes, and the KCIs assessing the CSFs. 

A survey study was carried out in Mainland China to investigate the importance of 

the selected competitiveness factors proposed in Chapter 3 and 4. Statistical analyses 

were performed with the assistance of the SPSS to identify the CSFs. In line with the 

CSFs, indicators for assessing individual CSFs were consolidated through a review 

of literature. A second questionnaire survey and statistical analysis was conducted to 

identify KCIs among the various indicators. By combining the competitiveness 

attributes, the CSFs and KCIs, a system of competitiveness parameters was derived. 

 

Chapter 6 develops an index model for assessing the competitiveness of Chinese 

contractors. The model calculates a competitiveness index for a contractor based on 

the competitiveness parameters. This index model comprises several mathematical 

procedures. First, performance data of the KCIs were collected and normalized. The 

competitiveness index is then calculated by engaging the Weighted Summation 

Evaluation. Section 6 ends by briefly summarizing the total procedures for assessing 

a contractor’s competitiveness index. 

 

Chapter 7 develops an IT supported system called the Contractor Competitiveness 

Assessment and Communication System (C-CACS). The chapter firstly reviews the 

requirements of the C-CACS, determining the major function modules to be 

developed in the IT system. The system was fully discussed by conducting an 

architect design and detail designs following the principles of Software Engineering. 

Research effort was then given to the development of C-CACS by using the Borland 
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Delphi. The rest of Chapter 7 describes the validations of the C-CACS by conducting 

three case studies in Beijing and Shenzhen.  

 

Chapter 8 is an overall summary of the main research findings, the academic 

contributions, and the practical implications for practitioners as well as for 

researchers in the construction sector. The potential areas for further study are also 

discussed. 
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CHAPTER 2  LITERUTURE REVIEW 
 

2.1 Introduction 

 
This chapter presents a literature review of materials relevant to the competitiveness 

of Chinese contractors and its assessment. Four streams of literature are reviewed 

here despite that a huge body of knowledge on the subject of competitiveness has 

been developed over the past decades. First, the concept of competitiveness is 

discussed in order to provide a conceptual foundation for this study. Second, the 

chapter reviews two major schools of thought on the competitiveness of firms, 

including Porter’s Competitive Advantage and Competitive Strategy model, as well 

as the Resources-Based and Core Competence approach. Third, this chapter reviews 

various issues of competitiveness in the construction business. Finally, principles and 

practices of measuring organization competitiveness are reviewed. The chapter ends 

by identify the limitations of previous studies, the research gaps, and the references 

for a competitiveness assessing exercise. 

 

2.2 The Concept of Competitiveness 

 
This section gives an overview of the definitions of competitiveness which appeared 

in literature and explores its implications leading to a conceptual foundation for this 

study. Based on the review, a definition of contractor competitiveness is proposed. 

Several key terminologies such as competitiveness, competitive advantage and 

bidding competitiveness are discussed. 

 
2.2.1 An Overview of the Definitions of Competitiveness 
 
While discussing the approaches for measuring competitiveness, an immediate 



 20

question is “what is competitiveness?”. How competitiveness is measured depends 

on how it is defined, and how to improve competitiveness depends on the insights 

gained into the concept. Indeed, it is found that almost every paper on this subject 

struggles with the definition of competitiveness (Belkacem, 2002).  

 

The topic of competitiveness has long been of concern by economists, industrialists, 

politicians, and academics. According to the International Institute of Management 

Development (IMD) (2003), the concept is a result of a long history of thought from 

those classical and modern economists including Adam Smith, David Ricardo, Max 

Weber, Joseph Schumpeter, Nicholas Negroponte etc. So far, the United States, the 

European Union, and other governments worldwide have set up competitiveness 

councils (e.g. the Special Commission for Competitiveness by the US; the 

Competitiveness Advisory Group, Ciampi Group by the EU) and produced white 

papers on competitiveness (Henricsson et al., 2004). The World Economic Forum 

(WEF) and the IMD yearly publish competitiveness reports to measure the 

competitiveness of nations. Industry bodies and firms are also keen to understand and 

improve their competitiveness, as it plays a core role in the success or failure for 

firms in a market economy (Porter, 1980). 

 

However, despite widespread acceptance of its importance, researchers have failed to 

reach a consensus on the definition of competitiveness. Scholars and institutions 

have been very prolific in proposing their own definitions. Table 2.1 is a summary of 

those typical definitions of competitiveness adapted from the World Competitiveness 

Yearbook 2003 (IMD, 2004). Research efforts made to define the concept of 

competitiveness can also be found extensively in other publications. For example, 
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Ivancevich et al. (1997) define competitiveness as “the degree to which a firm can, 

under free and fair market conditions, produce goods and services that meet the test 

of international markets while simultaneously maintaining or expanding the real 

incomes of its employees and owners”. Scott and Lodge (1985) propose that nation 

competitiveness is “a country’s ability to create, produce, distribute and/or service 

products in international trade while earning rising returns on its resources”. 

 
Table 2.1  A table of definitions of competitiveness 
Code  Definitions of Competitiveness  Source 
D1 

 

 

 

 

D2 

 

 

D3 

 

 

 

 

 

 

 

D4 

 

 

 

 

 

D5 

 

 

 

 

 

D6 

 

 

 

D7 

 

 

 

 

D8 

A  field  of  Economic  knowledge,  which  analyses  the  facts  and 

policies that shape the ability of a nation to create and maintain an 

environment  that  sustains more value  creation  for  its  enterprises 

and more prosperity for its people (IMD, 2003) 

 

The ability of a country to achieve sustained high rates of growth 

in GDP per capita 

 

Competitiveness  is  relative  and  not  absolute.  It  depends  on 

shareholder  and  customer  values,  financial  strength  which 

determines  the  ability  to  act  and  react  within  the  competitive 

environment  and  the  potential  of  people  and  technology  in 

implementing  the  necessary  strategic  changes.  Competitiveness 

can  only  be  sustained  if  an  appropriate  balance  is  maintained 

between these factors which can be of conflicting nature   

 

A  firm  is  competitive  if  it  can  produce  products  and  services  of 

superior  quality  and  lower  costs  than  its  domestic  and 

international competitors. Competitiveness  is synonymous with a 

firmʹs long‐run profit performance and its ability to compensate its 

employees and provide superior returns to its owners   

 

The  immediate  and  future  ability  of,  and  opportunities  for, 

entrepreneurs  to  design  goods  worldwide  whose  price  and 

non‐price qualities  form  a more  attractive package  than  those  of 

foreign and domestic competitors   

 

 

National  competitiveness  refers  to  a  countryʹs  ability  to  create, 

produce, distribute and/or  service products  in  international  trade 

while earning rising returns on its resources. 

 

Competitiveness  includes  both  efficiency  (reaching  goals  at  the 

lowest possible cost) and effectiveness (having the right goals). It is 

this  choice  of  industrial  goals  which  is  crucial/Competitiveness 

includes both the ends and the means towards those ends. 

 

Competitiveness  implies  elements  of  productivity,  efficiency  and 

IMD’s  World  Competitiveness  Yearbook, 

2003 

 

 

 

World  Economics  Forum,  Global 

Competitiveness Report, 1996, pg. 19. 

 

Feurer,  R.  and  Chaharbaghi,  K., 

“Management  Decision”,  1994,  Vol.  32, 

No. 2, pp49. 

 

 

 

 

 

Report  of  the  Select  Committee  of  the 

House of Lords on Overseas Trade, 1985. 

 

 

 

 

European  Management  Produce  and 

Market  (also  used  for  defining 

competitiveness  of  Enterprises  in  the 

World Competitiveness Report, 1991, IMD 

and World Economics Forum. 

 

Scott,  B.R.  and  Lodge,  G.C.,  “US 

Competitiveness  in  the World Economy”, 

1985, pg. 3. 

 

Buckley,  P.J.  et  al,  “Measures  of 

International  Competitiveness:  A  Critical 

Survey”,  Journal  of  Marketing 

Management, 1988. 

 

Competitiveness Advisor Group,  (Ciampi 



 22

Code  Definitions of Competitiveness  Source 
 

 

 

 

 

 

 

D9 

 

 

 

 

 

 

D10 

 

 

 

 

 

D11 

 

 

D12 

 

 

 

D13 

 

 

 

 

D14 

profitability. But it is not an end in itself or a target. It is a powerful 

means  to  achieve  rising  living  standards  and  increasing  social 

welfare  ‐  a  tool  for  achieving  targets.  Globally,  by  increasing 

productivity  and  efficiency  in  the  context  of  international 

specialization,  competitiveness  provides  the  basis  for  raising 

peoplesʹ earnings in a non‐inflationary way 

 

Competitiveness  should  be  seen  as  a  basic  means  to  raise  the 

standard of  living, provide  jobs  to  the unemployed and eradicate 

poverty   

 

 

 

 

Competitiveness  is  the degree  to which  a nation  can, under  free 

trade  and  fair  market  conditions,  produce  goods  and  services 

which meet the test of international markets, while simultaneously 

maintaining and expanding the real incomes of its people over the 

long‐term. 

 

Industrial competitiveness  is the ability of a company or  industry 

to meet challenges posed by foreign competitors   

 

The  ability  to  produce  goods  and  services  that meet  the  test  of 

international markets while citizens earn a standard of  living that 

is both rising and sustainable over the long‐run 

 

Supporting the ability of companies, industries, regions, nations or 

supranational  regions  to  generate,  while  being  and  remaining 

exposed to international competition, relatively high factor Income 

and factor employment levels 

 

Competitive  advantage  at  firm  level  is  the  ability  to  consistently 

and profitably deliver products and services which customers are 

willing to purchase in preference to those of competitors 

Group),  “Enhancing  European 

Competitiveness”.  First  Report  to  the 

President  of  the  Commission,  the  Prime 

Ministers and the Heads of State, Jul. 1995.

 

 

 

Competitiveness Advisor Group,  (Ciampi 

Group),  “Enhancing  European 

Competitiveness”.  Second  Report  to  the 

President  of  the  Commission,  the  Prime 

Ministers  and  the  Heads  of  State,  Dec. 

1995 

 

OECD 

 

 

 

 

 

US Department of Energy 

 

 

The  First  Report  to  the  President  and 

Congress,  1992.  US  Competitiveness 

Policy Council. 

 

OECD, 1996, “Industrial Competitiveness: 

Benchmarking  Business  Environment  in 

the Global Economy”. 

 

 

Department  of  Enterprise,  Trade  and 

Employment, UK. 

Source: World Competitiveness Yearbook 2003 (IMD, 2004) 

 
It would be hard, if not impossible, to list all the definitions of competitiveness 

existing in the literature. Given the fact that competitiveness has many different 

definitions, Porter (1998), the researcher who has contributed most to the topic, 

stated that 

“…clear to me…that there was no accepted definition of 

competitiveness. To firms, competitiveness meant the ability to compete 

in world markets with a global strategy. The…report instead of 
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providing a consensus for action had little effect. The debate about 

competitiveness raged on, and still does today.” 

A universal and exact definition for competitiveness does not exist. 

 

Although there is opinion that the logical precision of a word or concept like 

competitiveness is nothing to worry about as long as the outcome of it is good 

(Turner, 1991), researchers (e.g. Henricsson et al., 2004) stress that the issue of 

defining competitiveness does matter. It determines the contours of the measurement 

and the nature of the factors influencing it (Belkacem, 2002), which in turn is 

essential to diagnose any competitiveness problems (Scott and Lodge, 1985). The 

author accepts the latter opinion that the definition of competitiveness is essential for 

measuring contractor competitiveness. Deeper insights into the concept should be 

gained before a more appropriate definition of competitiveness for construction firms 

can be developed.  

 

2.2.2 Insights into the Concept of Competitiveness 

 

The following paragraphs go beyond the controversial definitions of competitiveness 

in search of deeper insights into the concept. In general, competitiveness is a concept 

encouraging improvement of economic or management performance in the long run, 

a topic comprised of different levels of analysis, and a subject of a multifaceted 

nature. 

 

Competitiveness is one of the most powerful concepts in modern 

economic/managerial thinking. It became a popular concept in both the economics 

and management areas when the traditional economic indicators such as profitability, 
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productivity, or market share were insufficient to enable continuous improvement of 

performance. As suggested by the IMD (2004), discussion of competitiveness 

encourages sustainable growth, concerns capability for development over the long 

term, while focusing merely on economic performance often leads to short term 

actions. Furthermore, the concept allows for the improvement of the managerial 

process while the traditional economics indicators can only reflect the quantitative 

facts about profitability, productivity, or market share. This has been echoed by 

Flanagan et al. (2004b) who suggest that measuring competitiveness rather than 

calculating productivity merely can guide management on how to improve its 

competitiveness and, in turn, its long-term performance.  

 

Competitiveness as an economic/management subject consists of different levels of 

analysis. Investigations of the topic can be conducted from the perspective of nation, 

industry, or enterprise. The distinction is made to increase understanding of the 

concept since the analytic context at each level is significantly different. The scope of 

analysis in each case also incorporates different theories, e.g. the Porter’s Diamond 

Framework in relation to nation competitiveness, the Core Competence approach for 

firm competitiveness. A further investigation to Table 2.1 reveals that indeed the 

definitions of competitiveness have been proposed in light of the three different 

levels. Hence, competitiveness at different levels should be investigated 

appropriately at each level. For example, firm competitiveness is the ability to 

produce goods and services with lower costs while nation competitiveness is the 

ability to support the activities (value creation) of enterprises. The concept of 

competitiveness cannot be well understood without referring to the distinctions 

between different levels of analysis. 
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The competitiveness is a multifaceted concept, which can lead to differences in its 

definitions. As far as construction firm competitiveness is concerned, this paragraph 

discusses the main points as stated in various definitions of firm competitiveness. 

The first point is that firm competitiveness is an ability to produce products or 

services, or in other words, firms can only gain competitiveness through the values 

they provide. Second, to achieve competitiveness, the products or services should 

meet the test of its competitors. With increasing globalization, the competitors may 

come from a domestic or an international market. Strategies for neutralizing the 

competition could be lower costs, or superior quality of the products/services. The 

third point, which can be seen from the definitions in Table 2.1, is that the definitions 

of competitiveness stress long term success. Finally, a firm would be considered as 

not competitive if it failed to deliver value to its stakeholders. The interests might be 

values of customer, superior returns to its owners, real incomes of its employees, and 

so on.  

 

2.2.3 Definition of the Competitiveness of Contractor 

 

Based on the above extensive review of definitions of competitiveness and the 

insights into the concept, common elements of these different approaches can be 

draw upon and the competitiveness of contractor as concerned in this study can be 

defined as follows: 

Contractor Competitiveness refers to the ability of a firm to bid 

successfully for construction projects, to provide construction services 

with superior quality, lower costs, and with shorter time than its domestic 

and international competitors, and in the long-run to consistently achieve 

superior firm performance. 
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Several aspects relating to the definition need to be highlighted. Firstly, 

competitiveness of the contractor should enable it to win construction projects, as an 

essential initial step. Therefore, the competitiveness of a contractor should 

incorporate the ability of competitive bidding. Secondly, contractors develop their 

competitiveness through the construction services they provided. Since the 

functions/designs of the project have been largely determined by other parties, the 

contractors essentially are providing construction services. These services should be 

of superior quality, with lower costs, and of shorter duration than domestic and 

international peers if aiming to increase competitiveness. Finally, a competitive 

contractor should achieve superior performance of the firm in the long run. The 

phrase “superior performance” is used herein to represent the multifaceted interests 

of stakeholders such as owners, employees, etc.  

 

Competitive advantage is a term frequently appearing in the literature, used by Porter 

(1980; 1985) to mean competitiveness. This study distinguishes the slight difference 

between the two terms. It is considered that the competitive advantage represents a 

superior performance of competitiveness whereas the competitiveness itself could be 

superior, average, or inferior.  

 

Bidding competitiveness is another term to be clarified. It means a contractor’s 

competitiveness in bidding for a construction project, as recent years have witnessed 

the trends from a lowest-price bidding to competitiveness-win bidding in the 

construction industry (Drew and Skitmore, 1997; Drew et al., 2001; Shen et al., 

2004). By contrast, the contractor competitiveness concerns the competence of a firm 

to maintain sustainable growth of the entire organization. Bidding competitiveness 
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can be strengthened by properly allocating a firm’s resources and taking into 

considerations the requirements of the specific project (Shen and Tan, 2005). 

Contractor competitiveness however sustains the built environment, which cannot, 

and should not, be developed by only referring to a particular project.  

 

 

This section first gave various definitions of competitiveness and then explored 

implications of this powerful concept. Following that, the concept of contractor 

competitiveness is defined. Whilst the definition has answered the central question of 

“what is competitiveness?”, the concept has been defined in such an open-minded 

way that it provides little help to assess contractor competitiveness. A further 

exploration of competitiveness, reviewing the various theories on this topic is 

necessary. 

 

2.3 Theories on Firm Competitiveness 

 
The issue of firm competitiveness has received continuous concerns from industries 

as well as academics over past decades. Overwhelming interest in this area has 

resulted in rich literature. Among the many theories of firm competitiveness, two 

main streams are dominant, namely, the Competitive Advantage and Competitive 

Strategy models (Porter, 1980; 1985), and the Resource-based and Core Competence 

approaches (e.g. Wernerfelt, 1984; Barney, 1991; Prahalad and Hamel, 1990).  

 

2.3.1 Porter’s Competitive Strategy and Competitive Advantage Models 

 

Porter’s theory on firm competitiveness is mainly discussed in two books – 
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Competitive Advantage (Porter, 1980), and Competitive Strategy (Porter, 1985), 

which have received high praise, wide recognition and frequent use by academic 

scholars and executives since it was first published. According to Kale (2002), the 

theory is characterized as the industrial organization view of competitive advantage, 

which was grounded on the earlier works of Bain (1959) and Mason (1939) in the 

area of industrial organization economics. It was postulated that a firm’s competitive 

advantage comes from the competitive strategy adopted to neutralize threats or 

exploit opportunities presented by an industry (Porter, 1980; 1985). Major 

components in Porter’s competitive strategy and competitive advantage models are: 

(1) The five competitive forces for conducting industrial analysis; 

(2) The three generic competitive strategies a firm can adopt; and 

(3) the value chain analysis for identifying potential competitive advantages.  

 

The five competitive forces model for conducting industrial analysis 

 

The essence of formulating competitive strategy is to relate a company to its 

environment (Andrew et al., 1965; Weihrich, 1982; Wheelen and Hunger, 2002). 

Porter (1980) suggests that the competition environment for a firm is rooted in the 

economic structure of industry and goes beyond the behavior of current competitors. 

A corporation is most concerned with intensity of competition within its industry, and 

the intensity of competition depends upon five basic competitive forces. In this 

regard, a five competitive forces model, as depicted in Figure 2.1, was proposed to 

analyze competition environment of a firm.  

 

The five competitive forces are (1) threat of new entrants, (2) suppliers, (3) buyers, 

(4) threat of substitute products or services, and (5) rivalry among existing firms. 
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Each of the five major forces, in turn, comprises a number of elements which 

combine to determine the strength of each factor. For example, the threat of new 

entrants may be affected by a number of key factors such as economies of scale, 

product differentiation, brand identity, capital requirements, switching cost, 

government policy, and so forth.  

Potential
Entrants

Substitutes

BuyersSuppliers

Industry
Competitors

Rivalry Among
Existing Firms

Threat of New Entrants

Threat of Substitute Products
or Services

Bargaining Power
of Suppliers

Bargaining Power
of Buyers

 

Figure 2.1 Five competitive forces model for the structural analysis of industries 

Source: Porter (1980), Competitive Advantage 

 

The strength of the five forces varies from industry to industry. Different forces take 

on prominence in shaping competition in each industry (Porter, 1985). In the 

automobile industry, for example, the threats of new entrants might be low since it 

needs to invest large sums in the production facilities necessary to produce a product. 

However, this might not be true in construction industry where the entry barrier for 

new entrants is low. The collective strength of these five competitive forces 

determines the ultimate profit potential as well as the competition environment in an 

industry (Porter, 1980). The competition environment shaped by the five forces has a 

strong influence in determining the competitive rules of the game as well as the 

strategies potentially available to the firm (Porter, 1980). In other words, the 
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competitive forces determine the relative market power of the competitors, the kind 

of competition they can engage in, the factors that give some of them a competitive 

advantage, and relative attractiveness of that market compared to others. It is 

essentially a question of supply and demand. 

 

Firms need to conduct the industry structure analysis (environment analysis) by 

engaging the Five Competitive Forces model since that structure analysis is 

fundamental for formulating competitive strategy. The goal of competitive strategy is 

then to find a position in the industry where the company can best defend itself 

against these forces, or can influence them in its favor (Porter, 1980; 1985). 

 

The three generic competitive strategies 

 

Once the forces affecting competition in an industry and their underlying causes have 

been diagnosed, there are three potentially successful generic strategic approaches, 

namely the overall cost leadership, differentiation, and “focus” a firm can adopt to 

cope with the five competitive forces (Porter, 1980). The term generic herein refers 

to a broad categorization of competitive strategy types that can be applied regardless 

of industry, organization type (e.g. non-profit organization), size, and so on (Kale and 

Arditi, 2002; Wheelen and Hunger,2002). The three generic strategies can be shown 

in Figure 2.2. 

 

The first strategy is to achieve overall cost leadership in an industry through a set of 

functional policies. Because of its lower costs, a firm is able to deal with the five 

forces in a given industry. For example, the factors that lead to a low-cost position 

usually provide substantial entry barriers for those new entrants; low cost provides a 
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defense against powerful suppliers by providing more flexibility to cope with input 

cost increase. As a result, the cost leader is able to make a satisfactory profit than the 

industry average, which in turn enables the firm to achieve competitive advantage. 

 

The second strategy is to offer product or service that is perceived industry wide as 

being unique (Porter, 1980). This specialty can be associated with design or brand 

image, technology, features, dealer network, or customer service. Similar to the cost 

leadership strategy mentioned above, the differentiation is a viable strategy that 

copes with the five competitive forces of an industry and in turn earns above average 

returns on investment.  
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Figure 2.2 Three generic strategies 

Source: Porter (1980), Competitive Advantage 

 

The final generic strategy is focusing on a particular buyer group, segment of the 

product line, or geographic market. The above two types of competitive strategy- 

cost leadership and differentiation can be used in either a broad or a narrow way, 

shown as competitive scope in Figure 2.2. Therefore, the focus strategy has two 

variants, cost focus and differentiation focus. When the lower cost and differentiation 

strategies have a broad mass-market target, they are simply called cost leadership and 

differentiation. When they are focused on a market niche (narrow target), however, 
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they are called cost focus and differentiation focus.  

 

The three generic strategies are alternative approaches for dealing with the 

competitive forces. A firm that engages in each generic strategy but fails to achieve 

any of them is ‘stuck in the middle’, which according to Porter (1980; 1985) 

possesses no competitive advantage. Porter (1980; 1985) also suggests that a firm 

must make a choice among the many generic strategies, and the pursuit of more than 

one generic strategy simultaneously is not viable.  

 

Based on above discussions, the logic of Porter’s theory becomes clear. Competitive 

advantage comes from the competitive strategy a firm adopted to cope with 

competition environment, which is determined by the structure of an industry. A tool 

called five competitive forces model is proposed to conduct the industry structure 

analysis. In coping with the five competitive forces, there are three generic strategies 

a firm can adopt, namely, the cost leadership, differentiation, and focus. However, the 

way a firm can choose and implement a generic strategy is not addressed so far. This 

leads to his second book in 1985 to incorporate the basic tool of value chain for 

diagnosing competitive advantage and find ways to enhance it.  

 

The value chain analysis 

 

Porter (1985) suggests that a firm can be viewed as a collection of activities that are 

performed to design, produce, market, deliver, and support its product. Competitive 

advantage then stems from the many discrete activities. The value chain is such a 

tool that disaggregates a firm into its strategically relevant value activities in order to 

understand the behavior of costs and the existing and potential sources of 
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differentiation. The term value here means the amount buyers are willing to pay for 

what a firm provides them, and the value activities are the physically and 

technologically distinct activities a firm performs.  

 

In the value chain analysis, value activities of a company can be broken down into 

nine categories, five primary and four support, as shown in Figure 2.3. The primary 

activities comprise those who associate with the input, throughput, and output of 

goods and services in the organization. Support activities comprise those activities 

which facilitate primary activities in the physical creation of product and its sale and 

transfer to buyers. The specific items included in the primary activities and support 

activities can be seen in Figure 2.3. Each of the primary and support activities is 

potentially and actually interdependent, which is called ‘horizontal linkages’ by 

Porter (1985). Moreover, the linkages exist between the value chains of other firms, 

suppliers, and buyers, which is termed as ‘vertical linkages’ accordingly.  
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Figure 2.3  The value chain 

Source: Porter (1985), Competitive Strategy 

 

The basic idea in applying value chain is that each activity can be categorized and 

analyzed with a view to securing competitive advantage. Specifically, Porter (1985) 

suggests that a firm should analyze all its value activities with a view to determine 
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how these contribute to the value which customers receive, to achieve cost leadership 

with respect to cost and margin, and to identify the existing and potential sources of 

differentiation.  

 

While it is difficult to review all the contents of Porter’s competitive advantage and 

competitive strategy models, the major points of his theory on firm competitiveness 

can be highlighted as follows.  

(1) A firm’s competitive advantage comes from the competitive strategy it adopted; 

(2) The essence of formulating competitive strategy is relating a firm to its 

environment; 

(3) However, competition environment for a firm is rooted in the underlying 

economics structure of an industry and goes beyond behavior of current competitors; 

(4) More specifically, competition environment is determined by five competitive 

forces, and a model is proposed to analyze the five forces; 

(5) In coping with the competition environment shaped by five competitive forces, 

there are three generic strategies a firm can adopt: cost leadership, differentiation, 

and focus; 

(6) A firm that engages in each generic strategy but fails to achieve any of them, 

which is termed as ‘stuck in the middle’, possesses no competitive advantage; 

(7) A firm must make a choice among the many generic strategies, and the pursuit of 

more than one generic strategy simultaneously is not viable; 

(8) A firm can be viewed as a collection of value activities; 

(9) The value chain is a powerful tool which enables to further elaborate the generic 

strategies within a specific firm for achieving competitive advantage; and 

(10) Values activities are the sources for a firm’s competitive advantage. 
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2.3.2 Resource-Based and Core Competence Approach for a Firm’s 

Competitiveness 

 

The resource-based and core competence approach (hereafter resources-based 

approach) shifts the focus from the industry structure to the resources developed by a 

firm. The resources-based approach is mainly based on Selznick’s (1957) seminal 

work on “distinctive competences” and on Penrose’s (1959) argument that a firm is a 

collection of resources and its performance depends on its ability to use them 

(Ambrosini, 2003). However, the perspective really took off in the 1990s, when a 

number of conceptual papers were published (e.g. Barney, 1991; Conner, 1991; 

Mohoney and Pandian, 1992; Peteraf, 1993) and the principles were popularized by 

Prahalad and Hamel (1990; Hamel and Prahalad, 1994), who propose that firm 

should develop unique resources and achieve core competency in sustaining its 

growth. The pursuit of firm competitiveness in 1980s was fascinated by Porter’s 

competitive strategy and competitive advantage models, while in the 1990s the area 

of firm competitiveness was characterized by the resource-based approach. 

 

One of basic postulates of the resource-based approach is that a firm can be regarded 

as a bundle of resources (Penrose, 1959), which in contrast was viewed as a 

collection of value activities in Porter’s theory on firm competitiveness (Porter, 

1985). Resources include financial resources, tangible resources (such as plant, 

equipment, buildings), and intangible resources (such as patents, know-how, brand, 

experience, and organizational routines) (Dunning, 1998; Douma and Schreuder, 

1998). Draft (1983) stated that resources refers to all assets, capabilities, 

organizational processes, firm attributes, information, knowledge and so forth that 

are controlled by a firm and that enable a firm to conceive and implement strategies. 
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There are other opinions on firm resources. For example, as one of the most 

respectable propositions on firm resources, Barney (1991) classified them as physical 

resources (e.g. the machinery, buildings), human resources (knowledge, experience, 

workers’ insights), organizational resources (organizational culture, structure, 

informal processes) or financial resources (debt, equity). There is little controversy 

about what a resource is, and it is agreed that resource can be almost everything 

which could lead to strength of a firm (Wernerfelt, 1984).  

 

The resource-based approach for firm’s competitiveness postulates that resources of 

a firm are the primary determinant of competitive advantage, while in Porter’s theory 

the industry structure is the determinant and goes beyond the behavior of current 

competitors. The resource-based approach rests on two fundamental assertions: (1) 

resources possessed by competing firms may be different (i.e. resource heterogeneity) 

and (2) these differences may be long lasting (i.e., resource immobility) (Kale, 2002). 

There are two conceptions involved here: one is resources, the other is competence. 

Sometimes a distinction is made between resources and capabilities (Grant, 1991; 

Amit and Shoemaker, 1993, Rao, 1994), sometimes not (Wernerfelt, 1984; Peteraf, 

1993). When such a distinction is made, resource is understood as resource 

possession and capability as resource utilization (Brumagim, 1994). That is, 

resources are seen as consisting of inputs into the production process, and 

capabilities as the processes by which the resources are utilized.  

 

It is worth noting that not all the resources are the sources of firm’s competitive 

advantage but only those that meet a number of conditions simultaneously. The first 

one is that the resource must be valuable; A resource is said to be valuable if ‘it 
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exploits opportunities and/or neutralizes threats in a firm’s environment’, or if it 

‘enables a firm to conceive of or implement strategies that improve its efficiency and 

effectiveness (Barney, 1991). The second condition is that the resource must be rare, 

that is they must not be possessed by a large number of firms. The third condition is 

that the resource must be nonsubstitutable; it means that a resource has no 

equivalents or alternatives. The fourth condition is that the resource must be have 

attribute of imperfect imitability. Competitive advantage can be sustained if rivals are 

unable to imitate the resource. The fifth condition is that resource must be 

imperfectly mobile, that is not easily traded. Resources that meet these criteria 

simultaneously are commonly considered as firm-specific resources. 

 

According to the resource-based approach, the effective way for developing 

competitive advantage is to identify and strengthen those firm-specific resources. 

Grant (1998) proposes that the analysis and achievement of firm competitiveness can 

follow the following steps: (1) identification of a firm’s resources and capabilities; (2) 

appraisal of the potential of the resources and capabilities in generating competitive 

advantage; (3) determination of how to best exploit the resources and capabilities 

(the strategy); and (4) identification of resources gaps that need to be filled if the firm 

is to be successful in the future, followed by an attempt to fill these gaps.  

 

In summary, major propositions made by the resource-based and core competence 

approach are: 

(1) A firm can be viewed as a collection of resources (Penrose, 1959);  

(2) Competitive advantage does not depend on market and industry structures but 

stems from the resources inside a firm (Wernerfelt, 1984; Barney, 1991; Peteraf, 
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1993; Prahalad and Hamel 1990; Hamel and Prahalad, 1994); 

(3) Not all resources are necessary to be the sources of firm’s competitive advantage 

but only the firm specific resources that meet the criteria of valuable, rare, 

nonsubstitutable, imperfect imitability and imperfectly mobile; 

(4) Firm must identify and strengthen those firm-specific resources in developing 

their core competence. 

(5) Usually, “resources” here refer to not only the possession of firm-specific 

resources, but also the effective utilization of these resources to achieve 

competitive advantage. 

 

2.3.3 A Synthesis of the Two Theories 

 

After introducing the major propositions of the two dominant approaches on firm 

competitiveness, the following paragraphs discuss their merits and limitations, 

compare their similarities and differences, and suggest a conceptual framework that 

indicates the main sources of firm competitiveness.  

 

Porter’s theory is widely applied because of its various merits while only some 

typical ones are discussed here. First, the theory provides a powerful tool – five 

forces model - for analyzing competitive environment. Second, the approach 

suggests the three generic competitive strategies, which have been widely used in 

different industry settings including manufacturing, healthcare, finance, and services. 

However, one of the apparent shortcomings of Porter’s models is that it does not 

address the internal mechanisms by which a company converts the influence of a 

challenging external environment into useful internal abilities. The theory apparently 

overlooks the idiosyncratic firm competencies elicited from managerial volition, 



 39

organizational routines, reputation, and culture that are potential sources of 

sustainable competitive advantage (Lado et al., 1992). Nonetheless, the limitations of 

Porter’s theory are largely complemented by the resource-based view of firm 

competitive advantage. The major contribution of the resource-based approach is that 

it provides invaluable suggestions for firm focusing on those firm-specific resources 

to achieve competitiveness. However, there are few empirical studies in this area 

while the future of the resource-based approach lies heavily on the search for 

empirical evidence. There is also a need to know which resources are valuable in 

which contexts and, how resources can be managed in such a way as to sustain 

competitive advantage. In all, the two theories do not change the fact that firm 

competitiveness is a concept too complex to be understood and communicated 

regardless of various powerful theoretical tools that they developed to analyze it. 

 

The two theories on firm competitiveness show certain similarities in their 

propositions although they evolved from different bases and had different assertions 

from the very beginning. Porter’s approach suggests that industry characteristics 

determine competition while current competitors cannot control but find a favorable 

position to defend the competitive forces (Porter, 1980; 1985). In his later work, he 

engages the value chain to disaggregate a firm into some value activities and 

articulate that the value activities are the sources of firm’s competitive advantage 

(Porter, 1985). A firm in this circumstance is viewed as a collection of value 

activities. By contrast, the resource-based approach shifts the focus from the external 

industry structure to the internal resources possessed by a firm. The approach 

proposes that firm-specific resources are the sources of firm competitiveness (e.g. 

Barney, 1991; Prahalad and Hamel, 1990). A firm is regarded as a bundle of 
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resources in this context. Nonetheless, their viewpoints are overlapping with the 

evolvement of the two theories. By expanding the scopes of some key conceptions 

and softening some propositions, more robustness of the two theories has been 

achieved. As a consequence, differences between the two approaches are not 

remarkable, and the distinctions between them are blurred.  

 

Therefore, it would be more appropriate to consider the two theories as 

complementing rather than contradicting each other in supporting the achievement of 

competitive advantage. Ambrosini (2003) suggests that resource-based approach’s 

perspective is very much consistent with the strategic management traditions such as 

SWOT analysis. This has been echoed by other researchers (e.g. Wheelen and 

Hunger,2002; Lancaster and Massingham, 1993) who embody Porter’s theories and 

resource-based approach in the strategic management methods to achieve firm 

competitive advantage. An empirical study conducted by Kale (2002) also adopted a 

combination of the two theories as the conceptual model for seeking firm 

competitive advantage.  

 

In-depth discussions about the two dominant theories encourage the present study to 

adopt a hybrid of the two theories to identify sources of firm competitive advantage. 

A conceptual framework that indicates sources of firm competitiveness can be 

developed and illustrated in Figure 2.4. It can be seen that competitive strategy, value 

activities, and resources are three major sources for competitiveness. By following 

the sources of competitiveness as indicated in Figure 2.4, parameters identified to 

assess contractor competitiveness can be formulated. 
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So far, this chapter has reviewed the various definitions of competitiveness and 

defined the concept in the construction sector. In realizing that such a definition 

would provide little reference for assessing contractor competitiveness, this chapter 

then reviewed two dominant schools of thought on firm competitiveness. One is the 

Porter’s competitive advantage and competitive strategy model. The other is the 

resource-based and core competence approach. Sources for firm competitiveness 

seem to be clear after the discussions. A conceptual framework that indicates sources 

of firm competitiveness has been developed to secure a solid theoretical ground for 

assessing firm competitiveness. Assessing competitiveness can be accomplished by 

assessing various sources of competitiveness. Nonetheless, the framework developed 

from a general firm context might have different meanings in the construction sector. 

The next section reviews the applications of the above theories in construction. 

 

Figure 2.4  A conceptual framework for identifying sources of firm competitiveness 

 

2.4  Firm Competitiveness in Construction Business 

 
The issues of firm competitiveness in construction have long been of concern to 

researchers as well as practitioners. They have developed rich but fragmented 

literature that helps contractors to understand and improve their competitiveness. The 

review mainly covers three aspects of the literature: (1) the implementation of 
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Porter’s theory and resources-based approach in the construction sector; (2) the 

strategic management for achieving contractor competitiveness in the construction 

industry; and (3) the bidding competitiveness for construction projects. 

 

2.4.1 Applications of Porter’s Theory as well as Resource-based and Core 

Competence Theory in the Construction Industry 

 

Many researchers acknowledged Porter’s theory of competitive advantage and 

competitive strategy by orienting its application within the construction industry. 

Male and Stocks (1991) utilized the five competitive forces model to analyze the 

economic structure of the construction industry, the three generic competitive 

strategies for providing strategy options for contractors, and the value chain tool in 

helping contractors in achieving competitive advantage collectively. Betts and Ofori 

(1992) introduced Porter’s models into the construction industry and pointed out the 

vitality of these models for achieving competitive advantage in construction. Betts 

and Ofori (1994) found Porter’s generic strategies model useful in analyzing the 

sources of competitive advantage in the construction industry. Langford and Males 

(2001) mainly engaged Porter’s models in achieving competitive advantage of 

contractors. These works have provided important insights into the applications of 

Porter’s theory within the context of the construction industry. In comparison with 

the anecdotal research methodologies have been adopted in above studies, Kale and 

Arditi (2002) explored basic concepts of Porter’s theory in the construction industry 

by engaging empirical studies. While it is found that most of Porter’s models are 

effective in the construction sector, some research findings that contradict Porter’s 

original propositions have been reported. For example, contractors in the USA 

market who adopt a neutral strategy that falls between a narrow and a broad strategy 
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can also achieve competitive advantage (Kale and Arditi, 2002) whereas according to 

Porter (1980, 1985) contractors with such a neutral strategy, also called “stuck in the 

middle’, possess no competitive advantage. 

 

In addition, the applications of the resource-based approach in seeking competitive 

advantage for firms have also been explored in the construction sector. Haan et al. 

(2002) demonstrate that the core competence approach has validity when applied to 

construction. Kale (2002) engages the resource-based approach as one of the most 

important parts of his framework for identifying the sources of construction firm 

competitiveness. Kale (2002) hypothesizes that the organization structure as an 

internal firm-specific resource, and relationships with key constituents of the task 

environment as an external firm-specific resource, and proves the importance of the 

above listed resources in contributing to a contractor’s competitiveness and 

performance.  

 

2.4.2 Applications of Strategic Management Theories in the Construction 

Industry 

 

Strategic management, or long-term management refers to a set of managerial 

decisions and actions that determines the long-run performance of a corporation 

(Wheelen and Hunger, 2002). Since the beginning of the strategic management 

discipline, four major frameworks for strategic management have emerged- SWOT 

in the 1960s, Strategic Planning Matrix in the 1970s, Competitive Advantage and 

Competitive Strategy in the 1980s, and Core Competency in the 1990s (Karki,2004). 

In spite of different strategy frameworks, the evolution of this discipline has 

produced some generic procedures for strategic management, which include 
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environmental scanning (both external and internal), strategy formulation (strategic 

or long-term planning), strategy implementation, and evaluation and control 

(Wheelen and Hunger, 2002), as shown in Figure 2.5. Each procedure then comprises 

different tools for conducting the corresponding functions. For example, in scanning 

competitive environment, approaches such as the five forces model (Porter, 1980), 

value chain analysis (Porter, 1985), resource-based approach to organization analysis 

(e.g. Wernerfelt, 1984; Barney, 1991; Peteraf, 1993; Prahalad and Hamel 1990; 1994), 

and strategic groups analysis (e.g. Hatten and Hatten, 1987) are all the possible tools. 

For formulating strategies, the SWOT matrix (Andrew et al., 1965; Weihrich, 1982), 

the three generic strategies (Porter, 1980), the BCG (Boston Consulting Group) 

Growth-Share Matrix , and GE (General Electric) Business Screen are the most 

frequently used tools over the past decades.  

 

Figure 2.5  Strategic management model 

Source: Wheelen and Hunger (2002), Strategic Management and Business Policy 

 

The initial thrust of strategic management is to deal with turbulence of the business 

environment and encourage strategic thinking to achieve long-term development. 
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Strategic management is now used as an approach for achieving firm’s competitive 

advantage across a wide range of disciplines including the construction industry. For 

example, Warszawski (1996) presented a methodological procedure for strategic 

planning in a construction company. Venegas and Alarcon (1997) developed a model 

allowing management to select long-term strategies for construction firms. The 

models are largely consistent with the generic strategic management procedures 

described in Figure 2.5. 

 

Moreover, it appears that construction researchers are showing too much interest in 

strategic management, where tactical approaches are notably absent. Strategic 

decisions are basically “what shall we do?” decisions, while tactical decisions are, by 

contrast, “how should we do it?’” decisions (Langford, 2001). Fellows et al. (1983) 

suggest that construction management is generally tactical rather than strategic, 

unless the contractor is confronting a big challenge. It seems that providing tactical 

approaches is as important as, if not more important than long-term strategy for a 

contractor in gaining competitive advantage. 

 

2.4.3 Bidding Competitiveness for Construction Projects 

 

As mentioned in section 2.2, competitiveness is a concept comprising different levels 

of analysis, and a particular research realm in the construction sector is to examine 

competitiveness from the project level. The competitiveness at the project level is 

termed as bidding competitiveness in this study.  

 

Competitive bidding in construction sector 

 

The concept of bidding competitiveness derives from competitive bidding, a most 
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frequently used method for awarding contracts in the construction industry. The 

rationale for using competitive bidding is that clients have rights to achieve best 

value (for money) (Smith, 1986; Latham, 1994), and therefore require the right 

person for executing their projects (Palaneeswaran and Kumaraswamy, 2000). Since 

Friedman’s (1956) paper ‘A competitive bidding strategy’ was published, research in 

the area of competitive bidding in construction has been in progress. 

 

Lowest-price win has been the dominant mechanism in competitive bidding 

exercises. The mechanism has been considered effective, since traditionally the 

functions of projects were pre-designed and the quality of projects largely confined 

by regulations or contract documents. Palaneeswaran and Kumaraswamy (2000) 

argued that the low bid approach should be recommended when the scope of a 

project is very tight, clearly defined and innovations or alternatives are not being 

sought. Some Codes of Procedure which recommend the lowest price win are still in 

use (e.g. FDOT, 1996; NJCC, 1974; NJCC, 1989; NJCC, 1991). However, there is 

increasing dissatisfaction with the lowest-price win mechanism in competitive 

bidding. This is particular true nowadays with highly complex construction projects 

and where innovation is encouraged to increase the value of money for clients 

(Latham, 1994). Researchers point out that a focus on price only may cause problems 

such as poor quality and prolonged construction duration (Drew and Skitmore, 1997; 

Shen and Song, 1998; Cheng et al., 2000), “false economy” (Palaneeswaran and 

Kumaraswamy, 2000), or ruining the health of the entire industry in the long run (Fu 

et al., 2003). 

 

Research in the area of competitive bidding then witnessed a shift from ‘lowest-price 
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win’ to ‘multi-criteria selection’ practices (Wong et al., 2000). Numerous 

models/frameworks have been developed to assist contractors in developing their 

bidding strategies, or to assist clients in selecting proper contractors. Typical studies 

include suggesting a multi-criteria selection method by reviewing the contractor 

selection practices in the construction industry (e.g. Holt et al., 1995; CIRIA, 1998), 

improving methodology for contractor selection by introducing the mechanism of 

prequalification and bid evaluation (e.g. Holt et al., 1993), identifying multiple 

criteria for prequalification and bid evaluation (e.g. Russell and Skibniewski, 1988; 

Jaselski and Russell, 1992; Russell et al. 1992; Holt et al., 1994; 1996; Crowley and 

Hancher, 1995; Hatush and Skitmore, 1997a, 1997b), helping contractors in 

developing competitive bidding strategy (e.g. Fayek, 1998); and so forth. On the 

practical side, good guidance has been designed to encourage practitioners to adopt 

wiser contractor selection methodologies (CIC, 1993; Latham, 1994; CIB, 1997; 

CIRIA, 1998). In order to make the models more suitable in practice, to a varying 

extend research has addressed some features such as consideration of a wider range 

of criteria to ensure the comprehensiveness of the evaluation, consideration of 

multiple objectives of projects or clients, and the quickness and ease of use (Fayek, 

1998).  

 

Introduction of the competitiveness to competitive bidding practices 

 

With the development of competitive bidding strategies, some researchers (e.g. 

Flanagan and Norman, 1982a; Drew and Skitmore, 1997; Shen et al., 2004) adopt the 

concept of competitiveness to represent the performance of bidding evaluation based 

on multiple criteria. They contend that competitiveness is a powerful conception to 

synthesize various ideas arising from the research of competitive bidding, and 
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construction contracts should be awarded on the basis of contractor’s 

competitiveness to ensure the overall success of a project (Drew and Skitmore, 1993; 

Shen et al., 2004). The major contribution of these studies is that they introduced the 

concept of competitiveness into competitive bidding practices while maintaining the 

consistency with the propositions of those multi-criteria bid evaluations. 

 

Several typical studies on competitiveness in bidding can be observed. Inspired by 

Flanagan and Norman’s (1982a, 1982b, 1985) early assertions that contractor’s 

competitiveness varies according to project attributes such as type and size, Drew et 

al. produced a serial of papers on this topic. For example, they examined the 

relationship between the competitiveness of contract bids entered by individual 

bidders through the variables of bidder size, contract value and project type (Drew 

and Skitmore, 1992). They investigated the effect of contract type and size on 

competitiveness in bidding by using multiple regression (Drew and Skitmore, 1997). 

Later, their research expanded the scope from the contract type and size to client 

types, experiences of the contractor and examined a contractor’s competitiveness 

when these attributes are different (Drew et al., 2001; Fu et al., 2003). Shen, another 

advocator of the competitiveness in bidding strategy, suggests that a contractor’s 

competitiveness should be assessed not only by considering his commitments 

specified in the tender, such as tender price and contract time, but also by assessing 

his previous experience and current capacity (Shen and Tan, 2005). In addition, Shen 

et al. (2004) propose that methods for assessing contractor’s bidding competitiveness 

should take into account the characteristics of a local market. While acknowledging 

that contractor’s competitiveness varies according to project attributes (Drew and 

Skitmore, 1992; 1997), Shen and Tan (2005) further propose that competitiveness to 
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a given project also presents different patterns by allocating its own competitive 

resources such as money, manpower, and plant. Based on this assertion, a model was 

developed for contractors in developing their bidding strategies which could 

maximize a contractor’s competitiveness by incorporating the goals of project and 

contractor’s competitive resources simultaneously (Shen and Tan, 2005).  

 

 

While some researchers view the area of bidding competitiveness as the ‘diamond’ 

(most valuable part in this area) of the research, and as a result a number of papers on 

this issue were developed by those ‘diamond cutters’, there is different opinion that 

firm competitiveness is equal to, if not more important than bidding competitiveness. 

Fellows et al. (1983) suggest that construction management can be viewed in two 

dimensions – project management and business management – which are, in practice, 

interdependent. A construction firm should run along its own track, and successful 

management of a construction company contributes the success of projects it 

undertakes. A project is a temporary entity, while a firm is a continuing organization 

that creates built environment (Male and Stocks, 1991; Kale, 2002). Only when the 

firm competitiveness is strengthened can a contractor have sufficient flexibility to 

allocate its competitive resources to achieve better bidding competitiveness for a 

given project. It is therefore the different perspective of the present study to 

investigate competitiveness from the firm level. Nonetheless, studies on bidding 

competitiveness, in particular the multiple criteria for qualification and bid 

evaluation, provide strong references for the research presented in this thesis. 

 

In summary, this section reviews those empirical studies on firm competitiveness in 
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the construction industry. It shows that the strategic management approach is 

nowadays introduced to achieve competitive advantage for contractors. The 

competition environment of the construction industry is increasingly turbulent, and 

the complex competitions need to be faced with strategic thinking to achieve a 

long-term sustainable growth of the firm. As typical strategic management tools, 

Porter’s model as well as the resource-based approach are demonstrated as effective 

within the construction industry. Competitiveness as a criterion for selecting 

contractors has been increasingly used. However, some challenges should be 

addressed as well. In addition, contractor competitiveness research appears having 

shown more interest in strategic issues while tactical decisions are seldom found in 

the construction industry for achieving a contractor’s competitiveness advantage. 

Perhaps it is because tactical decisions are mainly made all the time during a 

contractor’s daily practical management while are not frequently recorded in 

published documents. Above all, competitiveness as a managerial/economic concept 

is more difficult to be understood probably due to the unique characteristics of 

construction firms and the construction industry. This also stresses the necessity to 

assess contractor competitiveness digitally and communicate it in a more effective 

way. 

 

2.5  Assessing Organization Competitiveness 

 
This section is to review principles and practices for assessing organization 

competitiveness. It appears that there is relatively little literature on assessing 

competitiveness of a construction organization while assessing competitiveness in 

other domains is not a new issue. The review will focus on those typical studies 

including the World Competitiveness Yearbook (WCY), the Global Competitiveness 
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Report (GCR), and the Key Performance Indicators (KPIs) approach. Their 

references to assessing contractor competitiveness are of central interest in this 

review.  

 

2.5.1 Principles of Assessing Organization Competitiveness 

 

Measuring object and capturing quantitative information is one of the most effective 

approaches for human beings to understand their world. For example, in 

understanding length, people created the measurement unit of meter and an object 

can be measured as a certain number of meters. In understanding weight of grain, 

people created the gram and grain can be weighed as a certain number of grams. The 

measuring approach has also been applied to many much more complicated cases in 

scientific research. For instance, the competitiveness of a nation can be measured as 

an index based on which a nation’s competitiveness can be compared and ranked (e.g. 

IMD, 2004; WEF, 2004). The assessment exercise allows people to understand and 

communicate those complex concepts such as competitiveness of a country or a firm.  

 

The principles behind the assessment of an organization’s competitiveness can be 

abstracted as CI= f (I1, I2, …, Ii,…In), where CI is competitiveness index, Ii (i=1..n) 

denote the multiple competitiveness parameters, and f(Ii, i=1..n) is the calculating 

procedures for deriving the competitiveness index from the multiple parameters 

(Shen and Lu, 2004). In other words, the major tasks for conducting the assessment 

of organization competitiveness are twofold: one is to identify a set of 

competitiveness parameters, the other is to explore the calculation procedures for 

deriving a competitiveness index from the multiple parameters. 
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Identification of parameters for assessing competitiveness 

 

As has been stated above, how we measure competitiveness depends on how we 

define it. Thus, the identification of parameters for measuring competitiveness will 

depend heavily on the definitions of competitiveness. However, as reviewed in 

section 2.2, the definitions can provide little reference to the assessment of 

organization competitiveness. As far as contractor competitiveness is concerned, this 

chapter therefore reviews the underlying theories on firm competitiveness. A hybrid 

of two dominant theories, namely, Porter’s competitive advantage and competitive 

strategy model, and the resource-based and core competence approach, is suggested 

to indicate the main sources of firm competitiveness, and in turn the potential areas 

for identifying competitiveness parameters.  

 

In addition, there are a number of guidelines for identifying competitiveness 

parameters. By referring to the various points of disagreement when it comes to 

measuring competitiveness (Buckley et al.,1988), Henricsson et al. (2004) suggest 

that the measurement of competitiveness should measure performance, potential, and 

management process. The underlying thinking is that measuring only a potential does 

not reveal anything about actual performance; that a single measure of performance 

raises the question of sustainability of that performance; and measuring the 

management process investigates the vital link that can turn potential into 

performance (Henricsson et al., 2004). Therefore, a measuring exercise should cover 

all these three areas simultaneously. The propositions of measuring performance, 

potential, and the management process seem to be suitable for the measurement of 

contractor’s competitiveness.  
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Comparably, Hu (2001) put forward some guidelines which suggest that 

competitiveness parameters should cover ‘perceivable competitiveness’ and 

‘potential competitiveness’ collectively to ensure a more comprehensive assessment. 

The perceivable competitiveness is present competency when a firm’s internal 

factors interact with its external environment. This competitiveness can be measured 

from areas such as market share, market coverage, reputation, marketing ability, 

assets status, profit status, debt status, and so on. In contrast to the perceivable 

competitiveness that is a past picture of firm’s competitiveness, the potential 

competitiveness means the ability to sustain future development. It can be assessed 

through information ability, technology innovation ability, organizational structure, 

human resources, enterprise culture, capital operating ability, etc. 

 

Hitchens et al. (2003) suggested a similar principle that parameters for assessing 

organization competitiveness should cover both the output measures and the input 

measures of performance. The output indicators could be profitability, productivity, 

labor growth, destination of sales etc, and the input side could be physical and human 

capital, R&D capability etc. A synthesis of the major guidelines for identifying 

competitiveness parameters as stated in the three studies can be listed in Table 2.2. 

 

Table 2.2 Guidelines for identifying competitiveness indicators 

  Source 

Measuring competitiveness should 
 measure performance; 
 measure potential; 
 measure the management process 

Henricsson et al., 2004 

Measuring competitiveness should 
 measure the perceivable competitiveness; 
 measure the potential competitiveness. 

Hu, 2001 

Measuring competitiveness should incorporate 
 the output measures of performance; 
 the input measures 

Hitchens et al., 2003 
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Apart from the various guidelines, there are also some general principles relating to 

the identification of competitiveness parameters. For example, Shen et al. (2004) 

suggest that measuring firm competitiveness should relate the firm to its contexts, 

and the identification of competitiveness parameters should examine the 

characteristics of the firm as well as the market environment it operates. Hu (2001) 

proposed that firm’s competitiveness is an integral system formulated by many 

factors that interact with each other. Thus, competitiveness parameters could be 

organized in a multiple-level hierarchy structure. This point has been echoed by 

various studies which organize their competitiveness indicators in a hierarchy system 

(e.g. IMD, 2004; WEF, 2004). Saaty (1980) explained that a hierarchy is useful to 

abstract the structure of a system and to study the functional interactions of its 

components and their impacts on the entire system. The multi-level structure of the 

indicator system can be illustrated in Figure 2.6. In addition, the competitiveness 

parameters should be largely consistent with the indicators adopted by accounting 

and statistics so that the data needed can be collected easier (Hu, 2001). The 

parameters should be identified in proper detail so that the data can be gathered and 

processed at acceptable cost (Hu, 2001). The major principles for identifying 

competitiveness parameters can be synthesized in Table 2.3.  

 

Figure 2.6 A sample of multi-level hierarchy structure of competitiveness parameters 
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So far, this chapter has developed a conceptual framework which indicates the 

potential areas for identifying competitiveness parameters. In addition, various 

guidelines and principles for this exercise have been reviewed. All these frameworks, 

guidelines, and principles are incorporated in forthcoming chapters to identify the 

parameters for assessing contractor competitiveness. 

 

Table 2.3 Principles for identifying competitiveness indicators 

  Source 
 Assessing competitiveness should relate a firm to its contexts 
 Competitiveness parameters should be identified by examining 

characteristics of the firm 
 Competitiveness parameters should examine characteristics of 

market environment 

Shen et al., 2004 

 Organized the competitiveness parameters in a hierarchy system 
 It is better to identify competitiveness parameters from the 

indicators adopted by accounting and statistics 
 Competitiveness parameters should be identified in proper detail 

Hu, 2001 

 

Calculating procedures for deriving a competitiveness index 

 

In general, the calculating procedures for deriving a competitiveness index from 

multiple criteria belong to a field called “Multicriteria Evaluation”. Many 

mathematical methods have been developed for this purpose. Typical methods 

include “Weighted Summation”, “Multiple Criteria Goal Programming 

(MCGP)”,”Analytic Hierarchy Process (AHP)” (Saaty, 1980), “Fuzzy Set Multiple 

Criteria Method”, etc. Nijkamp et al. (1990) categorized these methods as discrete 

multiple criteria methods versus continuous multiple criteria methods, and hard 

information methods versus soft information methods. Discrete methods only display 

a finite number of feasible choice possibilities, while continuous methods may 

encompass an infinite number of choice possibilities. Hard information means 

information measured on a cardinal scale, whereas soft information means 
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information based on qualitative (ordinal or nominal) scale. Clearly, one may also 

deal with mixed information, in which the information is partly cardinal, partly 

qualitative (Nijkamp et al., 1990). It is necessary to consider the strengths and 

weaknesses of each method while conducting the multiple criteria evaluation. For 

example, the AHP (Saaty, 1980) method provides a pairwise comparison and 

consistency check mechanism which increase the reliability of evaluation, albeit, 

adding complexity. The Fuzzy Set Multiple Criteria Method (Eden, 1965) facilitates 

the processing of fuzzy data which are widely used in qualitative research. However, 

algorithms involving fuzzy set theory are less understandable.  

 

When it comes to the measurement of competitiveness, an evaluation method should 

deal with parameters with discrete and continuous data, as well as hard information 

and soft information simultaneously. For example, parameters for measuring 

performance might largely be the continuous and hard data, while parameters for 

measuring management process are most likely the discrete and soft information. It is 

also worth noting that the method utilized should not give rise to rather heavy 

computations and complex algorithms in an assessment.  

 

In considering the above requirements, researchers tended to adopt “Weighted 

Summation”, which is one of the simplest multicriteria evaluation methods, to 

measure organization competitiveness. The method can be described as the Equation 

2.1: 

∑
=

×=
I

i
ii AVWTV

1

)(                             (Equation 2.1); 

Where TV is the total value of a higher level parameter, Ai(i=1..I) are the 

sub-parameters used for assessing the TV, Wi (i=1..I) is the weight of sub-parameter 
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Ai (i=1..I), and V(Ai) (i=1..I) is the performance of sub-parameter Ai (i=1..I) (e.g. 

Hobbs and Meier, 2000). There are two basic enquiries in this method: (1) to 

determine the Wi (i=1..I), and (2) to derive the V(Ai) (i=1..I) from its sub-parameters. 

A competitiveness index can be derived from the calculation as stated in Equation 

2.1 from the lower level parameters to the upper level ones. 

 

2.5.2 Practices of Assessing Organization Competitiveness 

 

Although there is little literature on how to assess competitiveness of contractors, 

there are relatively more studies on assessing the competitiveness of organizations 

including nations. Among the many studies, the Global Competitiveness Report 

(GCR) published by the WEF and the World Competitiveness Yearbook (WCY) 

published by IMD are most renowned. These two empirical studies are typical 

examples which represent the principles as stated in section 2.5.1. This section is to 

review the two studies with particular interests given to the methodologies they 

adopted. This section will also review the Key Performance Indicators (KPIs) 

(Department of the Environment, Transport and the Regions, DETR, 2000) approach. 

The KPI approach, strictly speaking, is not a practice for assessing competitiveness. 

However, it is an important concept in the construction industry, which can provide 

strong references for assessing the competitiveness of construction contractors. 

 
World Competitiveness Yearbook (WCY) and Global Competitiveness Report 
(GCR) 
 
For giving a quick glance over what they have done, the WCY (IMD, 2003) provided 

core steps in assessing competitiveness of the nation, which is termed 

“Methodologies in Nutshell” as shown in Table 2.4. While the GCR (WEF, 2003) 

does not provide such a list of “Methodology in Nutshell”, its basic procedures for 



 58

assessing nation competitiveness are similar to the methodology adopted by the 

GCR. 

 

Table 2.4  WCY’s “Methodology in Nutshell” 
(a) The WCY analyzes and ranks the ability of nations to create and maintain an environment which 

sustains the competitiveness of enterprises. 

 

(b)  It means  that we assume  the wealth  creation  takes place primarily at enterprise  level  (whether 

private or state‐owned) ‐ this field of research is called “competitiveness of enterprises”. 

 

(c) However, enterprises operate in a national environment which enhances or hinders their ability to 

compete domestically, or internationally ‐ this field of research is called:” competitiveness of nations” 

and is covered by the WCY. 

 

(d)  Based  on  analysis  made  by  leading  scholars  and  by  our  own  research  experience,  the 

methodology of the WCY thus divides the national environment into four main factors: 

    ‐ Economic Performance                ‐ Government Efficiency 

    ‐ Business Efficiency                        ‐ Infrastructure 

 

(e) In turn, each of these factors is divided into 5 sub‐factors which highlight every facet of the areas 

analyzed. Altogether, the WCY features 20 such sub‐factors. 

 

(f)  These  20  sub‐factors  comprises  more  than  300  criteria,  altogether  each  sub‐factor  does  not 

necessarily have the same number of criteria (for example, it takes more criteria to assess Education 

than to evaluate Prices). 

 

(g) Each sub‐factor,  independency of  the number of criteria  it contains, has  the same weight  in  the 

overall consolidation of results, that is 5% (20×5=100). 

 

(h) Criteria can be hard data, which analyze competitiveness as it can be measured (e.g. GDP) or soft 

data,  which  analyze  competitiveness  as  it  can  be  perceived  (e.g.  Availability  of  competence 

managers). Each criteria, be it hard or soft, inside a factor has the same weight. 

 

(i) In addition, some criteria are for background information only, which means that they are not used 

in calculating the overall competitiveness ranking (e.g. Population). 

 

(j) Finally, aggregating in the results of the 20 sub‐factors makes the total consolidation, which leads 

to the overall ranking in the WCY. 
Source: the IMD World Competitiveness Yearbook 2003 (IMD, 2003: pp28) 

 
A comparative examination between the WCY (IMD, 2003) and GCR (WEF, 2003) 

reveals that the two studies adopted similar methodologies in assessing the 
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competitiveness of a nation. Major procedures can be listed as follows: 

 Firstly, address definitions of the competitiveness of a nation;  

 Secondly, identify main competitiveness indicators based on the definitions of 

competitiveness of a nation. All the indicators, sub-indicators, and variables are 

organized in a hierarchy structure.  

 Thirdly, obtain performance data of the lowest level parameters. The data could 

be the ‘hard data’, which can be found directly from many sources, or the ‘soft 

data’ (‘survey data’ in GCR), which should be obtained through conducting 

Executive Opinion Survey with the assistance of their partner institutes. 

 Next, calculate the competitiveness index along a sequence from a lower level to 

the higher level by engaging a series of mathematical analyses. 

 Finally, rank the competitiveness of nations in terms of the competitiveness 

index and interpret the results. 

 

The first step in the assessing exercise is to give a clear definition to the 

competitiveness of a nation. As the cornerstone of the two approaches, the definition 

is the most essential determinant of indicators selected for assessing competitiveness 

of a nation. For example, in line with its definition of competitiveness, the IMD 

(2004) then determined that four factors should be incorporated in assessing world 

competitiveness of a nation, namely, Economic Performance, Government Efficiency, 

Business Efficiency, and Infrastructure.  

 

The second step is to identify competitiveness indicators based on the definitions of 

nation competitiveness. Competitiveness indicators identified in two different studies 

of GCR and WCY are all organized in a kind of hierarchy system. For example, 
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according to WCY, nation competitiveness comprises four factors. Each upper level 

factor in turn contains its own sub-factors or criteria. Just as stated in the previous 

section, the hierarchy structure is an effective approach for organizing various 

indicators in the practices of assessing organization competitiveness. 

 

After identifying all the competitiveness indicators, the next step is to collect 

performance data of the lowest level indicators. In the WCY version 2003, 312 such 

variables are included. 127 of them are hard data, which means their hard 

performance can be found in many resources. The rest are soft data (survey data) that 

cannot be found in official statistics but that nonetheless affect a country’s 

competitiveness. The soft data should be obtained by conducting the Executive 

Opinion Survey. The same classification of the variables is adopted by the GCR 

where variables are also divided into two categories: hard data and survey data.  

 

In calculating a competitiveness index from the multiple competitiveness indicators, 

both of the two studies adopt the “Weighted Summation”. The mathematic model of 

the weighted summation has been defined as Equation 2.1 in Section 2.5.1. By 

applying it in the case of WCY, the overall competitiveness of a nation is calculated 

from its lower level factors (level I factors as shown in Figure 2.6), which is: 

Total Competitiveness Index ∑
=

=
4

1

)(*
i

ii AVW          (Equation 2.2); 

where Wi (i=1..4) is the weight of four first level factors, V(Ai) (i=1..4) is the value 

of the four factors. In turn, the V(Ai) (i=1..4)is the weight average of its sub-factors. 

For example, if let A11= Domestic Economic, A12=International Trade, 

A13=International Investment, A14=Employment, and A15=Price, W1j =weight of A1j 

(j=1..5), the Value of Economic Performance then can be derived as: 



 61

∑
=
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j
jj AVWAV                         (Equation 2.3); 

By analog with the Equation 2.3 in calculating the value of other first level factors, 

the Equation 2.2 in assessing the total competitiveness can be further represented as 

Equation 2.4: 

Total Competitiveness Index=∑ ∑
= =

4

1

5

1

))(*(*
i j

ijiji AVWW  (Equation 2.4); 

The WCY assumes that each lower level factor has the same contribution to its upper 

level factor. Therefore, by taking into consideration the fixed structure of the first and 

second-level factors, it can be concluded that Wi =1/4 (i=1..4), and Wij=1/5 

(i=1..4;j=1..5). Similarly, the GCR adopted the weighted average approach in 

assessing the competitiveness index. However, it allocated unequal weights 

according to the status of the nations to be assessed. For example, if the nation is a 

core innovator, the Growth Competitiveness Index can be achieved through Equation 

2.5: 

GCI for core innovators=(1/2 technology index)+(1/4 public institutions index) 

+(1/4 macroeconomic environment index)      (Equation 2.5) 

 

Upon this stage, a new problem is raised. As can be expected, the scores are in 

diverse dimensions and scaled differently which should be normalized before they 

can join in calculating with the ‘weighted average’. For instance, the survey data in 

the WCY are values assessed by respondents with a scale 1 to 6. The hard data 

present differently in dimension and scale. For example, the dimension of GDP 

would be USD, while GDP growth rate would be a percentage change. A mechanism 

should be adopted to transform all the data into a common base. The WCY adopts a 

method called the Standard Deviation Method (SDM) to format the scores into 

standardized values (STD Value) of all the criteria. The SDM can be expressed as 
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Equation 2.6 and 2.7:. 

S
x-xvalue)(STD i =   (Equation 2.6);  

and 
N

)x(x
S

2∑ −
=  (Equation 2.7); 

where: x=original value, x =all country average, N=number of countries, and 

S=standard deviation. For the GCR, the survey data are achieved by the Executive 

Opinion Survey, with responses ranging from 1 to 7. Meanwhile, the hard data 

should transform to a 1 to 7 scale to keep consistence with the survey data by 

engaging Equation 2.8. 

1
)minimumsamplemaximumsample(

)minimumsamplevaluecountry(
6 +

−
−

×    (Equation 2.8) 

Hence, the survey data and the hard data with the same scale from 1 to 7 can be 

applied to calculate the competitiveness index of a nation.  

 

Key Performance Indicators approach in Construction 

 

Key Performance Indicators (KPIs) are compilations of measurement used to assess 

the performance of a construction operation (Cox et al., 2003). KPIs help an 

organization define and measure progress toward organizational goals. Once an 

organization has analyzed its mission, identified all its stakeholders, and defined its 

goals, it needs a way to measure progress toward those goals. KPIs are those 

measurements. The concept was popularized in the construction industry after the 

Department of Environment, Transport and the Regions of UK, DETR (2000) 

published a KPI report for the Ministry of Construction. Currently, there are different 

sets of KPIs developed for different interest groups. For example, according to DTI 

(2005), there are construction industry KPIs, housing KPIs, specialist KPIs, etc.  

 



 63

It is generally considered that the KPIs approach has evolved from the productivity 

measurement (or recent Total Factor Productivity, TFP), which is a neoclassical 

concept referring to how well whole economies, economic sectors, and firms use the 

available resources (Felipe, 1997). A classical definition of productivity is a 

comparison of the output of a production process to its corresponding input, i.e., the 

output to input ratio. Despite the problems such as the disagreement with the 

definition of productivity (Ganesan, 1984), the methods of measurement (OECD, 

2001; Oglesby et al., 1989), and the availability of data (Lowe, 1987), the 

productivity approach remains one of the most frequently used tools in construction 

to assess performance. However, researchers (e.g. Cox et al., 2003) argued that 

productivity measurement and performance evaluation are two separate management 

functions. Overall performance evaluation involves a more comprehensive analysis 

of these factors such as the labor input and money, while productivity is just one part 

of performance (Cox et al., 2003). The KPI approach has been devised to evaluate 

overall performance of a construction operation. It can assist the construction 

industry in assessing its ability to improve over time. 

 

Academics and practitioners are struggling with a set of common KPIs used by 

construction firms. While keeping some quantitative performance indicators such as 

costs, time, and percent completion, the KPIs approach tends to involve those 

qualitative performance indicators including health and safety (Cox et al., 2003). The 

KPI framework in the DETR report (2000) consists of seven main groups: Time, 

Cost, Quality, Client Satisfaction, Client Changes, Business Performance, Health and 

Safety. Within these groups, a range of indicators has been developed to analyze 

either project or company performance, or both. The set of KPIs is still one of the 
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most comprehensive frameworks for assessment.  

 

However, as suggested previously, it is one thing to measure a contractor’s 

performance, it is quite another to improve its performance. The measurement of 

productivity or of performance by engaging the KPIs approach provides little 

reference on how to improve the management process, and in turn the performance 

in the long run. Competitiveness is thought to be a more powerful concept enabling 

incorporation of the input, the potential, the performance, and the management 

process simultaneously. Nonetheless, the value of the KPIs approach for measuring 

competitiveness is still remarkable. It provides an approach for assessing 

performance, which is one of the main tasks in measuring firm competitiveness. The 

KPIs widely existing in the literature provide important references for identifying 

parameters useful for assessing contractor competitiveness. 

 

The above section reviewed theoretical models as well as practical solutions for 

assessing competitiveness. In general, the main challenges facing an assessment 

exercise relate to two separate but interdependent tasks: to identify a set of 

competitiveness parameters, and to determine the calculation procedures for deriving 

the competitiveness index from the multiple parameters. A conceptual framework has 

been developed to indicate all the possible areas for identifying the competitiveness 

parameters. Several guidelines and principles have been explored which makes the 

identification of competitiveness parameters more reliable. The procedures for 

calculating the competitiveness index usually engage a multiple criteria method 

called “Weighted Evaluation Summation”. All these theoretical ideas for assessing 

organization competitiveness have been well received in empirical studies such as 
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the WCY and GCR. This also encourages the author to adopt a similar methodology 

to assess and communicate contractor competitiveness. 

 

2.6 Summary 

 
Competitiveness is probably always amongst the top worries of economists, 

industrialists, politicians, and academics. It is recognized that competitiveness is at 

the heart of a firm’s success or failure in a competitive market. Enhancing 

competitiveness is the only rule for firms competing successfully against their rivals 

and surviving in the market. However, despite widespread acceptance of its 

importance, competitiveness remains a concept that is not well understood. Scholars 

and institutions have been very prolific in proposing their understanding of the 

concept but failed to reach a consensus on the definition of competitiveness. This 

literature review listed those most frequently cited definitions of competitiveness, 

and then went beyond the controversies in search of deeper insights into the concept. 

 

It is found that competitiveness is an ability encouraging improvement of economic 

or management performance over the long term, a topic comprised of different levels 

of analysis, and a subject of a multifaceted nature. Competitiveness not only provides 

a vehicle to achieve success in the short term, but also encourages the sustainable 

growth facing the competition in the long run. The word “competitiveness” cannot be 

understood by looking at it from different perspectives. It is a subject suited to 

different levels of analysis, e.g. from the nation level, the industry level, and from the 

firm level. Particularly in construction another research realm recognizes the concept 

of competitiveness at the project level. By drawing upon the common elements of 

those different approaches, this review gave a definition to the competitiveness of 
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contractors. The literature review helped to clarify the concept of competitiveness 

and articulated that the scope of the present study is confined to the competitiveness 

from the firm level in the construction industry. 

 

In addition to the various works aiming to understand the meaning of 

competitiveness, substantial research efforts have tried to identify the sources of 

competitiveness and in turn find ways to improve it. The issue is revealed as one of 

the hottest debating areas both for theoretic and empirical studies. There are two 

dominant theory streams: Porter’s competitive advantage and competitive strategy 

model, and the resource-based and core competence approach. The former view the 

firm as a collection of value activities, and the firm’s competitive advantage comes 

from the competitive strategies a firm adopted to deal with the market environment. 

The latter theory views the firm as a bundle of resources, and the firm-specific 

resources are the sources of competitiveness. By discussing their merits and 

limitations, and comparing the similarities and differences of the two approaches, 

this literature review suggests that a combination of the two theories is appropriate 

for directing the achievement of firm competitiveness. The two theories, by 

complementing rather than contradicting each other, secured a more solid theoretical 

ground for research into firm competitiveness. 

 

Many empirical studies of firm competitiveness have been conducted in construction 

businesses. One main stream is the introduction of strategic management to achieve 

competitive advantage of a construction firm, an industry where competition is 

increasingly turbulent. Porter’s theories as well as the resource-based and core 

competence approach are regarded as components of strategic management. Previous 
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literature shows that various theories on firm competitiveness have their own rights 

in the construction industry. However, the challenges are also considerable. Porter’s 

theories have caused some tensions when directly being applied to the construction 

industry, which is thought to have a bundle of distinctive characteristics. Only few 

empirical studies have explored the applications of a resource-based approach in this 

particular industry.  

 

Based upon the literature review, a picture of the topic of contractor competitiveness 

can be drawn. Competitiveness is a powerful ability but complex in terms of its 

understanding. It is particularly of concern to economists, industrialists, politicians, 

and academics but is not easily understood. It is enriched by both theoretic and 

empirical studies but it remains a highly controversial topic. It is the responsibility of 

research to communicate the concept to interested groups such as CEOs, economists, 

industrialists, politicians, and other academics. The concept is powerful. We have 

considerable knowledge on the topic, but, we have no good method to communicate 

it. That is a research gap to be filled – to find a method to communicate the concept 

of competitiveness digitally and graphically.  

 

Measuring contractor’s competitiveness to generate an index, and integrating all 

these endeavors in an IT system is considered an effective method for 

communicating the conception quantitatively and graphically. In this regard, the 

literature review includes studies on measuring organization’s competitiveness. It is 

demonstrated that the assessment of organization’s competitiveness can be abstracted 

as the conceptual model: CI= f (I1, I2, …, Ii,…In), where CI is competitiveness index, 

Ii (i=1..n) denote the multiple competitiveness indicators, and f(Ii, i=1..n) is the 
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calculating procedures for deriving the competitiveness index from the multiple 

criteria. Various principles and practices for the measuring exercises have been 

reviewed and found invaluable for this study. 
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CHAPTER 3  CHARACTERISTICS OF CHINA’S 

CONSTRUCTION INDUSTRY 
 

3.1 Introduction 
 

The motivation to investigate the characteristics of China’s construction industry is 

that assessing competitiveness should understand the competition that is taking place 

in this market. It is assumed that the market environment for contractors’ competition 

is mainly shaped by the construction industry. In addition, by investigating the 

characteristics, specific factors that contribute to the competitiveness of a Chinese 

contractor can be identified. It is assumed that different market conditions might 

generate different competitiveness source factors. Considering that a wide range of 

issues relating to the construction industry might be covered, this chapter firstly 

develops an analytical framework to facilitate the investigations. Following the 

framework, the characteristics of the Chinese construction industry are then 

investigated from various aspects such as government, legal system, etc. The impacts 

of these characteristics on the assessment of competitiveness are also of interest.  

 

3.2 Framework for Analyzing Characteristics of China’s 

Construction Industry 

 
Investigating the characteristics of China’s construction industry is not very exciting 

but the need to do it has become clear to many people. The challenges mainly come 

from the complexity of the construction industry and the particular profile of China. 

The industry is commonly known as fast-moving, in a rapid transition from a planned 

to a market economy and moving towards the world community. A wide range of 

issues relating to the construction industry might be covered, and an analytical 
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framework, therefore, is needed to facilitate the investigation. 

 

There are various studies concerning the characteristics of the construction industry. 

These have either looked at the construction industry in general (e.g. Hillebrandt, 

1974; 1984; Gruneberg and Ive, 2000a; 2000b), or they have focused on China’s 

construction industry in particular (e.g. Flanagan and Li, 1997; Walker et al., 1998; 

Chen, 1998). Hillebrandt (1974) applied economic theory in her analysis of the 

construction industry and suggested a new discipline - Construction Economics. 

These studies provide a framework for analyzing the construction industry by using 

basic concepts of economics such as market, firm, cost, price, demand and supply. 

The area of Construction Management complements Construction Economics in an 

analysis of the construction industry. Some managerial issues such as organization 

structure, financial management, human resource management, are discussed in the 

context of construction to provide an understanding of the industry as well as the 

enterprises operating in it (Newcombe et al., 1990; Harris and McCaffer, 1989). 

Construction Management and Construction Economics provide tools for analyzing 

construction activities. In addition, Shen et al. (2004) proposed to consider three 

aspects in describing the characteristics of the construction business environment, 

namely, general environment, regulation framework and business relationship. Each 

aspect in turn consists of its own issues. For example, the general environment 

includes natural, political, economic, social, technological environment, etc.  

 

Substantial research has also been undertaken into the Chinese construction industry. 

For example, Flanagan and Li (1997) examined the characteristics of Chinese 

construction industry from aspects such as history and transition of the whole 
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economy, demand for infrastructure and housing, business operations, etc. Walker et 

al. (1998) explored the similarities and differences between China’s construction 

industry and its Western counterparts with special consideration given to the 

implications for the “foreigner parts” of a construction Joint Venture in China. Chen 

(1998) reported the characteristics and status of China’s construction industry from a 

number of areas including output, relation to the economy, enterprises and labour 

forces, and demand. There are other studies carried out to analyze the Chinese 

construction industry (e.g. Shen and Song, 1998; Lam and Chen, 2004; Shen et al., 

2001; and Mayo and Liu, 1995).  

 

A major limitation of the above studies is that their data are too old to be reliable, 

which in turn makes it necessary for this study to investigate the characteristics again 

based on the latest data. In addition, the impacts of these characteristics on the 

assessment of contractor competitiveness have not examined. Nonetheless, all these 

studies provide references for developing the analytical framework which is 

illustrated in Figure 3.1. It highlights seven areas that guide the investigations of 

characteristics that distinguish China’s construction industry from its Western 

counterparts.  

 

Figure 3.1 Framework for analyzing the characteristics of China’s construction 
industry 
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3.3 Insights into the Characteristics of China’s Construction 

Industry 

 
Following the analytical framework, the next sections identify the characteristics of 

the construction industry. Special consideration will be given to the implications of 

these particular features to the exercise to assess contractors’ competitiveness. The 

data used in this chapter are from the Statistical Yearbook of China over various years 

unless otherwise indicated.  

 

3.3.1 Overview of China’s Economy 

 

With a population of 1.2 billion people and a land area of 9.6 million square 

kilometers, China is the largest country in the world in terms of population and the 

third largest in area. Over the past twenty years, the world has witnessed a rapid 

economic transformation in China. Table 3.1 shows the main indicators of China’s 

GDP from 1997 to 2004. The average annual growth rate of GDP since 1997 is more 

than 8%, and the amount of GDP reached a new height of 13,651.5 RMB billion by 

2004. In comparison with the depressed economy of the rest world, China’s 

development in recent years has been very impressive.  

 
Table 3.1  China’s GDP and growth rates 1997-2004 

 1997 1998 1999 2000 2001 2002 2003 2004 
GDP (RMB 100 million) 74462.6 78345.2 82067.5 89468.1 97314.8 105172.3 117251.9 13687.9 
Growth Rate 8.8% 7.8% 7.1% 8% 7.5% 8.3% 9.5% 9.5% 
Primary Industry Growth 3.5% 3.5% 2.8% 2.4% 2.8% 2.9% 2.5% 6.3% 
Secondary Industry Growth 10.5% 8.9% 8.1% 9.4% 8.4% 9.8% 12.7% 11.1% 
Tertiary Industry Growth 9.1% 8.3% 7.7% 8.1% 8.4% 8.7% 7.3% 8.3% 
Per Capita GDP (Yuan/person) 6054 6308 6551 7086 7651 8214 9111 10561 

GDP was calculated by using the nominal dollar value   

 

China’s economy really took off in 1978 when it adopted the “open-door” policy and 

launched economic reforms as a platform for modernization. Since then, China has 

moved from a centrally controlled economy to a “socialist market economy”. There 
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have been two different opinions struggling against each other since the launch of 

economic reform in China (Yang, 2005). The differences refer to which one should 

take a leading role between the market (incentive-based competition) and plan (state 

planning) in dominating the economic activities. Whilst Western economists argue 

that these two are not natural partners, it is generally accepted in China that 

“government planning and market regulating are two integral parts of the socialist 

market economic system”. It should allow the market to allocate factors of production 

and to increase efficiency while the central planning is indispensable in ensuring 

healthy development of the whole economy.  

 

With the deepening of the reform, the structure of China’s economy has been 

transformed. Table 3.2 shows that the last twenty years have seen a decline in the 

share of agriculture in GDP and an increase in the service share. The transformation 

of the economy’s structure can also be seen from the fact that China has sought to 

develop and integrate diversified forms of ownership (UNIDO, 1992). Before the 

1980s, only stated-owned or collective-owned economies were allowed. After the 

“open-door” and economic reform, various non-public economies were developed 

and played an increasingly important role in the whole economy. They will also be 

strongly encouraged and promoted in the future. Attracting foreign investment has 

been, and will continue to be, the cornerstone of China’s policy of economic reform. 

Table 3.3 shows the composition of enterprises in China. 

 

Table 3.2  Composition of the GDP in term of different industries 
 1978 1985 1990 1995 2000 2003 

Agriculture  28.1% 28.4% 27.1% 20.5% 16.4% 14.6% 
Industry & Construction 48.2% 43.1% 41.6% 48.8% 50.2% 52.2% 
Tertiary Industry 23.7% 28.5% 31.3% 30.7% 33.4% 33.2% 
Gross Domestic Product 100% 100% 100% 100% 100% 100% 

GDP was calculated by using the nominal dollar value   
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Table 3.3  Composition of enterprises/units with different funds 
 2000 2001 2002 2003 

Domestic Funded Enterprises 162900 171300 181600 196200 
State-owned industry 42400 34500 29400 23200 
Collective-owned industry 37800 31000 27500 22500 
Other Enterprises 54200 64400 90200 111900 

Enterprises with Funds from Hong Kong, Macau, and Taiwan 16500 18300 19500 21200 
Foreign Funded Enterprises 12000 13200 14900 17400 
 
China’s economic policies seem clear although it is assumed that the economic 

reform is an experimental exercise with few experiences for references. Three major 

forces – foreign trade, domestic investment, and household consumption, stimulate 

economic growth. In 2004, the volume of total imports and exports reached a new 

height of US$1,150 billion. This ranked China as the third largest trading country, 

after the USA and Germany. The second force for economic growth is to increase 

domestic investment by pursuing a proactive fiscal policy and a prudent monetary 

policy. As a consequence, some mega projects were launched, such as the Three 

Gorges Project, the Diversion of Electricity from the Western to Eastern Regions, and 

the Qinghai-Tibet Railway. Recent years have seen an overheating of the fixed asset 

investment and the government took action to cool down the economy. The third 

driving force is the development of household consumption. Through strong 

intervention such as fiscal policy, monetary policy, law, administration, and market 

regulators, the Chinese government ensure the overall health of the whole economy 

over the past years.  

 

While significant progress in China’s economy has been made, a number of problems 

have arisen.  

Regional Differences. The concentration of economic development along the eastern 

seaboard has led to significant imbalances between regions. The wealth gap between 

the east and the other regions is substantial. To this end, two strategies were devised 

recently. One is the West Region Development Strategy started in 2000, the other is 
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the Strategy for Revitalizing the Old Industrial Bases of Northeast proposed in 2003. 

Wider Income Gaps and Problems of China's Agriculture, Rural Areas, and 

Farmers. The imbalance of Chinese economic development can also be seen in the 

widening income gap between the residents in different areas. The gap is even more 

remarkable between the city residents and farmers in rural areas. The latter accounts 

for about 70 percent of the population. The increasing gap is creating social tension 

and widespread discontent. The government acknowledged that Problems of China's 

Agriculture, Rural Areas, and Farmers (also San Nong Problems) are the first priority 

within the new government agenda, and drastic measures such as lowering or 

canceling taxation on agriculture have been used to address the plight of the farmers.  

Overheating of the Economy. One of the serious problems is overheating of China’s 

economy where growth of investment in fixed assets remains too high and 

unreasonable investment in certain industries have not been put under control. This 

has led to short supply of energy and resources such as power, coal, and land in recent 

years. Central government then prefers to pursue a “continuous, rapid and healthy 

development of nation economy”. A series of macro-control policies and measures 

including the prudent fiscal policy, administrative intervention has been adopted to 

cool down the overheating economy.  

Poor Performance in Sustainable Development. It is acknowledged in China that the 

rapid development over recent years has not been a sustainable use of resources. On 

the contrary, the economy is developed at the cost of low utilization rate of resources 

and deterioration of the environment. To this end, the government advocates the 

implementation of the “Scientific View of Development”, a principle that emphasizes 

the value of human beings, integrates the development of economy and society, and 

promotes the harmonization between human beings and nature. 
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Despite the various challenges that China faces, it still enjoys some positive economic 

factors such as high national savings, abundant low-cost labour supply, improvement 

of human capital, dynamics of the non-state sector, influx of Foreign Direct 

Investment (FDI), low level of capital stock per capita and its large domestic market 

(NBS, 2001). Driven by these positive factors, China’s economy is likely to continue 

to grow robustly over the medium and long term.  

 

3.3.2 Overview of China’s Construction Industry 

 

China’s construction industry took off in 1992 as its economy heated up. By 1996, 

construction activity was five times higher than in the 1980s. In the same year, the 

government designated construction as a “pillar industry” for bringing along 

continuous, rapid and healthy development of the national economy. Consequently, 

China’s construction industry has grown rapidly and is now one of the biggest in the 

world. Table 3.4 shows the GDP of China’s construction industry from 1997 to 2004. 

It can be seen from the Figure 3.2 that either the construction GDP, or the 

construction output value, or the value-added of the construction activities, has 

increased annually. The growth rate of the construction GDP and the construction 

GOV have maintained a strong level of development, showing that construction has 

been one of the locomotives of the Chinese economy. 

 
Table 3.4  GDP of China’s construction industry – 1997-2004 
 1997 1998 1999 2000 2001 2002 2003 2004 
Construction GDP (100 million) 4810.6 5231.4 5470.6 5888.0 6375.4 7005.0 8181.3 9572.1 
Growth Rate of Construction GDP 2.6% 9.0% 4.3% 5.7% 6.8% 8.8% 12.1% 8.1% 
Contribution of Construction GDP to economy 6.46% 6.68% 6.67% 6.58% 6.55% 6.66% 6.98% 6.99% 
Construction Gross Output Value (100 million) 9126.48 10062.0 11152.9 12497.6 15361.6 18527.2 23083.9 27745.4 
Growth Rate of  
Construction Gross Output Value 10.19% 10.25% 10.84% 12.06% 22.91% 20.61% 24.59% 20.2% 

Value Added of Construction (100 million) 2540.5 2783.8 3022.3 3341.1 4023.6 4698.3 4654.7 5665.9 
GDP and GOV were calculated by using the nominal dollar value 
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Figure 3.2 The growth rate of national GDP, construction GDP, and the construction 

Gross Output Value (GOV) 

 

China’s construction industry comprises almost 50,000 enterprises, ranging from 

state-owned to companies solely owned by foreign investors. Table 3.5 shows the 

demographic indicators of the construction enterprises. An interesting trend is that 

recent years have seen a decline in state-owned enterprises (SOEs) and 

collective-owned enterprises (COEs), while the private-owned, foreign funded, or 

other enterprises (e.g. Sino-foreign equity construction JVs or Sino-foreign 

cooperative construction enterprises) showed the reverse. The changing of ownership 

is encouraged by the government to increase the efficiency of the construction 

industry.  

Table 3.5 Indicators of the number of construction enterprises 1997-2004 
 1997 1998 1999 2000 2001 2002 2003 2004 
Number of Enterprises 44017 45634 47234 47518 45893 47820 48688 53309 
  State-owned 9650 9458 9394 9030 8264 7536 6638 NA 
  Collective-owned 29872 28410 27197 24756 19096 13177 10452 NA 
  Funded From Hong Kong, Macau and Taiwan 491 629 664 635 622 632 535 NA 
  Foreign Funded 454 337 341 319 274 279 287 NA 
  Others 3550 6800 9638 12778 17637 26196 30803 NA 
 

The industry has attracted around 25 million people, as shown in Table 3.6. While 

acknowledging the importance of the construction industry in contributing to the 

national economy and employment, warning also was given that there are too many 

enterprises and workforces involved. The intense competition will ruin the health of 

the entire industry in the long run. In addition, although China owns the bulk of 
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professionals such as designers, and engineers, most of the labourers come from rural 

areas, and have little, if any, professional training (Flanagan and Li, 1997). The 

imbalance between the professionals and labourers raise problems such as poor 

construction quality, a low safety record, and inadequate protection of workers’ rights. 

Productivity of the construction industry has increased with the introduction of 

market competition, improved technology, and innovation. Table 3.6 shows the steady 

growth of labour productivity in terms of value added over the past 8 years. 

 

Table 3.6 The number of manpowered and labour productivity of construction 

1997-2004 
 1997 1998 1999 2000 2001 2002 2003 2004 
Number of Persons Employed (10 thousand) 2101.5 2030.0 2020.1 1994.3 2110.7 2245.2 2414.3 2557.9 
Overall Labour Productivity  
in terms of Value Added (Yuan/Person) 12089 13350 14451 15929 17621 19316 17476 20817 

Growth rate of Overall Labour Productivity NA 10.4% 8.2% 10.2% 10.6% 9.6% -9.5% 19.1% 
Valued added is measured in real terms 

 

The rapid development of the construction industry, on the one hand, is a response to 

the huge demands for infrastructure and housing in China with the growth of 

economic growth. On the other hand, the government treats investment in 

infrastructure and housing as one of the regulators to stimulate the economy. This has 

led to a huge amount of national fixed asset investment. Table 3.7 presents the various 

indicators on fixed asset investment since 1997. China is now providing one of the 

biggest construction markets in the world. Given the continued need for housing and 

infrastructure construction, the construction industry in China is most likely to 

continue enjoying this rate of fast development for many years to come. 

Table 3.7  Fixed asset investment 1997-2004 
 1997 1998 1999 2000 2001 2002 2003 2004 
Total Investment (100 million Yuan) 24941.1 28406.2 29854.7 32917.7 37213.5 43499.9 55566.6 70477.4 
Growth Rate 8.9% 13.9% 5.1% 10.3% 13.0% 16.9% 27.7% 26.6% 
Investment for construction and 
installation (100 million Yuan) 15614.0 17874.5 18795.9 20536.3 22954.9 26578.9 33447.2 42803.6 

Percentage of Investment for 
construction and installation in the total 
fixed asset investment 

62.6% 62.9% 63.0% 62.4% 61.7% 61.1% 60.2% 60.7% 

Growth Rate 3.3% 14.4% 5.2% 9.2% 11.8% 15.8% 25.8% 27.9% 
Figures in this table were calculated by using the real terms 
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3.3.3 Government Bodies 

 

The government plays a substantial role in all aspects of the construction industry. It 

is able to affect the industry, not only as a government in its functions of managing 

the economy and setting and maintaining standards, but also directly as a client 

(Hillebrandt, 1974). This is particularly true when it comes to China where 

government undertakes a strong supervision of the whole economy. According to the 

latest definitions of responsibilities of government bodies, the four ministries having 

the closest relationship with the construction industry are Ministry of Construction 

(MOC), National Development and Reform Commission (NDRC), Ministry of Land 

and Resources (MLR), and Ministry of Commerce (MOFCOM). 

 

The MOC takes the leading role in implementing strategies for developing the 

construction industry in China. Its comprehensive responsibilities include drafting 

policies, laws, and development plans related to town planning and construction, the 

building industry, and urban infrastructure development. The central organization of 

the MOC is mirrored in the construction commissions of the provinces, autonomous 

regions, and municipalities such as Beijing, and Shanghai. The NDRC is a 

ministry-level commission which has the mandate to control and regulate China's 

macro economy and future planning, and assumes the main responsibility for 

sustainable development and implementation of China's agenda. For example, it 

proposes the total size of the capital investment of fixed assets, makes plans for 

construction projects funded by the state, and manages major foreign currency 

investment projects. The MLR’s major responsibilities are for planning, 

administration, protection and rational utilization of natural resources such as land, 

mineral and marine resources in China. The Ministry was newly setup in 1998 as the 
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country witnessed the pressing need to rationalize its use of limited resources. One of 

the most important responsibilities relating to the construction industry is to compile 

and implement the national comprehensive planning for land use, which is one of the 

most essential elements for the construction industry. The MOFCOM is responsible 

for overseas contract business, giving approval for Chinese enterprises to work 

overseas and taking a general administration role for these enterprises. The overseas 

enterprises are mainly subject to joint supervisions of the MOFCOM and the MOC if 

conducting construction business in China. There are other ministries relating to the 

construction industry. For example, The State Administration for Building Materials 

Industry (SABMI) mainly administers the manufacture and mining of building 

materials. The Ministry of Railways (MOR) has a large number of construction units, 

whose qualifications are under the management of MOC, however, whose business 

operations are mainly under the supervision of the MOR.  

 

In the past, the government has been involved in the daily operations of construction 

enterprises directly. With the transition from the centrally planned economy to a 

market economy, the policy of separating government from enterprises was 

implemented. Instead of managing business operations directly, government has a 

supervisory role through for example, controlling the national fixed capital 

investment, improving the legal system, license management, quality norms, and so 

on. The aim is to achieve a greater separation between government and enterprises 

with reduced bureaucracy, but today’s construction industry in China is still under the 

strong supervision of government. Developing a good relationship with government 

is essential for many contractors to develop their competitive advantage. This section 

therefore nominates the relationship with government (CFI 1) as the factor for 



 81

assessing contractor competitiveness. The competitiveness factors identified in this 

chapter are all associated with the characteristics of the Chinese construction industry. 

Therefore, they were coded as Competitiveness Factors associating with Industry 

(CFI).  

 

3.3.4 Legal System 

 

A legal system has been developed to guide the reform of the construction industry. 

Two initiatives have sped up the legal development. One, the “Rule of Law”, supports 

the idea that China should be administered based on laws rather than on leaders’ 

subjective opinions. The second is China’s accession to WTO. The government has to 

abolish or revise laws and regulations towards an international practice in line with its 

commitments to WTO. As a consequence of the two initiatives, a large number of 

regulations have been promulgated in recent years. 

 

Different classifications of the legal system relating to construction are helpful to get 

a quick overview of the construction business environment. According to Shen et al. 

(2004), the legal framework related to the construction can be described through eight 

major regulatory systems such as business license and qualification, quality 

monitoring, project supervision, and so on. Each system is administered by various 

regulations. Lam and Chen (2004) report that the construction legal system in China 

mainly consists of the laws and regulations at three levels: (1) laws promulgated by 

the NPC of the PRC, (2) administrative regulations promulgated by the State Council 

of the PRC, and (3) departmental regulations and rules which are promulgated by the 

MOC. Also, there are a large number of local regulations and rules promulgated by 

the governments at the level of provinces, autonomous regions, and municipalities, or 
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the construction commissions at this level. Currently, there are 4 laws, 18 

administrative regulations, 86 departmental regulations and rules, and about 1200 

local regulations and rules relating to the construction industry. Table 3.8 lists some 

selected laws, administrative regulations, and departmental regulations and rules. 

 

Table 3.8 A list of some selected laws, administrative regulations, and departmental 

regulations and rules relating to construction  

Level Title of the law or regulation Date of 
Promulgation 

The Construction Law 1 Nov. 1997 
The Bidding and Tendering Law 30 Aug. 1999 
Urban Planning Law 26 Dec 1989 
Urban Real Estate Management Law 5 Jul. 1994 

Laws 

Arbitration Law 31 Aug 1994 
Regulations on Administration of Construction Safety 1 Feb. 2004 
Regulations on Administration of Property Management 1 Sep. 2003 
Regulations on Administration of Urban House Dismantling and Relocation 1 Nov. 2001 
Regulations on Administration of Construction Project Quality 30 Jan. 2000 
Regulations on Administration of Construction Project Survey and Design 25 Sep. 2000 
Regulations on Administration of Urban Real Estate Development and Management 20 Jul. 1998 

Administrative 
regulations 

Regulations on Registered Architects of PRC 23 Sep. 1995 
Regulations on Administration of Registered Engineer of Construction Survey and Design 4 Feb. 2005 
Measures for Administration of Property Management Units 17 Mar. 2004 
Regulations on Administration of Foreign–Invested Construction Enterprises 27 Sep. 2002 
Regulations on Administration of Foreign-Invested Construction and Engineering Design Enterprises 27 Sep. 2002 
Regulations on Administration of Qualification of Construction Surveying and Design Units 25 Jul. 2001 

departmental 
regulations 
and rules 

Regulations on Administration of Qualification of Construction Enterprises 6 Apr 2001 
 

A number of criticisms are frequently directed towards the Chinese legal system. 

Many enterprises have experienced situations in which laws enforced differ 

significantly from the laws actually promulgated. Furthermore, written regulations are 

often interpreted very broadly or even violated in practice. In addition to the National 

People’s Congress, Local People’s Congresses have played an increasing role in rule 

making. The proliferation of legislation is frequently confusing for both foreign and 

domestic enterprises. This situation is compounded by the fact that national and local 

legislation frequently overlap or contradict each other. Some other long-standing 

problems such as disorder in the construction market, or poor quality of construction 

projects are partly rooted in the incomplete legal system and the lack of awareness of 

the law (LAB and MOC, 1997). All these formulate the status of the Chinese legal 
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system, and in turn the business environment for construction activities. 

Understanding China’s legal and regulatory system (CFI2) relating to the 

construction industry is essential for developing competitive advantage in this market.  

 

3.3.5 Qualification Management 

 

The qualification management in Chinese construction industry is twofold. One is the 

management of Qualification for Enterprises (QoE), a distinguishing feature of 

China’s construction industry. The other is the Qualification for Professionals (QoP), 

which is similar to international practices, however, it has its own characteristics. The 

major intention in setting up the qualifications is to strengthen the supervision of 

construction market and project quality. In China, construction places more 

importance in the QoE although recent years have seen an increasing role of the QoP 

in construction. 

 
Qualification for Enterprises (QoE) 
 
The QoE is a “one qualification certificate, one business license” system where the 

certificate has to be obtained first, then the license. Management of QoE in China is 

mainly defined in two official documents, namely, the Construction Law (NPC, 1998), 

and the Regulations on Administration of Qualification of Construction Enterprises 

2001 (RAQCE 2001) (MOC, 2001a). The purpose of qualification management is to 

strengthen the supervision over construction activities, to maintain the function of the 

construction market, and to ensure the quality of construction projects. Some key 

points about the enterprise qualification are listed below: 

 The MOC is responsible for general affairs in the administration of QoE.  

 A company can only contract projects that fall within the grade for which it is 

qualified. 
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 Contractors are divided into three categories, namely, main contractor, specialist 

contractor and labour sub-contractor. 

 General contractors are grouped into 12 categories, such as residential facilities, 

road facilities, railway facilities, etc. Four grades are classified in this series of 

enterprise: Special Grade (highest level), Grades I, II, and III (III as the lowest 

level). 

 Specialist contractors are divided into 60 categories, such as earthwork, 

foundation work, and graded as Grade I, II, and III. 

 Labour subcontractors are divided into 13 categories, and classified into Grades I 

and II. 

 Criteria for assessing the grade of QoE may include registered capital, annual 

construction output, technology capacity and previous track record, and so on. 

 The grade can be lowered or upgraded subject to an official review conducted 

annually; 

 Enterprises are not allowed to lend or sell their QoE. 

 
Qualification for Professionals (QoP) 
 
Since 1988 when the qualification for Registered Project Supervision Engineer was 

first introduced, China has established about 10 categories of QoP. They are  

(1) Registered Project Supervision Engineer;  

(2) Project Manager (to be transferred to the Registered Builder);  

(3) Registered Architect;  

(4) Registered Structure Engineer;  

(5) Registered Project Cost Engineer;  

(6) Registered Town Planner;  

(7) Registered Real Estate Appraiser;  
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(8) Registered Real Estate Broker;  

(9) Registered Survey and Design Engineer;  

(10) Registered Builder.  

So far, according to the MOC, the management structure of QoP has been 

provisionally established in China’s construction industry. It is considered that the 

implementation of QoP in China contributes significantly to industrial reform, market 

order, quality of projects, and economic efficiency.  

 

However, the administration of QoP in China is considerably different from 

international practices. Firstly, it is the government that takes the responsibility for 

administering QoP. The procedures for examining, registering and monitoring 

individual professions are all dominated by the MOC or its associated construction 

commissions. It is different from international practices in that institutions or 

associations undertake most of the CPD, all training courses in China are not yet 

accredited by these bodies, but are approved by the Chinese government’s education 

department (Flanagan and Li, 1997). Secondly, there are complaints that there is a 

fixed relationship between enterprises and professionals. For example, professionals 

should be registered after obtaining the qualification certificates so that they can use 

the ‘signature and stamp’ as qualified professionals. In addition, registering 

themselves in different enterprises is not easy for the professionals. Finally, there is 

weak relationship between professionals and associations. It is also different from the 

West where professionals tend to find their career communities in some institutions 

such as the CIOB, and ASCE, China’s construction professionals care more about 

qualifications issued by government bodies such as the MOC. 
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It is regulated in China that construction enterprises can only operate a business 

within certain types of works in line with their qualification grades. For example, a 

Special-Grade main contractor in the ‘residential facilities’ series can undertake 

different types of residential facilities without constraints while a Grade I contractor 

in this series can only undertake projects of a limited size. The QoE therefore has a 

considerable impact on competitiveness and so it is necessary to include the QoE 

(CFI3) as a factor for assessing contractor competitiveness. In addition, the number of 

professionals is crucial in obtaining the corresponding qualification grades. One of 

the strategies for construction companies to qualify for a higher grade is to enroll 

enough professionals, especially those who hold certificates of QoPs. Therefore, it is 

also necessary to include the factor of QoP (CFI4) in the exercise of assessing 

contractors’ competitiveness.  

 

3.3.6 Competitive Tendering and Bidding 

 

The introduction of market competition is a major upheaval that has caused one of the 

most profound changes to China’s construction industry since the 1980s. Under the 

old planned economy system, the government was not only responsible for freely 

providing all finances for construction works but was also responsible for assigning 

projects to contractors. Project clients were various state-owned organizations and 

their management staff had no responsibility for the overruns of budgets or 

construction time. Contractors had no motivation because they were not allowed to 

make profits as the industry was considered a nonprofit-making sector in the national 

economy. Essentially, there was no competition in construction activities, and the 

industry suffered from severe setbacks in terms of efficiency and effectiveness.  
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In 1984, competitive bidding and tendering was introduced, symbolized by the SPC 

(now the NDRC) and the MOC jointly issuing the first official regulation on this 

practice. Some fundamental changes have been made since then. The competitive 

bidding and tendering has changed the system of construction project financing from 

traditionally government-free allocations to loans from commercial banks, and 

changed the project procurement system from traditional government assignments to 

competition through the tendering process as occurs in international practice (Shen 

and Song, 1998). The state-owned construction firms were pushed into a competitive 

market which they had never experienced. They suffered huge problems such as 

restructuring and the redundancy of ‘uncompetitive’ staff before they reformed to 

become more commercial and regained competitive advantage. Non-stated owned 

construction firms were allowed to set up and enter the market to compete for 

contracts. Foreign contractors were allowed to enter China’s construction market to 

compete as well. All these developments contributed significantly to the improvement 

of effectiveness, productivity and management efficiency of China’s construction 

industry.  

 

A milestone for competition in Chinese construction is the promulgation of the 

Bidding and Tendering Law (NPC, 1999), which aims to regulate bidding and 

tendering activities, to protect the benefits of the nation, public, and parties involving 

in the activities, and to increase efficiency and project quality. While some problems 

such as avoiding tendering, excessive subcontracting, and unfairness or corruption 

still exist, impressive improvements including lower construction costs and 

improvement of construction quality have been made since the promulgation of the 

Law.  
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Competitive bidding and tendering plays a key role in construction business. Winning 

enough projects is essential for contractors to survive in the current market and in the 

future. It is important for contractors to understand the competitive bidding and 

tendering practices (CFI5), to develop considerable expertise on these activities 

(CFI6), and to adopt proper bidding strategies (CFI7) if they are to win contracts. 

The factors of the competitive bidding and tendering need to be fully considered in an 

exercise for assessing contractor competitiveness in China. 

 

3.3.7 Pricing Mechanism 

 

The mechanism for pricing construction projects in China is transforming from a 

traditional quota system based on “norms and specifications” to an international 

practice based upon Bills of Quantities (BoQ) and market price information. 

According to the traditional quota system, price of a construction project are 

calculated from quantities of work and norms where the latter are yardsticks for 

labour, material and plant consumption. All contractors who are interesting in bidding 

for a certain project have to price on the basis of the same norms and quota. The 

pricing system is then widely criticized for lack of flexibility (e.g. Li et al., 2005). 

Some measures have been taken to increase the flexibility, e.g. allowing local 

authorities to set out some norms and specifications to suit local conditions, and 

publishing price information of materials and adjustment rates periodically. However, 

the quota system cannot keep up with a fast-moving market. For example, the quotas 

of labour, materials, and plants involved in the quota system are the average of actual 

consumptions. The published price information cannot cover all the categories of 

materials or plants. Moreover, all the contractors, in spite of their technological ability, 
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management skills, or channels for procurement, have to follow the same quota 

system, which has severely constrained the efficiency and autonomies of firms.  

 

The construction industry is gradually adopting a Bills of Quantities (BoQ), a 

mechanism which has already been widely implemented in the West especially in the 

Commonwealth of Nations (Cai and Zhang, 2002). This is signaled by the publication 

of the Regulations on Administration of Contracting Pricing of Construction Projects 

2001(MOC, 2001b), and the Norms of Pricing Construction Projects Based on Bills 

of Quantities GB50500-2003 (MOC, 2003). In this new pricing mechanism, clients or 

their cost and price consultants will produce a bill of quantities including activities 

and materials required to execute a project. Contractors propose prices based on their 

capacities, BoQ, and tendering documents. The pricing mechanism based on the BoQ 

is thought to be more effective in encouraging contractors to improve their 

technological abilities and management skills, which in turn increases their 

competitiveness. According to the construction reform agenda, the BoQ will be the 

dominant pricing mechanism eventually. 

 

Substantial action needs be taken before the new pricing mechanism is able to bring 

competitive advantage to a contractor. A body of knowledge should be developed to 

understand the practices of BoQ (CFI8). Contractors should develop their own price 

information system and internal norms (CFI9) (Wang, 2005). All these factors need to 

be considered in measuring contractors’ competitiveness. 

 

3.3.8 Quality Monitoring and Management 

 

Poor quality is a critical problem with which China’s construction industry has long 
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been troubled. According to the NBS (2002), the rate of excellent quality projects is 

only about 40% from 1997 to 2001. It was reported that the industry has grown so 

fast that the quality of some construction projects could not be fully guaranteed and 

the system of administering construction quality gradually revealed some 

malpractices (Ministry of Works and Sharma, 2003). Chen (1998) stated that the 

reasons for low quality of construction range from poor designs, materials, weak 

management, ambitious completion targets, lack of worker skills, etc. Flanagan and 

Li (1998) suggested that the following factors, including the lingering influences of 

old quality control processes, and few well qualified project managers, have resulted 

in poor quality of projects. Improving the quality of construction is one of the major 

challenges facing China's construction industry. 

 

In considering the vital importance of construction projects to public safety and 

property, the Chinese government has taken substantial actions to improve 

construction quality. The seriousness of their intent can be seen from various laws and 

regulations on this issue. There is a whole chapter in the Construction Law (NPC, 

1998) concerning construction quality. Based on the Construction Law, a Regulation 

on Construction Project Quality Management was promulgated by the State Council 

(2000). Major terms of the regulation include: (1) quality responsibilities are defined 

for all project parties including clients, surveyors, designers, contractors, and project 

supervision units; (2) all participants are strictly confined to fields corresponding to 

their qualifications; (3) construction contracts must be granted to qualified contractors 

only; (4) government departments are specified to supervise the quality of 

construction.  
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Some other measures were developed in order to promote construction quality. 

National construction quality awards such as the LuBan Prize are given to encourage 

contractors to complete construction works to an excellent standard. The number of 

prizes for quality is often an important factor in determining a construction 

company’s qualification grade. Satisfactorily completed projects are confirmed with a 

written certificate ‘HIGH QUALITY’ or ‘PASS QUALITY’ which will be recorded 

in a government office. Severe penalties will be faced if there is a quality problem on 

the construction project. These penalties might include reducing the qualification 

grade, suspension of tendering, fines, and so on. Total Quality Management (TQM) 

has been encouraged in the industry. Recently, China’s construction industry has 

gradually adopted quality standards, such as ISO9000, in order to meet recognized 

international requirements.  

 

Quality is of vital importance to construction. China has suffered from poor 

construction quality and in turn has developed an increasing awareness of the quality 

issue. Competing for work based upon quality is the most likely the future trend in 

construction. Therefore, the contractors who can develop projects with higher quality 

(CFI10), win more quality prizes (CFI11), obtain the certificate of ISO 9000 (CFI12), 

or have better quality reputation (CFI13), are more competitive. It is necessary to 

include the above quality-related factors in assessing Chinese contractors’ 

competitiveness. 

 
3.3.9 Entry into WTO and International Competitions 
 
The market environment and the competition patterns of China’s construction 

industry have been changed since China formally became a member of the WTO in 

December 2001. The impacts are studied from three perspectives. The first angle is to 
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explore the changes of construction market environment by envisaging China’s WTO 

commitments. The second view is to examine the increasing foreign competitions in 

the Chinese construction sector. The third perspective is to investigate the growing 

participants of indigenous construction firms in the international construction market.  

 

The changes of construction market environment by China’s WTO commitments are 

multiple, and those major points have been expounded by various researchers (e.g. 

Yang, 2000; Guo, 2002; Chen, 2001; Zhang, 2001). For example, China’s 

construction industry will share the benefits and assume the responsibilities as 

defined in the General Agreement on Tariffs and Trade (GATT). Indigenous 

construction firms will no longer enjoy special protection from government and will 

compete with overseas firms on an equal basis. The implementation of the WTO 

framework will raise the level of legal enforcement in the construction industry. A 

thorough understanding and a quick response to the changes brought by WTO is 

essential for Chinese contractors in developing their competitive advantage.  

 

More and more foreign construction firms are expected to participate in Chinese 

construction, as it has been widely quoted that entry to WTO makes the Chinese 

market more attractive. According to a general survey, there were more than 130 

foreign main-contractors who had contracts in China from 1998 to 1999, and their 

contractual value for construction projects amounted to US$4.6 billion which is about 

1% of the total construction market (MOC, 2000). By the end of 2001, there were 

more than 1,000 foreign contractors (including the joint-ventures) conducting 

construction projects in China. The number of foreign construction firms was 4,098 

by the end of 2003, with a total investment of US$255 million (NBS, 2004). Whilst 
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the indigenous contractors will face intensive competition, they will benefit 

significantly by increasing their competitiveness through competing and working 

with overseas firms. 

 

The potential of securing foreign projects by Chinese contractors will be raised after 

accession to the WTO. According to the market access and national treatment 

principles of the WTO, construction markets in corresponding countries should 

equally lower their entry barriers and open up to Chinese contractors as they enjoy 

the same treatment in China. Table 3.9 lists data indicating volumes of contracted 

projects and labour services in the international construction market. Table 3.10 lists 

the indicators of Chinese contractors in the ENR’s top 225 contractor list. It can be 

seen that the participants of Chinese construction firms in international construction 

market have been growing steadily over the past few years. It is a great opportunity 

for Chinese contractors to develop a competitive advantage by taking advantage of 

the accession to the WTO. 

 

Table 3.9 Selected indicators for economic cooperation with foreign countries & 

territories of China’s construction enterprises 
Economic Cooperation with Foreign 
Countries & Territories (USD 100 million) 1999 2000 2001 2002 2003 2004*

  Contracted Value                   130.02 149.43 164.55 178.91 209.30 273.4
     Contracted Projects 101.99 117.19 130.39 150.55 176.67 238.4
     Labour Services 26.32 29.91 33.28 27.52 30.87 35.0
  Value of Business Fulfilled 112.35 113.25 121.39 143.52 172.34 212.2
     Contracted Projects 85.22 83.79 88.99 111.94 138.37 174.7
     Labour Services 26.23 28.13 31.77 30.71 33.09 37.5
* The data in year 2004 come from the website of MOFCOM 

 

Table 3.10 Selected indicators of Chinese contractors in the ENR top 225 contractor 

list 
 1999 2000 2001 2002 2003 
Number of the China's contractors in the top 225 list 33 35 40 43 47 
construction revenue (100 million USD) 60.98 53.84 59.47 71.3 83.32 
Percentage of the construction revenue in the total 225 contractors 5.10 4.60 5.60 6.10 5.96 

Source: Engineering News Record in Various Years 
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The competition environment in the Chinese construction market has and will 

continue to change continuously in line with its accession to the WTO. It means 

greater challenges for China’s contractors in this new competition environment. It 

also means greater opportunities for them to develop competitive advantage by 

competing with international competitors. Nonetheless, before Chinese contractors 

can really benefit from the accession to the WTO, it is essential for them to fully 

understand the new market environment, to take advantage their strengths, and to 

avoid or to neutralize their weaknesses. It is then suggested in this section to include 

knowledge of WTO (CFI14), strategy for dealing with strengths, weaknesses, 

opportunities, and threatens (SWOT) (CFI15), existence of overseas business (CFI16) 

as tentative factors for assessing a Chinese contractor’s competitiveness. 

 

3.4 Summary 

 
Assessing contractors’ competitiveness should inevitably investigate the profile of a 

construction industry within which contractors are competing. An assessment 

exercise that has been proved right in one market should be treated with caution when 

applied to another. This is particularly true when it comes to the competitiveness 

factors, the most essential components of a model for assessing contractors’ 

competitiveness. A factor that is important in one market might not be in another and 

thus the reason for this chapter investigating the characteristics of China’s 

construction industry.  

 

China’s construction industry is in rapid transition from a centrally-planned economy 

to a socialist market economy, and working towards increasing integration into the 
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world community. This transition is based on China’s unique profile - a large country 

with a huge population, an established traditional culture, a short history of market 

competition - all these have given the construction industry its distinguishing 

characteristics. For example, the government adopts a policy of strong intervention in 

economic affairs including construction activities. China’s fast developing industry is 

regulated by an incomplete legal system, and the level of legal enforcement is low. 

Competitive bidding and tendering has greatly increased the efficiency of the 

construction industry, however, widespread problems still exist. All these 

characteristics require that the competitive environment should be carefully examined 

before proper factors for assessing contractor competitiveness in China can be 

formulated. 

 

As a consequence of examining the competitive environment and particular features 

of the Chinese construction industry, this chapter has highlighted a set of factors 

which are source factors contributing to the competitiveness of Chinese contractors. 

These suggested competitiveness factors associated with the Chinese construction 

industry are listed below: 

CFI1 
 
CFI2 
 
CFI3 
 
CFI4 
 
CFI5 
 
CFI6 
 
CFI7 
 
CFI8 
 

Relationship with government 
 
Knowledge on China’s legal system 
 
Qualification of Enterprise 
 
Qualification of Professionals 
 
Knowledge on competitive bidding practices 
 
Experiences on competitive bidding 
 
Appropriate bidding strategies 
 
Knowledge on the practices of BoQ 

CFI9 
 
CFI10 
 
CFI11 
 
CFI12 
 
CFI13 
 
CFI14 
 
CFI15 
 
CFI16 
 

Price information system and internal norms 
 
Construction quality  
 
Quality prizes  
 
Certificate of ISO 9000 
 
Better quality reputation 
 
Knowledge on International Competitions 
 
Strategy for dealing with SWOT  
 
Existence of overseas business 

All these factors are to be used in Chapter 5, whose main purpose is to identify the 

critical success factors that formulate the competitiveness of Chinese contractors.  
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CHAPTER 4  CHARACTERISTICS OF CHINESE 

CONSTRUCTION ENTERPRISES 
 

4.1 Introduction 
 

This chapter investigates the characteristics of the Chinese construction enterprises 

that are operating in their local market. It is necessary to know how Chinese 

contractors compete in the market if an attempt is made to assess their 

competitiveness. In this chapter, the characteristics of Chinese contractors are 

investigated from three aspects, namely, internal operations, procedures to develop a 

construction project, and external relationships with other parties in construction. In 

contrast to Chapter 3 that investigates construction from an industry level, this 

chapter investigates construction activities at enterprise and project levels. A top 

contractor in Shenzhen is cited as an example to demonstrate the three aspects as 

described above. In parallel with the investigation, the impacts of these 

characteristics on the assessment of contractor competitiveness are explored. As a 

consequence, a set of specific factors for assessing competitiveness of Chinese 

contractors are developed. 

 
4.2 Overview of the Historical Development of Chinese Construction 

Enterprises 

 
A major upheaval that has taken place in the Chinese construction industry over the 

past years is the introduction of competition, which has led to a revolution in Chinese 

construction enterprises. Before 1980 when China adopted its “open-door” policy 

and economic reform, construction companies obtained almost everything from the 

government including assignments of projects, material, and free allocated finances 
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for works. They had no motivation because they were not allowed to make profits. 

The construction industry was considered a nonprofit-making sector in the national 

economy. There were only two types of construction companies: State-Owned 

Enterprises (SOEs) and Collective-Owned Enterprises (COEs). With no competition 

in construction business, construction enterprises were not a competitive entity. With 

the reform of the economy and the introduction of market competition, they were 

required to adapt to a market economy and gain competitive advantage by reforming 

themselves to be more commercial. This development was evidenced by two facts, 

the painful reform of SOEs and COEs, and the development of non-state-owned 

construction firms.  

 

Reform of Chinese construction enterprises is aimed at working towards the 

development of a “modern enterprise system” in SOEs and COEs. Generally 

speaking, the “modern enterprise system” is characterized by fourfold requirements, 

namely, “clearly defined property rights”, “specific rights and responsibilities”, 

“separating government from a firm’s operation”, and “scientific management”. All 

these seem to be the most common rules for operating enterprises in the western 

market economy yet they had not been implemented by traditional SOEs and COEs. 

In order to improve the effectiveness and efficiency of construction enterprises, the 

reform of SOEs and COEs moved towards a Western style. During this adaptation, 

construction firms were given more freedom. Flanagan and Li (1998) presented a 

detailed list of these freedoms as shown below.  

 Freedom of operation  Freedom to determine the cost 
 Freedom to supply materials and equipment  Freedom to carry out international construction activities 
 Freedom of investment  Freedom to dispose of fixed assets 
 Freedom to co-operate/joint venture  Freedom in the use of labour 
 Freedom in their own administration  Freedom to determine wages 

Alongside the extra freedom was that construction companies were forced to hunt for 
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work in a competitive market, something that they had never experienced. They 

needed to gain competitive advantage to survive in a market competition 

environment. Restructuring of enterprises, “Laid off” of uncompetitive labour, 

turning SOEs from profit loss to profit making, were the typical strategies adopted to 

enhance competitiveness during the transition period. Nowadays, it is generally 

considered that the “modern enterprise system” has been widely established in 

China’s construction enterprises. Most SOEs and COEs are running business in a 

similar way to their Western counterparts.  

 

Parallel with the reform of SOEs and COEs is the flourishing of non-public 

construction firms in China. As already stated in Section 3.3.2, recent years has 

witnessed a decline of the SOEs and COEs, while the non-public-owned construction 

firms showed the reverse. It is currently considered in China that non-public-owned 

firms, together with SOEs and COEs, are all “integral parts” of a socialist market 

economy. With the massive change in ideology, the non-public firms have been, and 

will further be, encouraged to play a more important role in the construction industry. 

The efficiency of China’s construction industry has been largely increased owing to 

competition between different types of construction companies. Both public and 

non-public construction companies in China are operating in a western style, 

however, they have characteristics rooted in the historical development of the 

Chinese construction industry. 

 

4.3 Internal Operations of a Typical Chinese Construction Firm 

 
The internal operations will be investigated from two aspects: organization structure 

as well as collaboration and co-operation between different departments of a 
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company. A top contractor in the city of Shenzhen is cited as an example to 

demonstrate the internal operations. Since not all information of the contractor is 

published, it is therefore coded as SZHX in order to maintain anonymity.  

 

4.3.1 Profile of a Chinese Contractor – an Example 

 

The SZHX is a large-scale Grade-I state-owned construction enterprise set up in 

Shenzhen, Guangdong Province in 1982. It has been mainly engaged in construction 

and installation works for large and medium size civil and building projects in both 

domestic and overseas markets. In 1997, the company was evolved into a limited 

company, and in 2000 it became a share holding enterprise. Operations such as 

management of quality, health and safety, and environment, have been adapted to 

meet international conventions. For example, in 1995, the company passed ISO9002 

certification and renewed the version of ISO9001-2000 in 2001, and obtained 

ISO14001 and OHSAS18000 certifications in 2003. 

 

The SZHX has a total staff of more than 10,000, among whom 681 hold professional 

technical qualifications, 145 are registered project managers, and more than 300 are 

managerial staff. Registration capital of the company is 300 million RMB. Since its 

setup, the SZHX has completed nearly 700 large construction projects of a 

construction area totaling more than several ten million square meters in the Pearl 

River Delta Area, exceeding 15.4 billion Yuan in output value, paying direct or 

indirect taxes up to 548 million Yuan, and attaining a profit over 603 million Yuan 

for shareholders. After years of high speed development, the company has a total 

capital asset of 1.02 billion RMB, and a net asset of 360 million RMB.  
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The company is particularly proud of hundreds of quality prizes it has won over past 

years. Since its establishment, the company has completed more than 430 large 

construction projects, 65% of them were graded as good-to-excellent products. 7 of 

these projects were granted as the highest level national level Lu-Ban Award, 29 

were granted as good sample projects at the Guangdong province level, and 43 were 

graded as municipal prizes. Various projects constructed by the SZHX are landmarks 

in Shenzhen city. The company has been well received both in domestic and overseas 

markets with its advanced technology, excellent management skills, strong 

competency and outstanding service. It has won praises and honours such as the 

“National Outstanding Company for Project Quality Management”, “Honoring 

Contract and Credible Enterprise”, and “AAA Business Credibility Company”.  

 

4.3.2 Organization Structure and Operations 

 

The organization structure of the SZHX is illustrated in Figure 4.1. The structure is 

divided into three main levels. The higher level includes the Board of Shareholders, 

the Board of Directors, and the Supervisory Council. The middle level, a managerial 

level comprising the Operation & Management Group and its various head offices, 

form the headquarters of the SZHX. The lower level is made up of the directed 

affiliated companies which are major forces in constructing a project. The following 

paragraphs will focus on operations at the managerial level and its directed affiliated 

companies. 

 

An Operation & Management Group in SZHX was set up to steer enterprise 

operations and market competition. The group comprised of a general manager, 

several deputy general managers, chief accountant, and chief engineer. The general 
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manager assumes the overall responsibilities for policy execution and running of the 

business. These responsibilities may include appointing deputy general managers, 

directors of various head offices, and managers of subsidiary companies, specifying 

their responsibilities and authorities, and running the company.  

 
Figure 4.1 Organization structure of a typical Chinese contractor 

 

Instructions coming from the Operation & Management Group are mainly 

implemented by its various head offices, which were all listed in Figure 4.1. Their 

major functions can be described briefly as follows: 

 Administration Office is a comprehensive administrative department whose 

major responsibilities are internal or external communication of information, 

composition of documents applied to the whole company, and the provision of 

administrative functions, and so on.  

 Human Resource Dept. has the responsibility of human resources recruitment 

depending on the needs of company, the allocation of human resources among 

various departments, staff training, the development of a strategic plan of human 

resource, and so on. 
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 Financial & Accounting Dept. is another important department. Its major 

functions are twofold: financial responsibilities, and accounting responsibilities. 

The financial responsibilities are mainly the management of financial resources 

as well as investments made by the company. The accounting responsibilities 

include tax management and clearance, property management, accounting 

supervision, etc. 

 Financial Balance Centre can be explained by an analogy with an internal bank. 

All incoming or outgoing money should be processed by the Centre. Money paid 

by clients should be collected by the Centre despite the fact that the project is 

conducted by a certain subsidiary. If a subsidiary company needs financial 

support, it can borrow money from the Centre. This mechanism ensures that the 

headquarters has effective supervision over its various subsidiaries. In addition, 

the mechanism enables financial resources to be used effectively. The Centre and 

the Financial & Accounting Dept. have the same staff although nominally they 

are two different departments. 

 Marketing Dept. is also one of the most important head offices in SZHX. Its 

major responsibilities are to collect, register, and process project information. It 

passes project information to a certain subsidiary for follow up. Once the 

decision is made to bid for a project, bidding documents are mainly produced by 

the relevant subsidiary. The bidding documents have to be endorsed by the 

Marketing Dept. before they can be submitted to a project client.  

 The responsibilities of the Engineering Dept. can be divided into three main 

parts, implementing law, regulations, and policies relating to engineering; 

making an annual plan for quality, environment, safety management; and 

approving engineering documents submitted by subsidiaries. 
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 Project Management (PM) Dept. is responsible for developing project 

management methods for all the subsidiaries. The Dept. does not get involved in 

specific PM activities. On the contrary, these are mostly implemented by project 

managers and project management teams in a subsidiary.  

 QC & Safety Dept. is responsible for implementing laws, regulations, and rules 

relating to project quality and safety, and for overseeing all quality and safety 

issues of the projects conducted by the company. 

 The ISO, OHSAS Standard Execution Office was formulated to obtain and 

renew the ISO9002, ISO14001, or OHSAS18000 certifications. Once the 

certifications are obtained, the Office should implement all these standards in the 

daily management of the company as well as its projects. The Office and the QC 

& Safety Dept. have the same staff. 

 Development Dept. is for developing the middle to long-term strategy of the 

company. 

 Overseas Business Dept. is for expanding its construction business to overseas 

markets. 

 Liabilities Management is vital in the Chinese construction industry since more 

than often payments are not made on time. On the one hand, clients may not pay 

money to the SZHX on time due to various reasons. On the other hand, the 

SZHX may fail to pay money to its sub-contractors or material suppliers as 

scheduled. This gives rise to the liabilities, and the Liabilities Management Dept. 

is set up to deal with the issues of credit and debt. 

 

The headquarters described above provides managerial functions to the SZHX. 

Construction projects, by contrast, are mainly conducted by its directly affiliated 
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subsidiary companies. These subsidiaries however are not “legal person” companies 

which in China means that they cannot sign a contract with project clients or material 

vendors. They can only undertake construction projects by using the headquarters’ 

license and qualification. The SZHX, rather than the subsidiaries, takes the 

responsibilities for success or failure of a project. Finance and human resources are 

also centrally controlled by the headquarters.  

 

Despite the fact that they are a “non-legal person”, the subsidiaries have a similar 

organization structure focusing on their capabilities for building a project. Taking the 

Mechanical & Electrical Installation Co. (M&EI Co.) as an example, a typical 

organization structure of the subsidiary is illustrated in Figure 4.2. The major 

responsibilities of the departments can be described briefly as follows: 

 

Figure 4.2 Organization structure of a subsidiary company of a typical Chinese 
contractor 

 

 Administration Office at this level aims to provide administration services for 

the subsidiary company.  

 Marketing Dept. is vital both for the headquarters and its subsidiaries. The 

department takes responsibilities to collect, register, and process project 

information. However, project information should be reported to the 

headquarters. The Marketing Dept. might also get project information from head 
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offices. Meanwhile, specific bidding activities will be conducted with 

collaborations between marketing depts. at headquarter and subsidiary levels. 

 Financial & Accounting Dept. is responsible for financial and accounting 

management of subsidiary companies and projects. It communicates with the 

relevant departments at the headquarters since finance management is controlled 

by them. 

 Engineering, QC & Safety Dept. have similar functions to their equivalents in 

the head offices. However, their functions focus more on implementation of a 

specific project. In contrast, the mirrored departments at headquarters level tend 

to provide some general guidelines suitable for all subsidiaries.  

 Material and Equipment Dept. is a department set up only at subsidiary level. Its 

responsibilities include making material plans, collecting market prices, 

purchasing, storing, maintaining, and allocating material and equipment. Since 

materials account for about 70% of total construction costs, the Dept. plays an 

important role in company in reducing costs as well as increasing profits. 

 The mirrored Human Resource Dept. at subsidiary level is the Labor Dept. In 

contrast to the Human Resource Dept. who administer managerial staff, the 

Labor Dept. mainly provides administration for the labour force. 

 

Interviews conducted in the Chinese construction industry revealed that the 

organization structure of SZHX as shown in Figure 4.1 prevails among Chinese 

contractors. Classifications of head offices and their functions might vary from one 

contractor to another. A number of subsidiary companies were set up under the 

headquarters to conduct specific process of building projects that might be scattered 

around. Most of the subsidiaries are not “legal person” companies which means they 
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can only contract projects by using licenses and qualifications of their parent 

company. Construction business is divided into two parts: construction management 

mainly conducted by the headquarters, and project management undertaken by the 

subsidiaries. It can be said that the SZHX is representative of a typical Chinese 

contractor. Therefore, this chapter uses the SZHX as an example. By examining the 

organization structure and the internal operations of the SZHX, the organization 

structure and the internal operations of a typical Chinese contractor can also be 

understood. 

 

4.3.3 Discussions on Organization Structure and Operations of Chinese 

Contractors 

 

Organization structure is a result of the historical evolvement of a contractor. It is 

also the physical framework that enables the transformation process from inputs to 

outputs, which has been more academically defined as value activities by Porter 

(1980). More than three decades of studies on enterprises (e.g. Child, 1972; 

Mintzberg, 1991) suggest that organization structure is one of the most vital factors 

with potential to influence the competitiveness of a company. Kale (2002) also 

proposed that a successful organization structure is an important firm-specific 

resource which can provide competitive advantage to a construction company. It 

becomes clear that organization structure should undoubtedly be measured in an 

exercise to assess and communicate contractor competitiveness. However, no 

standard organization structure exists against which the success level of a given 

contractor’s structure can be measured. Alternatively, some discussions appear in the 

literature to define what a successful organization structure should be. For example, 

Child (1972) suggested that an organization structure should enable high motivation 
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and moral, in-time and appropriate decisions, proper allocation of responsibilities 

and functions, good coordination and communication between the functional 

departments, and so on. Today’s successful organizations are the ones that can handle 

the paradoxes such as flexibility and efficiency, decomposition and integration of 

overall activities (Mintzberg, 1991). As a result, this study proposes the following 

aspects relating to organization structure as factors for assessing competitiveness of a 

given contractor. Since the competitiveness factors identified in this chapter are all 

associated with the Chinese construction enterprises, they are coded as CFE – 

Competitiveness Factors associated with construction Enterprise. 

 Modern enterprise system (CFE1) 

 Suitability of organization structure (CFE2)  

 Clear definition and division of departmental functions (CFE3) 

 Communication and coordination among functional departments (CFE4) 

 Motivation and job satisfaction (CFE5) 

 Effective interaction between the management and general staff (CFE6) 

 

In addition, many studies (e.g. Warszawski, 1996; Venegas and Alarcon, 1997) 

suggested that contractors nowadays should operate strategically when faced with 

increasing turbulence and rapid development of the industry. The point has been 

echoed by research that considers that the competitive advantage of firms comes 

from the competitive strategy they adopted (Porter, 1980; 1985). Assessing 

contractor competitiveness seems necessary to assess competitive strategy. However, 

there is no ‘best’ competitive strategy against which success levels of a given 

contractor’s strategy can be measured. Therefore this study proposes some “general 

requirements” of “good” competitive management as factors for measuring 

competitiveness strategy. 
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 Strategic awareness (CFE7) 

 Clarity and appropriateness of competitive strategy (CFE8) 

 Strategy implementation (CFE9) 

 

4.4 Procedures for Undertaking a Construction Project 
 

This section explores how Chinese contractors build a construction project, and to 

examine source factors that contribute to contractors’ competitiveness. In Chapter 2, 

it has been suggested that value activities, which transform input to output and 

deliver main products or services, are the main resources of competitiveness for a 

company. Nonetheless, the procedures for developing construction projects as a 

contractor’s main product are unique, and therefore need to be investigated in the 

following section. Again, the company of SZHX is used as an example. 

 

4.4.1 Typical Procedures for Undertaking a Construction Project 

 

The procedures for conducting a construction project by a Chinese contractor can be 

illustrated in Figure 4.3. It can be deciphered from its two main parts. The upper part 

is the standard procedures for developing construction or building projects prevailing 

in China. The procedures include seven stages: (a) Project Proposal, (b) Feasibility 

Study, (c) Design, (d) Construction Preparation, (e) Construction, (f) Completion, 

Inspection, and Delivering to Client, and (g) Post-project Assessment. The lower part 

is a flowchart of the main procedures that the SZHX participates in a project. It can 

be seen that the SZHX is mainly focusing on project contracting and constructing. 

The procedures include several stages: (1) Tendering, (2) Contracting, (3) 

Establishing Project Department, (4) Construction Planning, (5) Construction, (6) 

Project Completion and Turn Over, (7) Management of Warrant Period.  



 109

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fi
gu

re
 4
.3
 M

ai
n 
pr
oc
ed

ur
es
 fo

r c
on

du
ct
in
g 
a 
co
ns
tr
uc
tio

n 
pr
oj
ec
t b

y 
SZ

H
X 



 110

The stages including in the standard construction procedures can be described as 

follows: 

a) A Project Proposal is a rough sketch of a proposed project before any financial 

commitment is invested. 

b) Based on the Project Proposal, a feasibility study is conducted. The feasibility 

study for a construction project analyzes technical possibilities as well as 

economic rationales. 

c) Designers then conduct schematic design and preliminary design on the basis of 

the approved Feasibility Study Report. The preliminary design should be 

submitted to various government departments for discussions, modifications, and 

approvals. Construction drawings are produced according to the approved 

preliminary design. 

d) Once the working drawings are complete, the client can apply for a construction 

permit and enter a construction preparation stage. The main tasks at this stage are 

to acquire land, to level the land and connect roads, communications, electricity, 

water and gas, to organize tendering and bidding, and to prepare for entry of the 

contractors.  

e) After the project is completed, it should pass construction inspections which aim 

to assess the design and construction quality before a project is delivered to its 

occupant.  

f) The final stage in the construction procedures is post-project assessment. The 

purpose of this assessment is to compare actual operations with designed capacity, 

and to provide experiences for similar projects in the future.  

 

Not all construction projects have to follow the standard procedures. Small or private 
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clients are more flexible in determining their procedures for procuring projects. 

 

The time for SZHX’s participation in a project is the Construction Preparation stage 

when the project developer is prepared to tender the construction works. Procedures 

for the company to develop a project can be described as follows: 

1) Marketing departments at the headquarters level or the subsidiary level may 

obtain project information from bidding advertisements, past clients, or other 

channels. Project information will be carefully assessed by analyzing the 

SZHX’s own capacity for manpower, finance, technology, equipment, and credit 

of the potential client. Once it is decided to bid the project, the actions are then 

taken by a subsidiary company and assisted by Marketing Dept. at the 

headquarters level. Normally, two types of bidding documents are made. One is 

a technology scheme. The other is called an economic bid, which includes items 

such as bidding price. The economic bid is kept strictly confidential at this 

moment. 

2) After winning the bid, a contracting exercise will be carried out. The procedures 

include drafting a contract, negotiating contract clauses, internal assessment of 

the contract, and signing it.  

3) This step is to establish a project department for constructing a given project. 

Managerial staffs of the project department come from different units of a 

subsidiary company. A project manager is appointed to take overall 

responsibility of this project. Labour forces are made up of the company’s own 

skilled workers or enrolling contractual labour from the market. 

4) The fourth step is construction planning and preparation. It includes undertaking: 

a construction organization design and job plan; a quality and safety plan; a 
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detail cost estimate; the enrolment and allocation of labour; the procurement of 

materials; the allocation of construction equipment; and the construction of 

temporary facilities.  

5) Construction is the longest and most complex of all the seven steps. Since 1985, 

this procedure has gradually adopted western project management (PM) 

techniques. PM areas such as cost, quality, time, safety, site management have 

been clearly stated in the management manual of the SZHX. Commonly, 

contractors may develop a set of tailor-made PM techniques by incorporating the 

basic principles of PM and its own experiences in construction. 

6) The SZHX will submit a completion report requiring clients to inspect and 

accept the project once it is completed. Firstly, a team will be formulated by the 

client. This team collects opinions from various parties including designer, 

contractor, checks project documents, inspects quality of each part of the project, 

and submits a summary of inspecting results to relevant bodies for approving. A 

report indicating pass or failure of the inspections is given to the SZHX. 

7) A special mechanism is the warranty of the project. After a project is turned over 

to the client, a warrant should be issued requiring the contractor to provide 

timely maintenance services if any fault in the project is found during the 

warranty period. The length of the warranty period would be different for 

different parts of a project. For example, the warranty period for roof and 

waterproofing project is three years. To ensure that repair services are available, 

3-5% of the contractual amount will remain unpaid until the end of the warranty 

period.  

 
4.4.2 Discussions on Procedures for Undertaking a Construction Project 
 
In spite of the trend that construction in international practices has expanded to upper 
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and lower parts of the product chain as shown in Figure 4.3, interviews revealed that 

most Chinese main contractors are still confined to a constructing service only. Some 

emerging contract modes such as EPC (Engineering + Procurement + Construction), 

D+B (Design + Building), D+D+B (Development + Design + Building), are thought 

to be more profitable and more effective in developing contractors’ competitiveness. 

However, due to various reasons including limited management capacity, less design 

experience and lack of capital, few Chinese contractors are able to contract projects 

by adopting these new methods. An alternative approach to increase the possibilities 

of winning contracts in China, if these new methods are not adopted, is to provide 

free consultancies to potential clients. The practice enables the development of a 

mutual trust between contractor and the potential clients, which will in turn increase 

job opportunities. In addition, the bidding process is of paramount importance for a 

contractor either in winning a job or in developing a competitive advantage. Based 

on the above discussions, the following factors are nominated as the factors for 

measuring a contractor’s competitiveness:  

 Capability of gathering and processing market information (CFE10) 

 Successful bidding strategy (CFE11) 

 Experience in bidding (CFE12) 

 Availability of professional resources in bidding (CFE13) 

 

A contractor mainly derives its competitive advantage from developing a 

construction project. From Figure 4.3, it can be seen that the procedures of a Chinese 

contractor for undertaking a construction project have been adapted to international 

conventions. Project management techniques such as cost control, quality 

management, time management, and contract management, are widely applied. 

According to Porter’s theories as reviewed in section 2.3.1, these are all “value 
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activities” that generate competitive advantage for a contractor. To this end, the 

following factors are listed for assessing a contractor’s competitiveness:  

 Availability of product and price 
information (CFE14) 

 Logistic and supply chain management 
(CFE22) 

 Proper decision on whether to purchase or 
hire plant (CFE15) 

 Plant management (CFE23) 

 Effective time controlling methods 
(CFE16) 

 Effective cost controlling methods (CFE24) 

 Effective quality management system 
(CFE17) 

 Effective health and safety management 
system (CFE25) 

 Effective environment management system 
(CFE18) 

 Effective contract management (CFE26) 

 Effective risk management (CFE19)  Effective site management (CFE27) 
 Project insurance (CFE20)  Claim skills (CFE28) 
 Dispute resolving skills (CFE21)  Knowledge and expertise on law (CFE29) 

 

4.5 External Relationships with Various Parties in Construction Process 

 

The overall success of a project is a consequence of co-operation and co-ordination 

of various parties such as government bodies, clients, contractors, designers that are 

involved in construction. An investigation into the relationships between a contractor 

and other parties can result in a better understanding of how a typical Chinese 

construction company operates. This section investigates the external relationships of 

a contractor, as illustrated in Figure 4.4. Again, the SZHX was cited as an example. 

The factors covering relationships for assessing contractor competitiveness are also 

proposed.  

 

Figure 4.4 Relationships between parties in a construction process 
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4.5.1 Relationships with Government 

 

Unlike western countries, where there is only limited capacity for a government to 

intervene in the market, the role of government in China is still all-pervasive. The 

relationship with government is considered as most important among the various 

external relationships. The importance comes from the fact that the Chinese 

government still has strong supervision over the construction industry as well as its 

enterprises, although much has been withdrawn from the operations of a construction 

company. Government can act as a client, winning its trust can increase the 

possibility of winning contracts in the future (Walker et al., 1998; Lan and Jackson, 

1998). Government can also act as a regulator. Contractors who have a good 

relationship with government may receive more supports such as information, 

finance, or protections (Shen et al., 2001; Lan and Jackson, 1998). A good 

relationship with government bodies is one of the most important resources for 

Chinese contractors to develop their competitive advantage.  

 

4.5.2 Relationship with Clients  

 

In the past, almost all construction clients were from state-owned units, and 

construction projects were assigned to a certain contractor by the government. While 

nowadays clients from state-owned units still dominate, other types of clients have 

emerged and play an increasingly important role in Chinese construction market. The 

patterns of relationships between clients and construction companies have changed. 

As shown in Figure 4.4, for a given project the contract relationship between a client 

and a contractor is dominant. Meanwhile, more complicated relations and diversified 

connections between a construction company and its clients are being forged. A good 

relationship with its clients may not only help a business to achieve the success of 
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present projects, but also helps to win their projects in the future. Relationship with 

clients is deemed as one of the most critical factors for a contractor’s competitive 

advantage. 

 

4.5.3 Relationship with Designers 

 

As shown in Figure 4.4, the relationship between contractor and designer is on the 

same level. The major business of most contractors in China is the constructing 

service only, regardless of the suggestion that a main contractor should expand its 

service to the design stage to achieve competitive advantage. The client hires design 

institutes to undertake architectural and design works in advance, and awards 

construction works to the contractor of a successful tendering process. Nonetheless, 

there is interaction between designer and contractor such as discussing design 

changes or design faults. To develop a good relationship between contractor and 

designer is more likely on a one-off project-based co-operation only for the success 

of the project in hand. However, it is still considered as an important factor of 

contractor competitiveness. 

 

4.5.4 Relationship with Subcontractors 

 

In the past, a main contractor in China did all the work on a project. In recent years, 

due to the rapid development of the economy, the huge demand for construction 

labour, and the concept to divide construction management into managerial and 

labour works, subcontracting has become common practice in Chinese construction 

activities. A contractual relationship between contractor and its subcontractors has 

been developed despite the various problems such as unclear relationship, lack of 

system for governing subcontracting (Lan and Jackson, 1998), and 
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over-subcontracting (Jin, 1996). Main contractors have realized the importance of 

developing a good relationship with subcontractors to ensure overall success of a 

construction project, no matter whether the contractors are service-oriented or 

production-oriented, whether their relation is a long-term strategic alliance or a 

one-off project-based co-operation. 

 

4.5.5 Relationship with Suppliers  

 

The relationship between contractor and material suppliers is mainly under contract. 

However, some adverse factors may affect the successful fulfillment of such a 

contract. Lan and Jackson (1988) has reported that too many rural manufacturing 

firms have caused disorder in material manufacturing. One problem is the poor 

quality of building materials which largely account for poor project quality. In 

addition, due to the over-supply of conventional building materials, suppliers are in a 

buyer's market. Contractors usually fail to pay invoices on time, which could 

eventually jeopardize material supply contracts.  

 

4.5.6 Relationship with Public  

 

Construction activities have caused harm to the public, in particular in environmental 

areas such as noise, water, and air pollution (Wu, 2003). In recent years China has 

seen an increasing intervention of public interests in construction activities. 

Developing a good relationship with the public will bring potential benefits to the 

success of a project.  

 

4.5.7 Discussions on Relationships between a Contractor and Other Parties 

 

With the development of a Chinese socialist-market economy, operations of 
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construction companies in China are gradually being controlled by laws, regulations, 

and rules. Contracts which specify the responsibilities and rights of various parties 

have dominated in the operation of construction business. However, partly due to an 

incomplete legal system and different contractual culture, developing a good 

relationship with those parties is still very important for contractors in developing 

competitive advantage. These relationships are important sources of contractors’ 

competitiveness. Therefore, this section lists the following factors as nominated 

factors for assessing the competitiveness of a contractor. 

 Relationship with government bodies (CFE30)  Relationship with clients (CFE33) 

 Relationship with designers (CFE31)  Relationship with subcontractors (CFE34) 

 Relationship with material suppliers (CFE32)  Relationship with the public (CFE35) 

 

4.6 Summary 

 
In an attempt to assess Chinese contractor competitiveness, it is essential to 

investigate how a contractor competes in the market. Chapter 2 proposed a 

conceptual framework indicating the generic sources of a firm’s competitiveness: 

competitive strategy, value activities, and resources. The generic sources provide an 

effective guideline to identify factors for assessing contractor competitiveness. 

Nevertheless, different competitiveness factors might be derived when applying the 

conceptual framework to different kinds of firms. As far as Chinese construction 

firms are concerned, this chapter then investigated their characteristics from three 

aspects, namely, internal operations of a typical Chinese construction firm, 

procedures for conducting a construction project, and external relationships with 

various parties involving in construction activities. The conceptual framework was 

put in this particular context in order to identify specific factors for assessing the 

competitiveness of Chinese contractors.  
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It is found that Chinese construction firms have reformed towards an international 

convention. Construction management, as well as project management, in Chinese 

contractors is conducted in a similar way to their western counterparts. Nonetheless, 

there are a large number of unique characteristics of Chinese construction enterprises 

as they evolve from a particular social/economic background characterized by the old 

planned economical system, a traditional oriental business culture, a short history of 

market economy, a large country, and so on. The unique characteristics of Chinese 

construction firms can be perceived from areas including organization structure, 

internal operations, project management, and the interaction with parties in 

construction.  

 

These unique characteristics also lead to a set of particular factors which are source 

areas contributing to the competitiveness of a Chinese contractor. The factors, which 

are summarized below, cover the areas of competitive strategy, organization structure, 

operations such as construction management and project management, resources, and 

so on. Assessing contractor competitiveness can be done by assessing these areas 

when a direct assessment of competitiveness is not feasible. All these 

competitiveness factors associate with the Chinese construction industry, and they 

are to be used in next chapter where the identification of the critical success factors 

that formulate competitiveness of Chinese contractors is one of the primary aims. 

CFE1 Modern enterprise system  CFE2 Suitability of organization structure 

CFE3 Clear definition and division of departmental 

functions  

CFE4 Communication and coordination among 

functional departments 

CFE5 Motivation and job satisfaction  CFE6 Effective interaction between the 

management and general staff  

CFE7 Strategic awareness CFE8 Clarity and Appropriateness of 

competitive strategy 
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CFE9 Strategy Implementation CFE10 Capability of gathering and processing 

market information 

CFE11 Successful bidding strategy  CFE12 Experiences in bidding 

CFE13 Availability of professional resources in 

bidding 

CFE14 Availability of product and price information

CFE15 Logistic and supply chain management CFE16 Proper decision on whether purchasing or 

hiring plant 

CFE17 Plant management CFE18 Effective time controlling methods 

CFE19 Effective cost controlling methods CFE20 Effective quality management system 

CFE21 Effective health and safety management 

system 

CFE22 Effective environment management system 

CFE23 Effective contract management CFE24 Effective risk management 

CFE25 Effective site management CFE26 Project insurance 

CFE27 Claim skills CFE28 Dispute resolving skills 

CFE29 Knowledge and expertise on Law CFE30 Relationship with government bodies 

CFE31 Relationship with clients CFE32 Relationship with designers 

CFE33 Relationship with subcontractors CFE34 Relationship with material suppliers 

CFE35 Relationship with the public   
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CHAPTER 5  PARAMETERS FOR ASSESSING 

CHINESE CONTRACTORS’ COMPETITIVENESS 

 

5.1 Introduction 

 
This chapter identifies a set of parameters which will be used to assess the 

competitiveness of Chinese contractors. Firstly, this chapter looks back at the logic of 

this study, in particular, the logic for identifying competitiveness parameters. After 

that, an attempt is made to identify the Critical Success Factors (CSFs) that are 

source factors of the competitiveness of a Chinese contractor, and the Key 

Competitiveness Indicators (KCIs) that assess each individual CSF. These tasks are 

accomplished by engaging methodologies such as questionnaire surveys, interviews 

with professionals in the Chinese construction industry, and statistical analyses using 

SPSS. As a result, 33 CSFs and 80 KCIs are identified. By organizing the CSFs and 

KCIs in a hierarchical structure, a parameter system for assessing Chinese 

contractors’ competitiveness is developed. 

 

5.2 A Flashback to the Logic of the Present Study 
 

In previous chapters, it has been reviewed that competitiveness is one of the most 

essential abilities for firms in a market economy. It encourages sustainable growth 

and concerns the capability for development over the long term. However, 

competitiveness is not easily understood, in spite of the widespread acceptance of its 

importance. This is particularly true when discussing it within today’s construction 

business environment which is characterized as complex, fiercely competitive, 

fast-moving, and turbulent. Hence this study aims to find an alternative way to better 
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understand contractor competitiveness. An ideal solution is to measure it digitally 

and communicate it to people graphically. A two-step approach is devised. The first 

step is to develop a model to calculate competitiveness indexes for contractors. The 

second step is to communicate the calculating results to those interested people 

graphically by developing an IT system.  

 

The model for calculating a contractor competitiveness index can be further divided 

into two components. One is the competitiveness parameters that are engaged to 

assess contractor competitiveness, and the other is the calculation procedures for 

deriving a competitiveness index from the multiple parameters.  

 

Great efforts have been devoted to the identification of competitiveness parameters 

in previous chapters. Based on the concept that how competitiveness is measured 

depends on how it is defined, Chapter 2 explored various definitions of 

competitiveness. However, they make little reference to the identification of 

competitiveness parameters. Competitiveness itself is an abstract concept which has 

been loosely defined. It comes from various sources, and is formulated by many 

factors. By assessing these source factors the competitiveness of a firm can be 

assessed alternatively. Chapter 2 then reviewed the theories on firm competitiveness, 

and proposed that a firm’s competitiveness comes from three generic factors, namely, 

competitive strategy, value activities, and resources. However, those factors will 

depend upon different market conditions and the industry sector that is being 

considered, and so Chapters 3 and 4 were developed to investigate the characteristics 

of China’s construction industry as well as its enterprises. Based on these 

investigations, fifty-one tentative competitiveness factors (CFIs and CFEs) were 
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nominated. 

 

The tentative competitiveness factors decomposed competitiveness of contractors 

into some specific areas, following which parameters for assessing competitiveness 

can be identified. Not all of the suggested fifty-one factors are critical to formulate 

competitiveness of a contractor, therefore an attempt is made to identify the Critical 

Success Factors (CSFs). One or more indicators can be identified to assess each 

individual factor but, as there are a large number of related indicators, the Key 

Competitiveness Indicators (KCIs) are used in this exercise. By integrating the CSFs 

and KCIs into a hierarchal system, the parameters for assessing a contractor’s overall 

competitiveness can be derived. Based on the output of Chapters 2, 3, and 4, and 

following the logic discussed above, the task of Chapter 5 is to identify these 

competitiveness parameters. 

 

5.3 Critical Success Factors (CSFs) Formulating the 

Competitiveness of a Chinese Contractor 
 

5.3.1 CSFs – their Definitions and the Methodology for their Identification 

 

In his seminal work, Rockart (1979) proposes that CSFs are “… for any business, the 

limited number of areas in which results, if they are satisfactory, will ensure 

successful competitive performance for the organization. They are the few key areas 

where ‘things must go right’ for the business to flourish”. This study has led to the 

development of the CSF approach as a popular research subject across a wide range 

of disciplines. Various definitions of CSF have been proposed (e.g. Ferguson and 

Dickinson, 1982; Boynton and Zmund, 1984; Tiong et al. 1992). Although the 

definitions may vary when used in different disciplines, Benchtell (2002) suggests 
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that few and vital are the two keywords in the approach. Boynton and Zmund (1984) 

also suggest that CSF identification is a procedure that attempts to make explicit 

those few key areas that dictate managerial success. The CSF approach could be an 

effective method in the situation where the task is to limit numerous factors to a few, 

making a complex system manageable.  

 

Despite its wide acknowledgement in previous studies, there is no fixed rule 

developed as panacea for identifying CSFs. Nonetheless, systematic procedures for 

identifying them have been stated, though not explicitly, in some studies (e.g Chau et 

al., 1999; Shen and Liu, 2003). Typical procedures proposed in these studies can be 

extracted as follows: 

(1) identifying a full set of selected success factors (SSFs);  

(2) conducting a survey to investigate each factor’s importance to a given goal;  

(3) calculating each factor’s importance index based on the survey data;  

(4) extracting CSFs from the pool of SSFs according to the importance index; and 

(5) interpreting and analysing the extracted CSFs. 

 

The rationale behind the methodologies is that, as suggested by Chau et al. (1999), 

experienced practitioners involved in a certain field would have composed the set of 

CSFs. Researchers then present a full coverage of success factors to those 

practitioners for rating their importance. Based on the experts’ opinions, the vital 

factors can be identified through an analytical process. At the same time, the number 

of the success factors will reduce as less critical factors are excluded. Several studies 

(Chau et al. 1997; Shen and Liu 2003) have demonstrated the effectiveness of this 

opinion survey methodology. This is particularly effective when factors cover many 
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intangible items such as management efforts and when hard performance data are not 

available. This rationale forms the basis of this study and led to the adoption of a 

similar methodology to identify CSFs for contractors’ overall competitiveness. 

 

5.3.2 Selected Success Factors (SSFs) for Contractors’ Competitiveness 

 

Research efforts in Chapter 2 have proposed three generic factors for contractor’s 

competitiveness: competitive strategy, value activities, and resources. In considering 

that those factors will depend upon different market conditions and the industry 

sector that is being considered, Chapters 3 and 4 were developed to investigate the 

characteristics of China’s construction industry as well as its enterprises. Sixteen 

CFIs were formulated by identifying the characteristics of Chinese construction 

industry, and thirty-five CFEs were found associated with the Chinese construction 

enterprises. Therefore, fifty-one competitiveness factors were proposed as a 

consequence. They are thought to be more suitable in describing the sources of 

Chinese indigenous contractors. To ensure the comprehensiveness and 

appropriateness of the competitiveness factors, a validation exercise was carried out. 

Two workshops were conducted in Shenzhen. Construction professionals, including 

directors and departmental managers in construction companies, were invited to 

comment on the comprehensiveness, suitability, and clarity of individual factors. By 

considering the comments and suggestions received during those workshops, 

redefinitions/modifications were made accordingly to consolidate the set of CFIs and 

CFEs. Forty-six competitiveness factors were finally formulated as listed in Table 

5.1. Hereafter, the redefined/modified factors are called selected success factors 

(SSFs) for contractors’ competitiveness and they are labeled with a different code 

system. 
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Table 5.1  Selected Success Factors for contractors’ competitiveness 
F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
F10 
F11 
F12 
F13 
F14 
F15 
F16 
F17 
F18 
F19 
F20 
F21 
F22 
F23 

Strategic awareness 
Clarity and appropriateness of competitive strategy 
Strategy Implementation 
Modern enterprise system 
Suitability of organization structure 
Internal communications 
Internal operations 
Public Image 
Organizational history 
Organization size 
Organization culture 
Current capacity of human resources 
Use of human resources 
Development of human resources 
Financial status 
Financing ability 
Value added ability 
Technology innovation ability 
Development of technology and R&D 
IT application 
Relationship with clients/owners 
Relationship with designers/consultants 
Relationship with subcontractors/suppliers 

F24 
F25 
F26 
F27 
F28 
F29 
F30 
F31 
F32 
F33 
F34 
F35 
F36 
F37 
F38 
F39 
F40 
F41 
F42 
F43 
F44 
F45 
F46 

Relationship with government departments 
Relationship with public 
Qualification grade 
Market research and planning 
Market information 
Business coverage 
Bidding strategy 
Bidding resources 
Construction plant capacity 
Plant management 
Quality management 
Time Management 
Cost Management 
Health and safety management 
Environment management 
Contract management 
Logistic and supply chain management 
Risk management 
Project insurance 
Claim skills 
Dispute‐resolution skills 
Knowledge and expertise on law 
Site management 

 

5.3.3 Data Survey for Identifying CSFs 

 

Indeed, some of the SSFs in Table 5.1 are critical while others are not despite the fact 

that they all have an impact to a varying extent on contractors’ competitiveness. A 

questionnaire survey was conducted to find out the CSFs among the various SSFs. 

As argued previously, CSFs can be identified based on survey opinions from experts 

where factors cover many intangible items or their performance data are not 

available. Many qualitative factors were included in the study and so a questionnaire 

was deemed to be the best methodology to collect expert opinions. To this end, a 

questionnaire was designed, which is attached in Annex I of this thesis. 

 

In the questionnaire, respondents were invited to evaluate the relative importance of 

each individual factor in terms of its contribution to contractors’ competitiveness. 

The importance level is measured on a 5-point Likert Scale, where 5 denotes 

extremely important, 4 is important, 3 is neutral, 2 is unimportant, and 1 is negligible. 
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To ensure a better understanding of the factors in the questionnaire, and less chance 

of misinterpretation, a brief explanation for some factors was provided. A web-based 

questionnaire was developed using Active Server Page (ASP) techniques in order to 

increase the return rate, as completing the web-based survey is supposed to be more 

convenient. The questionnaire was piloted during June 2004, and, following this, 

revisions were made to the format and to the factor descriptions in the questionnaire.  

 

The questionnaire was sent to 300 contractors randomly selected from the Grade I 

contractors in Mainland China. The name list of the Grade I contractors can be found 

in the website of The Information Centre of the MOC. However, the corresponding 

addresses need to be identified via yellow pages, Internet, or contractors directories. 

The URL of the web-based questionnaire was attached in the cover letter and 

respondents were given the flexibility of completing either a paper-based or a 

web-based survey. The request was made in the questionnaire that it must be 

completed by a senior professional within the organization who would be able to 

form opinions from a holistic view. The questionnaire was sent out in July 2004, and 

92 properly completed questionnaires, including 5 submitted from Internet, were 

returned by late November, 2004. The response rate is 30.67%. 

 

5.3.4 Analysis and Discussion 

 

In order to identify the CSFs based on the survey data, two statistical analyses, 

namely a ranking analysis, and a factor analysis, are performed with the assistance of 

the software package SPSS 10.0. Interviews were conducted between December 

2004 and January 2005 for further verification of the survey results.  
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Ranking Analysis and Discussions 

 

By feeding the survey results into SPSS, the total score, mean, and standard 

deviation of each factor were generated. The SSFs were then ranked according to 

their mean values. If two or more SSFs happen to have the same mean value, the one 

with a lower standard deviation is assigned a higher rank. The ranking results are 

shown in Table 5.2. Considering that grade 4 in the 5-Likert scales implies 

“important”, the mean value of 4.00 is applied as the criterion for identifying critical 

success factors. In other words, those factors with a mean value exceeding or equal 

to 4.00 are accepted as CSFs. It can be seen from Table 5.3 that 33 factors meet this 

criterion, and they are identified as CSFs for the competitiveness of Chinese 

contractors operating in their local market.  

 

Table 5.2  Rank of factors for determining contractors’ competitiveness 

Ranking  Factor 
Total 
Value 

Mean 
Standard deviation 

(SD Value) 
1  F30 Bidding strategy  416  4.52  0.51 
2  F2 Clarity and Appropriateness of competitive strategy  414  4.50  0.51 
3  F24 Relationship with government departments  410  4.46  0.69 
4  F36 Cost Management  408  4.43  0.54 
5  F14 Development of human resources  408  4.43  0.69 
6  F7 Internal operations  406  4.41  0.62 
7  F37 Health and safety management  406  4.41  0.69 
8  F34 Quality management  404  4.39  0.68 
9  F1 Strategic awareness  402  4.37  0.57 
10  F46 Site management  398  4.33  0.56 
11  F21 Relationship with clients/owners  396  4.30  0.51 
12  F39 Contract management  396  4.30  0.55 
13  F29 Business coverage  396  4.30  0.59 
14  F8 Public Image  396  4.30  0.63 
15  F5 Suitability of organization structure  394  4.28  0.54 
16  F4 Modern enterprise system  394  4.28  0.66 
17  F26 Qualification grade  392  4.26  0.68 
18  F28 Market information  392  4.26  0.74 
19  F18 Technology innovation ability  390  4.24  0.57 
20  F25 Relationship with public  390  4.24  0.67 
21  F3 Strategy Implementation  388  4.22  0.59 
22  F19 Development of technology and R&D  388  4.22  0.73 
23  F44 Dispute‐resolution skills  386  4.20  0.69 
24  F16 Financing ability  384  4.17  0.64 
25  F13 Use of human resources  380  4.13  0.72 
26  F23 Relationship with subcontractors/suppliers  380  4.13  0.78 
27  F12 Current capacity of human resources  378  4.11  0.53 
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28  F6 Internal communications  378  4.11  0.60 
29  F35 Time Management  376  4.09  0.55 
30  F40 Logistic and supply chain management  376  4.09  0.66 
31  F15 Financial status  374  4.07  0.53 
32  F31 Bidding resources  374  4.07  0.61 
33  F17 Value added ability  370  4.02  0.71 
34  F38 Environment management  362  3.93  0.65 
35  F27 Market research and planning  360  3.91  0.72 
36  F43 Claim skills  360  3.91  0.89 
37  F45 Knowledge and expertise on law  352  3.83  0.87 
38  F33 Plant management  346  3.76  0.79 
39  F11 Organization culture  342  3.72  0.69 
40  F41 Risk management  340  3.70  0.87 
41  F22 Relationship with designers/consultants  340  3.70  0.99 
42  F32 Construction plant capacity  336  3.65  0.95 
43  F20 IT application  330  3.59  0.78 
44  F42 Project insurance  324  3.52  0.89 
45  F9 Organizational history  318  3.46  0.84 
46  F10 Organization size  312  3.39  0.68 

 
 Bidding Strategy (F30) is ranked as the most important CSF for contractors’ 

competitiveness, with the highest mean of 4.52. Whilst it is true that China 

provides a huge construction market, it has also attracted a large number of 

participants making the competition more intensive than ever (Sjoholt, 1997; NBS, 

2004). Winning enough contracts by adopting a successful bidding strategy is 

essential for contractors who want to survive in the market, both in the short and 

long term. The importance of a successful bidding strategy for developing 

competitiveness has also been echoed by the various studies which advocate their 

competitive bidding models (e.g. Shen and Song, 1998; Shen et al., 2004; Lai et 

al., 2004). 

 Clarity and Appropriateness of Competitive Strategy (F2) is ranked as the second 

CSF. This is in line with the findings in previous studies (e.g. Betts and Ofori, 

1992; Warszawski, 1996; Venegas and Alarcon, 1997) suggesting that a clear and 

appropriate competitive strategy is vital for contractors to enhance their 

competitiveness in a construction industry with an increasingly dynamic situation. 

The survey result shows that contractors in the Chinese construction market have 

developed their awareness of strategic management (F1) in pursuit of competitive 
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advantage. In comparison, the Strategy Implementation (F3) factor was ranked 

relatively low in 21st place. Interviews revealed that the Development Department 

in many construction companies has been set up to develop middle to long-term 

strategies. However, implementation of these strategies has not proven to be 

conducted very well in most companies. 

 Relationship with Government Departments (F24) is ranked as the third CSF. 

While the importance of a contractor seeking a favourable business environment 

by maintaining good relationships with various parties such as designers, owners, 

and vendors has been widely accepted (e.g. Shen et al., 2003; Kale, 2002), 

Chinese contractors emphasize particular importance on the relationship with 

government departments. The synonymous words such as network or “guanxi” 

prevail in the Chinese construction market and the Chinese culture. Its importance 

has been well discussed in previous chapters, and again it was proven as essential 

by the survey study. Nevertheless, it appears that respondents have different views 

on this factor, evidenced by the large standard deviation (SD) value (0.69). The 

in-depth interviews suggested that some of them enjoy the relationship while 

others are negative, reflecting unsatisfactory experiences in some relationships.  

 It is somewhat surprising to see that financial related factors such as Financial 

Ability (F16), Financial Status (F15), and Value Added Ability (F17), which have 

been considered as important in other construction contexts (e.g. Dikmen and 

Birgonul, 2003), were ranked fairly low by China’s contractors. In China, building 

project developers usually require contractors to make finance available in 

advance as one of the conditions to award contracts. This practice is a common 

phenomenon in the Chinese construction market although it is prohibited by 

regulation. Under this circumstance, financial resources or financial ability are 
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important. However, when projects are funded by government, the requirement 

for financial resources is not so pressing. 

 It is worth noting that the Dispute Resolving Skills (F44) factor has been selected 

as a CSF whereas the Knowledge and Expertise on Law (F47) factor has been 

excluded. Chinese contractors prefer to rely on dispute resolving skills rather than 

litigation in settling disagreements that occur during the construction process. This 

has been echoed by Flanagan and Li (1997) that in the Chinese business culture, 

solving problems in court is not the favoured option. Furthermore, this is probably 

because dispute resolving arts such as negotiation, communication, and 

compromise are more effective in a construction market supervised by a law 

system which is not well established.  

 Firm’s History (F9) and Organization Size (F10) are two factors at the bottom of 

the list. This indicates that a firm’s history and size are not necessarily obstacles to 

achieving competitive advantage. The size of Chinese contractors varies greatly. 

Large contractors, mostly stated-owned such as the China State Construction 

Engineering Corporation (CSCEC), have developed into huge companies with 

more than 10,000 staff. While enjoying the advantages of reputation, size, and 

experience, they have to face problems such as management bureaucracy and the 

burden of overstaffing (Shen et al., 2001). On the contrary, newly set up 

companies, although smaller and with a shorter history, have found themselves a 

competitive niche and built reputations by adopting more flexible strategies such 

as focusing on local markets, limiting the scope of their service, merging, or 

formulating joint ventures. 

 It is interesting to note that IT Application (F20) has been ranked as unimportant. 

The small SD value indicates that respondents support this view with great 
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consistency. This seems not yet in line with the development by researchers who 

have advocated the improvement of contractor’s competitiveness through the 

application of IT (e.g. Betts et al., 1991; Love et al., 2004). The interviews 

suggest that adoption of IT often means a significant investment with no clear 

benefits, and that the costs and benefits are difficult to measure. Keen (1991) 

reported that managers would not support IT investment unless there was firm 

evidence of performance benefits. In the Chinese construction industry, IT has 

been widely applied to some “routine” areas such as office automation (OA), 

financial management, and communication by email. There is still a long way to 

go before IT is used as an intelligent decision-making tool to helping achieve 

contractor competitiveness. The reasons for the limited application of IT are 

multiple, but they are mainly due to few IT trained staff, the absence of IT 

awareness, poor IT infrastructure, and the lack of well developed software. 

 

Factor Analysis and Discussions 

 

The ranking analysis has led to the identification of 33 CSFs in determining 

competitiveness for a given contractor. However, the 33 CSFs is a research finding 

that is not easy to communicate. Many of the factors shown in Table 5.2 are 

interrelated, therefore it is necessary to identify a smaller set of uncorrelated factors 

to represent the many interrelated variables. 

 

Factor analysis is a proven statistical technique for identifying a relatively smaller 

number of factors that can be used to represent relationships among many variables 

(Marija, 2000). The technique is effective for investigating underlying patterns or 

relationships within a large number of variables and condensing those variables into 
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a smaller set of dimensions or constructs. In other words, the factor analysis 

technique allows the investigation of the interrelationships among a large number of 

variables and then combines these variables into a smaller extracted set of new 

common dimensions (factors or constructs), while minimizing the loss of information 

during the extraction process (Paul, 1994; Hair et al., 1994; Field, 2000).  

 

The survey opinions of the 33 CSFs were put into SPSS to conduct a principle 

component analysis, one method for factor analysis. The Bartlett test of spericity is 

373.103 and the associated significance level is 0.0000, suggesting that the 

population correlation matrix is not an identity matrix. The value of the KMO is 

0.504, larger than 0.5, which suggests that the sample is acceptable for factor 

analysis (Kaiser, 1974). The principle component analysis generated an 8-factor 

solution with eigenvalues greater than 1.0, explaining 89.73% of the variance, as 

shown in Table 5.3.  

 

Table 5.3  Total variance explained for CSFs of contractors’ competitiveness 

Initial Eigenvalues  Rotation Sums of Squared Loadings 
Component 

Total  % of Variance Cumulative % Total  % of Variance  Cumulative %

1  6.702  21.620  21.620  4.520  14.580  14.580 
2  4.933  15.912  37.532  4.329  13.964  28.544 
3  4.410  14.225  51.757  3.866  12.470  41.014 
4  3.706  11.955  63.712  3.575  11.531  52.545 
5  2.469  7.966  71.678  3.517  11.344  63.889 
6  2.234  7.208  78.886  2.931  9.456  73.345 
7  1.842  5.943  84.828  2.837  9.151  82.495 
8  1.519  4.899  89.727  2.242  7.232  89.727 
9  .982  3.167  92.894       
10  .842  2.717  95.611       
11  .783  2.525  98.136       
12  .578  1.864  100.000       
…  …  …  …       

Extraction Method: Principal Component Analysis. 

 

The factor grouping based on varimax rotation is shown in Table 5.4. According to a 

suggestion by King and Teo (1996), only the factors with loading exceeding 0.50 
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should be selected to evaluate the factor patterns. All 33 CSFs are selected, with each 

factor belonging to only one of the eight components generated by the factor analysis. 

Each component shown in Table 5.4 is called competitiveness ATTRIBUTE with 

each comprising a combination of CSFs. There are eight such attributes, including 

project management (Attribute 1), organization resources (Attribute 2), organization 

structure (Attribute 3), relationships (Attribute 4), competitiveness strategy (Attribute 

5), marketing ability (Attribute 6), bidding techniques (Attribute 7), and Technology 

and R&D (Attribute 8). 

 

Table 5.4 Rotated cluster matrix (loading) of CSFs for contractors’ competitiveness 

Cluster  
CSFs 

1  2  3  4  5  6  7  8 

F46 Site management  .767              

F36 Cost management  .747              

F34 Quality management  .708              

F35 Time management  .676              

F39 Contract management  .662              

F37 Health and safety management  .630              

F44 Dispute‐resolution skills  .617              

Project 

Management 

(Attribute 1) 

F40 Logistic and supply chain management  .553              

F12 Current capacity of human resources    .726            

F13 Use of human resources    .689            

F14 Development of human resources    .604            

F16 Financial ability    .594            

F15 Financial status    .522            

Organization 

Resources 

(Attribute 2) 

F17 Value added ability    501             

F4 Modern enterprise system      .914          

F7 Internal operations      .726          

F5 Suitability of organization structure      .603          

F6 Internal communication      .602          

Organization 

Structure   

(Attribute 3) 

F8 Public Image      .593          

F24 Relationship with government departments        .617         

F21 Relationship with client or owners        .611         

F23 Relationship with subcontractors or suppliers        .589         

Relationships 

(Attribute 4) 

F25 Relationship with public        .563         

F2 Clarity and appropriateness of competitive strategy         .799       

F3 Strategy Implementation          .664       

Competitive 

Strategy 

(Attribute 5)  F1 Strategic awareness          .538       

F26 Qualification grade            .736     

F28 Market information            .561     
Marketing Ability 

(Attribute 6) 
F29 Business coverage            .549     

F30 Bidding strategy              .630  Bidding 

Techniques 

(Attribute 7) 
F31 Bidding resources              .571  

F18 Technology innovation ability                .749Technology and 

R&D (Attribute 8)  F19 Development of technology and R&D                .559
The blank cells mean that their loadings are smaller than the cutoff value 0.50 and so are omitted from this table. 
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Cluster 1 (Attribute1): Factors relating to project management 

 

From Table 5.4, it can be seen that all the eight CSFs falling in cluster 1 are relevant 

to project management (PM). In fact, managing a project as a product is a major 

source of competitiveness, as pointed out by Porter (1980; 1985), firms ultimately 

gain and sustain competitive advantage by successfully delivering their products or 

services. This is particularly true in the construction industry where a failure in a 

single project can cause serious damage to a contractor. Project management areas 

such as quality, time, cost, risk, contract management, are all relevant factors and 

rated as critical in determining a contractor’s competitiveness except for the factor - 

Environment Management (F38). This is in line with several investigations (e.g. 

Chen and Chambers, 1999; World Bank, 1998), which reports that environmental 

protection has not been implemented systematically in China, and short-term actions 

always prevail when the development and environmental protection cannot both be 

achieved on the project.  

 

Cluster 2 (Attribute 2): Factors relating to organization resources 

 

The six CSFs in cluster 2 are relevant to an organization’s major resources: human 

resources and financial resources. Factors 12, 13, and 14 cover the current capacity 

and future development of human resources respectively. Factors 17, 18, and 19 

emphasize the importance of obtaining finance for the construction business. 

Obviously, organization resources are deemed important in formulating a 

construction organization’s competitiveness. The survey results have been echoed by 

the resource-based and core-competence theories that state firm-specific resources 

are the sources of an organization’s competitive advantage. 
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Cluster 3 (Attribute 3): Factors relating to organization structure 

 

The five CSFs in cluster 3 are relevant to organization structure. Organization 

structure provides the physical framework based on which a business can operate, as 

Channon (1973) has suggested, the organization structure of a firm is the framework 

within which both strategy and strategic management occur. Whilst there is no 

standard organization structure for construction firms, some key areas to ensure a 

“good” organization structure as listed in Table 5.4 are highlighted to make it a 

driving force for promoting contractor competitiveness.  

 

Cluster 4 (Attribute 4): Factors relating to relationships 

 

A collaborative culture has proven more and more important in the construction 

industry. The motivations for contractors to maintain good relationships are 

multi-faceted. First, as mentioned previously, they help to build a good business 

environment. Second, good relationships and trust in other parties always mean a 

potential job opportunity. Third, good relationships with other parties can be used to 

mitigate the risks that often exist in a long and complex project process, and ensure 

that the construction project can be completed on time, within cost, and to quality 

standards. From Table 5.4 it can be seen that the relationships with the clients, 

sub-contractors, suppliers, government, and the public are all ranked as the CSFs for 

a contractor’s competitiveness. This point was echoed in a study by Kale (2002) 

suggesting that good relationships with parties should be included as a core 

competence of a contractor.  

 

Cluster 5 (Attribute 5): Factors relating to competitive strategy 
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The CSFs included in cluster 5 are all related to a contractor’s competitive strategy. 

The need for a strategic perspective for construction companies has long been 

stressed by many previous studies (Warszawski, 1996; Betts and Ofori, 1992). 

Various approaches on competitive strategy have been introduced to facilitate 

strategic management, however, none of them can be the panacea for fully dealing 

with the issue. Alternatively, this study identifies the major factors for successful 

competitive strategy management. The factors enable contractors to focus on these 

key issues when conducting strategic management in sharpening their competitive 

advantage.  

 

Cluster 6 (Attribute 6): Factors relating to marketing ability 

 

The CSFs in cluster 6 are factors indicating the marketing ability of contractor. As 

suggested by Langford and Male (2001), marketing occupies a central place in the 

strategic management of construction firms to achieve competitive advantage. 

Marketing in construction has different implications from that of other industries 

since construction clients are not ‘uniform’ organizations. It is somewhat strange that 

in the survey the Market Research and Planning factor (F27) was not considered a 

major contributor to contractor competitiveness. This is echoed by Langford and 

Male (2001), suggesting that market research does not show its significance largely 

due to the lack of necessary support from senior management.  

 

Cluster 7 (Attribute 7): Factors relating to bidding techniques 

 

The two CSFs in cluster 7 are related to bidding techniques. A good bidding 

technique will enable contractors to win more contracts, which in turn helps to 

sustain their competitiveness. At the same time, bidding is a process for a contractor 
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to show competence through the effective organization of its competitiveness 

resources (Shen and Tan, 2005). Contractors may not win a bid if its resources are 

not properly organized even though it may be really competent.  

 

Cluster 8 (Attribute 8): Factors relating to Technology and R&D 

 

The cluster 8 is comprised of two CSFs: Technology Innovation Ability (F18), and 

Development of Technology and R&D (F19). Technology, R&D, and innovation are 

important competitive resources for firms since they offer the possibility of adopting 

a ‘differentiation’ strategy in the construction industry. The importance of 

technology and R&D as organizational competitive resources has been well 

addressed in previous studies (e.g., Slaughter, 1998; Hampson and Tatum, 1997).  

 

 

The aforementioned survey studies and statistical analyses have revealed that the 

competitiveness of a Chinese contractor comes from eight general areas or attributes, 

namely, project management, resources possessed by a firm, organization structure, 

relationships, competitive strategy, marketing ability, bidding techniques, and 

technology and R&D. One may critique that the eight areas are very general and that 

they apply to most countries’ construction industries. Nonetheless, each area contains 

more specific CSFs, which have presented different patterns due to the characteristics 

of construction activities in China.  

 

5.4 Key Competitiveness Indicators (KCIs) for Measuring CSFs 

 
So far, contractor competitiveness, a complex and abstract domain, has been 
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decomposed into some few but critical factors. The competitiveness of a contractor 

can be assessed by looking at each of these factors. Each CSF can be assessed by 

many indicators, for example, the Sustainable Development of Technology and R&D 

(F19) can be measured by various indicators such as the existence of a research unit, 

the number of research staff, and the investment in R&D, etc. This section aims to 

identify the various indicators for assessing individual factors. Since it is expected 

that a large number of indicators might be involved, but not all of them necessarily 

have to be used, only the key competitiveness indicators (KCIs) are considered in 

this study.  

 

5.4.1 Methodology for Identifying KCIs 

 

KCIs are identified by adopting a methodology similar to that for identifying CSFs. 

The main procedures for identifying these KCIs are as follows:  

(1) identifying a full set of competitiveness indicators alongside each CSF;  

(2) conducting a survey to investigate the importance of each indicator in measuring 

corresponding CSFs; 

(3) calculating each indicator’s importance index based on the survey data;  

(4) extracting KCIs from the pool of indicators based on the necessity index; and  

(5) interpreting and analyzing. 

 

5.4.2 Competitiveness Indicators for Assessing Individual CSFs 

 

Tentative indicators for assessing CSFs are derived from a literature review and 

document analyses, with the main sources being research reports, statistical 

publications, yearbooks, legislation, and so on. These indicators are tentative, as 

some of them are necessary in assessing the corresponding CSFs while others are not. 
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To ensure the comprehensiveness and appropriateness of the indicators in the draft 

list, a validation exercise was carried out. Two workshops were conducted in the city 

of Shenzhen. Five professionals, including directors and departmental managers in 

construction companies, and particularly a professional in the statistics bureau, were 

invited to comment on the comprehensiveness, suitability, and clarity of individual 

indicators. Modifications were made to consolidate the set of tentative indicators 

according to the comments and suggestions received in the workshops. 104 

indicators were identified, as shown in Table 5.5.  

 

Table 5.5 Tentative competitiveness indicators for assessing individual CSFs 

Attributes  CSFs  Tentative Competitive Indicators 

F46 Site management 
  F46‐1 Effectiveness of site management 
  F46‐2 Co‐ordinations and communications with site circumstance 
F46‐3 Number of awards of Sample Site over past 3 years 

F36 Cost management 
  F36‐1 Effectiveness of cost controlling methods 
F36‐2 Cost Reduction Rate over past 3 years 

F34 Quality management 

F34‐1 Availability of quality management system 
F34‐2 Number of quality awards over past 3 years 
F34‐3 Number of quality accidents over past 3 years 
F34‐4 Customer satisfaction to quality 
F34‐5 Return rate of quality deposits over past 3 years 

F35 Time management 
F35‐1 Effectiveness of time controlling methods 
F35‐2 Previous records about construction delays 
F35‐3 Claims by clients over previous 3 years 

F39 Contract management 
F39‐1 Existence of contract administration system 
F39‐2 Availability of contract managerial resources 
F39‐3 Contract claim and dispute settlement 

F37 Health and safety management 

F37‐1 Availability & Effectiveness of safety management 
F37‐2 Effectiveness of accident settlement process 
F37‐3 Number of safety accidents over past 3 years 
F37‐4 Availability of heath and safety protection resources 

F44 Dispute‐resolution skills 
F44‐1 Availability resources for dispute‐resolution 
F44‐2 Dispute‐resolution skills 
F44‐3 Existence of dispute‐resolution mechanism 

Project 

Management 

F40 Logistic and supply chain management 

  F40‐1 Availability and effectiveness of price information system 
  F40‐2 Availability and effectiveness of procurement system   
F40‐3 Methods of procurement (agent, self‐doing, e‐commerce) 
F40‐4 Co‐ordination between supply sides and users on the site 

F12 Current capacity of human resources 
F12‐1 Adequacy of personnel structure 
F12‐2 Number of qualified professionals 
F12‐3 Educational levels of personnel 

F13 Use of human resources 

F13‐1 Personnel management system 
F13‐2 Personnel’s job satisfaction 
F13‐3 Labor management system 
F13‐4 Labor productivity and effectiveness of motivation 

F14 Development of human resources 

F14‐1 Existence of human resources development strategy 
F14‐2 Existence of personnel recruitment plan 
F14‐3 Human resources training program 
F14‐4 Existence of regular training facilities 

F16 Financial ability 

F16‐1 Organizational creditability grade 
F16‐2 Good communications with bankers 
F16‐3 Level of knowledge about financial policy 
F16‐4 Ability to gain finance from different channels 

F15 Financial status 
F15‐1 Assets status 
F15‐2 Profit status 
F15‐3 Debt status 

Resources 

F17 Value added ability  F17‐1 Growth rate of total assets 
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F17‐2 Growth rate of total profit 
F17‐3 Growth rate of gross output 
F17‐4 Growth rate of capital 

F4 Modern enterprise system 

F4‐1 Clearly specified property rights 
F4‐2 Clearly specified responsibilities 
F4‐3 Separation of government from a firm’s operation 
F4‐4 Scientific management within organization 

F7 Internal operations 

F7‐1 Effectiveness of decision‐making system 
F7‐2 Group decision and efficiency 
F7‐3 Effectiveness of executing system 
F7‐4 Feed back mechanism in executing system 

F5 Suitability of organization structure 
  F5‐1 Clarity of divisions of functional departments 
F5‐2 Clarity of responsibilities of functional departments 
  F5‐3 Hierarch levels from top management to bottom 

F6 Internal communication 
F6‐1 Communications between functional departments 
F6‐2 Communications between managerial and general staff 
F6‐3 Communications between different subsidiaries and projects 

Organization 

Structure 

F8 Public image 
F8‐1 Entrepreneur’s personality and capability 
F8‐2 Corporation identification and staff image 

F24 Relationship with government departments  F24‐1 Relationship with government departments 
F21 Relationship with client/ owners  F21‐1 Relationship with client/ owners 
F23 Relationship with subcontractors/suppliers F23‐1 Relationship with subcontractors/suppliers 

Relationships 

F25 Relationship with public/mass media  F25‐1 Relationship with public/mass media 

F2 Clarity  and  appropriateness  of  competitive
advantage 

F2‐1 Clarity of competitive strategy 
F2‐2 Appropriateness of competitive strategy 
F2‐3 Strategic flexibility 

F3 Strategy implementation 
  F3‐1 Strictly stick to the developed competitive strategy 
  F3‐2 Integration of competitive strategy and tactics 
  F3‐3 Concurrent adjustment of strategy implementation 

Competitive 

Strategy 

F1 Strategic awareness 

  F1‐1 Strategic awareness of top level of organization 
  F1‐2 Strategic awareness of middle level staff 
F1‐3 Strategic awareness of executive level staff 
F1‐4 Proper actions based on the strategic awareness 

F26 Qualification grade 

  F26‐1 Qualification grade for company 
F26‐2 Types of company (public, private, etc) 
F26‐3 The registration capital of the company 
F26‐4 Number of awards of Honoring Contract and Credible Enterprise 

F28 Market information 
  F28‐1 Availability and efficiency for market information system 
  F28‐2 Number of market information over past 3 years 
  F28‐3 Ratio of efficient market information 

Marketing 
Ability 

F29 Business coverage 
F29‐1 Business coverage by specialisms (housing, road, transport, etc) 
F29‐2 Business coverage by regions (international, national, etc) 
F29‐3 Business coverage more than construction and building 

F30 Bidding strategy 

F30‐1 Existence and effectiveness of bidding strategy   
F30‐2 Success rate of pre‐qualification over past 3 years 
  F30‐3 Success rate of bidding over past 3 years 
  F30‐4 Sum of contracts over past 3 years 

Bidding 

Techniques 

F31 Bidding resources 
  F31‐1 Experiences for bidding projects 
F31‐2 Availability of professionals in bidding 
  F31‐3 Availability of resources for bidding 

F18 Technology innovation ability 

  F18‐1 Number of patents owned or transferred by the organization 
  F18‐2 Number of integrated construction methods 
  F18‐3 Number of national awards of technology innovation 
  F18‐4 Ratio of technology contribution over past 3 years Technology 

and R&D 

F19 Development of technology and R&D 

  F19‐1 Establishment of research unit 
  F19‐2 Capacity of research staff 
  F19‐3 Investment on R&D 
  F19‐4 Co‐operations with research institutes 

 
Table 5.5 shows that the identification of tentative indicators has reflected the 

principles as stated in Table 2.3 of Chapter 2, and has taken into consideration the 

characteristics of Chinese construction activities. For example, in order to assess site 

management, the number of awards of Sample Site over past 3 years (F46-3) was 

identified. To assess quality management, the number of quality awards over past 3 

years (F34-2) was adopted. These indicators may not be relevant for assessing 
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competitiveness in other market conditions, but they are really necessary in any 

analysis of Chinese contractor competitiveness. Furthermore, the performance data 

of these indicators can be easily found because the indicators reflect the construction 

activities that are taking place in the Chinese market. For example, the number of 

quality awards given to a contractor can be found in the local construction 

administration office. 

 

The identification of competitiveness indicators also reflected the guidelines for 

identifying competitiveness indicators as described in Table 2.2. For example, 

according to the suggestion that measuring competitiveness should measure 

performance and management process (Henricsson et al., 2004), the effectiveness of 

site management (F46-1) and the number of awards of Sample Site over past 3 years 

(F46-3) have been identified to assess performance of site management, and 

co-ordinations and communications with site circumstance (F46-2) has been used to 

assess site management process. Other suggestions such as the measurement of 

competitiveness should assess the perceivable and potential competitiveness (Hu, 

2001), and the assessment of output as well as input of performance (Hitchens et al., 

2002), have all been taken into account in the process of identifying competitiveness 

indicators. 

 

5.4.3 Data Survey for Identifying KCIs 

 

A further questionnaire survey was conducted to investigate KCIs from the tentative 

competitiveness indicators. In the questionnaire, respondents were invited to evaluate 

the importance level of each individual indicator in measuring the corresponding 

CSF. The importance level is measured on a 5-point Likert Scale, where 5 denotes 
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extremely important, 4 is important, 3 is neutral, 2 is unimportant, and 1 is negligible. 

To ensure a better understanding of the indicators in the questionnaire, brief 

explanations were provided. A web-based questionnaire was not developed in this 

survey since it has been not proven to be necessary to increase the return rate. The 

questionnaire was piloted during March 2005. Revisions were made according to the 

suggestions received from the pilot study. A copy of the questionnaire is attached in 

the Annex II of this thesis. 

 

The questionnaire was sent to the sample correspondents for investigating the CSFs 

in aforementioned survey. One consideration is that the same sample can ensure the 

consistency of the professional opinions. In addition, there is one more advantage by 

using the same sample - their corresponding addresses are ready for conducting the 

mail questionnaire. A request was made in the questionnaire that it must be 

completed by a senior professional within the organization who would be able to 

form opinions from a more holistic view. The questionnaire was sent out in April 

2005, and 65 properly completed questionnaires were returned by the end of 

September, 2005. The relative low return rate (21%) in comparison with the 

questionnaire for CSFs is probably due to there being more questions to answer. 

Nonetheless, the return rate is still encouraging for conducting analyses for 

identifying KCIs. By feeding the survey results into SPSS, the total score, mean, and 

standard deviation of each indicator were generated. The calculation results are listed 

in Table 5.6. 

 

Table 5.6 Key Competitiveness Indicators (KCIs) for measuring CSFs – a summary 

of the survey results 
Code  Tentative Competitive Indicator  Total Value  Mean  Standard Deviation 

F46‐1  Effectiveness of site management  280  4.31  0.73 
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F46‐2  Co‐ordinations and communications with site circumstance  227  3.49  1.26 

F46‐3  Number of awards of Sample Site over past 3 years  276  4.25  0.71 

F36‐1  Effectiveness of cost controlling methods  287  4.42  0.63 

F36‐2  Cost Reduction Rate over past 3 years  284  4.37  0.86 

F34‐1  Availability of quality management system  286  4.40  0.84 

F34‐2  Number of quality awards over past 3 years  288  4.43  0.81 

F34‐3  Number of quality accidents over past 3 years  273  4.20  0.96 

F34‐4  Customer satisfaction to quality  238  3.66  1.14 

F34‐5  Return rate of quality deposits over past 3 years  241  3.71  1.11 

F35‐1  Effectiveness of time controlling methods  276  4.25  0.85 

F35‐2  Previous records about construction delays  277  4.26  0.82 

F35‐3  Claims by clients over previous 3 years  268  4.12  0.94 

F39‐1  Existence of contract administration system  279  4.29  0.84 

F39‐2  Availability of contract managerial resources  277  4.26  0.89 

F39‐3  Contract claim and dispute settlement  271  4.17  0.94 

F37‐1  Availability & Effectiveness of safety management  268  4.12  0.98 

F37‐2  Effectiveness of accident settlement process  266  4.09  1.03 

F37‐3  Number of safety accidents over past 3 years  266  4.09  0.91 

F37‐4  Availability of heath and safety protection resources  251  3.86  1.01 

F44‐1  Availability resources for dispute‐resolution  279  4.29  0.70 

F44‐2  Dispute‐resolution skills  285  4.38  0.63 

F44‐3  Existence of dispute‐resolution mechanism  258  3.97  1.09 

F40‐1  Availability and effectiveness of price information system  286  4.40  0.66 

F40‐2  Availability and effectiveness of procurement system    276  4.25  0.77 

F40‐3  Methods of procurement (agent, self‐doing, e‐commerce)  254  3.91  1.00 

F40‐4  Co‐ordination between supply sides and users on the site  287  4.42  0.77 

F12‐1  Adequacy of personnel structure  285  4.38  0.74 

F12‐2  Number of qualified professionals  286  4.40  0.63 

F12‐3  Educational levels of personnel  283  4.35  0.74 

F13‐1  Personnel management system  260  4.00  1.15 

F13‐2  Personnel’s job satisfaction  277  4.26  0.99 

F13‐3  Labor management system  277  4.26  0.76 

F13‐4  Labor productivity and effectiveness of motivation  270  4.15  0.89 

F14‐1  Existence of human resources development strategy  271  4.17  0.84 

F14‐2  Existence of personnel recruitment plan  269  4.14  0.98 

F14‐3  Human resources training program  274  4.22  1.01 

F14‐4  Existence of regular training facilities  255  3.92  1.07 

F16‐1  Organizational creditability grade  287  4.42  0.63 

F16‐2  Good communications with bankers  246  3.78  0.93 

F16‐3  Level of knowledge about financial policy  234  3.60  1.18 

F16‐4  Ability to gain finance from different channels  271  4.17  0.72 

F15‐1  Assets status  268  4.12  0.86 

F15‐2  Profit status  272  4.18  0.90 

F15‐3  Debt status  270  4.09  1.03 

F17‐1  Growth rate of total assets  275  4.23  0.86 

F17‐2  Growth rate of total profit  289  4.45  0.75 

F17‐3  Growth rate of gross output  256  3.94  1.13 

F17‐4  Growth rate of capital  278  4.28  0.88 

F4‐1  Clearly specified property rights  280  4.31  0.88 

F4‐2  Clearly specified responsibilities  274  4.22  0.91 

F4‐3  Separation of government from a firm’s operation  280  4.31  0.77 

F4‐4  Scientific management within organization  275  4.23  0.86 

F7‐1  Effectiveness of decision‐making system  268  4.12  0.96 

F7‐2  Group decision and efficiency  246  3.78  1.24 

F7‐3  Effectiveness of executing system  279  4.29  0.82 

F7‐4  Feed back mechanism in executing system  250  3.85  1.00 

F5‐1    Clarity of divisions of functional departments  281  4.32  0.71 

F5‐2  Clarity of responsibilities of functional departments  279  4.29  0.82 

F5‐3  Hierarch levels from top management to bottom  254  3.91  1.04 

F6‐1  Communications between functional departments  279  4.29  0.72 

F6‐2  Communications between managerial and general staff  280  4.31  0.88 
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F6‐3  Communications between different subsidiaries and projects  255  3.92  1.02 

F8‐1  Entrepreneur’s personality and capability  287  4.42  0.79 

F8‐2  Corporation identification and staff image  274  4.22  0.93 

F24‐1  Relationship with government departments  277  4.26  0.76 

F21‐1  Relationship with client /owners  277  4.26  0.83 

F23‐1  Relationship with subcontractors/suppliers  275  4.23  0.82 

F25‐1  Relationship with public/mass media  271  4.17  0.94 

F2‐1  Clarity of competitive strategy  284  4.37  0.72 

F2‐2  Appropriateness of competitive strategy  262  4.03  1.05 

F2‐3  Strategic flexibility  239  3.68  1.19 

F3‐1    Strictly stick to the developed competitive strategy  233  3.58  1.18 

F3‐2  Integration of competitive strategy and tactics  284  4.37  0.72 

F3‐3  Concurrent adjustment of strategy implementation  262  4.03  1.05 

F1‐1  Strategic awareness of top level of organization  289  4.45  0.75 

F1‐2  Strategic awareness of middle level staff  272  4.18  0.92 

F1‐3  Strategic awareness of executive level staff  239  3.68  1.19 

F1‐4  Proper actions based on the strategic awareness  253  3.89  1.20 

F26‐1  Qualification grade for company  276  4.18  0.85 

F26‐2  Types of company (public, private, etc)  254  3.91  0.90 

F26‐3  The registration capital of the company  247  3.80  0.89 

F26‐4  Number of awards of Honoring Contract and Credible Enterprise  271  4.17  0.88 

F28‐1    Availability and efficiency for market information system  268  4.12  0.84 

F28‐2  Number of market information over past 3 years  270  4.15  0.96 

F28‐3  Ratio of efficient market information  266  4.09  0.86 

F29‐1  Business coverage by specialisms (housing, road, transport, etc) 277  4.26  0.83 

F29‐2  Business coverage by regions (international, national, etc)  266  4.09  1.13 

F29‐3  Business coverage more than construction and building  250  3.85  1.12 

F30‐1  Existence and effectiveness of bidding strategy    276  4.25  0.88 

F30‐2  Success rate of pre‐qualification over past 3 years  271  4.17  0.93 

F30‐3  Success rate of bidding over past 3 years  270  4.15  0.89 

F30‐4  Sum of contracts over past 3 years  264  4.06  0.95 

F31‐1    Experiences for bidding projects  276  4.25  0.87 

F31‐2  Availability of professionals in bidding  238  3.66  1.20 

F31‐3  Availability of resources for bidding  274  4.22  0.82 

F18‐1    Number of patents owned or transferred by the organization  272  4.18  0.93 

F18‐2  Number of integrated construction methods  285  4.38  0.63 

F18‐3  Number of national awards of technology innovation  273  4.20  0.83 

F18‐4  Ratio of technology contribution over past 3 years  279  4.29  0.84 

F19‐1    Establishment of research unit  251  3.86  1.01 

F19‐2  Capacity of research staff  250  3.85  1.06 

F19‐3  Investment on R&D  275  4.23  0.75 

F19‐4  Co‐operations with research institutes  271  4.17  0.88 

 
Considering that grade 4 in the 5-Likert scales implies “important”, the mean value 

of 4.00 is applied as the criterion for identifying the KCIs. In other words, the 

indicators with a mean value exceeding or equal to 4.00 are accepted as KCIs, and 

indicators whose mean value lower than 4.00 are discarded. However, if there is a 

case when all the indicators in a same group (CSF) are less than 4.00, the top two 

indicators will be reserved as KCIs. Otherwise, there will be no KCIs for assessing 

that particular group of the CSF. As shown in the shaded areas in Table 5.6, in total, 
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80 indicators among the 104 candidate competitiveness indicators met this criterion, 

and they are identified as KCIs for measuring contractor competitiveness. 

 
5.5 A Parameter System for Assessing Chinese Contractors’ 
Competitiveness 
 
A parameter system for measuring Chinese contractor competitiveness can be 

derived by integrating the competitiveness Attributes, the CSFs and their KCIs into a 

hierarchical structure (see Figure 5.1). All the items are re-coded to maintain 

consistency across the Attributes, CSFs, and KCIs. 

 
Figure 5.1  A three-level tree-like parameter system for assessing contractor 

competitiveness 

 

It is assumed in the present study that the competitiveness of a Chinese contractor 

comes from eight areas (Attributes in Figure 5.1), namely, (A) Project Management, 

(B) Resources possessed by the firm, (C) Organization Structure, (D) Relationships, 

(E) Competitive Strategy, (F) Marketing Ability, (G) Bidding Techniques, and (H) 

Technology and R&D. As shown in Figure 5.1, each area in turn consists of more 

specific factors, and each factor can be further measured by one or more 

competitiveness indicators. Figure 5.1 only lists the codes of the Attributes, CSFs, 
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and KCIs, whose detailed definitions can be found in Table 5.7. 

 

Table 5.7  Definitions of competitiveness parameters 
A‐Project Management 
A‐1 Site management 
A‐1‐1 Effectiveness of site management   
A‐1‐2 Number of awards of Sample Site over past 3 years   

A‐2 Cost management 
A‐2‐1 Effectiveness of cost controlling methods   
A‐2‐2 Cost Reduction Rate over past 3 years   

A‐3 Quality management 
A‐3‐1 Availability of quality management system   
A‐3‐2 Number of quality awards over past 3 years   
A‐3‐3 Number of quality accidents over past 3 years   

A‐4 Time management 
A‐4‐1 Effectiveness of time controlling methods   
A‐4‐2 Previous records about construction delays   
A‐4‐3 Claims by clients over previous 3 years   

A‐5 Contract management 
A‐5‐1 Existence of contract administration system   
A‐5‐2 Availability of contract managerial resources   
A‐5‐3 Contract claim and dispute settlement   

A‐6 Health and safety management 
A‐6‐1 Availability & Effectiveness of safety management   
A‐6‐2 Effectiveness of accident settlement process   
A‐6‐3 Number of safety accidents over past 3 years   

A‐7 Dispute‐resolution skills 
A‐7‐1 Availability resources for dispute resolution   
A‐7‐2 Dispute resolution skills   

A‐8 Logistic and supply chain management 
A‐8‐1 Availability and effectiveness of price information system   
A‐8‐2 Availability and effectiveness of procurement system   
A‐8‐3 Co‐ordination between supply sides and users on the site   

B‐ Resources 
B‐1 Current capacity of human resources 
B‐1‐1 Adequacy of personnel structure   
B‐1‐2 Number of qualified professionals   
B‐1‐3 Educational levels of personnel   

B‐2 Use of human resources 
B‐2‐1 Personnel management system   
B‐2‐2 Personnel’s job satisfaction   
B‐2‐3 Labor management system   
B‐2‐4 Labor productivity and effectiveness of motivation   

B‐3 Development of human resources 
B‐3‐1 Existence of human resources development strategy   
B‐3‐2 Existence of personnel recruitment plan   
B‐3‐3 Human resources training program   

B‐4 Financial ability 
B‐4‐1 Organizational creditability grade   
B‐4‐2 Ability to gain finance from different channels   

B‐5 Financial status 
B‐5‐1 Assets status   
B‐5‐2 Profit status     
B‐5‐3 Debt status   

B‐6 Value added ability 
B‐6‐1 Growth rate of total assets   
B‐6‐2 Growth rate of total profit   
B‐6‐3 Growth rate of capital   

C‐ Organization Structure 
C‐1 Modern enterprise system 
C‐1‐1 Clearly specified property rights   
C‐1‐2 Clearly specified responsibilities   
C‐1‐3 Separation of government from a firm’s operation   
C‐1‐4 Scientific management within organization 

C‐2 Internal operations 
C‐2‐1 Effectiveness of decision‐making system   
C‐2‐2 Effectiveness of executing system   

C‐3 Suitability of organization structure 
C‐3‐1 Clarity of divisions of functional departments   
C‐3‐2 Clarity of responsibilities of functional departments   

C‐4 Internal communication 
C‐4‐1 Communications between functional departments   
C‐4‐2 Communications between managerial and general staff   

C‐5 Public image 
C‐5‐1 Entrepreneur’s personality and capability   
C‐5‐2 Corporation identification and staff image   

D‐ Relationships 
D‐1 Relationship with government departments 
D‐1‐1 Relationship government departments   

D‐2 Relationship with client /owners 
D‐2‐1 Relationship with client /owners   

D‐3 Relationship with subcontractors/suppliers 
D‐3‐1 Relationship with subcontractors/suppliers     

D‐4 Relationship with public/mass media 
D‐4‐1 Relationship with public/mass media   

E‐ Competitive Strategy 
E‐1 Clarity and appropriateness of competitive strategy 
E‐1‐1 Clarity of competitive strategy   
E‐1‐2 Appropriateness of competitive strategy   

E‐2 Strategy implementation 
E‐2‐1 Integration of competitive strategy and tactics   
E‐2‐2 Concurrent adjustment of strategy implementation   

E‐3 Strategic awareness 
E‐3‐1 Strategic awareness of top level of organization   
E‐3‐2 Strategic awareness of middle level staff     

F‐Marketing Ability 
F‐1 Qualification grade 
F‐1‐1 Qualification grade for company   
F‐1‐2 Number of awards of Honoring Contract and Credible Enterprise   

F‐2 Market information 
F‐2‐1 Availability and efficiency for market information system   
F‐2‐2 Number of market information over past 3 years   
F‐2‐3 Ratio of efficient market information   

F‐3 Business coverage 
F‐3‐1 Business coverage by specialisms (housing, road, transport, etc)   
F‐3‐2 Business coverage by regions (international, national, etc)   

G‐ Bidding Technique 
G‐1 Bidding strategy 
G‐1‐1 Existence and effectiveness of bidding strategy   
G‐1‐2 Success rate of pre‐qualification over past 3 years   
G‐1‐3 Success rate of bidding over past 3 years   
G‐1‐4 Sum of contracts over past 3 years   

G‐2 Bidding resources 
G‐2‐1 Experiences for bidding projects   
G‐2‐2 Availability of resources for bidding   

H‐ Technology and R&D 
H‐1 Technology innovation ability 
H‐1‐1 Number of patents owned or transferred by the organization   
H‐1‐2 Number of integrated construction methods   
H‐1‐3 Number of national awards of technology innovation   
H‐1‐4 Ratio of technology contribution over past 3 years   

H‐2 Development of technology and R&D 
H‐2‐1 Investment on R&D   
H‐2‐2 Co‐operations with research institutes   

* 80 indicators are selected in total 
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5.6 Summary 
 
A set of parameters is an indispensable component of the model developed to 

measure contractor competitiveness. It has been demonstrated in previous chapters 

that competitiveness is composed of many specific factors. By measuring these 

factors, contractor competitiveness can be measured. Firstly, by conducting a survey 

study, this chapter identified thirty-three critical success factors (CSFs) which are 

determinants of a contractor’s competitiveness. Secondly, the thirty-three CSFs were 

grouped into eight categories which are called competitiveness attributes (Attributes) 

by performing a factor analysis. Eighty key competitiveness indicators (KCIs) are 

identified to assess those individual CSFs. Finally, all these Attributes, CSFs, and 

KCIs were integrated in a three-level tree-like hierarchical system: a parameter 

system for measuring contractor competitiveness.  
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CHAPTER 6  AN INDEX MODEL FOR ASSESSING 

CONTRACTORS’ COMPETITIVENESS 

 
6.1 Introduction 

 
This chapter considers the development of a model that describes the procedures for 

deriving a competitiveness index from various competitiveness parameters. The 

chapter firstly looks back to the mathematical methods for calculating 

competitiveness which were reviewed in Section 2.5. The model for calculating the 

contractor competitiveness index is then delineated by combining a formula and 

graphic approach. In general, the model is developed mainly by incorporating a 

method called “Weighted Summation”. After that, two building blocks involved in 

the model - the weights of competitive parameters and the scores of the lowest level 

parameters - are discussed in detail. Finally, this chapter describes the whole 

procedure for calculating a competitiveness index of Chinese contractors based on the 

multiple competitiveness parameters. 

 

6.2 A Flashback to the Mathematical Methods for Calculating 

Competitiveness Index 

 
In Section 2.5, the procedures for deriving a competitiveness index from multiple 

parameters engaging a mathematical method called “multicriteria evaluation” were 

reviewed. Well known mathematical models such as “weighted summation”, and 

“AHP”, are the typical multicriteria evaluation methods. Research has classified these 

methods into discrete multiple criteria methods and continuous multiple criteria 

methods, or hard information methods and soft information methods (e.g. Nijkamp et 
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al., 1990). One consideration in selecting a proper method is that it should not give 

rise to rather heavy computations and complex algorithms in the assessment exercise. 

In addition, the assessing method should enable the user to deal simultaneously with 

the competitiveness parameters whose performance data are possibly discrete or 

continuous, or contain hard or soft information. 

 

To meet the above requirements, a method called “Weighted Summation”, which is 

one of the simplest multicriteria evaluation methods, was frequently adopted to assess 

an organization’s competitiveness on the practical side (e.g. IMD, 2004; WEF, 2004). 

The weighted summation method can be described in the following equation: 

∑
=

×=
I

i
ii AVWTV

1

)(                          

Where TV is the total value of a higher level parameter, Ai(i=1..I) are the 

sub-parameters included in the higher level parameter, Wi (i=1..I) is the weight of 

sub-parameter Ai (i=1..I), and V(Ai) (i=1..I) is the performance value of 

sub-parameter Ai (i=1..I) (Hobbs and Meier, 2000). Owing to its simplicity and it 

being widely recognized in practice, this research is to adopt the weighted summation 

method to calculate the competitiveness index of a Chinese contractor. The specific 

procedures are detailed in the following sections. 

 

6.3 Calculating Procedures for Deriving a Competitiveness Index 

 
The procedures for calculating a competitiveness index can be understood by 

following a sequence from upper level parameters to lower level ones. As shown in 

Figure 6.1, the competitiveness index of a given contractor is derived from the eight 

first-level parameters (Competitiveness Attributes) from A to H. The procedures can 
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be defined by the following formula: 

CI=WST 

=[WA,WB,WC,WD,WE,WF,WG,WH][SA,SB,SC,SD,SE,SF,SG,SH]T 

=WASA+WBSB+ WCSC+ WDSD+ WESE+ WFSF+ WGSG+ WHSH      (Equation 6.1). 

Where:    CI is the competitiveness index of a given contractor;   

W  is the weight matrix composed of weight elements WA, WB, WC, WD, WE, WF, WG and WH. 

The  values  of  these  elements  represent  the weighting  values  between  the  eight  first‐level 

competitiveness parameters (Attributes) from A to H.   

S denotes the score matrix which is composed of score elements SA, SB, SC, SD, SE, SF,SG and SH, 

and  their  values  are  the  competitiveness  scores  for  the  eight  first‐level  competitiveness 

parameters. 

 

Figure 6.1 An illustration of the calculation of competitiveness index based on the 

first-level parameters 

 

The competitiveness scores of the first-level parameters (SA, SB, SC, SD, SE, SF, SG and 

SH) will be derived from the second-level parameters (Critical Success Factors). For 

example, as shown in Figure 6.2, the SA can be defined by the following formula: 

SA=WA‐iSA‐iT 

=[WA‐1,WA‐2,WA‐3,WA‐4,WA‐5,WA‐6,WA‐7,WA‐8][SA‐1,SA‐2,SA‐3,SA‐4,SA‐5,SA‐6,SA‐7,SA‐8]T 

=WA‐1SA‐1+WA‐2SA‐2+ WA‐3SA‐3+ WA‐4SA‐4+ WA‐5SA‐5+ WA‐6SA‐6+ WA‐7SA‐7+ WA‐8SA‐8 

(Equation 6.2). 

Where:  SA is the competitiveness score of Parameter A. 

WA‐i is the weight matrix composed of weight elements WA‐1, WA‐2, WA‐3, WA‐4, WA‐5, WA‐6, WA‐7 
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and WA‐8. The  values  of  these  elements  represent  the weighting  values  between  the  eight 

second‐level competitiveness parameters included in Parameter A (from A‐1 to A‐8). 

SA‐i denotes the score matrix which is composed of score elements SA‐1, SA‐2, SA‐3, SA‐4, SA‐5, SA‐6, 

SA‐7  and  SA‐8,  and  their  values  are  the  competitiveness  scores  for  the  eight  second‐level 

competitiveness parameters included in Parameter A (from A‐1 to A‐8). 

 
 

Figure 6.2 An illustration of the procedures for deriving competitiveness scores of 

first-level parameters based on their sub-parameters 

 

By adopting a similar calculation procedure to all of the other first-level parameters 

defined in Figure 6.2, the competitiveness scores of Parameter B to H can be derived. 

 

Again, the competitiveness scores of the second-level parameters will be derived 

from their various indicators, which are the third-level and the lowest-level 

competitiveness parameters. For example, SA-1, the competitiveness score of A-1, can 

be derived from its competitiveness indicators: A-1-1, and A-1-2. As shown in Figure 

6.3, the SA-1 can be defined with the following formula: 

SA‐1=WA‐1‐jSA‐1‐jT 

=[WA‐1‐1,WA‐1‐2][SA‐1‐1,SA‐1‐2]T 

=WA‐1‐1SA‐1‐1+WA‐1‐2SA‐1‐2                                      (Equation 6.3). 

Where:  SA‐1 is the competitiveness score of Parameter A‐1. 

WA‐1‐j  is  the weight matrix  composed of weight elements WA‐1‐1, WA‐1‐2. The values of  these 

elements  represent  the  weighting  values  between  the  two  third‐level  competitiveness 
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parameters, namely, A‐1‐1 and A‐1‐2.   

SA‐1‐j denotes the score matrix which is composed of the score elements SA‐1‐1, SA‐1‐2, and their 

values  are  the  competitiveness  scores  for  the  two  third‐level  competitiveness  parameters 

included in Parameter A‐1. 

 
Figure 6.3 An illustration of the procedures for deriving scores of second-level 

parameters based on their third-level parameters 

 

By adopting a similar calculation procedure to all other second-level parameters 

defined in Figure 6.3, competitiveness scores of those second-level parameters can be 

derived. 

 

So far, the main procedures for calculating the competitiveness index of a contractor 

have been described. They mainly engaged a multicriteria evaluation method called 

“Weighted Summation”. The calculations can be understood by following a sequence 

from the parameters at the upper level to those at the lower level. By combining the 

formula and the graphic approach, the model can be easily understood. Nonetheless, 

there are two components in the model that remain unclear. The first one is the 

weights of the parameters at different levels, for example, WA to WH in Equation 6.1, 

WA-1 to WA-8 in Equation 6.2, and WA-1-1, WA-1-2 in Equation 6.3. The other component 

is the performance scores of the lowest level parameters, for example, the SA-1-1 and 
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SA-1-2 in Equation.6.3. The two components are viewed as building blocks for 

calculating the competitiveness index and will be discussed in detail in the following 

sections.  

 

6.4 Weights of the Competitiveness Parameters 

 
One assumption in the index model is that a contractor’s competitiveness is measured 

by multiple parameters, and each parameter makes a different contribution to or has a 

relative weight in the overall competitiveness of a given contractor. When it comes to 

the methods for deriving weights for competitiveness parameters, different 

approaches have been observed. For example, Shen et al. (2003) assumed that six 

attributes had a shared contribution to a contractor’s competitiveness. Thus the weight 

of each attribute is equally 1/6. A similar approach has also been adopted by WCY 

(IMD, 2004) where there is an assumption that their 20 competitiveness indicators 

have the same weighting in assessing national competitiveness. Each indicator has a 

weight of 1/20. In comparison, GCR (WEF, 2004) adopted a similar weight average 

approach in assessing the competitiveness index. However, it allocated unequal 

weights according to the status of the nations to be assessed.  

 

The weights of competitiveness parameters in this study can be derived from the two 

questionnaire surveys as described in Chapter 5. The surveys have adopted a 

five-point Likert scale to indicate different levels of absolute importance of a 

parameter in terms of its contribution to a higher level parameter. The absolute 

importance can be seen from the “total value” as shown in Table 5.2 and Table 5.6. 

The absolute importance then can be transformed to the relative weight for each 

parameter. This transformation allows for calculating the competitiveness index by 



 155

utilizing Equation.6.1 to 6.3. The method for computing relative weights in this study 

can be described through the following expression: 

Relative Weight of Pi= 
∑TV

TVi       (Equation 6.4) 

Where the Pi is parameter i, the TVi is total value of Pi given by respondents, the 

∑TV is sum of total values of parameters that are falling in a same group with Pi. By 

applying the Equation 6.4, the relative weights of different levels of parameters can 

be calculated. 

 

6.4.1 Weights of the Third Level Parameters (Competitiveness Indicators) 

 

The weights of the third/lowest level competitiveness parameters, which are also 

called competitiveness indicators in this study, can be calculated based on the survey 

results shown in Table 5.6 and the Equation 6.4. For example, for F46-1, the total 

value is 280. There is another indicator F46-3 falling into the same group and its total 

value is 276. Therefore, the 

  Relative weight of F46‐1= 504.0
276280

280
TVTV

TV
TV

TV

346F146F
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=
+

=
−−

−−
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F46-2 has been excluded since it is not a KCI and will not form part of the 

calculations in the future. Similarly, the relative weights of other third level 

parameters can be derived and tabulated - see Table 6.1.  

 
Table 6.1 Relative weights of the third level parameters (Competitiveness Indicators) 

Indicators 
Relative 
Weighs 

Sum  Indicators 
Relative 
Weights 

Sum  Indicators
Relative 
Weights 

Sum  Indicators 
Relative 
Weights 

Sum 

F46‐1  0.504  F12‐1  0.334  F4‐1  0.252  F1‐2  0.485 
F46‐3  0.496 

1 
F12‐2  0.335  F4‐2  0.247  F1‐3  0.515 

1 

F36‐1  0.503  F12‐3  0.331 
1 

F4‐3  0.252  F26‐1  0.505 
F36‐2  0.497 

1 
F13‐1  0.240  F4‐4  0.248 

1 

F26‐4  0.495 
1 

F34‐1  0.338  F13‐2  0.256  F7‐1  0.490  F28‐1  0.333 
F34‐2  0.340  F13‐3  0.256  F7‐3  0.510 

1 
F28‐2  0.336 

F34‐3  0.322 
1 

F13‐4  0.249 

1 

F5‐1  0.502  F28‐3  0.331 
1 

F35‐1  0.336  F14‐1  0.333  F5‐2  0.498 
1 

F29‐1  0.510 
F35‐2  0.337 

1 
F14‐2  0.330 

1 
F6‐1  0.499  1  F29‐2  0.490 

1 
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F35‐3  0.326  F14‐3  0.337  F6‐2  0.501  F30‐1  0.255 
F39‐1  0.337  F16‐1  0.514  F8‐1  0.512  F30‐2  0.251 
F39‐2  0.335  F16‐4  0.486 

1 
F8‐2  0.488 

1 
F30‐3  0.250 

F39‐3  0.328 
1 

F15‐1  0.331  F24‐1  1.000  1  F30‐4  0.244 

1 

F37‐1  0.335  F15‐2  0.336  F21‐1  1.000  1  F31‐1  0.502 
F37‐2  0.333  F15‐3  0.333 

1 
F23‐1  1.000  1  F31‐3  0.498 

1 

F37‐3  0.333 
1 

F17‐1  0.327  F25‐1  1.000  1  F18‐1  0.245 
F44‐1  0.495  F17‐2  0.343  F2‐1  0.407  F18‐2  0.257 
F44‐2  0.505 

1 
F17‐4  0.330 

1 
F2‐2  0.593 

1 
F18‐3  0.246 

F40‐1  0.337        F3‐2  0.407  F18‐4  0.258 

1 

F40‐2  0.325        F3‐3  0.593 
1 

F19‐3  0.504 
F40‐4  0.338 

1 
            F19‐4  0.496 

1 

 

6.4.2 Weights of the Second Level Parameters (Competitiveness CSFs) 

 

The weights of the second level competitiveness parameters, which are also called 

critical success factors in this study, can be calculated based on the survey results 

shown in Table 5.2 and Table 5.4. For example, for F46, the total value is 398 in 

Table 5.2. According to Table 5.4, there are other factors F36, F34, F35, F39, F37, 

F44, and F40 which are in the same group as F46. Their total values are 408, 404, 376, 

396, 406, 386, and 376 respectively. Therefore, the relative weight of F46 is: 

126.0
376386406396376404408398
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By adopting a similar procedure, the relative weights of other CSFs can be derived, as 

shown in Table 6.2. 

 
Table 6.2 Relative weights of the second level parameters (Competitiveness CSFs) 

CSFs 
Relative 
Weights 

Sum  CSFs 
Relative 
Weights 

Sum  CSFs 
Relative 
Weights 

Sum 

F46  0.126  F4  0.200  F26  0.332 
F36  0.130  F7  0.206  F28  0.332 
F34  0.128  F5  0.200  F29  0.336 

1 

F35  0.119  F6  0.192  F30  0.527 
F39  0.126  F8  0.201 

1 

F31  0.473 
1 

F37  0.129  F24  0.260  F18  0.501 
F44  0.123  F21  0.251  F19  0.499 

1 

F40  0.119 

1 

F23  0.241       
F12  0.165  F25  0.247 

1 

     
F13  0.166  F2  0.344       
F14  0.178  F3  0.322       
F16  0.167  F1  0.334 

1 
     

F15  0.163             
F17  0.161 

1 
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6.4.3 Weights of the First Level Parameters (Competitiveness Attributes) 

 

The total value of each competitiveness attribute can be represented by the sum of the 

total value of the CSFs it contained. The total values of the attributes are shown in 

Table 6.3. The relative weight of each attribute can be calculated based on the data in 

the Table 6.3 and the Equation 6.4. For example:  

243.0
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3150
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By adopting a similar procedure, the relative weights of other competitiveness 

attributes can be derived, as shown in Table 6.3.  

 

Table 6.3 Relative weights of the first level parameters (Competitiveness Attributes) 

Attributes  CSFs 
Total 

Values of 
CSFs 

Sum of 
total 
values 

Relative 
Weights 

Attributes  CSFs 
Total 

Values of 
CSFs 

Sum of 
total 
values 

Relative 
Weights 

F46  398 
F36  408 
F34  404 
F35  376 

Attrbiutes4 

F24 
F21 
F23 
F25 

410 
396 
380 
390 

1576  0.122 

F39  396 
F37  406 
F44  386 

Attrbiutes5 
F2 
F3 
F1 

414 
388 
402 

1204  0.093 
Attrbiutes1 

F40  376 

3150  0.243 

F12  378 
F13  380 

Attrbiutes6 
F26 
F28 
F29 

392 
392 
396 

1180  0.091 

F14  408 
F16  384 

Attrbiutes7 
F30 
F31 

416 
374 

790  0.061 

F15  374 

Attrbiutes2 

F17  370 

2294  0.177 

F4  394 
F7  406 
F5  394 
F6  378 

Attrbiutes3 

F8  396 

1968  0.152 

Attrbiutes8  F18 
F19 

390 
388 

778  0.060 

 
6.4.4 A Summary of Relative Weights of the Competitiveness Parameters 

 

At this stage, the relative weights of parameters at different levels have been laid 

down through a series of data processes. By organizing all the competitiveness 
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parameters and their relative weights in a table, a competitiveness parameter weight 

dictionary is derived and shown in Table 6.4. The dictionary herein means that 

competitiveness parameters and their relative weights are organized in a style of 

dictionary and can be easily looked up when needed. 

 

Table 6.4 A dictionary of relative weights of competitiveness parameters 
Competitiveness Parameters  Relative 

Weights 

Competitiveness Parameters  Relative 

Weights 

A‐Project Management 

A‐1 Site management 

A‐1‐1 Effectiveness of site management   

A‐1‐2 Number of awards of Sample Site over past 3 years   

A‐2 Cost management 

A‐2‐1 Effectiveness of cost controlling methods   

A‐2‐2 Cost Reduction Rate over past 3 years   

A‐3 Quality management 

A‐3‐1 Availability of quality management system   

A‐3‐2 Number of quality awards over past 3 years   

A‐3‐3 Number of quality accidents over past 3 years   

A‐4 Time management 

A‐4‐1 Effectiveness of time controlling methods   

A‐4‐2 Previous records about construction delays   

A‐4‐3 Claims by clients over previous 3 years   

A‐5 Contract management 

A‐5‐1 Existence of contract administration system   

A‐5‐2 Availability of contract managerial resources   

A‐5‐3 Contract claim and dispute settlement   

A‐6 Health and safety management 

A‐6‐1 Availability & Effectiveness of safety management   

A‐6‐2 Effectiveness of accident settlement process   

A‐6‐3 Number of safety accidents over past 3 years   

A‐7 Dispute‐resolution skills 

A‐7‐1 Availability resources for dispute‐resolution 

A‐7‐2 Dispute‐resolution skills   

A‐8 Logistic and supply chain management 

A‐8‐1 Availability and effectiveness of price information system   

A‐8‐2 Availability and effectiveness of procurement system   

A‐8‐3 Co‐ordination between supply sides and users on the site   

B‐ Resources 

B‐1 Current capacity of human resources 

B‐1‐1 Adequacy of personnel structure   

B‐1‐2 Number of qualified professionals   

B‐1‐3 Educational levels of personnel   

B‐2 Use of human resources 

B‐2‐1 Personnel management system   

B‐2‐2 Personnel’s job satisfaction   

B‐2‐3 Labor management system   

B‐2‐4 Labor productivity and effectiveness of motivation   

B‐3 Development of human resources 

B‐3‐1 Existence of human resources development strategy   

B‐3‐2 Existence of personnel recruitment plan   

B‐3‐3 Human resources training program   

B‐4 Financial ability 

B‐4‐1 Organizational creditability grade   

B‐4‐2 Ability to gain finance from different channels   

B‐5 Financial status 

B‐5‐1 Assets status   

B‐5‐2 Profit status     

B‐5‐3 Debt status   

B‐6 Value added ability 

B‐6‐1 Growth rate of total assets   

0.243 

  0.126 

    0.504

0.496

0.130 

0.503

0.497

0.128 

0.338

0.340
0.322

0.119 

0.336

0.337

0.326

0.126 

0.337

0.335

0.328

0.129 

0.335

0.333

0.333

0.123 

0.495

0.505

0.119 

0.337

0.325

0.338

0.177 

0.165 

0.334

0.335

0.331

0.166 

0.240

0.256

0.256

0.249

0.178 

0.333

0.330

0.337

0.167 

0.514

0.486

0.163 

0.331

0.336

0.333

0.161 

0.327

C‐2 Internal operations 

C‐2‐1 Effectiveness of decision‐making system   

C‐2‐2 Effectiveness of executing system   

C‐3 Suitability of organization structure 

C‐3‐1 Clarity of divisions of functional departments   

C‐3‐2 Clarity of responsibilities of functional departments   

C‐4 Internal communication 

C‐4‐1 Communications between functional departments   

C‐4‐2 Communications between managerial and general staff   

C‐5 Public image 

C‐5‐1 Entrepreneur’s personality and capability   

C‐5‐2 Corporation identification and staff image   

D‐ Relationships 

D‐1 Relationship with government departments 

D‐1‐1 Relationship government departments   

D‐2 Relationship with client /owners 

D‐2‐1 Relationship with client /owners   

D‐3 Relationship with subcontractors/suppliers 

D‐3‐1 Relationship with subcontractors/suppliers     

D‐4 Relationship with public/mass media 

D‐4‐1 Relationship with public/mass media   

E‐ Competitive Strategy 

E‐1 Clarity and appropriateness of competitive strategy 

E‐1‐1 Clarity of competitive strategy   

E‐1‐2 Appropriateness of competitive strategy   

E‐2 Strategy implementation 

E‐2‐1 Integration of competitive strategy and tactics   

E‐2‐2 Concurrent adjustment of strategy implementation   

E‐3 Strategic awareness 

E‐3‐1 Strategic awareness of top level of organization   

E‐3‐2 Strategic awareness of middle level staff     

F‐Marketing Ability 

F‐1 Qualification grade 

F‐1‐1 Qualification grade for company   

F‐1‐2 Number of awards of Honoring Contract and Credible Enterprise 

F‐2 Market information 

F‐2‐1 Availability and efficiency for market information system   

F‐2‐2 Number of market information over past 3 years   

F‐2‐3 Ratio of efficient market information   

F‐3 Business coverage 

F‐3‐1 Business coverage by specialisms (housing, road, etc)   

F‐3‐2 Business coverage by regions (international, national, etc)   

G‐ Bidding Technique 

G‐1 Bidding strategy 

G‐1‐1 Existence and effectiveness of bidding strategy   

G‐1‐2 Success rate of pre‐qualification over past 3 years   

G‐1‐3 Success rate of bidding over past 3 years   

G‐1‐4 Sum of contracts over past 3 years   

G‐2 Bidding resources 

G‐2‐1 Experiences for bidding projects   

G‐2‐2 Availability of resources for bidding   

H‐ Technology and R&D 

H‐1 Technology innovation ability 

0.206 

0.490

0.510

0.200 

0.502

0.498

0.192 

0.499

0.501

0.201 

0.512

0.488

0.122 

0.260 

1.000

0.251 

1.000

0.241 

1.000

0.247 

1.000

0.093 

0.344 

0.407

0.593

0.322 

0.407

0.593

0.334 

0.485

0.515

0.091 

0.332 

0.505

0.495

0.332 

0.333

0.336

0.331

0.336 

0.510

0.490

0.061 

0.527 

0.255

0.251

0.250

0.244

0.473 

0.502

0.498

0.060 

0.501 
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B‐6‐2 Growth rate of total profit   

B‐6‐3 Growth rate of capital   

C‐ Organization Structure 

C‐1 Modern enterprise system 

C‐1‐1 Clearly specified property rights   

C‐1‐2 Clearly specified responsibilities   

C‐1‐3 Separation of government from a firm’s operation   

C‐1‐4 Scientific management within organization 

0.343

0.330

0.152 

0.200 

0.252

0.247

0.252

0.248

H‐1‐1 Number of patents owned or transferred 

H‐1‐2 Number of integrated construction methods   

H‐1‐3 Number of national awards of technology innovation   

H‐1‐4 Ratio of technology contribution over past 3 years   

H‐2 Development of technology and R&D 

H‐2‐1 Investment on R&D   

H‐2‐2 Co‐operations with research institutes   

0.245

0.257

0.246

0.258

0.499 

0.504

0.496

 

6.5 Performance Scores of the Third-Level Parameters 
 

This section discusses how to collect the performance scores of these parameters, and 

how to normalize them before they can be incorporated into the competitiveness 

assessing model. 

 

6.5.1 Collecting Performance Scores of the Third-Level Parameters 

 

From the descriptions in Section 6.3 it can be seen that performance scores of the 80 

third-level parameters are building blocks for calculating the competitiveness index 

of a contractor. An approach is needed to collect the performance data of the eighty 

third-level parameters. 

 

A worksheet, as shown in Annex III of this thesis, was designed to collect the 

performance scores of all the third-level parameters. The worksheet has been 

designed by differentiating the parameters between their hard and soft properties. 

Some parameters, whose performance scores can be found directly in various sources, 

are called HARD parameters, e.g. A-1-2 Number of awards of Sample Site over past 3 

years, and A-2-2 Cost Reduction Rate over past 3 years. Parameters whose 

performance data cannot be obtained directly from existing sources, but can be 

transferred to numeric data by using a rating scale method are called SOFT 

parameters. Most of these are parameters for measuring potential or management 
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process that formulate competitiveness of a contractor, e.g. A-1-1 Effectiveness of site 

management, and A-2-1 Effectiveness of cost controlling methods.  

 

The purpose of incorporating both the SOFT and HARD data is because of the 

principles discussed in Chapter 2 – assessing competitiveness should assess 

performance, potential, and the management process. By using the SOFT parameters, 

contractors can be guided to pay more attention on its management process and its 

potential to win in the future. However, as will be discovered later, there is an inbuilt 

bias in the SOFT parameters – they are difficult to be rated honestly and fairly. The 

purpose of distinguishing the SOFT and HARD parameters is to select appropriate 

data collection methods according to their attributes. As shown in Figure 6.4, the hard 

data parameters in this study were indicated with a ○ and followed by a question, 

while soft data parameters were prefixed by a □ and followed by a list of options. In 

total, there are 49 soft data and 31 hard data included in the 80 third-level parameters.  

 Annex III    A Worksheet for Collecting Performance Data of Competitiveness Parameters 
 

A‐1‐1 Effectiveness of site management 
□   100    Very Effective Site Management System 
□   75      Effective Site Management System 
□   50      Feasible Site Management System 
□   25      Less effective Site Management System 
□   0        Ineffective Site Management System 

A‐1‐2 Number of awards of Sample Site over past 3 years   
○ The number of awards of Sample Site over past 3 years is (    ). 

…………… 
H‐2‐1 Investment on R&D   

○ The annual investment on R&D over past 3 years is (    ) Yuan. 
H‐2‐2 Co‐operations with research institutes 

□    100    Very good co‐operations with research institutes 
□    75      Good co‐operations with research institutes 
□    50      Satisfactory co‐operations with research institutes 
□    25      Poor co‐operations with research institutes 
□    0        Very poor co‐operations with research institutes 

 

Figure 6.4 A sample of worksheet for collecting performance scores of 

competitiveness parameters 
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When using the worksheet, contractors need to complete it by referring to their 

profiles. They need to tick the corresponding option (indicated by □) if the parameter 

is soft data, or complete the corresponding field (indicated by ○) if the parameter is 

hard data. 

 

6.5.2 Normalizing Data of the Third-Level Parameters 

 

One may have noticed that the performance scores of the third-level parameters have 

diverse dimensions and are differently scaled. For example, H-2-1 Investment on 

R&D as shown in Figure 6.4, is probably scaled by an amount of currency, while 

H-2-2 Co-operations with research institutes might be rated from very good to very 

poor, consequently giving a score from 100 to 0. A normalization exercise is needed 

to turn the data of third-level parameters into the same scale before they can be fed 

into Equation 6.3 for calculations. 

 

Normalizing data of the lowest level parameters was also performed by 

differentiating their HARD or SOFT properties. For a SOFT parameter, a score has 

been assigned to it once an option is selected. For example, a score ranging from 0 to 

100 will be automatically assigned to Parameter A-1-1 when a certain option is ticked 

by an end-user. This mechanism generates discrete scores, which are for example 100, 

75, 50, 25, and 0, for SOFT parameters.  

 

For HARD parameters, once their performance data were collected, the following 

formula will normalize the data to a 0 to 100 scale:  

SPV= 100
minmax

min ×
−

−
xx

xx                   (Equation 6.5). 

where SPV is Standardized Performance Value of a given HARD parameter; x is 
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performance value of the parameter; xmin is the minimal value among all the sample 

contractors; Xmax is the maximal value among all the sample contractors. This method 

has also been used by other studies such as the World Competitiveness Yearbook 

(IMD, 2004) and the Global Competitiveness Report (WEF, 2004) in normalizing 

data. 

 

6.6 Summary - Total Procedure for Assessing a Contractor 

Competitiveness Index 

 
At this stage, it is possible to review all the procedures for assessing contractors’ 

competitiveness from a holistic view. In general, the procedures can be highlighted as 

(1) collecting performance data for the third level parameters, (2) normalizing the 

performance data, (3) calculating competitiveness scores for the second level 

parameters, (4) calculating competitiveness scores for the first level parameters, and 

(5) calculating the competitiveness index for a contractor. 

 

During the exercise of assessing a contractor’s competitiveness, a worksheet, as 

shown in Annex III, was distributed in order to collect the necessary data. These data 

are performance scores of the third-level/lowest-level parameters included in the 

contractor competitiveness assessment model. A contractor may complete all the 

fields or tick the corresponding options against its profile.  

 

Once the necessary data were collected, they had to be normalized in line with their 

attributes of soft or hard data. Different methods have been developed in the model to 

normalize data from a contractor. As a result, all the performance data of the third 

level parameters are transformed to a standard values ranging from 0 to 100. This 
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exercise can be accomplished by using the Equation 6.5. 

 

Based on the normalized performance data, competitiveness scores of the second 

level parameters can be calculated, mainly by employing a weighted summation 

method. The relative weight of each third-level parameter can be looked up in a 

weight dictionary which is grounded from the context of Chinese construction. A 

mathematical description of the procedure is illustrated in Equation.6.3. 

 

Based on the competitiveness scores of the second level parameters, the 

competitiveness of the first level parameters can be computed. Similarly, this is 

mainly achieved by using a weighted summation method. The relative weight of each 

second-level parameter can be looked up in a weight dictionary too. A mathematical 

description of the procedure is found in Equation 6.2. 

 

Based on the competitiveness scores of the first level parameters, the overall 

competitiveness of a given contractor can be assessed, again using a weighted 

summation. The relative weights of the first level parameters are developed and a 

mathematical description of the procedure is found in Equation 6.1. 
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CHAPTER 7 AN IT SUPPORT SYSTEM FOR 

ASSESSING AND COMMUNICATING CONTRACTORS’ 

COMPETITIVENESS 
 

7.1 Introduction 
 

This chapter turns the previously declared system for assessing and communicating 

contractors’ competitiveness into operation. This chapter starts with exploring the 

necessity for developing such an IT support system. It is found that an IT system is 

highly desirable in order to brief the complicated procedures for assessing 

competitiveness, and to effectively communicate the assessment to various interested 

groups. Then the chapter describes the requirement analysis, system design, and code 

phase of the IT support system, which in this study is called Contractor 

Competitiveness Assessment and Communication System (C-CACS). A preview of 

the C-CACS was given after it was programmed by using Borland Delphi. The rest 

of the chapter then validates the system by conducting three case studies in the 

Chinese construction industry. The first case study is to validate the C-CACS for 

contractors to self-diagnose their competitiveness. The second one is to validate the 

C-CACS for assisting governmental departments in ranking contractors. The final 

case study is to validate the C-CACS for a project client to pre-qualify bidders. 

 

7.2 Needs for an IT Supported System 
 

Although Chief Executive Officers (CEOs) are quite struggling with IT investment, 

the development of IT has fundamentally changed the way we conduct construction 

activities. The use of IT by the construction industry, according to Doherty (1997), 

falls naturally into two domains: communication systems, using computer similar to 
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telephone or fax, and technical decision support systems, using computer as a 

smarter and more powerful tool in decision-making. Brandon et al. (2004) suggested 

more specific areas using IT as a technical decision support system and where future 

research may lead to a transformation of how the industry behaves: Design and nD 

modeling, business to business, and knowledge management. More vivid examples 

can be observed from the practical construction activities. For example, the software 

package of AutoCAD (Autodesk Inc.) has changed the construction design from 

traditional drawing on paper to drawing on screen. The Primavera Systems 

(Primavera System Inc.) has changed the way people manage their construction 

projects. While changing the way people conduct construction activities, IT has 

increased the effectiveness and efficiency of the construction industry. Exploring the 

potential applications of IT is a good strategy when there is a need to improve 

effectiveness and efficiency in the construction industry. 

 

Competitiveness in construction is a powerful ability that enables sustainable 

development of construction industry and its companies over the long term. 

Nonetheless, it is not easily understood. Assessing contractors’ competitiveness 

digitally is an effective approach to improve this situation. However, as can be seen 

from the descriptions in Chapter 5 and 6, assessing contractors’ competitiveness is a 

complex activity. Users need to input performance data of competitiveness 

parameters. The performance data collected then need to be stored, processed, and 

retrieved. The procedures for calculating the contractors’ competitiveness index 

would incorporate a large number of data processing and complicated calculations. 

All these stress the impressing need to develop a system to support the activity of 

assessing contractors’ competitiveness.  
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Furthermore, the results of the competitiveness assessment need to be communicated 

to people effectively. The competitiveness index is not easily deciphered if there are 

no supplementary explanations. Communicating competitiveness graphically is 

viewed as an effective way since there is always a saying ‘a picture means a 

thousand words’. By using the graphic approach, people not only might be more 

willing to embrace the concept, but also can gain deeper insights into 

competitiveness of a particular contractor. Actions for sharpening competitive edge 

can be more easily justified based on the graphically displayed results.  

 

Last but not least, the development of an IT support system will facilitate the 

validation of the competitiveness index model, which is one of the major tasks of the 

Chapter 7. The index model developed in previous chapters should be well validated 

in practical construction activities. It is less likely that the practitioners would be 

fascinated to understand the equations and the dizzy mathematical codes in the 

model. An IT system will be more inviting than the less understood index model for 

industrial people to join in the validation exercises. In short, based on above 

discussions, an IT platform is highly desirable for validating the competitiveness 

index model as developed in this study, and for encouraging contractors to develop 

their competitive advantages. 

 

7.3 Contractor Competitiveness Assessment and Communication 

System (C-CACS) 

 
This section introduces the procedures for turning the competitiveness index model 

into a C-CACS. The procedures follow a paradigm of software development as stated 

in Software Engineering discipline. A preview of the main modules of the C-CACS is 
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given after the system has been developed. 

 

7.3.1 Software Engineering and the C-CACS 

 

The notion of “software engineering” was proposed in the late 1960s at a conference 

held to discuss what was then called the “software crisis” (Sommerville, 1996). The 

crisis has been arisen from the situation that scale and complexity of software 

development were increasing while the traditional methods were not good enough to 

cope with the new situation. Approaches such as project management, total quality 

management, and mathematics that were developed in other areas were then applied 

to the particular context of software development, and a new discipline of software 

engineering was formulated (Pressman, 2001). Software engineering provides a new 

paradigm for developing large scale software products in the modern IT era. The 

paradigm normally includes the procedures such as requirement analysis, system 

design, implementing and coding, validation, and operations and maintenance 

(Sommerville, 1996; Fairclough, 1996; Mayrhauser, 1990).  

 

The development of the C-CACS in this study has followed the procedures as 

described in software engineering, although the scale of the C-CACS herein is not 

too large. By following the above paradigm, the development of the C-CACS can be 

easily documented, retrieved, and shared by others. More importantly, the 

maintenance as well as further upgrade of the C-CACS can be better implemented.  

 

7.3.2 Requirement Analysis of the C-CACS 

 

The requirement analysis, sometimes called ‘concept’ or ‘problem definition’, is to 

thoroughly understand users’ needs instead of diving into the program development 



 168

hastily. However, user requirements are often ambiguous ideas or only described in 

general at the very beginning. European Space Agency (ESA) suggests that user 

requirements should be clarified through criticism and experience of existing 

software and prototypes; wide agreement should be established through interviews 

and surveys. The analysis of system requirements is a two-way process, and may 

have to go through several revisions by development staff working with customers 

and system end-users before it is acceptable to everyone. Some User Requirements 

Documents (URD) may be produced as main outputs of requirement analysis.  

 

In this study, the general requirement is that “people need a user-friendly software 

package to assess contractors’ competitiveness, and the assessment results should be 

easily deciphered for helping decision making”. As described previously, the 

requirements of the C-CACS have been derived from various research activities such 

as listening to the expectations of practitioners, discussing it with IT professionals as 

well as experts in construction management area. The user requirements can be 

briefly demonstrated in Figure 7.1. Based on the general requirement of the C-CACS, 

some more specific requirements of the system can be defined. For example, the 

software should be user-friendly. Data can be easily input, saved, and retrieved. The 

users can easily understand the results of the assessment.  

Input data for describing
the competitiveness profile

of a contractor
C-CACS

Users’understanding of
the competitiveness of

a given contractor

The report of the
competitiveness of
a given contractor

 

Figure 7.1 An illustration of user requirements of the C-CACS 
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7.3.3 Design Phase of the C-CACS 

 

The design phase in software engineering often includes a software architectural 

design and a detailed design. It marks a transition from the requirement describing to 

how the problem is to be solved (Mayrhauser, 1990). The architectural design (AD) 

phase defines the software in terms of the major components and interfaces. It covers 

all the requirements as defined in the requirement analysis phase, and transfers them 

into definitions of all modules, their hierarchical structure, and their interfaces. The 

detailed design (DD) is to define the functions, inputs and outputs of each software 

component. The software developer starts with the major components defined in the 

AD and continues to decompose them until the components can be expressed as 

modules in programming language. The logic of the program is stated in a group of 

flow charts with different levels of details. Data structures and databases in this stage 

are described in topographics rather than in machine language yet. 

 

Based on the users’ requirements and the competitiveness index model, major 

modules forming the C-CACS are derived after an architectural design (AD) phase 

and shown in Figure 7.2. It can be seen that the C-CACS consists of three major 

modules, namely, data input module, data process module, and output module 

(competitiveness communicating module). Each module will be further decomposed 

into more detailed flow charts, data flow, or interfaces during the detailed design 

(DD) phase. 

 

The data input module can be further decomposed into some more specific logic flow 

charts and interfaces as shown in Figure 7.3. Data collected by the worksheet are 

distinguished by their attributes. If a competitiveness parameter contains hard data, 
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e.g. A-1-2 Number of awards of Sample Site over past 3 years, the data were inputted 

by filling the corresponding fields. If a parameter is soft data attached, e.g. A-1-1 

Effectiveness of site management, the data were inputted by ticking the 

corresponding options. The main interface reflects the design in the worksheet where 

data are differentiated in line with their attributes.  

 

 

Figure 7.2 Main modules of the C-CACS 

 

 

 

Figure 7.3 Detailed design of the Data Input Module of the C-CACS 
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The data process module of the C-CACS comprises a data access component, a data 

verifying component, and a calculating component. The module receives the data 

from the data input module, calculates a competitiveness index, and sends it to the 

output module. The detailed design of the Data Process Module in the C-CACS can 

be elaborated as shown in Figure 7.4. 

 

 

Figure 7.4 Detailed design of the Data Process Module of the C-CACS 

 

For the Output Module, which communicates the competitiveness index effectively 

to people, the detailed design of the module is illustrated in Figure 7.5. 
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Figure 7.5 Detailed design of the Output Module of the C-CACS 

 

7.3.4 Coding Phase for Programming the C-CACS 

 

The main activity of the coding phase is to translate the design into a program. 

Various programming tools are in existence. These tools have been developed from 

old-time programs such as Basic, Fortran, C, Pascal, to today’s visual programming 

packages including Visual C++ (VC++), Visual Basic (VB), and Visual Studio by 

Microsoft Inc., Delphi by Borland Inc., Java by Sun Microsystems Inc., and so on. 

The new generation of programming tools has incorporated the latest programming 

techniques such as Objective-Oriented Programming (OOP), database management, 

and Graphic User Interface (GUI). Different from all these listed software packages 

running in Windows system, other programming tools were created for meeting 

different platforms such as the Unix or Linux. With the development of the Internet, 

many tools have been developed for programming on the web. Typical tools include 

HTML, JavaScript, and VBScript. It seems that in the foreseeable future all programs, 

information, and users will be integrated in a same platform by engaging the 

latest .NET technology.  

 

It is necessary to determine which one among so many programming tools should be 
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chosen for use. This study has adopted the Borland Delphi as the programming tool 

for developing the C-CACS. Delphi, similar to the VC or VB, is one of the most 

dominant OOP tools with GUI. It has good capacity for system programming, 

interface design, as well as database management, which are all required in 

developing the C-CACS. The popularity of Delphi has also resulted in a large 

number of third-party Visual Component Libraries (VCL) which make the 

programming of C-CACS easier and faster.  

 

Good efforts were devoted to the development of the C-CACS. The release package 

for C-CACS is a standard Windows program which can be easily installed to a 

Windows XP system, and can run independently without any additional 

configuration.  

 

7.3.5 A Preview of the C-CACS 

 

Page of Introduction  

The front page as shown in Figure 7.6 is the C-CACS’ welcome page, which is 

designed to introduce the purpose of the C-CACS and give users a quick glance of 

the system. The brief theoretical background of competitiveness in construction 

sector has been introduced on the left side of this page. Users can also be redirected 

to a homepage to know more about the C-CACS, such as the definitions of 

competitiveness, different levels of analysis of competitiveness, dominant theories on 

firm’s competitiveness. Development of the introduction page has adopted the 

thinking of prevailing .NET technology which advocates that background 

information and executable program are integrated in the same page. This page helps 

users to gain some basic ideas on the C-CACS before they can start to use the 
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system. 

 

The right side of the page lists the main functions of the C-CACS. Three applications 

of the system are recommended: for contractors to self-diagnose their 

competitiveness, for institution or government agencies to rank contractors, and for 

clients to pre-qualify contractors. Users can proceed with any of the applications by 

clicking the corresponding button. The potential applications of the C-CACS are to 

be delineated in detail in the next section. 

 

Figure 7.6 Welcome Page of the C-CACS 

Data input module 

The competitiveness index model contains 80 parameters at the bottom level. The 

scores of these parameters will be obtained by examining information provided by a 

contractor against the designated worksheet. The handout as shown in Annex III is 

designed to facilitate data collection from contractors, while the interface as shown in 

Figure 7.7 is programmed to help input those data into the software. This interface 
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has realized the Data Input Module as shown in previous flowcharts. 

 

The left side bar on the screen contains the icons of the eight first-level 

competitiveness parameters such as A: Project Management, B: Resources, and so on. 

The main area on the screen describes the competitiveness parameters at the second 

and third level. It can be seen that the 33 second-level parameters (CSFs) and the 80 

third-level parameters (KCIs) are organized under a hierarchical system. Each lowest 

level parameter is followed by a question leading by a mark of □ or ○, describing 

whether it is a hard or soft data. This area has been designed to mirror the worksheet 

as shown in Annex III so that seamless integration between the steps of data 

collecting and data inputting is achieved. This leads to a further potential when a thin 

version of the C-CACS can be produced and sent out for electronically collecting 

necessary data of a contractor. 

 

Figure 7.7 Data Input Page of the C-CACS 
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In using the interface, users only need to complete corresponding fields. For example, 

if parameters are soft data which are indicated by a □, users only need to tick the 

corresponding benchmarks. The benchmarks are designed in the format of multiple 

options, making it easy to judge and select the proper options. If the data are hard 

data which are indicate by a ○, user can just fill the data in the brackets. The selected 

data will be stored and inputted for processing at the next stage. 

 

Data process module 

Firstly, data inputted in the previous module need to be stored. In the C-CACS, the 

performance data of competitiveness parameters from a given contractor were stored 

in a PARADOX table, and the background information of the contractor is stored in 

another separate file. A new file type with an extension name of CAS was introduced 

for organizing background information. This mechanism functions in a similar way 

as the DOC type file that it is manipulated by the default program of Microsoft Word. 

In order to make the operation of the data access module more user-friendly, the data 

is accessed by selecting the CAS type file in a standard open dialog box under the 

Windows system. All the PARADOX and CAS files are organized in the same folder 

so that the data can be easily copied or planted to other computers with the C-CACS 

installed. 

 

Secondly, to ensure the accuracy of data inputs, the data verification procedure is 

introduced. This mechanism ensures that all the data required for assessing a 

contractor’s competitiveness are to be inputted correctly and no data required are 

missed. Missing items will be listed in the left sidebar on the screen as shown in 

Figure 7.8, and the details of these items can be viewed with a simple click. 
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Thirdly, upon the completion of data verification, the C-CACS will proceed with the 

calculation procedure. Calculations can be easily done simply by clicking the 

CALCULATE button appearing in the speed button panel of the main interface. 

However, the calculation behind is not as simple as it looks. All individual items in 

the data base need to be normalized to a standard value ranging from 0 to 100 by 

using the normalization mechanism introduced in Section 6.5 of this thesis. Then the 

competitiveness scores of all second-level and first-level parameters are calculated 

following the rules defined in Equation 6.3 and Equation 6.2. Finally, a 

competitiveness index of a given contractor is computed by using the Equation 6.1 

and ready for the output report. The calculation process has been built into the 

programme through a process called ‘transparency thinking in programming’, which 

means that users do not have to understand the logic and procedures behind the 

calculations. All the procedures are undertaken by system programmers while users 

just need to click a single button to perform the calculations. 

 

Figure 7.8  Data verification in the C-CACS 
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Output module (Competitiveness communicating module) 

This module is designed to communicate the competitiveness of a given contractor. 

As mentioned previously, communicating competitiveness graphically is viewed as 

an effective way. There are various graphics can be served for the purpose of 

communicating contractor competitiveness. As can be seen from the Figure 7.9, the 

upper right corner of the page indicates the total competitiveness score of the 

contractor. The color of the bar is used to indicate how the competitiveness of the 

contractor is interpreted. The competitiveness of a contractor is formulated by eight 

competitiveness attributes. In the C-CACS, the spider chart as shown in the main 

area of the Figure 7.9 is used for illustrating the competitiveness scores of the eight 

attributes. A horizon bar chart showing on the lower right corner of the Figure 7.9 is 

also incorporated to illustrate the scores of the eight competitiveness attributes in 

different format. 

 

Figure 7.9 Output module of the C-CACS: total competitiveness of a contractor 
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By clicking the items at the bottom of the page, users can know more about the 

competitiveness of the eight attributes and of the CSFs. For example, as shown in 

Figure 7.10, by clicking the ‘A – Project Management’, the competitiveness of this 

attribute can be deciphered. In Figure 7.10, the overall competitiveness of a 

contractor is illustrated on the right side by using different formats. The main area is 

used to illustrate the competitiveness of a given attribute.  

 

Figure 7.10 Output module of the C-CACS: score of a specific competitiveness attribute 

 

7.4 Validations of the C-CACS: Case Studies 
 

A series of activities including workshops and seminars were conducted to validate 

the system after the C-CACS has been developed. Three case studies are described 

here. They are chosen from the many validation exercises since they represent three 

typical applications of the C-CACS, namely, the C-CACS for contractors to 
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self-diagnose their competitiveness, for government agencies to rank contractors, and 

for clients to pre-qualify contractors.  

 

7.4.1 Case Study 1: Using the C-CACS for Contractors to Self-diagnose Their 

Competitiveness 

 

Achieving competitive advantage is essential for contractors to improve their 

business performance. This is of particular importance in the Chinese construction 

market where competition is intensifying. The improvement of competitiveness will 

not only contribute to a contractor’s business growth, but also promote the Chinese 

construction sector towards international standards. The C-CACS can help 

contractors in assessing their competitiveness positions. An outcome report which 

indicates strengths and weaknesses of a contractor can be generated. The report can 

assist the contractors to adopt proper measures to improve their competitiveness. In 

short, the C-CACS has been designed for contractors to self-diagnose their 

competitiveness in order to find out proper actions for improvement.  

 

Background and procedures for conducting the case study 

In order to validate the C-CACS’ function in diagnosing contractor’s competitiveness, 

a well-established contractor was approached. The company was established in the 

mid-1980s in Shenzhen, China, and has grown significantly in the early 1990s when 

the Chinese construction industry boomed. The company has 500 employees and has 

a business license to operate business national wide in China. In recent bidding 

exercises, the contractor was poorly received in bidding and tendering practices, with 

a high failure rate. This signaled that its market share has being squeezed due to the 

emergence of competitors. This was also in line with the general environment in the 
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Chinese construction industry, where the market is developing towards a 

regulation-oriented market and competition has become severe in bidding for 

construction contracts. Therefore, this company was keen to seek strategies to 

improve its competitiveness. 

 

In undertaking this case study, the author arranged a two-session workshop with each 

session lasting a half day. Attendees were the company’s general manager, deputy 

manager, and departmental managers in charge of the financial, human resources, 

technology and marketing divisions. The purpose of this workshop was briefly 

introduced during the first session, and attendees understood the background and 

procedures of this workshop. Copies of the worksheet as shown in Annex III were 

delivered to attendees for them to complete in line with the company’s profile. The 

second session of the workshop was scheduled, and the attendees were required to 

complete the worksheet before the second session was held.  

 

During the second session of the workshop, the C-CACS was presented. All the 

attendees were interested with the user-friendly system as few of them have 

experiences in engaging an IT system to support their decision-making before. The 

worksheets handed out to collect data were submitted at this stage. Data in the 

worksheets were input to the C-CACS. The attendees were encouraged to discuss 

among themselves until reaching the agreeable value when each parameter is 

assessed. Through the processes of data inputting, data verification and calculation, 

the system produced an output report, as shown in Figure 7.11. The attendees were 

then helped to decipher the assessment results.  

 

It can be seen that the contractor’s total competitiveness is 55.58. By examining the 
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eight competitiveness attributes, it can be known that the contractor’s competitive 

strategy (Attribute E) and technology and R&D (Attribute H) are very poor, scoring 

20.818 and 24.744 out of 100 respectively. Further information can be retrieved to 

show which particular factors contributed to the poor performance in these two areas. 

Such a detailed examination can assist senior management in taking proper actions to 

improve these areas in which they are weak. 

 

Figure 7.11 Competitiveness of a contractor: Case study 1 

 

Suggestions received and improvements to the system 

Typical comments raised from case study 1 and following actions are discussed 

below.  

 An IT system is highly desirable and contractors are provided with a framework 

for analyzing competitiveness. The case study demonstrated that an IT system is 

very helpful in such a competitiveness diagnosing process. Decision-makers 
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were provided with a platform, based on which they can communicate more 

effectively about the strengths and weaknesses of the company. More 

importantly, they were served with a tool, which can help them to analyze the 

company’s competitiveness thoroughly. 

 Competitiveness parameters are comprehensive however different opinions were 

also expressed. Comments from the present case study suggest that the 

competitiveness parameters identified in this study were identified in a 

systematic way. Thus, they are comprehensive and suitable for a Chinese 

construction context. Although different opinions were raised about the 

competitiveness, it is considered that the parameters are sufficiently effective 

and applicable.  

 Different opinions about weightings of the competitiveness parameters. 

Individual attendees of the workshop raised various opinions on the weightings 

of the competitiveness parameters. The weightings in this study, which are 

derived from questionnaire surveys, can be viewed as a synthesis of the opinions 

of all practitioners. Therefore, the weightings of competitiveness parameters can 

be used as good reference in the development of a future version of the 

C-CACS. 

 Calculating procedures included in the index model are feasible. The 

participants in the case study appreciated that the calculating procedures 

included in the index model are not complex, although the amount of 

calculations is considerable. This encourages the present study to adopt 

weighting summation as the basic method to calculate competitiveness index for 

a contractor. 

 How to get data from contractors. The competitiveness index is calculated based 
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on the data from a given contractor and its major rivals. The proposed method is 

thought to be appropriate as it has reflected the rationale that competitiveness is 

a relative concept. However, it is appreciated that difficulties exist in collecting 

those data, as not all of the data are accessible. In this regard, a contractor can 

compare its competitiveness with that of the past to understand the enhancement 

of its competitiveness as time passed by. Sometimes, situations are more 

optimistic as far as collecting data from contractors are concerned. For example, 

in UK, there are many benchmarking clubs. Users of the C-CACS can get data 

of other contractors on a mutual benefit basis. In China, the construction 

administrative departments or institutions may have a comprehensive set of data 

of all contractors. A contractor can get data of other contractors on a sharing 

basis.  

 Actions for improving competitiveness based upon the assessing results are 

desired. It was suggested from the case study that the system would be more 

valuable if actions for improving competitiveness can be suggested based on the 

assessing results. This is to be accomplished in a future study. 

 

7.4.2 Case study 2: Using the C-CACS for Governmental Agencies to Rank 

Contractors 

 

Ranking organizations has become a very valuable approach frequently engaged 

worldwide. For example, there are two renowned reports – Global Competitiveness 

Report (WEF, 2004) and World Competitiveness Yearbook (IMD, 2004) - which 

have ranked nations in terms of their national competitiveness. In the business field, 

there are various lists such as the Forbes 500s which ranks the world’s biggest 

corporations in order of their financial performance (Forbes.com, 2005). In the 



 185

construction sector, there are also interesting lists where the most widely cited ones 

are ENR’s top ranks of design firms, contractors, etc (ENR, 2005). It is considered 

that ranking organizations can gain an overview of an economy or an industry. An 

organization can also understand its relative position in the ranked population. In 

short, ranking organizations can generate important decision support information for 

governmental administration, organizational management, researchers, or the general 

public. 

 

A rank of top contractors in China is also desirable. However, two issues relating to 

the ranking exercise need to be solved. Firstly, which body is suitable to conduct the 

ranking exercise? As introduced in Chapter 3, while there are increasing numbers of 

unofficial institutions or associations playing various roles in the construction sector 

in China, government departments are still dominant in all construction activities 

including grading contractors. It is true that the MOC is keen to publish a ranking of 

Chinese contractors. Several Construction Commissions at provincial level also want 

to produce such a list within their local areas. The second issue is the suitable 

criterion to be used for ranking contractors. Typically, the ENR has adopted annual 

revenue in the past year as the criterion for ranking its top contractors or design firms. 

But it is admitted that revenue reflects only the past rather than the future of a 

company (ENR, 2003). A more comprehensive criterion is needed in the ranking 

exercise to ensure that it can truly reflect a contractor’s past and present, and more 

importantly, the future development. Competitiveness is therefore considered an 

ideal criterion in ranking contractors. Case study 2 illustrates the use of the C-CACS 

in ranking a sample of Chinese contractors. 
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Background and procedures for conducting the case study 

The case study was carried out in May of 2005 in a meeting room in the Ministry of 

Construction (MOC). The workshop was planned to assess the outputs of present 

research and to promote the application of the C-CACS. Ten experts from MOC, 

China State Construction and Engineering Corporation (CSCEC), and several 

academic institutions including the Peking University, attended the half-day 

workshop. The workshop was a simulation to a full application of the C-CACS in 

ranking Chinese contractors. The data used in the workshop were collected in 

advance from nine Chinese contractors headquartered in different provinces of 

China.  

 

During the workshop, the concept of competitiveness in construction was introduced 

and main functions of the C-CACS were demonstrated by the author. Then the 

procedures for using the C-CACS to rank the sample contractors were followed. The 

ranking results can be seen from Figure 7.12. Attendees were invited to comment on 

the competitiveness model as well as the C-CACS in terms of their functions for 

ranking construction companies in China. 
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Figure 7.12  Ranking contractors in order of competitiveness: case study 2 

 

The right side of the Figure 7.12 lists all the nine sample contractors that joined in 

such a ranking analysis. The night contractors were ranked in order of their 

competitiveness. In this sample simulation, Contractor VI was ranked as the top 

contractor, while the Contractor II was ranked as weakest in terms of the 

competitiveness. In a real application, users can tick the right side checkbox to add or 

drop a contractor. Users can also rank contractors in order of the competitiveness of a 

specific attribute, as shown in the bottom area of the Figure 7.12. 

 

Suggestions received and improvements to the system 

The typical comments and following actions are discussed as follows: 

 An IT system in conducting contractor ranking exercise is highly desirable. This 

case study showed that an IT system is necessary for helping to understand the 

relative competitive position among many contractors.  
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 Competitiveness is a more suitable criterion for ranking contractors. In 

comparison with other criteria such as annual revenue, competitiveness is a 

better criterion for ranking contractors since it can reflect not only the past, but 

also the future of a firm.  

 Competitiveness parameters are comprehensive. It is appreciated in the 

workshop that the competitiveness parameters in this study are comprehensive. 

Nevertheless, comments from the case study also suggested that not all 

parameters are necessary in a ranking exercise. An alternative mechanism for 

improving this is to allow parameters elective for a particular ranking exercise. 

To this end, this study is to provide the flexibility for users to select the 

competitiveness parameters in the parameter database in the future design of 

C-CACS. 

 Comments on the weightings of the competitiveness parameters. Case study 2 

showed that experts have various opinions on the designated weightings of the 

competitiveness parameters. The existing weights built in the system are derived 

from comprehensive survey studies, but this can be further examined in a future 

study. 

 A thin version of the C-CACS or a web-based worksheet is suggested to 

approach contractors more easily. The thin version means that only the data 

input module of the C-CACS is released. This is a constructive suggestion 

received from the validation exercise. Given that the number of contractors 

involving in a ranking exercise is large, the workloads of data collecting, 

inputting, storing, and retrieving are considerable. A thin version of the C-CACS 

or a web-based worksheet can enable contractors to fill them electronically, and 

in turn the data can be inputted into the C-CACS if a seamless duct between the 
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e-worksheet and the C-CACS can be developed. This is to be accomplished in a 

future study when promoting the C-CACS in industry is of central interest. 

 Eliminating or reducing bias of the data submitted by contractors. From Table 

5.7, it can be seen that there are a large number of soft parameters used to assess 

managerial process or performance. As the data of those parameters were 

submitted by contractors voluntary, it is likely that contractors tend to give a 

higher performance so that they can achieve a higher rank in the list. How to 

eliminate or reduce bias of the data is a critical issue. This is not so critical in 

Case Study 1 because in this case contractor was conducting an “indoor” 

self-assessment with the purpose to solve its competitiveness problems. Ethical 

requirements can mitigate the inbuilt bias to a certain extent. This study also 

suggests to reduce the soft parameters while adopting more hard parameters in 

order to reduce the bias. 

 

7.4.3 Case Study 3: Using the C-CACS for Client to Pre-qualify Contractors in a 

Bidding and Tendering Exercise 

 

After the introduction of market competition to the Chinese construction industry and 

the recent enforcement of the Bidding and Tendering Law, competitive bidding has 

been a common mechanism for awarding project contracts in China. However, 

dissatisfaction in applying the system is growing. For example, problems exist within 

the bidding practices, affecting the principles of justice, fairness, and openness. 

Many bidding and tendering methods have been introduced to the Chinese 

construction industry. Studies (e.g. Shen et al., 2004; Lai et al., 2004) suggest using 

comprehensive competitiveness rather than lowest price as the criterion for selecting 

appropriate contractors, and in the face of many bidders, a pre-qualification stage is 



 190

useful. Pre-qualification is widely used as an effective method to help a project client 

to short-list proper contractors. The client needs to know a contractor’s overall 

capacity, including its technology ability, financial status, management skills, and so 

on. Competitiveness is an ideal criterion for pre-qualifying and contractors with 

better competitiveness should pass the pre-qualifications. Under this circumstance, 

case study 3 was carried out to validate the C-CACS. 

 

Background and procedures for conducting the case study 3 

To validate the function of the C-CACS in assisting pre-qualification, the author 

arranged a half-day workshop with a well-established real estate developer in 

Shenzhen. Recently, the developer decided to invest in a new housing project with a 

construction area of 50,000 m2. The project would be procured through an open 

tendering method. All pre-qualification documents as well as the relevant project 

information were presented in a bidding advertisement. In the pre-qualification 

documents, a worksheet similar to the Annex III was included for interested 

contractors to complete. When the research workshop was conducted, there were six 

contractors that had responded and the advertisement was still open. The client had 

set up a project pre-qualification working team, which was at that moment setting up 

guidelines for undertaking pre-qualification. It appears that the workshop was held at 

the right time to benefit both the research team and the client. The data collected by 

the worksheets were input to the C-CACS. Through the processes of data verification 

and calculation, the system produced an output report as shown in Figure 7.13, which 

helped the attendees to decipher and assess the results. 
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Figure 7.13 Pre-qualify contractors in a bidding and tendering exercise: case study 3 

 

The report reveals the total competitiveness values of each bidder, as shown in the 

upper area of the Figure 7.13. It can be seen that the Contractor I is strongest while 

the Contractor VI is weakest in terms of their competitiveness. The bidders’ 

competitiveness values across the eight competitiveness areas can also be shown in 

Figure 7.13. With the provision of the output information, the client can have a direct 

and comprehensive picture of the competitiveness of all bidders, thus enabling 

effective decisions to be made in identifying which contractors should be invited to 

participate in the final bidding. 

 

Suggestions received and improvements to the system 

Typical comments raised during the case study and following actions are listed 

below.  

 Competitiveness as a criterion for pre-qualifying contractors is considered 
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appropriate. Competitiveness is a good criterion for shortlisting contractors in a 

bidding and tendering process. This criterion allows the truly competitive 

contractors to enter the final bidding while those contractors with weak 

competitiveness will be excluded. This mechanism not only saves the overall 

costs for clients and bidders, but also ensures the fairness and effectiveness of 

bidding and tendering practice. 

 The index model for calculating competitiveness is considered effective. The 

index model quantifies the competitiveness of a given contractor, which provides 

a good mechanism to assess the competitiveness among competitors in a bidding 

and tendering practice.  

 Competitiveness parameters are comprehensive. Similar to case study 2, the 

present validation exercise suggested that the competitiveness parameters are 

comprehensive. However, suggestions are also made to select some major 

parameters while discarding others when applying the C-CACS to a particular 

pre-qualification practice. This is well appreciated and recommended for future 

study. 

 It is preferable for clients themselves to determine the weights among various 

competitiveness parameters. Participants in case study 3 suggested that it would 

be more effective to allow clients to determine the weights among various 

competitiveness parameters. This reflects the fact that different clients or 

different types of projects might have different concerns. Thus it is better for 

users themselves to define the weights. 

 Eliminating or reducing bias of the data submitted by contractors. Similar to 

Case Study 2, there are a large number of soft parameters used to assess 

contractors’ managerial process or performance. These assessment results will 



 193

directly lead to their success or failure in a pre-qualification. Contractors tend to 

give a higher but not true performance if there is no effective mechanism to 

prevent them from doing so. How to eliminate or reduce bias of the data is a 

critical issue. Ethical requirements can mitigate the inbuilt bias to a certain 

extent. This study also suggests to reduce the soft parameters while adopting 

more hard parameters in order to reduce the bias. 

 More indicative results of the assessment. It is recommended that the assessment 

results can clearly and directly indicate the pass or failure of a contractor in a 

prequalification. Therefore, a red line is used in the future design of the C-CACS 

where contractors crossed the line are passed. 

 

 

The three case studies have validated the competitiveness assessment model as well 

as the IT system of C-CACS. It is found that the competitiveness index model 

developed in this study is effective in assessing contractors’ competitiveness. The 

parameters identified to assess competitiveness are comprehensive. This is mainly 

because that the parameters have been identified from a systematic way. The 

calculating procedures are understandable and effective in assessing competitiveness 

based on multiple parameters. This has been achieved by carefully referencing the 

relevant principles as well as successful experiences in other studies (e.g. IMD, 2004; 

WEF, 2004; Nijkamp et al., 1990). It is also revealed that the IT system – the 

C-CACS is valid in promoting the assessment and management of competitiveness in 

construction activities. The system is valuable in three typical construction activities 

including using the C-CACS for contractors to self-diagnose their competitiveness, 

for government agencies to rank contractors, and for clients to pre-qualify 
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contractors. The success of the index model has provided solid ground for 

encouraging contractors to enhance their competitiveness. The validation of the 

C-CACS presents a creative leap from an academic model to practical applications. 

The application of the system of the C-CACS allows people to gain deeper insights 

into competitiveness of contractors. 

 

Meanwhile, the author appreciates the limitations of the system as raised from the 

case studies. In particular, the competitiveness parameters and weight attached to 

each parameter have attracted good interest among the professionals who 

participated in workshops. Whilst improvements are recommended for further studies 

in these areas, this study focuses on the contribution of developing a comprehensive 

list of parameters, providing users with flexibilities to determine their own 

parameters and preferences. Case studies support that the C-CACS is a successful 

method by adopting a graphic approach to communicate competitiveness, although 

minor modifications on the presentation of assessment results were suggested.  

 

7.5 Summary 
 

Assessing contractors’ competitiveness is an effective approach for contractors to 

understand their competitiveness status as well as their strengths and weaknesses. 

Nonetheless, assessing competitiveness itself is a complex activity. An IT supported 

system named C-CACS was then developed for assessing contractors’ 

competitiveness digitally and communicating it graphically. This chapter described 

the methodologies and procedures to develop the C-CACS. Major components and 

the main interface of the C-CACS are illustrated. The development of this system is a 

leap from an academic model to a practical IT system. 
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End users are the best judges for the success or failure of the C-CACS. Case studies 

carried out in this research have demonstrated the validity of C-CACS in the 

following areas, namely, in diagnosing contractors competitiveness, in ranking 

contractors according to competitiveness, and in pre-qualifying contractors in a 

bidding process. The validity of the C-CACS has been rooted in three aspects of facts. 

Firstly, it is an effective strategy to understand the competitiveness in construction by 

developing an index model and measuring it digitally. Measuring competitiveness 

has been proven as an effective approach for better understanding the powerful 

concept of competitiveness. Secondly, the comprehensiveness of competitiveness 

parameters identified in this study has increased the robustness of the index model. A 

systematic approach comprising the examination of the characteristics of the Chinese 

construction industry and its enterprises, extensive survey of professional opinions, 

and statistical analysis were devised to identify the parameter system. Finally, 

development of the C-CACS makes it effective to communicate contractor 

competitiveness. The modification of the system by considering the construction 

suggestions from professionals, improves the applicability and effectiveness of the 

system by allowing users to have flexibilities in determining their own 

competitiveness parameters and weights, designing tailor-made communicating 

graphics for different kind of users, and so on.  
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CHAPTER 8  CONCLUSIONS, CONTRIBUTIONS, AND 

FUTURE DIRECTIONS 
 

Chapter 8 presents an overall summary of the main research findings, and describes 

the contributions for researchers as well as for practitioners in the construction sector. 

The potential areas for future studies are also discussed. 

 

8.1 Main Research Findings and Conclusions 
 

8.1.1 General Findings 

 

a) Competitiveness is a kind of powerful ability to encourage sustainable 

development, and should be at the heart of modern construction firms. This is 

particularly true for today’s construction market which is characterized with 

increasing turbulence and intensifying competition. Improving competitive 

advantage continuously is the fundamental rule for contractors to survive both in the 

current market and in the future. Competitiveness is a kind of powerful ability that 

encourages sustainable development for a business. Construction firms are advised to 

truly understand the meaning of competitiveness and improve their competitiveness 

continuously in order to achieve sustainable performance. 

 

b) Competitiveness cannot be properly analyzed without considering the different 

levels of analysis. The concept of competitiveness has been applied to different 

domains such as a nation, an industry, or a firm. Each level of domain not only 

reflects different contexts for investigating competitiveness, but also incorporates 

different theories and methodologies that have been developed from those different 

contexts. It is necessary to acknowledge these different levels of analysis, and to 
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corporate appropriate theories and methodologies in investigating the 

competitiveness.  

 

c) Porter’s Competitive Advantage and Competitive Strategy model, as well as the 

Resources-Based and Core Competence approach, are all effective in explaining 

competitiveness of construction firms. The two dominant theories are underpinning 

theories for explaining firm competitiveness. They have been developed from 

different assumptions, and thus show differences in their main suppositions. Whilst 

they are both effective in explaining the competitiveness of companies in 

construction industry, limitations were found in their applications. The two theories 

are complementary rather than contradictory with each other supporting the 

achievement of competitive advantage. By combining the suppositions of the two 

theories, a solid theoretical ground for explaining firms’ competitiveness can be 

secured. 

 

d) Assessing competitiveness is an effective approach to understand the 

competitiveness of contractors. Competitiveness is not easily understood despite 

widespread recognition and acceptance of its importance. Inspired by the fact that 

human beings understand their world by measuring and capturing quantitative 

information, this study adopted a similar approach to assess contractor 

competitiveness by developing an index model. This approach has been widely used 

in other disciplines such as nation competitiveness. The index approach is 

demonstrated in this thesis as an effective methodology in understanding contractor 

competitiveness. 
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e) Contractor competitiveness comes from three categories of generic sources: 

competitive strategy, value activities, and resources. Competitiveness is abstract and 

so a direct assessment of competitiveness is not feasible. This study reveals that 

contractors’ competitiveness mainly comes from three areas, namely, competitive 

strategy, value activities, and resources. The conclusion is drawn by combining the 

two dominant approaches to firm’s competitiveness: Porter’s Competitive Advantage 

and Competitive Strategy model, as well as the Resources-Based and Core 

Competence approach. Each generic source is comprised of a large number of more 

specific factors, and by taking account of these factors competitiveness of a 

contractor can be alternatively assessed. 

 

f) Assessing contractor competitiveness should relate the firm to a particular context 

where the constructor operates its business. The outcome of assessing contractor 

competitiveness largely depends upon the market conditions and the industry sector 

that is being considered. Therefore, assessing competitiveness should relate the firm 

to a particular context with the corresponding political, economic, social, and 

technological conditions. Competitiveness parameters that have proven suitable in 

one market should be treated with caution when applied to other markets. 

 

8.1.2 Characteristics of the Chinese Construction Industry and its Enterprise 

 

a) China’s construction industry is in rapid transition from a centrally-planned 

economy to a socialist market economy, and walking towards increasing integration 

into the world community. The transition is unique due to China’s speical profile - a 

large country with a huge population, an established traditional culture, a short 

history of market competition, and the new opportunities and challenges brought by 



 199

the WTO. All these have given the construction industry its distinguishing 

characteristics. These characteristics can be observed from the areas such as strong 

supervision by government bodies, legal system, qualification management, 

competitive tendering and bidding, pricing mechanism, quality monitoring and 

management. 

 

b) In comparing the construction companies in other countries or regions, there are 

a large number of unique characteristics of Chinese construction enterprises as they 

evolve from a particular social/economic background, despite that they have 

reformed towards an international convention. Chinese contractors operate in a 

similar way to their western counterparts in many aspects such as construction 

management and project management. A lot of techniques for controlling cost, time, 

quality, safety, and contract management are developed by absorbing the managerial 

skills that are using in the western developed market. Nevertheless, unique 

characteristics of Chinese construction enterprises can be observed from various 

areas such as the organization structure, internal operations, procedures for 

undertaking a construction project, and external relationships with various parties in 

the construction process. 

 

c) The unique characteristics of the Chinese construction industry as well as its 

enterprises result in a set of unique factors that contribute to the competitiveness of 

Chinese contractors. By investigating these characteristics, the competitive 

environment of China’s construction and the competitions that are taking place in 

this environment have been well understood. By doing so, the source factors 

contributing to the competitiveness of Chinese contractors also became clear. As a 
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result, fifty-one competitiveness factors were identified. These factors have reflected 

the characteristics of Chinese construction context and are unique determinants of the 

competitiveness of Chinese contractors. 

 

8.1.3 Parameters Identified for Assessing Contractors’ Competitiveness in 

Chinese Construction Market Conditions 

 

a) The main sources for Chinese contractors’ competitiveness are project 

management, resources possessed by the firm, organization structure, relationships, 

competitive strategy, marketing ability, bidding techniques, and technology and R&D. 

Whilst these eight attributing areas are general and applicable to most countries’ 

construction industries, each area contains more specific factors, which have 

presented different patterns due to the characteristics of construction activities in 

China. The assessment of the competitiveness of Chinese contractors should cover 

these eight contributing factors. 

 

b) The systematic approach adopted in this study has made the parameters for 

assessing contractors’ competitiveness more robust. Contractors’ competitiveness is 

contributed by eight attributes: project management, organization resources, and so 

on. There are critical factors affecting individual competitiveness attributes. 33 

critical success factors have been identified by conducting a constructive survey and 

statistical analysis. These 33 CSFs determine the performance of the eight 

competitiveness attributes. Key competitiveness indicators (KCIs) were used to 

measure the performance of individual CSFs. There are 80 competitiveness 

indicators identified for measuring the performance of the 33 CSFs. Consequently, 

all the attributes, CSFs, and KCIs were formed into a hierarchical system, called a 
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competitiveness parameter system, for assessing contractor competitiveness. The 

competitiveness parameters, which have been identified in a logical way, are more 

robust and comprehensive. The parameters were developed for the Chinese 

construction context, and are suitable for assessing contractors’ competitiveness in 

this particular market environment. 

 

c) The hierarchical method for structuring competitiveness attributes, factors and 

indicators was found effective. The method enables the integration between the 

competitiveness parameters which are interrelated at different levels. The 

hierarchical structure is effective to reflect the nature of contractor competitiveness, 

and is helpful to understand the concept of competitiveness. This approach has also 

been echoed by other existing studies in investigating competitiveness indicators. 

 

8.1.4 The Development of Competitiveness Index Model 

 

a) The Weighted Summation is an effective approach for developing the 

competitiveness index model. It is one of the simplest mathematical methods for 

assessing objects based on multiple parameters which are interrelated and classified 

at different levels. It does not give rise to heavy computations and complex 

algorithms. In addition, the method enables it to deal with the competitiveness 

parameters whose performance is measured by discrete or continuous distributing 

data, which are defined as hard or soft data in this study. The application of the 

Weighted Summation method in this study for calculating contractors’ 

competitiveness index values has been proven effective. 

 

b) The competitiveness index model allows the inputs from both hard and soft 
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competitiveness parameters. In this study, some parameters whose performance data 

can be found directly in various sources, are called HARD parameters, for example, 

the sum of contracts over past 3 years (G-1-2). Parameters whose performance data 

cannot be obtained directly from existing sources, but can be transferred to numeric 

data by using a rating scale are called SOFT parameters. Most of these are 

parameters for measuring potential or management process that are formulating 

competitiveness of a contractor, for example, the effectiveness of site management 

(A-1-1). The mechanism of distinguishing HARD or SOFT parameters reflects the 

nature of parameters identified to assess contractors’ competitiveness. The 

mechanism also enables the design of a tailor-made form to collect necessary data for 

assessing contractors’ competitiveness. A worksheet has been developed in this study, 

and proved effective for collecting performance data of competitiveness parameters. 

Furthermore, the mechanism allows to adopt different data normalization methods. 

There is a need to normalize the performance scores of competitiveness parameters 

as they have diverse dimensions and are differently scaled.  

 

8.1.5 The Development of an IT Support System - the C-CACS 

 

a) The development of the IT support system, the C-CACS, has enhanced the 

efficiency and quality of conducting competitiveness assessment and communication. 

Although the contractor competitiveness can be better understood by incorporating 

the assessment approach, it still involves a good deal of complex data processing. 

Furthermore, the assessment results are not always easily communicated. Developing 

a software package by using the latest Information Technology is a good idea for 

simplifying the calculations, and for communicating the concept to people 

graphically. The demonstration of the IT system has proven its effectiveness and 
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good applicability. 

 

b) Assessing competitiveness by using the C-CACS are valid in three typical areas, 

namely, for contractor to self-diagnose its competitiveness, for government to rank 

contractors, and for clients to pre-qualify contractors. Contractors are advised to use 

the system to self-diagnose their competitiveness. By assessing their competitiveness, 

contractors can highlight their strengths and weaknesses and take action to remedy 

any problems. Secondly, competitiveness is viewed as a good criterion for ranking 

contractors, which can be used as reference for understanding their relative 

competitiveness positions in an industry. Thirdly, assessing competitiveness can 

assist clients in pre-qualifying their contractors, as there is a growing culture to 

award contracts to more competitive contractors instead of the one who offers  the 

lowest cost. 

 

8.2 Contributions of the Research 
 

8.2.1 The Outcomes of this Research Provide a Systematic Methodology for 

Chinese Contractors to Analyze and Improve their Competitiveness 

 

Perhaps Charles Dickens’ classic quote “It was the best of times, it was the worst of 

times, it was the age of wisdom...” can also be used in describing today’s Chinese 

construction market. It is the best times for Chinese constructors competing in 

international or domestic markets since they have never before been freed so much to 

do so. It is the worst time for Chinese contractors since they have never faced such 

intensive competition before. It is an age of wisdom since contractors will be 

encouraged by best return if they invest in knowledge development in such a 

knowledge economy era. Sharpening their competitive advantage is the fundamental 
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strategy for China’s contractors in outperforming their rivals and in marching 

towards participation in an international construction market. This study can provide 

China’s contractors with both integral knowledge for analyzing their competitiveness 

and an IT support tool to do so.  

 

8.2.2 Enriching the Knowledge on Competitiveness 

 

This study enriches the knowledge pool of organizational competitiveness, in 

particular the knowledge of Chinese contractor’s competitiveness. By investigating 

the characteristics of China’s construction industry and its enterprises, this study has 

added to the body of knowledge on the China’s construction market conditions and 

the competition practices in this market. Critical success factors investigated in this 

study can be used to inform the improvement of contractor competitiveness. 

Competitiveness parameters, as well as the index model developed in this study, can 

be used to assess competitiveness of a contractor operating in the Chinese 

construction market. The IT system of C-CACS can be used not only to facilitate the 

assessment of contractor competitiveness, but also to communicate the assessment 

consequences more effectively.  

 

8.2.3 Providing an Alternative Methodology for Studying Competitiveness 

 

The provision of a new methodology for assessing contractors’ competitiveness is 

one of the major contributions of this study. For better understanding of 

competitiveness, this study developed a model to compute a competitiveness index 

for contractors. In identifying parameters for calculating competitiveness index, this 

study adopted a series of methods organized in a systematic way, which make the 

research agenda fluent and the results more robust. In order to deal with the complex 
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calculations involving in the index model and better decipher the assessment results, 

this study developed an IT support system by engaging the latest software 

programming techniques. All these present an effective alternative for continuing 

future studies on organizational competitiveness. 

 

8.2.4 Providing Valuable Reference for Research on Competitiveness in Other 

Construction Industries 

 

The research findings in this study about the competitiveness parameters, assessing 

models, as well as the IT system, have been gained from the context of the Chinese 

construction industry. Their applications are mainly oriented toward Chinese 

construction activities. Nonetheless, these findings provide a valuable framework of 

reference against which competitiveness of contractors in other regions can be 

compared. Researchers can conduct comparative studies between Chinese and other 

construction industries. Consequently, insights into the competition practices in 

different markets can be gained.  

 

8.3 Limitations 

 
The author appreciates that there are limitations in this study. Firstly, the study limits 

the focus on the assessment and communication of contractors’ competitiveness. It 

has not yet examined how to improve competitiveness. Secondly, the research data 

were confined to China and research findings were developed from a ground of 

Chinese construction industry. Thus the understanding and applications of these 

findings have to refer to the Chinese construction industry. Thirdly, the 

competitiveness index model as well as the IT support system C-CACS developed in 

this research, was validated only by three case studies. Thus the application of this 
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methodology needs further evaluation. Research findings of this project should have 

undergone a more in-depth validation exercise, as this would not only strengthen the 

academic contribution, but also the interests in practical applications. The main 

reason for these limitations is the time that is applied commonly to a doctoral degree 

study. These limitations are recommended strongly to be addressed in future 

research. 

 

8.4 Directions for Future Research 
 

8.4.1 To Develop Strategies, Tactics, or Actions for Contractors to Sharpen their 

Competitive Edges 

 

Notwithstanding this study’s substantial contribution to the understanding of 

competitiveness, contractors’ expectations of how to enhance competitiveness 

advantage has not been addressed in depth. This research has only found the method 

to assess competitiveness, but not the solutions to improve it. Future research is 

therefore recommended to develop strategies, tactics, or actions for improving 

contractor competitiveness, and for this direction, the results achieved in this study 

established a valuable basis. 

 

8.4.2 To Conduct Comparative Study on Competitiveness of Contractors in 

Different Regions 

 

By identifying a set of parameters, developing an index model, and programming an 

IT support system, this study has built up an effective methodology for assessing and 

communicating contractor competitiveness. This methodology is recommended for 

studying the subject in different markets. It is considered that this kind of research 

will add knowledge on competitiveness management taken place in those most 
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attractive construction markets. 

 

8.4.3 To Promote the C-CACS in the Construction Industry 

 

The C-CACS developed in this study can be used in three areas, namely, using the 

C-CACS for a contractor to self-diagnose its competitiveness; for government to 

rank contractors, and for clients to pre-qualify contractors. Three case studies were 

conducted for the validation of the C-CACS. However, the practice effectiveness of 

the C-CACS is ultimately determined by its acceptance by the above construction 

activities. It is recommended to promote the applications of C-CACS in construction 

industries in the future.  
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Annex I  A Questionnaire for Investigating 
Critical Success Factors (CSFs) for Contractor Competitiveness 
 
 
 
 
INSTRUCTION 
There are 46 factors listed in this questionnaire. For your better understanding the meanings of some factors, 
brief explanations are provided in the questionnaire. Please indicate the relative importance of each factor  in 
terms of its contribution to contractor’s competitiveness by selecting one from the following five grades: 

5 – extremely important            4 – important 
3 – neutral                        2 – unimportant 
1 – little importance 

 
Alternatively, there is a web-based version of this questionnaire. You can go to the URL: 
http://cc.1asphost.com/questionnaire/e.asp for completing this survey. 
 
 
 
SECTION I: Factors on Firm’s Competitive Strategy 

F1:  Strategic awareness 

F2:  Clarity and appropriateness of competitive strategy  
F3:  Strategy Implementation 

 
SECTION II: Factors on Organization Structure, Operations, Image, and Reputation 

F4:  Modern enterprise system 
EXPLANATION:  A  modern  enterprise  system  is  characterized  by  fourfold  requirements,  namely,  “clearly  defined 
property rights”, “specific rights and responsibilities”, “separating government from a firm’s operation”, and “scientific 
management”. 
F5 :  Suitability of organization structure  
EXPLANATION: The suitability of organization structure means that organization structure should ‘fit’ with the 
competitive strategy formulated, and the business operations of a construction firm. 
F6:  Internal communications 
EXPLANATION: Internal communications here mean the communications taken place among managerial staffs, 
general staffs, and between the managerial and general staffs. 
F7:  Internal operations 
EXPLANATION: Internal operations here mean the affairs of construction management rather than project 
management. They may include human resource management, strategic management, financial management, and so on. 
F8:  Public image 

F9:  Organization history 

F10:  Organization size 

F11:  Organization culture 
 
SECTION III: Factors on Human Resource, Finance, Technology, Relationship 

F12:  Current capacity of human resources 

F13:  Use of human resources 

F14:  Development of human resources   
F15:  Financial status 

F16:  Financing ability 

F17:  Value added ability 

F18:  Technology innovation ability 
EXPLANATION: This factor means here the ability of innovation in construction including the patents, new 
construction methods, etc. 
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F19:  Development of technology and R&D 
EXPLANATION: This factor means the establishment of research units, or cooperation with research institute, or 
investment to the R&D, etc. 
F20:  IT application 

F21:  Relationship with clients/owners 

F22:  Relationship with designers/consultants 

F23:  Relationship with subcontractors/suppliers 

F24:  Relationship with government departments 

F25:  Relationship with public 
 
SECTION IV: Factors on Marketing, Procuring, Bidding and Pricing, Equipment and 
Machinery 

F26:  Qualification grade 

F27:  Market research and planning 

F28:  Market information  
EXPLANATION: Market information here refers to not only the information of construction contracts, but also the 
price information on plant, materials, workforce, etc. 
F29:  Business coverage 
EXPLANATION: Contractors may have a broad/narrow range of business coverage in terms of regions. For example, it 
may have business in several provinces in Mainland, or just focus on the local market. Also contractors may have a 
broad/narrow range of business in terms of different types of projects. For example, its business covering the road, bridge, 
housing etc, or just focusing a certain type of project. 
F30:  Bidding strategy 

F31:  Bidding resources 

EXPLANATION: Bidding for project is a systematic process for contractors to organize their resources such as critical 
professionals, past experiences, etc. 
F32:  Construction plant capacity 

F33:  Plant management 
EXPLANATION: The factor includes the using of self-owned or hired plant, and the maintenance, leasing, and 
depreciation of its own plant. 

 
SECTION V: Factors on Implementing Project 

F34:  Quality management  
EXPLANATION: The factor is a summarized concept of quality management including the quality control and 
inspection, ISO9000, Total Quality Management (TQM), etc. 
F35:  Time management 

F36:  Cost management 

F37:  Health and safety management 

F38 :  Environment management 

F39:  Contract management 

F40:  Logistic and supply chain management 
EXPLANATION: The factor means the procurement, conveyance, storage, and allocation of the materials or other 
resources. 
F41:  Risk management 

F42:  Project Insurance 

F43:  Claim skills 

F44:  Dispute resolving skills 

F45:  Knowledge and expertise on law 

F46:  Effective site management 
 



 228

 
 
 
 
29 June, 2004 
 
<Title> <First Name> <Last Name> 
<Job Title> 
<Company Name> 
<Address> 
 
Dear <Title> <Last Name> 
 
The Research Group for Construction Competitiveness in the Department of Building & Real 
Estate at the Hong Kong Polytechnic University is conducting a research project aiming for 
providing suggest to help contractors in sharpening their competitive edge. The enclosed 
questionnaire is a part of the research to explore the Critical Success Factors (CSFs) for 
enhancing contractor’s overall competitiveness. Such inquiry can provide important insights 
into the management of contractor’s competitiveness and enable contractors to promote their 
competitiveness effectively. 
 
Your company was chosen as a potential candidate to participate in the survey mainly because 
its excellent performance and expertise in the local industry. Your opinions are of paramount 
important to the fulfillment of our study. 
 
The questionnaire is designed to preserve your anonymity. We promise you that all data will 
be kept strictly confidential and used solely for academic research purposes. We provide a 
web-based questionnaire. Please visit the http://cc.1asphost.com/questionnaire/e.asp and 
completing the questionnaire alternatively. 
 
I realize that completing the survey can take 5-10 minutes of your valuable time, and I thank 
you very much indeed for taking the time to participate in the survey. 
 
 
Yours sincerely, 
 
 
 
 
 
 
Mr. Wilson Lu 
PhD student,  
The Department of Building & Real Estate 
The Hong Kong Polytechnic University 
Kowloon, Hong Kong 
Tel: 2766 5874 
Fax: 2764 5131 
 
Enclosures: Questionnaire 
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Annex II  A Questionnaire for Investigating 
Key Competitiveness Indicators (KCIs) for Contractor Competitiveness 
 
 
 
 
INSTRUCTION 
There are 104 indicators listed in this questionnaire for measuring factors that are determinants of contractor’s 
competitiveness.  For  your  better  understanding  the  meanings  of  some  indicators,  brief  explanations  are 
provided in the questionnaire. Please indicate the necessity level of each individual indicator in measuring the 
corresponding CSF by selecting one from the following five grades: 

5 –extremely necessary                        4 – necessary 
3 – neutral                                              2 –unnecessary 
1 –negligible 

 
 
SECTION I: Indicators for Measuring Project Management 
I1: Site management  

I1‐1: Effectiveness of site management 

I1‐2:Co‐ordinations and communications with site circumstance 

I1‐3:Number of awards of Sample Site over past 3 years  
I2: Cost management  

I2‐1: Effectiveness of cost controlling methods 

I2‐2: Cost Reduction Rate over past 3 years 

I3: Quality management   
I3‐1: Availability of quality management system 

I3‐2: Number of quality awards over past 3 years 

I3‐3: Number of quality accidents over past 3 years 

I3‐4: Customer satisfaction to quality 

I3‐5: Return rate of quality deposits over past 3 years 

I4: Time management   
I4‐1: Effectiveness of time controlling methods 

I4‐2: Previous records about construction delays 

I4‐3 Claims by clients over previous 3 years 

I5: Contract management   
I5‐1: Existence of contract administration system 

I5‐2: Availability of contract managerial resources 

I5‐3: Contract claim and dispute settlement 

I6: Health and safety management   

I6‐1: Availability & Effectiveness of safety management 

I6‐2: Effectiveness of accident settlement process 

I6‐3: Number of safety accidents over past 3 years 

I6‐4: Availability of heath and safety protection resources 

I7: Dispute resolving skills   
I7‐1: Availability resources for dispute‐resolution 

I7‐2: Dispute‐resolution skills 

I7‐3: Existence of dispute‐ resolution mechanism 

The Hong Kong Polytechnic University 



 230

I8: Logistic and supply chain management   
I8‐1: Availability and effectiveness of price information system 

I8‐2: Availability and effectiveness of procurement system   

I8‐3: Methods of procurement (agent, self‐doing, e‐commerce) 

I8‐4: Co‐ordination between supply sides and users on the site 

 
SECTION II: Indicators for Measuring Resources 
I9: Current capacity of human resources  

I9‐1: Adequacy of personnel structure 

I9‐2: Number of qualified professionals 

I9‐3: Educational levels of personnel 

I10: Use of human resources   
I10‐1: Personnel management system 

I10‐2: Personnel’s job satisfaction 

I10‐3: Labor management system 

I10‐4: Labor productivity and effectiveness of motivation 

I11: Development of human resources   
I11‐1: Existence of human resources development strategy 

I11‐2: Existence of personnel recruitment plan 

I11‐3: Human resources training program 

I11‐4: Existence of regular training facilities 

I12: Financial ability   
I12‐1: Organizational creditability grade 

I12‐2: Good communications with bankers 

I12‐3: Level of knowledge about financial policy 

I12‐4: Ability to gain finance from different channels 

I13: Financial status   
I13‐1: Assets status 

I13‐2: Profit status 

I13‐3: Debt status 

I14: Value added ability   
I14‐1: Growth rate of total assets 

I14‐2: Growth rate of total profit 

I14‐3: Growth rate of gross output 

I14‐4: Growth rate of capital 
 
SECTION III: Indicators for Measuring Organization Structure 
I15: Modern enterprise system  

I15‐1: Clearly specified property rights 

I15‐2: Clearly specified responsibilities 

I15‐3: Separation of government from a firm’s operation 

I15‐4: Scientific management within organization 

I16: Internal operations  
I16‐1: Effectiveness of decision‐making system 

I16‐2: Group decision and efficiency 

I16‐3: Effectiveness of executing system 

I16‐4: Feed back mechanism in executing system 
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I17: Suitability of organization structure   
I17‐1: Clarity of divisions of functional departments 

I17‐2: Clarity of responsibilities of functional departments 

I17‐3: Hierarch levels from top management to bottom 

I18: Internal communication   
I18‐1: Communications between functional departments 

I18‐2: Communications between managerial and general staff 

I18‐3: Communications between different subsidiaries and projects 

I19: Public image   
I19‐1: Entrepreneur’s personality and capability 

I19‐2: Corporation identification and staff image 
 
SECTION IV: Indicators for Measuring Relationships 
I20: Relationship with government departments    

I20‐1: Relationship with government departments   

I21: Relationship with client/ owners    
I21‐1: Relationship with client/ owners   

I22: Relationship with subcontractors/suppliers  
I22‐1: Relationship with subcontractors/suppliers 

I23: Relationship with public/mass media   
I23‐1: Relationship with public/mass media 

 
SECTION V: Indicators for Measuring Competitive Strategy 
 
I24: Status of competitive strategy  

I24‐1: Clarity of competitive strategy 

I24‐2: Appropriateness of competitive strategy 

I24‐3: Strategic flexibility 

I25: Strategy implementation  
I25‐1: Strictly stick to the developed competitive strategy 

I25‐2: Integration of competitive strategy and tactics 

I25‐3: Concurrent adjustment of strategy implementation 

I26: Strategic awareness   

I26‐1: Strategic awareness of top level of organization 

I26‐2:Strategic awareness of middle level staff 

I26‐3:Strategic awareness of executive level staff 

I26‐4:Proper actions based on the strategic awareness 
 
SECTION VI: Indicators for Measuring Marketing Ability 
 
I27: Qualification grade  

I27‐1: Qualification grade for company 

I27‐2:Types of company (public, private, etc) 

I27‐3:The registration capital of the company 

I27‐4:Number of awards of Honoring Contract and Credible Enterprise 

I28: Market information  
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I28‐1: Availability and efficiency for market information system 

I28‐2:Number of market information over past 3 years 

I28‐3:Ratio of efficient market information 

I29: Business coverage   

I29‐1: Business coverage by specialisms (housing, road, transport, etc)

I29‐1:Business coverage by regions (international, national, etc) 

I29‐1:Business coverage more than construction and building 
 
SECTION VII: Indicators for Measuring Bidding Techniques 
I30: Bidding strategy  

I30‐1: Existence and effectiveness of bidding strategy   

I30‐2:Success rate of pre‐qualification over past 3 years 

I30‐3:Success rate of bidding over past 3 years 

I30‐4:Sum of contracts over past 3 years 

I31: Bidding resources  

I31‐1: Experiences for bidding projects 

I31‐2:Availability of professionals in bidding 

I31‐3:Availability of resources for bidding 
 
SECTION VIII: Indicators for Measuring Technology and R&D 
F32: Technology innovation ability  

F32‐1: Number of patents owned or transferred by the organization 

F32‐2:Number of integrated construction methods 

F32‐3:Number of national awards of technology innovation 

F32‐4:Ratio of technology contribution over past 3 years 

F33: Development of technology and R&D  

F33‐1: Establishment of research unit 

F33‐2: Capacity of research staff 

F33‐3: Investment on R&D 

F33‐4: Co‐operations with research institutes 
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21 April, 2004 
 
<Title> <First Name> <Last Name> 
<Job Title> 
<Company Name> 
<Address> 
 
Dear <Title> <Last Name> 
 
The Research Group for Construction Competitiveness in the Department of Building & Real 
Estate at the Hong Kong Polytechnic University is conducting a research project aiming for 
providing suggest to help contractors in sharpening their competitive edge. The enclosed 
questionnaire is a part of the research to investigate the Key Competitiveness Indicators (KCIs) 
for measuring contractor’s overall competitiveness. Such inquiry can provide important 
insights into the management of contractor’s competitiveness and enable contractors to 
understand their competitiveness properly. 
 
Your company was chosen as a potential candidate to participate in the survey mainly because 
its excellent performance and expertise in the local industry. Your opinions are of paramount 
important to the fulfillment of our study. 
 
The questionnaire is designed to preserve your anonymity. We promise you that all data will 
be kept strictly confidential and used solely for academic research purposes.  
 
I realize that completing the survey can take 10-15 minutes of your valuable time, and I thank 
you very much indeed for taking the time to participate in the survey. 
 
 
Yours sincerely, 
 
 
 
 
 
 
Mr. Wilson Lu 
PhD student,  
The Department of Building & Real Estate 
The Hong Kong Polytechnic University 
Kowloon, Hong Kong 
Tel: 2766 5874 
Fax: 2764 5131 
 
Enclosures: Questionnaire 
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Annex III  A Worksheet for Collecting  
Performance Scores of Competitiveness Parameters 

 

 

 

INSTRUCTION 
The worksheet is designed to collect the performance scores of competitiveness parameters. The performance 

scores will be fed into a system called Contractor – Competitiveness Assessing and Communicating System 

(C-CACS) to calculate competitiveness index for contractors. 

 

There are 80 competitiveness parameters in this worksheet. For those parameters followed by □, users only need 

to tick the corresponding options. For those parameters followed by ○, users need to complete the corresponding 

fields in order to input the performance scores of the competitiveness parameters. 

 

MAIN BODY OF THE WORKSHEET 
A-1-1 Effectiveness of site management 

□  100  Very effective site management system 
□  75   Effective site management system 
□  50   Feasible site management system 
□  25   Less effective site management system 
□  0    Ineffective site management system 

 
A-1-2 Number of awards of Sample Site over past 3 years  

○  The number of awards of Sample Site over past 3 years is (  ). 
 
A-2-1 Effectiveness of cost controlling methods  

□  100  Very effective cost controlling methods 
□  75   Effective cost controlling methods 
□  50   Feasible cost controlling methods 
□  25   Less effective cost controlling methods 
□  0    Ineffective cost controlling methods 

 
A-2-2 Cost Reduction Rate over past 3 years  

○  The Cost Reduction Rate over past 3 years is (  ) % 
 

A-3-1 Availability of quality management system  
      □  100  The company passed ISO 9000 certification and renewed successfully 
      □  80   The company passed ISO 9000 certification 
      □  40   The company is applying for an ISO 9000 certification 
      □  0    The company has taken no action to develop any quality management system 
 
A-3-2 Number of quality awards over past 3 years  
      ○  The number of quality awards over past 3 years is (  ) 
 
A-3-3 Number of quality accidents over past 3 years  

○  The number of quality accidents over past 3 years is ( ) 
 
A-4-1 Effectiveness of time controlling methods  

□  100  Very effective time controlling methods 
□  75   Effective time controlling methods 
□  50   Feasible time controlling methods 
□  25   Less effective time controlling methods 
□  0    Ineffective time controlling methods 

 
A-4-2 Previous records about construction delays  

○  The times of delay caused by contractor over the past 3 years are (  ) time(s) 

The Hong Kong Polytechnic University 
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○  The calendar days of delay across all projects caused by contractor over the past 3 years are (  ) 
day(s) 
 
A-4-3 Claims by clients over previous 3 years 

○  The times of claims by clients over the previous 3 years is ( ) time(s) 
○  The amount of claims by clients over the previous 3 years is (  ) Yuan 

 
A-5-1 Existence of contract administration system  

□  100  Very effective contract administration system 
□  75   Effective contract administration system 
□  50   Feasible contract administration system 
□  25   Establishing and improving its contract administration system 
□  0    No any contract administration system 

 
A-5-2 Availability of contract management resources  

□  100  There are sufficient contract managerial resources 
□  75   There are a lot of contract managerial resources 
□  50   There are some contract managerial resources 
□  25   There are insufficient contract managerial resources 
□  0    There is no contract managerial resources 

 
A-5-3 Contract claim  

○ Success rate in seeking for contract claim in previous 3 years is (  ) % 
 
A-6-1 Availability & Effectiveness of safety management  

□  100  Very good safety management experience and records 
□  75   Good safety management experience and records 
□  50   Reasonable safety management experience and records 
□  25   Poor safety management experience and records 
□   0   Bad safety management records 

 
A-6-2 Effectiveness of accident settlement process 

□  100  Very effective measures and procedures for solving accident if any 
□  75   Effective measures and procedures for solving accident if any 
□  50   Applicable measures and procedures for solving accident if any 
□  25   Weak measures and procedures for solving accident if any 
□  0    Ineffective measures and procedures for solving accident if any 

 
A-6-3 Number of safety accidents over past 3 years  

○  The number of safety accidents over past 3 years is (  ). 
 
A-7-1 Availability resources for dispute resolving 

□  100  Sufficient dispute resolving resources 
□  75   A lot of dispute resolving resources 
□  50   There are some dispute resolving resources 
□  25   There are insufficient dispute resolving resources 
□  0    There is no dispute resolving resources 

 
A-7-2 Dispute resolving skills  

○  The number of disputes arose in previous 3 years is (  ) 
○  The success rate in resolving dispute over past 3 years is (  ) % 

 
A-8-1 Availability and effectiveness of price information system 
      □  100  Very effective price information system 
      □  75   Effective price information system 

□  50   Applicable price information system 
      □  25   Less effective price information system 
      □  0    Ineffective price information system 
 
A-8-2 Availability and effectiveness of procurement system  
      □  100  Very effective procurement system 
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      □  75   Effective procurement system 
□  50   Applicable procurement system 

      □  25   Less effective procurement system 
      □  0    Ineffective procurement system 
 
A-8-3 Co-ordination between supplier and the contractor 
      □  100  Very good logistic and supply chain management 

□  75   Good logistic and supply chain management 
□  50   Reasonable logistic and supply chain management 
□  25   Poor logistic and supply chain management 
□  0    Bad logistic and supply chain management 

 
B-1-1 Adequacy of personnel structure  
      □  100  Very good personnel structure within the organization 

□  75   Good personnel structure within the organization 
□  50   Reasonable personnel structure within the organization 
□  25   Poor personnel structure within the organization 
□  0    Bad personnel structure within the organization 

 
B-1-2 Number of qualified professionals  
      ○  The number of Grade I project manager is (  ) 
      ○  The number of Senior Qualified Professionals is (  ) 

○  The ratio of Senior Qualified Professionals to all staff is (  ) % 
○  The number of Middle Standard Qualified Professionals is (  ) 
○  The ratio of Senior Qualified Professionals to all staff is (  ) % 

 
B-1-3 Educational levels of personnel 

○  The number of staffs with a doctoral degree is (  ) 
○  The number of staffs with a master’s degree is (  ) 
○  The number of staffs with a bachelor’s degree is (  ) 

 
B-2-1 Personnel management system  

□  100  Very effective personnel management system 
□  75   Effective personnel management system 
□  50   Applicable personnel management system 
□  25   Less effective personnel management system 
□  0    Ineffective personnel management system 

 
B-2-2 Personnel’s job satisfaction 

□  100  Staffs are fully satisfied with the job as well as the salary 
      □  75   Staffs are satisfied with the job as well as the salary 

□  50   Staffs are fairly satisfied with the job as well as the salary 
□  25   Staffs are less satisfied with the job as well as the salary 
□  0    Staffs are dissatisfied with the job as well as the salary 

 
B-2-3 Labor management system  

□  100  Very effective labor management system 
□  75   Effective labor management system 
□  50   Applicable labor management system 
□  25   Less effective labor management system 
□  0    Ineffective labor management system 

 
B-2-4 Labor productivity and effectiveness of motivation  

○  The labor productivity is about (  ) yuan/person over past 3 years 
      ○  Average construction area is about (  ) m2/person over past 3 years 
 
B-3-1 Existence of human resources development strategy  
      □  100  Well planned strategies for human resources development 
      □  75   Properly planned strategies for human resources development 
      □  50   Applicable strategies for human resources development 

 □  25   Poorly planned strategies for human resources development 
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 □  0    No strategies for human resources development 
 
B-3-2 Existence of personnel recruitment plan 
      □  100  Well developed plan to recruit personnel upon needs 
      □  75   Properly developed plan to recruit personnel upon needs 
      □  50   Applicable plan to recruit personnel upon needs 
     □  25   Poorly developed plan to recruit personnel upon needs 
    □  0    No plan to recruit personnel upon needs 

 
B-3-3 Human resources training program  

□  100  Very effective program and very good resources for staff training 
□  75   Effective program and good resources for staff training 
□  50   Existence of reasonable program and certain resources for staff training 
□  25   Poor program and less resource for staff training 
□  0    No programs and resources for staff training 

 
B-4-1 Organizational creditability grade 
      □  100  AAA 
      □  75   AA 

□  50   A 
□  0    None 

 
B-4-2 Ability to gain finance from different channels  

 □  100  Sufficient channels for gaining finance 
□  75   A lot of channels for gaining finance 
□  50   There are some channels for gaining finance 
□  25   There are insufficient channels for gaining finance 
□  0    There is no channel for gaining finance 

      
B-5-1 Assets status  
      □  100  Organization assets status scaled Grade I 
      □  75   Organization assets status scaled Grade II 
      □  50   Organization assets status scaled Grade III 
      □  25   Organization assets status scaled Grade IV 
      □  0    Organization assets status scaled Grade V 
 
B-5-2 Profit status 

□  100  Organization profit status scaled Grade I 

      □  75   Organization profit status scaled Grade II 
      □  50   Organization profit status scaled Grade III 
      □  25   Organization profit status scaled Grade IV 
      □  0    Organization profit status scaled Grade V 
 
B-5-3 Debt status  

□  100  Organization debt status scaled Grade I 

      □  75   Organization debt status scaled Grade II 
      □  50   Organization debt status scaled Grade III 
      □  25   Organization debt status scaled Grade IV 
      □  0    Organization debt status scaled Grade V 

 
B-6-1 Growth rate of total assets  
      ○  The average growth rate of total assets over past 5 years is (  ) % 
 
B-6-2 Growth rate of total profit 
      ○  The average growth rate of total profit over past 5 years is (  ) % 
 
B-6-3 Growth rate of capital  

○  The average growth rate of total capital over past 5 years is (  ) % 
 
C-1-1 Clearly specified property rights 
      □  100  Very clearly specified property rights 
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      □  75   Clearly specified property rights 
      □  50   Reasonable defined property rights 
      □  25   Poorly defined property rights 
      □  0    Property rights are completely messy  
 
C-1-2 Clearly specified responsibilities 

□  100  Very clearly specified responsibilities 
      □  75   Clearly specified responsibilities 
      □  50   Reasonable defined responsibilities 
      □  25   Poorly defined responsibilities 
      □  0    Responsibilities are completely messy  
 
C-1-3 Separation of government from a firm’s operation 
      □  100  Government has been completely separated from a firm’s dairy operations 
      □  75   Government has been separated from a firm’s operations although tie up with the firm 
      □  50   The firm’s operations are occasionally intervened by government 
      □  25   The firm’s operations are frequently intervened by government 
      □  0    The firm’s operations are still dominated by government as done in planned economy era 
 
C-1-4 Scientific management within organization 

 □  100  Scientific management within organization scaled Grade I 

      □  75   Scientific management within organization scaled Grade II 
      □  50   Scientific management within organization scaled Grade III 
      □  25   Scientific management within organization scaled Grade IV 
      □  0    Scientific management within organization scaled Grade V 
 
C-2-1 Effectiveness of decision-making system 

□  100  Very effective decision-making system 
□  75   Effective decision-making system 
□  50   Reasonable decision-making system 
□  25   Poor decision-making system 
□  0    Bad decision-making system 

 
C-2-2 Effectiveness of executing system 

□  100  Very effective executing system 
□  75   Effective executing system 
□  50   Applicable executing system 
□  25   Poor executing system 
□  0    Bad executing system 

 
C-3-1 Clarity of divisions of functional departments 
      □  100  Functional departments have been very properly and clearly divided 

□  75   Functional departments have been properly divided 
□  50   Functional departments have been clearly divided 
□  25   Functional departments have been inappropriately divided 
□  0    Functional departments have been badly divided 

 
C-3-2 Clarity of responsibilities of functional departments  

 □  100  Very clear and specific responsibilities of functional departments 
□  75   Clear and specific responsibilities of functional departments 
□  50   Reasonably defined responsibilities of functional departments 
□  25   Responsibilities of functional departments are not specified very well 
□  0    Responsibilities of functional departments are badly defined 

 
C-4-1 Communications between functional departments 

□  100  Very effective communication between functional departments 
□  75   Effective communication between functional departments 
□  50   Acceptable communication between functional departments 
□  25   Poor communication between functional departments 
□  0    No communication between functional departments 
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C-4-2 Communications between managerial and general staff  
□  100  Very effective communication between managerial and general staff 
□  75   Effective communication between managerial and general staff 
□  50   Acceptable communication between managerial and general staff 
□  25   Poor communication between managerial and general staff 
□  0    No communication between managerial and general staff 

 
C-5-1 Entrepreneur’s personality or capability  
      □  100  The leader of the enterprise has excellent personality or capability 

□  75   The leader of the enterprise has very good personality or capability 
□  50   The leader of the enterprise has acceptable personality or capability 
□  25   The leader of the enterprise is lack of personality or capability 
□  0    The leader of the enterprise has bad personality or capability 

 
C-5-2 Corporation identification and staff image  

□  100  The corporation identification and staff image is very good 
□  75   The corporation identification and staff image is good 
□  50   Satisfactory corporation identification and staff image 
□  25   Negative corporation identification and staff image 
□  0    Bad corporation identification and staff image 

 
D-1-1 Relationship with government departments  

□  100  Very good relation with government departments 
□  75   Good relation with government departments 
□  50   Neutral relation with government departments 
□  25   Little contact with government departments 
□  0    Poor relation with government departments 

 
D-2-1 Relationship with client/ owners  

□  100  Very good relation with client/ owners 
□  75   Good relation with client/ owners 
□  50   Neutral relation with client/ owners 
□  25   Little contact with client/ owners 
□  0   Poor relation with client/ owners 

 
D-3-1 Relationship with subcontractors/suppliers  

□  100  Very good relation with subcontractors/suppliers 
□  75   Good relation with subcontractors/suppliers 
□  50   Neutral relation with subcontractors/suppliers 
□  25   Little contact with subcontractors/suppliers 
□  0    Poor relation with subcontractors/suppliers 

 
D-4-1 Relationship with public/mass media  

□  100  Very good relation with public/mass media 
□  75   Good relation with public/mass media 
□  50   Neutral relation with public/mass media 
□  25   Little contact with public/mass media 
□  0    Poor relation with public/mass media 

 
E-1-1 Clearance of competitive strategy  
      □  100  Company has very explicit competitive strategy 
      □  75   Company has explicit competitive strategy 
      □  50   Company has competitive strategy but it is not explicit 
      □  0    Company has no competitive strategy at all 
 
E-1-2 Appropriateness of competitive strategy  

□  100  Well developed competitive strategy 
□  75   Properly developed competitive strategy 
□  50   Usable competitive strategy for the company 
□  25   Poorly developed competitiveness strategy 
□  0    No competitive strategy at all 
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E-2-1 Integration of competitive strategy and tactics 
      □  100  The competitive strategy and its tactics have been well integrated 
      □  75   The competitive strategy and its tactics have been properly integrated 
      □  50   Developed competitive strategy and tactics although not well integrated 

□  25   The company has developed competitive strategy or tactics only 
      □  0    The company has no competitive strategy or tactics at all 
 
E-2-2 Adjustment of strategy implementation  

□  100  Adjustment can be properly and timely made while implementing strategy 
□  50   Adjustment can be properly made while implementing strategy 
□  25   Adjustment cannot be properly or timely made while implementing strategy 

 
E-3-1 Strategic awareness of top level of organization  
     □  100  There is a very strong awareness of strategic management among the top level of organization 
     □  75   There is a strong awareness of strategic management among the top level of organization 
     □  50   There is an awareness of strategic management among the top level of organization 
     □  25   There is a weak awareness of strategic management among the top level of organization 
     □  0    There is no awareness of strategic management among the top level of organization 
 
E-3-2 Strategic awareness of middle level staff   

□  100 There is a very strong awareness of strategic management among the middle level staff 
     □  75  There is a strong awareness of strategic management among the middle level staff 
     □  50  There is an awareness of strategic management among the middle level staff 
     □  25  There is a weak awareness of strategic management among the middle level staff 
     □  0   There is no awareness of strategic management among the middle level staff 
 
F-1-1 Qualification grade for company 

□  100  Qualification grade for company is Special Class 
□  75  Qualification grade for company is Grade I 
□  50  Qualification grade for company is Grade II 
□  25  Qualification grade for company is Grade III 

 
F-1-2 Number of awards of Honoring Contract and Credible Enterprise  

○  The number of awards of Honoring Contract and Credible Enterprise over the past 5 years is (  ) 
 
F-2-1 Availability and efficiency for market information system 

□  100  Very good market information system 
□  75   Good market information system 
□  50   Satisfactory market information system 
□  25   Poor market information system 
□  0    Non-existence of market information system 

 
F-2-2 Number of market information over past 3 years  
      ○  The number of market information over past 3 years is (  ) 
 
F-2-3 Ratio of effective market information  

○  The ratio of effective market information over past 3 years is about (  ) % 
 
F-3-1 Business coverage by specialisms (housing, road, transport, etc)  

□  100  The company has a business covering more than 4 specialisms 
□  80   The company has a business covering 4 specialisms 
□  60   The company has a business covering 3 specialisms 
□  40   The company has a business covering 2 specialisms 
□  25   The company has a business covering 1 specialisms 

 
F-3-2 Business coverage by regions (international, national, etc)  

□  100  The company is conducting projects both in international and domestic market 
□  80  The company is conducting projects only in international market 
□  60  The company is conducting projects only in national market 
□  40  The company is conducting projects only in provincial market 
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G-1-1 Existence and effectiveness of bidding strategy  

□  100  Very Effective bidding strategy 
□  75   Effective bidding strategy 
□  50   Feasible bidding strategy 
□  25   Less effective bidding strategy 
□  0    Ineffective bidding strategy 

 
G-1-2 Success rate of pre-qualification over past 3 years  

○  The success rate of pre-qualification over past 3 years is (  ) % 
 
G-1-3 Success rate of bidding over past 3 years  

○  The success rate of bidding over past 3 years is (  ) % 
 
G-1-4 Sum of contracts over past 3 years  

○  The sum of contracts over past 3 years is about (  ) Yuan. 
 
G-2-1 Experiences for bidding projects 

□  100  Gained sufficient of experiences for bidding projects 
□  75   Gained a lot of experiences for bidding projects 
□  50   Gained some experiences for bidding projects 
□  25   Only has a little bit experience for bidding projects 
□  0    Have little experience for bidding projects 

 
G-2-2 Availability of resources for bidding  

□  100  There are sufficient resources for bidding 
□  75   There are a lot of resources for bidding 
□  50   There are some resources for bidding 
□  25   There are insufficient resources for bidding 
□  0    There is no resources for bidding 

 
H-1-1 Number of patents owned or transferred by the organization 

○   The number of patents owned by the company is (  ) 
○   The number of patents transferred to the company is (  ) 

 
H-1-2 Number of integrated construction methods 
      ○  The number of integrated construction methods created by the company is (  ) 
      ○  The number of integrated construction methods learnt from industry is (  ) 
 
H-1-3 Number of national awards of technology innovation 
      ○  The number of national awards of technology innovation is (  ) 
 
H-1-4 Ratio of technology contribution over past 3 years  

○   The ratio of technology contribution over past 3 years is (  ) % 
 
H-2-1 Investment on R&D  

○  The annual investment on R&D over past 3 years is (  ) Yuan. 
      ○  The ratio of investment on R&D to the company’s output value is (  ) % 
 
H-2-2 Co-operations with research institutes 

□  100  Very good co-operations with research institutes 
□  75   Good co-operations with research institutes 
□  50   Satisfactory co-operations with research institutes 
□  25   Poor co-operations with research institutes 
□  0    Very poor co-operations with research institutes 
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