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ABSTRACT

The social image of the public construction sector has deteriorated because of a
growing incidence of corrupt practices worldwide over the past decade,
particularly in developing countries such as China. Such corrupt practices are a
by-product of continual economic growth and rapid urbanization. According to
the National Bureau of Statistics of China, total investment in public
infrastructure and construction projects in the country increased by almost 15
times from USD 0.16 trillion in 1993 to USD 2.33 trillion in 2012. However,
such huge investments have caused serious corruption in the Chinese public
construction sector. The National Bureau of Corruption Prevention of China
reported 15,010 recorded cases of corruption in the public construction sector
between 2009 and 2011; these incidences of corruption caused an estimated
loss of USD 490 million. Given this severe situation, this study focuses on
corruption issues in the Chinese public construction sector and aims to address
a set of key issues related to the topic, including corruption indicators, causes

of corruption, and the prevailing anti-corruption strategies.

Qualitative and quantitative research methods were combined to facilitate this
study. First, a comprehensive literature review and a series of structured
interviews were sequentially conducted to establish and refine the frameworks

of corruption indicators, causes of corruption, and prevailing anti-corruption



strategies in the context of the Chinese public construction sector. Second,
based on the interview results, a questionnaire survey was administered to
solicit opinion-based data of corruption indicators, causes of corruption, and
prevailing anti-corruption strategies from target respondents. A total of 188
valid replies were obtained. Third, based on the data collected from the
questionnaire survey, factor analysis was conducted to consolidate the
aforementioned frameworks. Fourth, partial least squares structural equation
modeling was applied to investigate the underlying corruption indicators,
principal causes of corruption, and the effectiveness of the prevailing
anti-corruption strategies. Lastly, an evaluation model was developed by using
fuzzy set theory to assess the vulnerability of Chinese public construction

projects to corruption.

This study revealed five underlying corruption indicators, namely, immorality,
opacity, unfairness, procedural violation, and contractual violation. Immorality
was found to be the most influential underlying corruption indicator. This study
consolidated two principal causes of corruption in the Chinese public
construction sector, namely, flawed regulation systems and lack of a positive
industrial climate. The former was found to contribute more to corruption than
the latter. With respect to the four prevailing anti-corruption strategies, this
study found that only leadership received a marginal acceptable evaluation on
its effectiveness. The remaining three strategies, namely, rules and regulations,

sanctions, and training, were found to be ineffective. The newly developed

II



evaluation model for predicting vulnerability to corruption was also applied in

two real-life public projects. Generally, the predicted results conform to reality.
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CHAPTER 1 INTRODUCTION

1.1 RESEARCH BACKGROUND

Corruption exists in both developed and developing countries of various
political and economic systems, and its occurrence is highly associated with
economic growth and development stages (Bardhan 1997; Ehrlich and Francis
1999; Jain 2001; Svensson 2005; Le et al. 2014a). As a result of the continued
economic growth and rapid urbanization worldwide (Mo 2001; Ahmad et al.
2012), significant investments have been generated for infrastructure and urban
construction projects, thereby triggering increased vulnerabilities to corruption
in managing these projects around the world (Goldie-Scot 2008). Corruption
can reduce economic efficiency and growth, inhibit provisions of public
services, and result in income inequality (Tanzi 1998). This wrong doing has
been identified as the greatest obstacle to economic and social development

(Marquette 2001; Le et al. 2014a).

As a core industrial sector, the construction industry plays a vital role in
national economies and constantly contributes to improvements to the built
environment of human societies (de Jong et al. 2009). However, these positive
social images have been increasingly diminished by corruption issues in recent
years (Bowen et al. 2012; Le et al. 2014a). Corruption can damage the industry

at multiple levels and lead to underperformance of construction projects, such



as quality defects and cost overruns (Kenny 2009a). Sohail and Cavill (2008)
estimated that the annual loss from corruption in the global construction market
reaches about USD 340 billion, which accounts for 1% of the global

construction market value (about USD 3.2 trillion).

Compared with the private construction sector, the public construction sector is
particularly important from a development perspective, as it requires decisions
to be made with respect to the use and ownership of a country®s core resources
and infrastructure. These decisions have significant consequences for the
well-being of future generations. However, based on the Bribe Payers Index
published by Transparency International (1999; 2002; 2006; 2008; 2011), the
public construction sector has consistently been regarded as the most corrupt

sector around the world in the past decade.

This study examines corruption issues in the Chinese public construction sector.
Since the establishment of the socialist market economy in 1992, considerable
investments have been made in public projects in China to facilitate the
economic growth of the country. As shown in Figure 1.1, such investment
increased steadily from USD 0.16 trillion in 1993 to USD 2.33 trillion in 2012
(National Bureau of Statistics of China 1993; 1994; 1995; 1996; 1997; 1998;
1999; 2000; 2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2009; 2010;
2011; 2012; 2013). However, these great investments have also caused

numerous corruption cases in this domain.



According to Legal Evening News (2014), among the 164 minister-level
officials who were accused of corruption between 1986 and 2014, more than 40%
of them were connected to the public construction sector. The National Bureau
of Corruption Prevention of China (2011) recorded 13,006 cases of corruption
in the public construction sector between 2007 and 2009. Moreover, since 2009,
the Chinese central government sponsored a campaign that specifically targets
corruption in the construction sector. Through this campaign, more than
260,000 corruption cases in public projects have been prosecuted (China
National Radio 2012). These statistics vividly reflect the severity of corrupt

practices in the Chinese public construction sector.
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Figure 1.1 Investment trend of Chinese public construction sector



1.2 PROBLEM STATEMENT

A comprehensive understanding of vulnerabilities to corruption is necessary to
prevent corruption and to achieve integrity and transparency in the Chinese
public construction sector. Only by understanding the baseline of corruption,
that is, how much corruption, in what forms, and what causes it, could effective
policy responses be formulated (Sampford et al. 2006). The following research

problems are to be addressed in this study:

(1) What are the underlying corruption indicators in the Chinese public

construction sector?

(2) What are the principal causes of corruption in the Chinese public

construction sector?

(3) What are the prevailing anti-corruption strategies in the Chinese public

construction sector? What is their effectiveness?

(4) How can we measure corruption in Chinese public projects?

1.3 SIGNIFICANCE AND VALUE

Corruption should be studied not only because it is a moral issue that
negatively affects the construction industry, but also because people
everywhere, particularly those in developing countries that are undergoing

transition economies, pay the price of corruption in one way or another



(Sampford et al. 2006). Although corruption has been widely discussed in the
social science domain (Bardhan 1997; Ades and Di Tella 1999; Treisman 2000;
Jain 2001; Svensson 2005), the topic has been given little attention in the

construction domain (Tabish and Jha 2011a; Le et al. 2014a).

Public projects pertain to the work performed by a government to fulfill a
public purpose, and commonly, these projects are closely related to both work
and life of the entire society in a country (Flyvbjerg et al. 2002). Corruption in
the public construction sector can incur particularly serious consequences and
thus deserve more systematic research input (Sohail and Cavill 2006; 2008;
Tabish and Jha 2011a; 2012). This study performs a comprehensive empirical
investigation into corruption issues in the Chinese public construction sector,
including corruption indicators, causes of corruption, as well as the prevailing
anti-corruption strategies. Through this research, a good and clear
understanding of vulnerabilities to corruption in the Chinese public
construction sector is expected to be provided for both the industry and the

academia, thereby helping to develop effective countermeasures.

1.4 RESEARCH OBJECTIVES

Accordingly, eight research objectives have been established to address the

aforementioned research problems. These objectives are:



Objective 1 Identify the corruption indicators in the Chinese public

construction sector;

Objective 2 Identify the causes of corruption in the Chinese public

construction sector;

Objective 3 Identify the prevailing anti-corruption strategies in the Chinese

public construction sector;

Objective 4 Evaluate the perceived level of corruption in the Chinese public

construction sector;

Objective 5 Explore the underlying corruption indicators in the Chinese public

construction sector;

Objective 6 Explore the principal causes of corruption in the Chinese public

construction sector;

Objective 7 Investigate the effectiveness of the prevailing anti-corruption

strategies in the Chinese public construction sector;

Objective 8 Develop an evaluation model to measure the vulnerability to

corruption in the Chinese public projects.

As depicted in Figure 1.2, the study begins by examining corruption indicators

(Objective 1), causes of corruption (Objective 2), prevailing anti-corruption



strategies (Objective 3), and the perceived level of corruption (Objective 4) in
the Chinese public construction sector. Then underlying corruption indicators
(Objective 5) are obtained by investigating the relationships between corruption
indicators and the perceived level of corruption in the Chinese public
construction sector. Subsequently, principal causes of corruption (Objective 6)
are obtained by investigating the causal relationships between causes of
corruption and corruption indicators. Effectiveness of the prevailing
anti-corruption strategies (Objective 7) is obtained by investigating the
relationships between the prevailing anti-corruption strategies and corruption
indicators. Finally, a fuzzy model to assess the vulnerability to corruption
(Objective 8) is developed based on the underlying corruption indicators in the

Chinese public construction sector.
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Figure 1.2 Relationships between the objectives

1.5 RESEARCH APPROACH

This study employs six qualitative and quantitative research methods
throughout the research process: (1) literature review, (2) structured interview,
(3) questionnaire survey, (4) factor analysis, (5) partial least squares structural
equation modeling (PLS-SEM), and (6) fuzzy set theory. The corruption
indicators, causes of corruption, and prevailing anti-corruption strategies in the
Chinese public construction sector were first identified through a

comprehensive literature review and a series of structured interviews.



Additional data were then collected by conducting a questionnaire survey with
target respondents having public project experiences. Diverse underlying
factors of corruption indicators, causes of corruption, and anti-corruption
strategies were obtained through factor analysis. The underlying corruption
indicators, principal causes of corruption, and the effectiveness of the
prevailing anti-corruption strategies were obtained by using PLS-SEM. An
evaluation model was lastly developed by using fuzzy set theory to measure the
vulnerability to corruption in Chinese public projects. Table 1.1 summarizes the
research methods applied for each research objective. More details regarding
the research methods can be found in Chapter 3. Figure 1.3 shows the overall

flow of the study.

Table 1.1 Research objectives and corresponding research methods

Research Objectives Research Methods

Obijective 1 Identify the corruption indicators in ® Literature review

the Chinese public construction sector ®  Structured interview
Objective 2 Identify the causes of corruption in ®  Literature review
the Chinese public construction sector ®  Structured interview
Objective 3 Identify the prevailing ® Literature review
anti-corruption strategies in the Chinese public ®  Structured interview

construction sector

Objective 4 Evaluate the perceived level of ®  Questionnaire survey
corruption in the Chinese public construction

sector

Objective 5 Explore the underlying corruption ®  Questionnaire survey
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Research Objectives

Research Methods

indicators in the Chinese public construction
sector

Objective 6 Explore the principal causes of
corruption in the Chinese public construction
sector

Obijective 7 Investigate the effectiveness of the
prevailing anti-corruption strategies in the
Chinese public construction sector

Obijective 8 Develop an evaluation model to
measure the vulnerability to corruption in the

Chinese public projects

®  Factor analysis

® PLS-SEM

®  (Questionnaire survey
®  Factor analysis

® PLS-SEM

®  (Questionnaire survey
®  Factor analysis

® PLS-SEM

®  (Questionnaire survey
®  Factor analysis

®  Fuzzy set theory
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1.6 STRUCTURE OF THE THESIS

The structure of the thesis is as follows:

Chapter 1 introduces the study by discussing the research background,
research problems, the significance and value of research, research objectives,

research process of the study, as well as the structure of the thesis.

Chapter 2 presents a comprehensive literature review of corruption research in
the field of construction engineering and management. The definitions, forms,
causes, and impacts of corruption, as well as the prevailing anti-corruption
strategies being implemented in the Chinese public construction sector are

systematically reviewed.

Chapter 3 introduces the research methodologies applied in this study. Data
collection methods (i.e., structured interview and questionnaire survey) and
data analysis methods (i.e., factor analysis, partial least squares structural

equation modeling, and fuzzy set theory) are explained.

Chapter 4 shows the findings of the structured interviews, including the
identification of corruption indicators, the causes of corruption, as well as the
prevailing anti-corruption strategies in the Chinese public construction sector.
This chapter also presents the questionnaire survey results, including the
perceived level of corruption in the Chinese public construction sector, the

demographic backgrounds of respondents, data examination results, as well as

13



the factor analysis results of corruption indicators, causes of corruption, and the

prevailing anti-corruption strategies.

Chapter 5 explores the underlying corruption indicators in the Chinese public
construction sector by investigating the relationships between corruption

indicators and the perceived level of corruption.

Chapter 6 explores the principal causes of corruption in the Chinese public
construction sector by investigating the causal relationship between causes of

corruption and corruption indicators.

Chapter 7 evaluates the effectiveness of prevailing anti-corruption strategies in
the Chinese public construction sector by investigating the relationships

between the prevailing anti-corruption strategies and corruption indicators.

Chapter 8 develops an evaluation model to measure the vulnerability to
corruption in Chinese public projects. Two illustrative applications of the

model in real Chinese public projects are also provided in this chapter.

Chapter 9 validates the current study by investigating the content, construct,

internal, face, and external validity of the whole study.

Chapter 10 concludes the findings of this study. The limitations and future

research directions of this study are also presented in this chapter.
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1.7 CHAPTER SUMMARY

This chapter outlined the framework of this thesis, including the research
background, the statement of the research problems, research significance and
value, research objectives, research process, and the detailed structure of the

thesis.
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CHAPTER 2LITERATURE REVIEW!

2.1 INTRODUCTION

This chapter presents a comprehensive review of corruption research in
construction. First, various definitions of corruption in current literature are
introduced. After that, review process and four review scopes, namely, forms of,
causes of, and impacts of corruption, as well as anti-corruption strategies, are

introduced in details respectively.
2.2 DEFINITION OF CORRUPTION IN CONSTRUCTION

The focus of this study is corrupt practices in construction and thus, providing
an accurate definition of corruption in the context of construction sector is
necessary to ensure identification of the actions of individuals and institutions
as corrupt or incorrupt. Currently, the most widely used definition of corruption
is the misuse of public power, office, or authority for private benefit through
bribery, extortion, influence peddling, nepotism, fraud, speed money, or
embezzlement (Gray and Kaufman 1998). This definition has been endorsed by
a number of international organizations, such as the United Nations, the
African Development Bank, the Asian Development Bank, the European

Investment Bank, the International Monetary Fund, the American Development

' Major part of this chapter has been published in the following paper:
Le, Y., Shan, M.*, Chan, A.P.C., & Hu, Y. (2014). Overview of corruption research in
construction. ASCE Journal of Management in Engineering, 30(4), 02514001.
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Bank, and the World Bank (Tabish and Jha 2011a; Bowen et al. 2012).
However, such a definition is advocated by researchers from the public
management field and refers more to corrupt practices of government officials
or public servants. No literature has ever provided a particular definition of
corruption in construction, let alone corruption in the public construction sector.
Therefore, filling this gap is necessary by offering an accurate definition of
corruption in construction before the research commences. Hence, to define
corruption in construction, some modifications to the classic definition of
corruption, namely, misuse of public power for private benefit, were created

from the following two perspectives.

First, public power was replaced by entrusted power. The classic definition
restricts corruption to the misuse of public power, which is specified for
corruptionists working as governmental officials or public servants. However,
in the context of the construction sector, corruptionists are mainly industrial
professionals instead of governmental officials or public servants. Thus, using
the term public power in the definition of corruption in construction would be
inappropriate. Nevertheless, corruptionists in the construction sector would
inevitably deviate from their formal duties when they engage in corruption,
which stains their entrusted power. Thus, the term entrusted power appears to

be more reasonable.
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Second, the classic definition notes that people engage in corruption for private
benefit. However, in the context of the construction sector, people may conduct
corrupt practices for their institutions™ benefit rather than for their private
benefit, thereby emphasizing the incorrectness of the claim that only
individuals benefit from corruption. However, whether corrupt practices are
conducted for private or institutional benefit, such practices would absolutely
be at the cost of the interest of construction projects. Based on the two
modifications, the particular definition of corruption in the construction sector
was proposed as “the misuse of entrusted power at the expense of
construction projects.” Considering that this study focuses on vulnerabilities to
corruption in the public construction sector, the definition of corruption in this
study can be specified as “the misuse of entrusted power at the expense of

public projects.”

Another key point is that corrupt practices must be differentiated from
unethical, unprofessional, and criminal practices. This distinction is especially
important in identifying whether a practice is corrupt or incorrupt. Objectively,
corrupt practices are a subset conception of unethical, unprofessional, and
criminal practices; however, they do have boundaries between them. The
critical boundary lies in whether related parties have actively sought economic
benefits from their actions. If economic benefits are actively sought from the
unethical, unprofessional, and criminal practices, these would be considered as

corrupt practices, if not, then these are not corrupt practices. For example, the
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finance department in a client organization may negatively verify and approve
the payment application proposed by the engineering department because of the
contradictions between the two departments, during which unethical practices
rather than corrupt practices have been performed by the finance department. A
poorly trained frontline worker would inevitably conduct unprofessional
practices, which could not be considered as corrupt practices. Finally, a fight
occurring between frontline workers because of personal dispute that leads to
injury or fatality could be categorized as a criminal practice rather than a

corrupt practice.

2.3 REVIEW PROCESS

Literature review is usually conducted to establish a theoretical foundation for
research. As this study concentrates on corruption issues in the public
construction sector, the scope of the literature review is limited to those related
to construction engineering and management (CEM) publications. This study
adopts a structured literature review approach advocated by Ke et al. (2009),
Hong et al. (2011), Hu et al. (2013), and Yi and Chan (2014). The review

process consists of the following steps.

In Step 1, a list of peer-reviewed CEM journals was formulated as the source
for identifying related papers according to the CEM journal ranking list by
Chau (1997). Selected journals included the top six journals in the ranking list
of Chau, namely, Construction Management and Economics (CME), Journal of
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Construction  Engineering and Management (JCEM), Engineering,
Construction and Architectural Management (ECAM), Journal of Management
in Engineering (JME), Proceedings of the Institution of Civil Engineers: Civil
Engineering (PICE-CE), and International Journal of Project Management
(IJPM). A full search of related papers in each of the six journals was
conducted using Scopus with a full collection of reports from 1990 to 2013.
The keyword “corruption” was used in the Title/Abstract/Keywords field of
search engines. Search results by frequency were as follows: CME (9), JCEM
(5), ECAM (1), JME (2), PICE-CE (2), and IJPM (1). These identified papers
were then reviewed to examine their relevance to the topic of corruption. All
the identified papers were found to be highly correlated. A total of 20

corruption papers were identified in Step 1.

In Step 2, a separate research was conducted to identify more papers on
corruption in the construction industry by using the Web of Science (WoS). A
code TOPIC: (corruption) AND TOPIC: (construction industry) AND YEAR
PUBLISHED: (1990-2013) Refined by: LANGUAGES: (ENGLISH) AND
DOCUMENT TYPES: (ARTICLE OR REVIEW) was searched within the
database WoS. A total of 20 papers were obtained. After reviewing the topics
of these 20 papers, 14 papers were regarded as valid. Among the 14 papers, 3
papers, namely, Alutu and Udhawuve (2009), Ling et al. (2009), and Kenny
(2012) have been identified in Step 1. Therefore, 11 new corruption papers

were actually identified in Step 2.
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In Step 3, a further search was conducted within three CEM journals published
by the ASCE but not included in Chaus list. These journals are: Leadership
and Management in Engineering (LME), Journal of Professional Issues in
Engineering Education and Practice (JPIEEP), and Journal of Legal Affairs
and Dispute Resolution in Engineering and Construction (JLADREC). A full
search of related papers in each of the three journals was conducted using
Scopus with a full collection of reports from 1990 to 2013. The keyword
“corruption” was used in the Title/Abstract/Keywords field of search engines.
Search results by frequency were as follows: LME (14), JPIEEP (4), and
JLADREC (0). These identified papers were then reviewed to examine their
relevance to the topic of corruption. The results were refined and trimmed
down as follows: LME (14) and JPIEEP (3). Among these 17 papers, one paper,
namely, Ameh and Odusami (2010), has also been identified in Step 2.

Therefore, a total of 16 new corruption papers were actually identified in Step

In Step 4, an additional search was performed to identify corruption studies
published in top Chinese academic journals. The search scope was limited to
the journal list advocated by the Department of Management Science, National
Natural Science Foundation of China (2014), in which the journals have earned
quite a good reputation in the Chinese academia. The keyword of “J&I” (i.e.
corruption) was used in the Topic field of the search engine in the China

Knowledge Resource Integrated Database for the limit to the targeted journals.
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The initial search result contained 61 papers. After reviewing research topics of
these papers, 26 papers that are correlated with corruption in the construction
sector were regarded as valid. Thus, a total of 26 Chinese corruption papers

were identified in Step 4.

Finally, a total of 73 corruption papers were identified through this review
process. Among these papers, 47 are English corruption papers and 26 are
Chinese corruption papers. The detailed information of English corruption
papers is shown in Appendix A. Detailed information of Chinese corruption
papers and their translations is shown in Appendix B and Appendix C,

respectively.

2.4 CORRUPTION RESEARCH IN CONSTRUCTION

The identified English corruption studies in construction were from a wide
range of countries including Afghanistan (Unruh and Shalaby 2012), Australia
(Zarkada-Fraser 2000; Zarkada-Fraser and Skitmore 2000; Vee and Skitmore
2003; Hartley 2009), Croatia (Badun 2011), Ghana (Frimpong et al. 2003),
Hungary (Jancsics and Javor 2012), India (Tabish and Jha 2011a; 2011b; 2012;
Meduri and Annamalai 2013), Italy (Bologna and Del Nord 2000), Japan
(Black 2004), the Netherlands (Graafland 2004; Dorée 2004; Van den Heuvel
2005), Mexico (Fernandez-Dengo et al. 2013), Nigeria (Sonuga et al. 2002;
Alutu 2007; Alutu and Udhawuve 2009; Ameh and Odusami 2010), Pakistan
(Choudhry and Igbal 2013), South Africa (Bowen et al. 2007a; 2007b; 2012),
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Spain (Jiménez 2009; Romero et al. 2012), Turkey (Gunduz and Onder 2013),
the United Kingdom (Crosthwaite 1998; Stansbury 2009a; Amaee 2011; Tang
et al. 2012; Jones 2012), the United States (Brooks 1992; Barco 1994; Crist Jr
2009), Vietnam (Ling et al. 2009; Ling and Hoang 2010; Ling and Tran 2012),
and Zambia (Sichombo et al. 2009) (see Figure 2.1). However, no English
corruption literature was found from China. This also reinforces the research
need on corruption issues in the Chinese construction sector, which can help

establish a global body of knowledge on corruption.

Note: [l countries where corruption research has been carried out

Figure 2.1 Corruption research in construction around the world

According to the literature review, the majority of current corruption research

in construction mainly focuses on four areas, namely, the forms of, causes of,
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impacts of corruption, and anti-corruption strategies. These four areas will be

fully discussed in the following sections.
2.4.1 Forms of Corruption in Construction

A total of 12 forms of corruption in the construction industry were identified
from literature as follows: bribery, fraud, collusion, bid rigging, embezzlement,
kickback, conflict of interest, dishonesty and unfair conduct, extortion,

negligence, front companies, and nepotism.

Bribery is the most common and serious form of corruption in the construction
industry, particularly in developing countries (Barco 1994; Sonuga et al. 2002;
Alutu 2007; Bowen et al. 2007a; 2007b; Goldie-Scot 2008; Alutu and
Udhawuve 2009; Sichombo et al. 2009; Krishnan 2009; de Jong et al. 2009;
Stansbury 2009b; Ameh and Odusami 2010; Tabish and Jha 2011a; Bowen et
al. 2012; Tabish and Jha 2012; Unruh and Shalaby 2012; Li et al. 2013; Meduri
and Annamalai 2013). This misconduct refers to offer, give, receive or solicit
of anything of value to influence the action of an official in the procurement or
selection process or in contract execution (Hartley 2009). Based on an
empirical survey in South Africa, Bowen et al. (2007a; 2007b) examined the
process of bribery and found that it could take various forms, such as gifts, cash,
overseas and holiday trips, special favors/privileges, and affirmative

appointments.
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Fraud is another common form of corruption in construction (Gunduz and
Onder 2013). This misconduct primarily takes the forms of misinformation
(e.g., alteration of documents and deliberate intention to mislead and withhold
information), deceit (e.g., making invoices and payment for materials without
being received), and theft (e.g., materials and equipment) (Vee and Skitmore
2003; Van den Heuvel 2005; Bowen et al. 2007a; 2007b; Sohail and Cavill
2008; de Jong et al. 2009; Tabish and Jha 2011a; Bowen et al. 2012).
According to the two questionnaire surveys conducted in Australia and South
Africa (Vee and Skitmore 2003; Bowen et al. 2007a; 2007b), deceit and

misinformation are regarded as the most common forms of fraud.

Collusion is a form of corruption in which a secret agreement is reached
between two or more parties for a fraudulent or deceitful purpose (Bajari and
Ye 2003; Besfamille 2004; Van den Heuvel 2005; Sichombo et al. 2009; de
Jong et al. 2009; Tabish and Jha 2011a; Chotibhongs and Arditi 2012a; 2012b;
Le et al. 2013; Wu et al. 2013). Collusion can benefit the involved parties by
sacrificing the normal benefits of the project or the public (Dorée 2004;
Graafland 2004; Bowen et al. 2007a; 2007b). Zarkada-Fraser and Skitmore
(2000) stated that most collusive practices are conducted by tenderers during
project biddings to win contracts. Zarkada-Fraser (2000) emphasized that
collusion seriously corrodes the foundation of the competitive principle in the

construction industry.
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Bid rigging is a major form of corruption that usually occurs between a
tenderee and a tenderer (Vee and Skitmore 2003; Sichombo et al. 2009;
Krishnan 2009; Hartley 2009; de Jong et al. 2009; Bowen et al. 2012). In this
case, a tenderee may intentionally set up some constraints (e.g., a short time
limit and inappropriate qualification requests) in bidding documents to help its
favored tenderer attend the tendering and win the contract (de Jong et al. 2009).
Bowen et al. (2007a; 2007b) further identified several common forms of bid
rigging, such as cover pricing, bid cutting, hidden fees and commissions, and

compensation for tendering costs of unsuccessful tenderers.

Embezzlement is a crime in which a person fraudulently misuses the power or
resources in their position to intentionally procure personal, illegal benefits
(Green 1993; Hartley 2009; de Jong et al. 2009; Stansbury 2009b). In the
construction industry, a typical example of embezzlement is the
misappropriation of project funds (Tow and Loosemore 2009; Ling and Hoang
2010). Embezzlement can seriously affect the cost management of construction
projects (Sohail and Cavill 2008). For example, payment for a contractor can be
defaulted by the client”s embezzlement of the project funds, which may delay

project delivery or even result in project failure.

Kickback refers to illegal economic incentives that a person uses to seek a
favorable decision from a person in power (Barco 1994; Sohail and Cavill 2008;

de Jong et al. 2009; Bowen et al. 2012). For instance, a client™s staff may
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receive an economic reward from a tenderer by helping them win the contract.
A recent questionnaire survey in Nigeria revealed that the contractor that wins a
contract usually includes a kickback into the price quotation for bidding (Alutu

2007).

Conflict of interest refers to a situation in which a professional in a position of
trust, such as a site supervisor, an auditor, or a cost consultant cannot
impartially fulfill their duty because of am bivalent professional or personal
interests (Bowen et al. 2007a; 2007b; Hartley 2009; de Jong et al. 2009).
Despite the lack of improper activity evidence, a conflict of interest can cause
an appearance of impropriety and thus undermine confidence in the
professional opinions or actions, which may negatively affect the performances

of projects (Bowen et al. 2007a; 2007b).

Dishonesty and unfair conduct mostly occur in the bidding, contract negotiation
and signing, and project construction phases (Vee and Skitmore 2003; Alutu
2007). Bowen et al. (2007a; 2007b) analyzed primary opinions on dishonesty
and unfair conduct from key stakeholders in construction projects: (1)
architects believe that contractors are not always honest when following
contractual specifications, and that they commonly use cheap and inferior
alternatives; (2) contractors believe that the tendering adjudication process is

unfair, and that there exist a bias in professionals™ acts when clients greatly
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intervene in the process; and (3) quantity surveyors believe that contractors

always repeatedly over claim in the project construction phase.

Extortion refers to corrupt conduct motivated by personal desire for extra
income, which usually take the form of forcing extraction of bribes and asking
for favors from vulnerable project parties (Sohail and Cavill 2008; Sichombo et
al. 2009; Stansbury 2009b; Tabish and Jha 2011a; Bowen et al. 2012).
Extortion usually occurs from a party to another party involved in a project,
such as (1) from client staff to contractors or material suppliers, (2) from a
major contractor to their subcontractor, (3) from a potential subcontractor to a
material/equipment supplier, and (4) from regulatory/permitting agencies to
clients, contractors, or material/equipment suppliers. Extortion can result in the
misuse of project funds and provide some individuals with illegal incomes (de

Jong et al. 2009).

Negligence is a common form of corruption in construction projects that is
characterized by failure to exercise the due care of a responsible professional
(Richard 1972). Specific forms of negligence include inadequate quality
specifications, poor workmanship, insufficient safety specifications,
low-quality materials, poor process supervision, and lack of project
management and skills (Vee and Skitmore 2003). Bowen et al. (2007a; 2007b)
observed that more than 90% of architects and cost consultants have committed

negligence in the South African construction industry.
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Front companies refer to corporate entities that are established by persons who
hold senior positions in the government or client organizations to obtain illegal
benefits in awarding construction contracts (de Jong et al. 2009). Although
these companies are not familiar to the public, they can secure contracts
because of the power of their owners and delegate them to other contractors or
suppliers at a lower price (Hartley 2009). The price difference exactly

represents illegal income for these corruptions.

Nepotism refers to corrupt conduct by which a person may provide assistance
to a tenderer who has some kinds of relational links, such as common race,
same origins, or good friendship (Kadembo 2008; Hartley 2009; Bowen et al.
2012; Ling and Tran 2012). Nepotism, which is also called the “good old boys*
network” (Singh and Shoura 1999), can have multiple negative impacts on
performances of construction projects, such as low construction productivity

and low managerial efficiency (Kale and Arditi 1998).

Although the contemporary corruption studies have identified various forms of
corruption, few studies have identified specific corruption indicators. Therefore,
this study aims to identify the specific corruption indicators in the Chinese
public construction sector, which is expected to help both industry and

academia gain a better understanding of corruption in the sector.
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2.4.2 Causes of Corruption in Construction

Some efforts have been made to investigate causes of corruption in the
construction industry. Tanzi (1998) identified the regulations and
authorizations, spending decisions, and discretionary decisions of project
managers or other decision makers as the direct causes of corruption. Tanzi
(1998) further listed the level of public sector wages, penalty systems,
institutional controls, transparency, and leadership practices as the indirect
causes of corruption. Neelankavil (2002) considered three variables that
contribute to vulnerabilities to corruption in the construction industry:
environmental, individual, and international firm variables. Environmental
variables include power concentration, lack of transparency, inappropriate
regulations, lack of competition, uneven income, and poverty. Individual
variables refer to personal behaviors and attitudes, such as greed, integrity, and
honesty; living wages; and power. International firm variables include market

expansion, competitive advantage, and profit maximization.

Sohail and Cavill (2008) observed that corruption often results from the
deregulation of the infrastructure sector, the substantial inflow of public funds,
the highly competitive nature of the tendering process, the lack of transparent
selection criteria for projects, the political interference and caution in
investment decisions, the monopolistic nature of service delivery, the tight

margins, the close relationships among contractors, subcontractors, and project

31



owners, and the complexity of institutional roles and functions in the

construction industry.

In some cases, corruption is regarded as the result of an unethical decision
(Zarkada-Fraser and Skitmore 2000; Zarkada-Fraser 2000; Liu et al. 2004;
Moodley et al. 2008). For developing countries in societal transition and which
may lack mature law systems, corruption may be worsened by insufficient legal
punishments and penalties (Bologna and Del Nord 2000; Perng and Chang
2004). Bowen et al. (2012) regarded the lack of positive role models of public
officials as a key cause of corruption in construction. Tabish and Jha (2011a)
emphasized that corruption in construction can be attributed to the lack of
standardized execution in construction projects. Ling and Tran (2012) reported
that intimate interpersonal relationships among public owners, private
contractors, and consultants could lead to corruption. Based on this review, ten

causes of corruption were gathered from literature and are shown in Table 2.1.

Although current corruption research has identified a set of diverse causes of
corruption in the construction sector, they seldom investigate the effect of these
causes on the vulnerabilities to corruption. This study aims to address this point
by investigating the causal relationships between causes of corruption and the

corruption indicators in the Chinese public construction sector.
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Table 2.1 Causes of corruption gathered from literature review

No. Causes of Definition Source
corruption m v v Vv vl VIl IX X Xl Xl Xl
1 Multifarious Some construction-related companies choose to bribe N v
licenses or government officials to obtain multifarious licenses or permits
permits in a limited time.
2 Deficiencies in  Deficiencies in rules and laws foster an environment that is N v ~
rules and laws  conducive to corruption.
3 Excessive Excessive competition in the construction market drives N
competition in  contractors to buy off some client staff members to acquire
the competitive advantage in securing contracts.
construction
market
4 Lack of Corrupt practices are encouraged without due rigorous N v v
rigorous supervision from supervisors.
supervision
5 Low wage The wage level in the construction industry is low, thus N J
level motivating the industrial practitioners to maintain corrupt
practices to gain extra profit.
6 Inadequate The sanctions imposed on individuals who commit corruption N v Y J
sanctions are significantly moderate; hence, these sanctions are not

effective in discouraging delinquents from continuing their

corruption activities.
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No. Causes of Definition Source

corruption | im 1 v v v Vil Vvl IX X Xl X X1
7 Poor Low integrity due to poor professional ethical standards. N v N ~ ~ ~
professional
ethical
standards
8 Negative Negative leaders encourage corruption, especially those who are v N
leader roles not punished, influence other people to commit such crime.
9 Over-close Over-close relationships among contracting parties effectively N N
relationships facilitate illegal trade, thereby contributing to the occurrence of
among corruption.
contracting
parties
10 Great project A highly complex public construction project is more vulnerable N
complexity to corruption due to information asymmetry brought about by

the involvement of numerous practitioners.

Note: I = Bowen et al. (2012); II = Sohail and Cavill (2008); III = Tanzi (1998); IV = Neelankavil (2002); V = Ling and Tran (2012); VI = Liu et al. (2004); VII = Moodley
et al. (2008); VIII = Zarkada-Fraser and Skitmore (2000); IX = Bologna and Del Nord (2000); X = Zarkada-Fraser (2000); XI = Sha (2004); XII = Perng and Chang (2004);
XIII = Tabish and Jha (2011a)
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2.4.3 Impacts of Corruption in Construction

With regard to the impacts of corruption, previous studies focused on three
areas, namely, the corruption risks in construction projects (micro), the
expansion strategies of global companies in the international construction

market (moderate), and social and economic impacts (macro).

Corruption is an extremely significant risk that greatly impacts core
management tasks in construction projects, particularly in developing countries
lacking mature legislative and administrative system (Ofori 2000; Choudhry
and Igbal 2013; Fernandez-Dengo et al. 2013; Deng et al. 2013). Wang et al.
(1999; 2000) 1identified corruption as a major risk in managing
build-operate-transfer (BOT) projects and found that bribing governmental
officials i1s a major corruption risk in Chinese BOT projects. Numerous
researchers stated that public-private partnership projects in China and Turkey
also face a high risk in corruption prevention (Xu et al. 2010; Chan et al. 2011;
Ke et al. 2011; Gurgun and Touran 2013). Meduri and Annamalai (2013) added
that corruption risks can lead to an increase in project costs and a waste of

public funds in India because of extra bribe expenditure.
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Corruption can also affect global companies™ expansion strategies in the
international construction market (Barco 1994; Crosthwaite 1998; Gunhan and
Arditi 2005; Ling and Hoang 2010; Tang et al. 2012). Crosthwaite (1998)
stated that, despite the great construction demand and enormous latent profits in
some developing countries, the level of corruption in a country may be a key
consideration for global companies to decide whether to enter the market in the
country. Gunhan and Arditi (2005) and Tang et al. (2012) also stated that
corruption combined with political and physical factors is critical for an
overseas company to successfully enter the Chinese construction market.
However, Barco (1994) pointed out that bribery is commonly used as a strategy
by global companies to gain competitive advantages in winning overseas

construction contracts.

Corruption can hinder the social and economic development of human societies
worldwide (Snaith and Khan 2008). Empirical studies have revealed that
corruption causes economic problems and worsens current fiscal crises in some
European countries. For instance, Jiménez (2009) noted that corruption in the
construction industry gave rise to the speculative bubble in Spain. Romero et al.
(2012) stated that corruption has resulted in many unsuccessful urban
expansion cases in Spain. Skorupka (2008) and Badun (2011) reported that the

slow development of infrastructure in Poland and Croatia is attributable to
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corrupt practices. Developing countries in Asia and Africa face more severe
situations. For instance, many global contractors abandoned water and
irrigation projects in Nigeria (Sonuga et al. 2002) and road projects in
Afghanistan (Unruh and Shalaby 2012) because of serious corruption in these

two countries.

2.4.4 Prevailing Anti-Corruption Strategies in

Construction

Anti-corruption strategies in construction have been receiving considerable
research attention. Compared with English corruption studies, more Chinese

corruption studies seem to focus on anti-corruption strategies.

Leadership is a significant anti-corruption strategy (He 2004; Tabish and Jha
2012). Leaders can facilitate fair performance, develop values of integrity for
long-term success, and implement such values through appropriate actions and
behaviors (Tabish and Jha 2012). An eligible leader always communicates
values of integrity to the rest of the organization and creates conditions that
motivate people to behave in an upright manner (Wang and Ni 2004; Xia and
Zhang 2005; Tan et al. 2011). Therefore, first-rate leaders must be selected to

prevent corruption effectively (He 2004; Zhou and Liu 2004). Hu and Guo
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(2001) also stated that the role of leaders needs to be emphasized in the fight

against corruption.

Many researchers have argued that rules and regulations are critical to
corruption prevention (Lv and Liu 1999; He 2004; Tabish and Jha 2012),
particularly in developing countries that are undergoing economic transition
(Ofori 2000; Videos 2002; Goldie-Scot 2008). Rules and regulations can be
used not only in identifying corrupt practices, but also in determining the scale
of punishment for verified corrupt practices (Stapenhurst and Langseth 1997;
Li and Li 2004; Schwartz 2004). Rules and regulations that address corruption
issues generally contain all or some of the following elements: an
anti-corruption law, a national anti-corruption program, a ministerial
commission, a specialized unit or agency dedicated to corruption reform (e.g., a
ministerial commission and an agency), an implementation action plan, and a
monitoring mechanism (Deng and Tian 2002; Tisné and Smilov 2004; Nan and
Meng 2008). Nonetheless, Xiang (1989) and Ge (1994) reported that rules and

regulations would be useless if they are not rigorously executed.

Transparency mechanism is a key strategy for preventing corruption in
construction projects (Hu and Guo 2001; Deng et al. 2003; He 2004; Li and Li

2004). Sohail and Cavill (2008) observed that transparency mechanisms can
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provide the public with access to information on construction projects to ensure
that project performance can be monitored and decision makers can be held
accountable for their decisions. Kenny (2012) further indicated that regular
exposure to contract and implementation details is a common method for
improving project transparency. Goldie-Scot (2008) noted that some
developing countries such as Tanzania, Zambia, the Philippines, and Vietnam
have already made considerable efforts in introducing transparency initiatives

to prevent corruption in construction projects.

A proper incentive system for industry practitioners is considered effective in
preventing corruption (An et al. 1999; Zhang and Shen 1999; Hu and Guo 2001;
Zhou 2004; Zhou and Liu 2004; Wu et al. 2008). However, Zhou and Liu
(2004) argued that high wages could only help restrain corruption if the
potential corruptor is risk averse. If a potential corruptor is risk loving, high
wages cannot restrain the occurrence of corruption. Long and Tian (2008)
concluded that high wages could not help fight corruption in developing

countries that are undergoing economic transitions.

Establishing an ethical code is another important proactive strategy that is
commonly used to prevent corrupt practices (Xiang 1989; Ge 1994; Fan et al.

2001; Hu and Guo 2001; Xia and Zhang 2005). For instance, a National Code
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of Practice for the Construction Industry has been encouraged in Australia to
discipline all industry professionals (Hartley 2009). Sohail and Cavill (2008)
noted that ethical training programs can help prevent corruption and that
developing an ethical code for a particular stakeholder may be useful because
the universal industry ethical code cannot include exhaustive guidelines for all
situations that different stakeholders face in their work. Goldie-Scot (2008)
added that ethical behavior should be rewarded to create a positive industrial

atmosphere.

Imposing sanctions can also help fight corruption effectively (Tabish and Jha
2012). Sanctions on corruption in the construction industry are usually divided
into three categories, namely, administrative, economic, and penal sanctions.
The effectiveness of sanctions in preventing corruption has been supported by
many studies, which have all stated that harsh punishments could discourage
industry practitioners from engaging in corrupt practices (An et al. 1999; Zhang
and Shen 1999; Hu and Guo 2001; Wang and Ni 2004; Wu et al. 2008; Xie and

Kang 2010; 2011).

Several international organizations and industry associations have made
substantial efforts to promote the mixed use of two or two above of the

preceding strategies for preventing corruption in the construction industry. For
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instance, Transparency International issued a special report on corruption in
construction in 2005 and consequently developed Project Anti-Corruption
System in 2007 to assist various stakeholders to prevent corruption (Krishnan
2009). Similarly, the International Federation of Consulting Engineers
developed some corruption prevention information systems for its members,
such as the Business Integrity Management System and the Government
Procurement Integrity Management System (Boyd and Padilla 2009). The
Global Infrastructure Anti-Corruption Center (GIACC) established the GIACC
Resource Centre and provided industry professionals the free access to advice
and tools on corruption identification and prevention (Stansbury 2009b). The
American Society of Civil Engineers has established a Committee of Global
Principles for Professional Conduct and an Engineers Charter in the
organization, which has developed related policies, such as Statement 510
Combating Corruption, and reviewed anti-corruption issues in annual meetings
(Crist Jr 2009). In the United Kingdom, the Anti-Corruption Forum that
involves the Institution of Civil Engineers, the Chartered Institute of Building,
the Royal Institution of Chartered Surveyors, and the Association of Consulting
Engineers and other local institutions, has been held annually since 2003 and
many useful guidelines have been provided on corruption prevention in the

construction industry (Goldie-Scot 2008; Stansbury 2009a).
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Table 2.2 shows the ten prevailing anti-corruption strategies that were collected

from current literature. Although the current corruption research has already

identified various

anti-corruption strategies,

they seldom evaluate the

effectiveness of these strategies. Therefore, this study aims to continue to

bridge the knowledge gap by evaluating the effectiveness of anti-corruption

strategies in the Chinese public construction sector.

Table 2.2 Anti-corruption strategies gathered from the literature

No. Anti-corruption

strategy

Definition

Sources

1 Positive leadership

2 A completed legal

framework

3 Sound institutional

systems

Leadership with integrity helps
prevent corruption in
organizations.

A thorough legal framework can
provide remarkable support in

fighting corruption.

Sound institutional systems can
eliminate the leaks that can be
exploited by corrupt

practitioners.

Hu and Guo (2001); He (2004);
Zhou and Liu (2004); Tan et al.
(2011); Tabish and Jha (2012)
Xiang (1989); Ge (1994); Lv
and Liu (1999);Hu and Guo
(2001); He (2004); Li and Li
(2004); Zhang (2005a); Long
and Tian (2008); Wu and Yao
(2008); Tabish and Jha (2012)
Ge (1994); Hu and Guo (2001);
Deng and Tian (2002); He
(2004); Li and Li (2004); Wang
and Ni (2004); Xia and Zhang
(2005); Nan and Meng (2008);

Wu and Yao (2008)
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No. Anti-corruption Definition Sources
strategy
4 Rigorous execution  The rigorous execution of laws, ~ Lv and Liu (1999); Nan and

of laws, rules, and

systems

5 Transparency

6 Raising wage level

7 Education and
training

8 Administrative
sanctions

rules, and systems impedes the
incidence of corruption.
Information on the projects
should be publicized to ensure

wider public supervision.

Increasing the wage level of
industrial practitioners may

reduce corruption.

Providing education and training
for industrial practitioners can
increase their morality levels,
thereby restraining the incidence
of corruption in public
construction projects.
Administrative sanctions on
corrupt practices, such as

degradation of certificates and

Meng (2008)

Mo et al. (1998); Hu and Guo
(2001); Deng et al. (2003); He
(2004); Li and Li (2004); Zhang
(2005a); Goldie-Scot (2008);
Sohail and Cavill (2008); Wu
and Yao (2008); Kenny (2012)
An et al. (1999); Lv and Liu
(1999); Zhang and Shen (1999);
Hu and Guo (2001); Zhou
(2004); Zhou and Liu (2004);
Long and Tian (2008); Wu et al.
(2008)

Xiang (1989); Ge (1994); Lv
and Liu (1999); Hu and Guo
(2001); Li and Li (2004); Wang
and Ni (2004); Zhou (2004);
Xia and Zhang (2005); Zhang
(2005a)

An et al. (1999); Zhou and Liu
(2004); Wang and Ni (2004);

Wu et al. (2008); Xie and Kang
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No.

Anti-corruption

strategy

Definition

Sources

9

10

Economic sanctions

Penal sanctions

banning entities from bidding
for new projects, can help curtail
corruption.

Economic sanctions, such as
fines can prevent corruption in

public construction projects.

Penal sanctions inflict great fear
to corrupt practitioners,
deterring them from further

committing such crime.

(2011); Tabish and Jha (2012);

Wu et al. (2013)

An et al. (1999); Zhang and
Shen (1999); Hu and Guo
(2001); Wang and Ni (2004);
Zhou and Liu (2004); Wu et al.
(2008); Tabish and Jha (2012);
Wu et al. (2013)

An et al. (1999); Zhang and
Shen (1999); Hu and Guo
(2001); Wang and Ni (2004);
Zhou and Liu (2004); Wu et al.
(2008); Xie and Kang (2010;
2011); Tabish and Jha (2012);

Wu et al. (2013)

2.5 CHAPTER SUMMARY

This chapter conducted a systematic literature review on corruption studies that

have been published in the past two decades. The literature search scope

contains not only the top English construction engineering and management

journals, but also the Chinese top management journals which have good

reputations in Chinese academia. The definition of, forms of, causes of, and
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impacts of corruption as well as the prevailing anti-corruption strategies were
sequentially scrutinized. This chapter also identified three knowledge gaps,
namely, identifying corruption indicators in the Chinese public construction
sector, examining the causal relationships between causes of corruption and the
corruption indicators, and evaluating the effectiveness of wvarious
anti-corruption strategies in the Chinese public construction sector. The

identified knowledge gaps exactly echoes the research objectives of this study.
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CHAPTER 3RESEARCH
METHODOLOGY?

3.1 INTRODUCTION

This chapter introduces the research methodologies adopted in this study.
Qualitative and quantitative data collection methods, namely, structured
interviews and a questionnaire survey are introduced respectively. Diverse
quantitative methods adopted for data analysis, such as factor analysis, partial
least squares structural equation modeling, and fuzzy set theory, are also fully

discussed in this chapter.
3.2 RESEARCH DESIGN

To operationalize the research framework of the study, a rigorous research
design must be established as a guide for the entire research process and to
ensure the achievement of the research objectives. According to Creswell
(2003), research design refers to logically linked plans and procedures that
address the topic under investigation. Research design specifically addresses
four aspects: the questions to study, the relevant data, the data collection
methods, and the analysis of the gathered data. A proper research design is

dependent on the issue that is being addressed, the personal experiences of the

? parts of this chapter has been published in the following paper:

Le, Y., Shan, M.*, Chan, A.P.C., & Hu, Y. (2014). Investigating the causal relationships
between causes of and vulnerabilities to corruption in the Chinese public construction
sector. ASCE Journal of Construction Engineering and Management, 140(9), 05014007.
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researcher, and the target audience of the study. The formulation of a research
design involves integrating decisions on the aforementioned issues (Creswell

2003).

Research methods are proposed to carry out the various procedures included in
a research design. Research methods can be qualitative, quantitative, or mixed.
Qualitative methods ask open-ended questions and use interview, observation,
and document data that involve text and image analysis (Shank 2002; Patton
2005; Grbich 2012). Quantitative methods ask instrument-based questions, use
performance and attitude data, and conduct statistical analysis and
interpretation (Creswell 2003; Neuman 2005). The mixed method combines the
qualitative and quantitative methods, and allows triangulation of data sources to
determine the convergence of the employed qualitative and quantitative
methods (Cavana et al. 2001; Creswell 2003). The quantitative and qualitative

results can be used side by side to complement each other.

To provide a clear and systematic picture of corruption issues in the Chinese
public construction sector, a mixed method approach combining both
qualitative and quantitative methods was adopted in this study. The following
steps were performed: Step 1, from a comprehensive literature review and a
series of face-to-face structured interviews, this study identified corruption
indicators, causes of corruption, and prevailing anti-corruption strategies in the

Chinese public construction sector. Step 2, a questionnaire survey was
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administered to solicit target respondents® assessment of corruption indicators,
causes of corruption, prevailing anti-corruption strategies, and the perceived
level of corruption in the Chinese public construction sector. Step 3, by using
factor analysis and partial least squares structural equation modeling on the
data collected from the questionnaire survey, this study explores the underlying
corruption indicators, the principal causes of corruption, and the effectiveness
of prevailing anti-corruption strategies in the Chinese public construction sector.
In addition, the study develops an evaluation model to measure the risk of
corruption in Chinese public construction projects. Lastly, Step 4, a series of
interviews was conducted to validate the entire study. The research design of

the study is shown in Figure 3.1.

Corruption Causes of Prevailing anti-corruption
indicators corruption strategies Step 1
Literature review & Structured interviews
Corruption Causes of Prevailing anti-corruption | Perceived level of
indicators corruption strategies corruption Step 2
Questionnaire survey
. o Effecti f A 1
Underlying Principal causes of ect.l\{eness N fuzzy modg o
Lo . prevailing anti- measure the risk of
corruption indicators corruption . . . Step 3
corruption strategies corruption ep
Factor analysis & Partial least squares structural equation modeling Fuzzy set theory
Validation of the stud
Y Step 4

Content, construct, internal, external, face validity

Figure 3.1 Research design of this study
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3.3 RESEARCH STRATEGIES FOR OBJECTIVES 1 TO 3:

STRUCTURED INTERVIEW

An interview is a qualitative method that aims to define the central themes of
the real world of the subjects by recording and analyzing the underlying
meanings in the statements of the interviewees (Kvale and Brinkmann 2009).
The interview has been widely used in construction engineering and
management studies (Fellows and Liu 2009), and can come in the form of
structured (Chan et al. 2004; Lam et al. 2007), semi-structured (Xia and Chan
2010; Hon et al. 2010), and unstructured interviews (Rooke et al. 2004; Luu et
al. 2008). Structured interviews are particularly ideal for studies that are backed
by a highly developed body of research (Cohen and Crabtree 2000).
Considering the extensive corruption research on construction as mentioned in

Section 2.4, a structured interview approach was adopted in this study.

To identify corruption indicators, causes of corruption, and the prevailing
anti-corruption strategies in the Chinese public construction sector, a series of
face-to-face structured interviews was conducted between July and August
2013. Each interview contains four parts. In Part A, the personal information of
each interviewee was collected. In Parts B, C, and D, each interviewee was
asked to provide his/her assessment of a set of initial corruption indicators, a set
of causes of corruption gathered in Section 2.4.2, and a set of anti-corruption

strategies gathered in Section 2.4.4 according to a five-point Likert scale. A
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threshold of 2.5 points was employed to refine the interview results, as
recommended by Hsueh et al. (2009). The interviewee panel was encouraged to
supplement the items that were not recorded in the interview. Appendix D
shows a sample of the interview document developed for this study. To
facilitate the interviews in the Chinese context, the interview document was
translated into Chinese, which is the official language of the interviewees

(Appendix E).

The initial corruption indicators used in the structured interviews were based on
the questionnaire of Tabish and Jha (2011a), which investigated vulnerabilities
to corruption in Indian public project procurement. Their framework was
adopted for the following reasons: First, few researchers, apart from Tabish and
Jha (2011a), have examined specific corruption indicators in the public
construction sectors of developing countries. Second, China and India have
several similar aspects, such as locations, economy, population, and industrial
structures (Cheng et al. 2007). Most importantly, both China and India have a
booming public construction sector and are faced with the challenge of

preventing corruption in the sector (Le et al. 2014b).

A total of 14 experienced industrial and academic experts were invited to attend
the interviews. A purposive interviewee selection approach was adopted to
ensure the reliability and quality of interviews. All the interviewees were

expected to have at least ten years of experience in the Chinese public
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construction sector and to hold senior positions within their organizations. The

selection of interviewees considered the diversity of the professional expertise

of the experts. The selected interviewees were from government departments,

clients, contractors, consultants, and academics. In addition, the selected

interviewees were from different geographic areas of China. This approach

helps to increase the heterogeneity of the interview panel and thus improve the

validity of the interviews. Table 3.1 shows the backgrounds of the interviewees.

Table 3.1 Backgrounds of interviewees

No. Employer Position Years of Largest project ever Working
experience managed/consulted place*
A Government Director 20 USD 363 million Eastern China
B Government Deputy 16 USD 308 million Central China
Director
C Client Project 19 USD 363 million Western
Manager China
D Client Project 17 USD 308 million Eastern China
Manager
E Client Director 13 USD 167 million Northeastern
China
F Contractor General 25 USD 363 million Eastern China
Manager
G Contractor Project 20 USD 122 million Western
Manager China
H Contractor Director 15 USD 85 million Central China
I Consultant General 20 USD 363 million Eastern China
Manager
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No. Employer Position Years of Largest project ever Working

experience managed/consulted place*
J Consultant ~ Project 16 USD 122 million Western
Manager China
K Consultant ~ Project 15 USD 85 million Northeastern
Manager China
L Academic Professor 22 USD 197 million Central China
M Academic Professor 17 USD 73 million Western
China
N Academic Associate 13 USD 363 million Northeastern
Professor China

Note: *Working places are divided into eastern China with GDP per capita about USD 8,600,
central China with GDP per capita about USD 4,700, western China with GDP per capita about
USD 4,400, and northeastern China with GDP per capita about USD 6,600, according to the
National Bureau of Statistics of China (2012).

3.4 RESEARCH STRATEGIES FOR OBJECTIVES4TO 7:

QUESTIONNAIRE SURVEY

3.4.1 Questionnaire Development

A questionnaire survey was used in this study to solicit target respondents™
perceptions on corruption indicators, causes of corruption, and the prevailing
anti-corruption strategies in the Chinese public construction sector, because this
instrument is particularly effective in large sample sizes for quantitative data

analysis, and its results are likely to be generalizable (Oppenheim 2000).

The adopted questionnaire is structured in six parts. Part A is a self-explanatory

letter that introduces the survey. Part B asks for the personal particulars of the
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respondent. Part C comprises 24 questions that measure the probability and
severity of corruption indicators that have been verified by the structured
interviews. Part D comprises 10 questions that measure the causes of corruption.
Part E comprises 17 questions that measure the effectiveness of the prevailing
anti-corruption strategies. Part F comprises one question that measures the
perceived level of corruption in the Chinese public construction sector.
Appendix F shows the sample questionnaire developed for this study. To
facilitate the questionnaire survey in the Chinese context, the questionnaire was
translated into Chinese, which is the official language of the target respondents

(Appendix G).

3.4.1.1 Personal Particulars

Part B of the questionnaire comprises five questions about the personal
particulars of the respondents. The questions pertain to the following: (1)
current professional affiliation, (2) previous professional affiliation (if any), (3)
current position in the organization, (4) years of working experience, and (5)

working place(s) in the past three years.

3.4.1.2 Measurement of Corruption Indicators

As mentioned previously, the corruption indicators involved in the
questionnaire were sequentially derived from the findings of Tabish and Jha

(2011a) and structured interviews. Compared with the measurement in Tabish
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and Jha (2011a), which merely focused on each indicator's probability, this
study measures each indicator in both probability and severity using a
five-point rating scale (i.e., 1 = very low, 2 = low, 3 = neutral, 4 = high, and 5 =
very high). This measuring approach can be expected to provide a good
understanding of corruption indicators in the Chinese public construction sector.
Additionally, this measuring approach has been widely adopted in risk
management studies in the construction engineering and management field
(Shen et al. 2001; Molenaar 2005; Sun et al. 2008; Zou and Zhang 2009; Xu et
al. 2010; Ke et al. 2011), which is similar to the corruption research of this

study to a certain extent.

3.4.1.3 Measurement of Causes of Corruption

Although the causes of corruption in the construction sector have been
investigated in previous studies (Tanzi 1998; Zarkada-Fraser 2000;
Zarkada-Fraser and Skitmore 2000; Bologna and Del Nord 2000; Liu et al.
2004; Sha 2004; Sohail and Cavill 2008; Bowen et al. 2012), few have
measured the effect of such causes on the vulnerabilities to corruption.
Therefore, given their huge potential significance in corruption prevention in
construction, the cause-and-effect between causes of and vulnerabilities to
corruption was examined in this study. Based on the interview results, a set of
diverse causes of corruption was consolidated to form the questionnaire. The

respondents are required to provide their endorsements on each corruption

55



cause‘s effect on the corruption vulnerabilities in terms of a five-point rating
scale (i.e., 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 =

strongly agree).

3.4.1.4 Measurement of the Prevailing Anti-Corruption

Strategies

The framework that measures the prevailing anti-corruption strategies in the
Chinese public construction sector follows Tabish and Jha (2012), which
investigated the anti-corruption strategies in Indian public project procurement.
The major reasons for using their framework are similar to those that had
justified the usage of Tabish and Jha“s (2011a) earlier framework to measure
corruption indicators in the Chinese public construction sector (see Section 3.3
of this study). Additionally, based on interview feedback, the prevailing
anti-corruption strategies in the Chinese public construction sector were found
to be exactly the same as those in Tabish and Jha (2012). Given this finding,
the framework of Tabish and Jha (2012) was adopted in this study and expected
to be appropriate to measure the anti-corruption strategies in the Chinese
context. The respondents were asked in the questionnaire to provide their
perceptions based on a five-point rating scale (i.e., 1 = strongly disagree, 2 =

disagree, 3 = neutral, 4 = agree, and 5 = strongly agree).
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3.4.1.5 Measurement of Perceived Level of Corruption

One question was developed to assess the perceived level of corruption in the
Chinese public construction sector. This question asked the respondent to
indicate their perception using a five-point rating scale (i.e., 1 = not serious at

all, 2 = not serious, 3 = neutral, 4 = serious, and 5 = very serious).
3.4.2 Questionnaire Survey

The pilot questionnaire was reviewed by 12 advisers prior to the survey.
Stakeholders of public construction projects, including government officials,
clients, contractors, consultants, designers, suppliers, and academics, were
chosen as the target respondents of the pilot survey. Considering that no major
negative feedback was received from the advisers, the pilot questionnaire was

slightly modified and used as the final empirical questionnaire.

Survey sampling affects the generalizability of research findings. Sampling
error can be controlled by setting a sufficient sample size (de Leeuw et al.
2008). According to Kline (2014), factor analysis can only be applied for
surveys with a minimum sample size of 100 and a minimum subject-to-variable
ratio of 2. Among all the items of the questionnaire, 24 items measured
corruption indicators, 10 items measured causes of corruption, and 17 items
measured prevailing anti-corruption strategies. Therefore, a minimum sample

size of 104 was targeted.
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To maximize the number of target respondents, a number of government
agencies, research institutions, and companies within the public construction
sector were contacted. In the end, eight institutions, namely, (1) Research
Institute of Complex Engineering & Management, Tongji University, (2)
Shanghai Construction Consultants Association, (3) Shanghai Xian Dai
Architectural Design (Group) Co., Ltd., (4) School of Civil Engineering and
Transportation, South China University of Technology, (5) College of Civil
Engineering, Shenzhen University, (6) Construction Commission of Zhengzhou
Municipality, (7) Zhengzhou Metro Group Co., Ltd., and (8) China
Construction Eighth Engineering Division, agreed to facilitate the survey. They
are all active players in the Chinese public construction sector. Each of them
represents a huge number of governmental officials or industry professionals or

researchers from a broad range of the entire sector.

The questionnaire was distributed between September and October 2013 via
three channels. First, an online version of the questionnaire was prepared and
disseminated to the staff of the aforementioned supporting institutions. Second,
hard copies of the questionnaire were distributed in an industry forum held in
Shanghai in September, 2013. Some qualified attendants of this forum were
invited to attend this survey. Third, field surveys were conducted on sites in
Shanghai (in the eastern China), Jinan City (in the eastern China), and
Zhengzhou City (in the central China), respectively. These three survey

channels enhanced the number of valid returns.
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3.5 DATAANALYSIS
3.5.1 Factor Analysis

Factor analysis was adopted in this study to create a clearer picture of
corruption indicators, causes of corruption, and the prevailing anti-corruption
strategies. Factor analysis is a multivariate statistical technique that is used to
reduce a number of variables into underlying factors (Kim and Mueller 1978;
Gorsuch 1997; Chan et al. 2010). This technique can also be used to identify
the latent structure of variables, to identify the variables that are to be subjected
to further multivariate statistical analysis, and to create new sets of variables

based on factor scores for subsequent statistical analysis (Hair et al. 2010).

The data matrix must have sufficient correlations to justify the application of
factor analysis (Dziuban and Shirkey 1974). Factor analysis cannot be applied
if the correlations in the matrix are less than 0.3 (Ngai and Cheng 1997).
Furthermore, both Kaiser-Meyer-Olkin (KMO) and Bartlett™s Test of
Sphericity should be examined to check the appropriateness of employing
factor analysis before it is conducted. According to Norusis (2008) and Hair et
al. (2010), KMO value should be higher than the 0.5 threshold; meanwhile the
significance level of Bartlett™s Test for Sphericity should also be small (e.g.,

p-value = 0.000).
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An important decision is the number of factors to retain. Various options
include eigenvalues (i.e., greater than one), scree test, parallel analysis, priori
theory, and retaining the number of factors that gives a high proportion of
variance accounted for or that gives the most interpretable solution (O Connor
2000; Conway and Huffcutt 2003; Pallant 2010; Hon et al. 2013). Different
techniques often lead to different numbers of factors being retained (Zwick and
Velicer 1986; Fabrigar et al. 1999). According to Ford et al. (1986) and
Fabrigar et al. (1999), the best practice is to use a combination of these
techniques because no single technique has been shown to be highly accurate in
pinpointing the number of factors over a wide range of conditions. Thus this
study used a combination of the eigenvalues-greater-than-one rule, scree test,

and Horn's parallel analysis to determine the number of factors.

When more than one factor is retained, these factors are usually rotated to
identify a more interpretable solution. Researchers may adopt orthogonal
rotations that prohibit correlation among the factors or oblique rotations that
allow correlation among the factors, when attempting to identify an
interpretable solution (Conway and Huffcutt 2003). The most popular
orthogonal rotation is varimax, whereas the most popular oblique rotations are
direct oblimin and promax (Kim and Mueller 1978). Although an orthogonal
rotation may seem conceptually simple because of the lack of factor
correlations, an oblique rotation is in fact the most likely to give a

straightforward, interpretable solution (Conway and Huffcutt 2003). This
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conclusion has been obtained by various researchers (Gorsuch 1970; Ford et al.
1986; Gorsuch 1997; Fabrigar et al. 1999; Conway and Huffcutt 2003; Gorsuch

2013).

Factor loading indicates the correlation of the variables to the underlying factor
(Kim and Mueller 1978; Comrey and Lee 1992; Conway and Huffcutt 2003;
Kline 2014). According to Hair et al. (2010), a threshold of 0.5 is established to

determine if a variable is capable of formulating the corresponding factor.

3.5.2 Partial Least Squares Structural Equation

Modeling

3.5.2.1 Purpose of Using PLS-SEM

Partial least squares structural equation modeling (PLS-SEM) is a structural
path estimation approach that is becoming a popular tool in social sciences as a
multivariate technique for non-experimental and experimental data (Hulland
1999; Wetzels et al. 2009; Aibinu and Al-Lawati 2010; Hair et al. 2011).
PLS-SEM was adopted in this study to investigate underlying corruption
indicators, principal causes of corruption, and the effectiveness of the
prevailing anti-corruption strategies in the Chinese public construction sector.
PLS-SEM comprises a set of measurement models and a structural model. The

measurement models pertain to the relations between measurement items and
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the corresponding latent variable. The structural model refers to relations

among latent variables (Ning and Ling 2013).

Preference for PLS-SEM could be attributed to its many advantages. These
include its effectiveness in exploring key driving constructs, theory testing, and
theory development (Aibinu and Al-Lawati 2010; Hair et al. 2011; 2012), its
capability of dealing with non-normality data sets (Hair et al. 2011; 2012; Ning
and Ling 2013), its applicability in formative mode (Hair et al. 2011; 2012),
and its minimum requirements for sample size (Reinartz et al. 2009; Zhao et al.

2013a; Le et al. 2014Db).

3.5.2.2 Application Procedures

PLS-SEM is mainly conducted by (1) examining data characteristics, (2) model
specification, (3) model estimation, (4) model interpretation, and (5) model

validation.

Step 1: Data characteristics

Sample size and data distribution are examined at this stage. No distributional
requirements are needed for PLS-SEM because it can handle highly skewed
data distributions (Fornell and Bookstein 1982; Hair et al. 2011; 2012).
PLS-SEM is also capable of achieving robust results even with a small sample
size, even as low as 20, as indicated by the Monte Carlo simulation result by

Chin and Newsted (1999).
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Step 2: Model specification

Model specification refers to the process of building the measurement models
and accordingly a structural model. This stage may be achieved based on
experience in the particular field, review of the theory, and literature (Aibinu

and Al-Lawati 2010).

Step 3: Model estimation

This step involves estimating the parameters of the theoretical model.
Structural equation modeling analysis estimates the parameters for the links
between the measurement items and their respective latent variables (i.e.,
loadings) and the links between the different latent variables (i.e., path
coefficients) (Kline 2010). PLS-SEM uses a combination of principal
component analysis, path analysis, and regression to simultaneously evaluate
theory and data (Pedhazur 1997; Aibinu and Al-Lawati 2010). PLS-SEM takes
each latent variable as an approximation of its respective block of measurement
items. Hence, in the first stage of PLS-SEM estimation, an iterative scheme of
simple and or multiple regressions that are contingent on the particular model is
performed until a solution converges on a set of weights used for estimating the
latent variable scores. Once scores for all the latent variables are obtained, the
second and third stages are simple non-iterative applications of ordinary least

square regression for obtaining loadings, path coefficients, and mean scores and
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location parameters for the latent variables and measurement items (Chin

1998a).

Step 4: Model evaluation

The PLS-SEM model evaluation may be described as a two-step approach.
First, four types of validity of the measurement models (internal consistency
reliability, indicator reliability, convergent validity, and discriminating validity),
are assessed by three indicators (composite reliability, loadings of observed
variables on the corresponding latent variables, and average variance extracted
(AVE)) (Wetzels et al. 2009; Hair et al. 2011; Ning and Ling 2013; Zhao et al.
2013a). Second, after adjustment of items and acceptance of the measurement
model, the structural model is evaluated to assess the relationships between the

various latent variables (Aibinu and Al-Lawati 2010).

The composite reliability is adopted to assess internal consistency reliability.
Instead of assuming that all measurements are equally reliable, composite
reliability prioritizes the measurements based on their reliability during the
estimation of the model and is thus suitable for PLS-SEM (Hair et al. 2011). A

threshold of 0.7 was established (Bagozzi and Yi 1988; Hair et al. 2011).

The factor loading of each observed variable on their respective latent variable
was used to evaluate indicator reliability. Churchill Jr (1979) suggested that

measurement with loadings less than 0.4 should be eliminated. Measurements
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with loadings between 0.40 and 0.70 can also be eliminated if such removal can
increase the composite reliability above the threshold value (Hair et al. 2011).
Weak measurements with loadings less than 0.7 may be retained if they

significantly contribute to content validity (Hair et al. 2011).

The convergent validity of each latent variable is confirmed if the AVE value

of a particular construct is greater than 0.5 (Bagozzi and Yi 1988; Hair et al.

2011).

The discriminating validity of each latent variable can be confirmed by either
of two methods. First, if the AVE of a particular latent variable is greater than
this latent variable®s highest squared correlation with any other latent variable
(Fornell-Larcker criterion), or second, if the loading of the observed variable is
higher than all of its cross loadings (Cenfetelli and Bassellier 2009; Hair et al.

2011).

The results of the structural model can be evaluated by using the coefficient of
determination (R2) (Chin 1998b; Hair et al. 2011; Ning and Ling 2013) and the

path coefficients (Chin 1998b; Henseler et al. 2009; Ning and Ling 2013).

According to Hair et al. (2011), the appropriate level of R2 may vary
depending on the research discipline. For instance, R? results of 0.20 are
considered high in disciplines such as consumer behavior, whereas R* values of

0.75 would be perceived as high in success driver studies. In marketing
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research studies, R? values of 0.75, 0.50, or 0.25 for endogenous latent
variables in the structural model can, as a rule of thumb, be described as
substantial, moderate, or weak, respectively. Nonetheless, in construction
engineering and management research, many studies do not report the R2 value
if the structural equation modeling is mainly used to test the hypotheses instead
of making a prediction (Jin et al. 2007; Eriksson and Pesdmaa 2007; Wong et al.

2008; Doloi 2009; Maurer 2010; Ning and Ling 2013).

The individual path coefficients of the PLS-SEM model can be interpreted as
standardized beta coefficients of ordinary least squares regressions (Chin
1998b). Just as with the indicators™ weights and loadings, each path
coefficient™s significance can be assessed via a bootstrapping procedure (Hair
et al. 2011), as detailed below. Paths that are non-significant or show signs
contrary to the hypothesized direction do not support a prior hypothesis,
whereas significant paths showing the hypothesized direction empirically

support the proposed causal relationship (Hair et al. 2011).

Step 5: Model validation

In PLS-SEM, the estimated structural model of the interrelationships between
various latent variables is validated to ascertain whether the predicted values
from the model are likely to accurately predict the responses of future sample
(Fornell and Bookstein 1982; Hair et al. 2011). Model validation may be

achieved by resampling method to test the significance of the t-value of the
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path coefficients of the structural model using nonparametric tests of

significance known as bootstrapping (Chin 1998a; Hair et al. 2010).

Bootstrapping is an inferential statistical method for estimating sampling
distribution by drawing randomly with replacement from the original sample to
derive a robust estimate of confidence intervals of a population parameter
(Nevitt and Hancock 2001; Hair et al. 2011). The population parameter in this
study is the path coefficient for the estimated theoretical model. Bootstrapping
is useful for conducting hypothesis tests, and it is a robust alternative to
statistical inference based on parametric assumptions when those assumptions
are in doubt. Such cases include small samples and when traditional
distributional assumptions are violated, such as in data with non-normal
distribution (Mooney and Duval 1993). According to Kleijnen et al. (2001),
bootstrapping is a versatile tool that enables estimation of the distribution of

any statistic for any type of distribution.

Hair et al. (2011) and Aibinu and Al-Lawati (2010) stated that the higher the
path coefficient the stronger the effect of a predictor latent construct on the
dependent construct. The critical t-values for a two-tailed test are 1.65 (0.1
significance level), 1.96 (0.05 significance level), and 2.58 (0.01 significance

level) (Hair et al. 2011; Ning and Ling 2013).
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3.5.3 Fuzzy Set Theory

Fuzzy set theory was adopted in this study to facilitate developing an
evaluation model to measure potential corruption. Fuzzy set theory was first
introduced by Zadeh (1965) to address subjectivity and uncertainties. Based on
linguistic variables and membership functions with varying grades, fuzzy set
theory allows for the development of strong and significant instruments for the
measurement of ambiguities and provides the opportunity to represent
meaningfully ambiguous concepts expressed in natural language (Zimmermann
2001). This approach is appropriate to address complex problems due to the
imprecise, uncertain, or unreliable information that characterize real world
systems (Baloi and Price 2003; Chan et al. 2009; Xia et al. 2011; Zhao et al.

2013b).

A fuzzy set is a set whose elements have varying degrees of membership
(Zimmermann 2001). The degrees of membership of an element are expressed
by a membership function, which enables quantitative calculations in fuzzy
decision making (Xia et al. 2011). Baloi and Price (2003) viewed that
membership functions in fuzzy set theory play a similar role to that of
probability distribution functions in Probability Theory, that is, membership
functions are used to represent uncertainty. A membership function is a
function that maps a universal set of objects, X, into the unit interval [0, 1]. The

universal set of objects represents all the elements of the set and the interval
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corresponds to the set of grades. The grades of membership in fuzzy sets may
fall anywhere in the interval [0, 1], meaning that an element is not a member of
the set if the grade of membership falls on the degree of 0. Conversely, in term

of degree 1, it means that an element absolutely belongs to the set (Hadipriono

1988).

Unlike crisp sets that have only one membership function, fuzzy sets have a
large number of membership functions. Membership functions composed of
straight segments are very often adopted in practice for their simplicity. As
shown in Figure 3.2, the common forms of membership functions are triangular
asymmetrical/symmetrical membership functions, trapezoidal

asymmetrical/symmetrical membership functions, and rectangular membership
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Figure 3.2 Shapes of common membership functions
Source: Piegat (2001)
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The grades of membership in fuzzy sets are actually the values of the linguistic
variables (Zhao et al. 2013b). Baloi and Price (2003) stated that the concept of
linguistic variables lies at the core of fuzzy set theory because the basis of
fuzzy set theory is the manipulation of linguistic expressions rather than
numbers. The values assumed by linguistic variables are words. Considering
that words are generally less precise than numbers, the concept of linguistic
variables serves the purpose of providing a means of approximate
characterization of phenomena that are too complicated or too ill-defined to be
amendable to description in quantitative terms (Gottwald 1993). Linguistic
variables often assume different values, such as “very high”, ‘“high”,
“moderate”, “low”, and “very low”, which represent the perception of a

decision-maker or an assessor.

Each fuzzy set has to overlap its neighboring sets to some degree in its
membership functions. In most cases, there is an overlap averaging between 25
and 50% of the fuzzy set base between two neighboring fuzzy regions (Earl
1999). Driankov et al. (2010) also argued that the crossing point for two
overlapping membership functions should be 50% for control applications and
slightly lower for classifiers and others. Figure 3.3 shows triangular
membership functions that have 50% of overlap between two neighboring

fuzzy regions.
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Figure 3.3 Membership functions of varying linguistic values
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Defuzzification is the last step of fuzzy set theory which produces a crisp
number that adequately represents the fuzzy number (Zhao et al. 2013b).
Several defuzzification methods are used: the centroid method, center of sums
method, means of maximal method, alpha-cut method, and signed distance
method, and each has its strengths and weaknesses (Klir and Yuan 1995).
However, the centroid method is one of the most popular methods that have
been widely applied for its several desirable properties: (1) the defuzzified
values tend to move smoothly around the output fuzzy region, (2) it is relatively
easy to calculate, and (3) it can be applied to both fuzzy and singleton output

set geometries (Negnevitsky 2011).

3.6 CHAPTER SUMMARY

This chapter first introduced the research design of the study. Then two

different research strategies, namely, structured interview and questionnaire
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survey, which have been employed to address different research objectives, are
explained in details. Lastly, this chapter fully discussed the adopted data
analysis techniques, such as factor analysis, partial least squares structural

equation modeling, and fuzzy set theory.
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CHAPTER 4 INTERVIEWS &
QUESTIONNAIRE SURVEY RESULTS

4.1 INTRODUCTION

This chapter first presents the structured interview results, namely, the refined
frameworks of corruption indicators, causes of corruption, and prevailing
anti-corruption strategies. Then this chapter presents the data collected from the
questionnaire survey, as well as its statistical analysis results. Lastly, this
chapter presents the factor analysis results of the frameworks of corruption

indicators, causes of corruption, and the prevailing anti-corruption strategies.

4.2 RESULTS OF STRUCTURED INTERVIEWS

4.2.1 ldentification of Corruption Indicators

As indicated earlier in Section 3.3, the initial corruption indicators adopted in
this study were derived from the questionnaire by Tabish and Jha (2011a).
However, these indicators primarily refer to Indian public construction projects.
To identify the corruption indicators in the context of China, a set of structured
interviews with 14 experienced experts was conducted. These experts were
invited to evaluate the applicability of each initial indicator of Tabish and Jha
(2011a) in measuring the Chinese corruption vulnerability, through a five-point
rating scale (i.e., 1 = very inapplicable, 2 = in applicable, 3 = medium, 4 =

75



applicable, and 5 = very applicable). The interviewees were also encouraged to
supplement any corruption indicators that they had in mind but had not been

included in the list.

Table 4.1 and Table 4.2 show the assessment provided by the interviewees, as
well as the relevant statistical analysis results. The Cronbachs alpha coefficient
of the data collected from the interviews was 0.920, which indicates good
internal reliability among the interviewees (Santos 1999). The computed
chi-square value (x*) 533.559 is larger than the critical chi-square value 79.08,
suggesting that the assessments of interviewees are consistent (Hon et al. 2012).
In addition, the asymptotic significance value of each corruption indicator of
Kruskal-Wallis test is larger than 0.05, indicating no significant differences
among the evaluations of interviewees of different backgrounds (Hon et al.

2012).

Table 4.1 Interviewees™ evaluations of initial corruption indicators derived from
Tabish and Jha (2011a)

No. Initial corruption indicators derived from Tabish Evaluation Kruskal-Wallis

and Jha (2011a) Asymp. Sig.

I. Administrative approval and financial sanction not 2.79 0.245
taken to execute work

2. The provisions are not as per laid down yardstick 3.86 0.156

3. Work is not executed for the same purpose for which 2.93 0.138
the sanction was accorded

4. Realistic technically sound estimates are not prepared 243 0.750

5. Some components are repeated in more than one item 2.07 0.881
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No. Initial corruption indicators derived from Tabish Evaluation Kruskal-Wallis
and Jha (2011a) Asymp. Sig.

6. The consultant is not appointed after proper publicity 3.64 0.283
and open competition

7. The credentials of all consultants have not been verified 1.07 0.453

8. The criteria adopted in prequalification of consultant 343 0.341
are restrictive and benefit only few consultants

9. The offer of lowest consultant is ignored on flimsy 1.71 0.444
grounds

10. The selection of consultant not done by appropriate 3.57 0.345
authority

11.  The role of consultant is not clearly defined 2.36 0.788

12.  The provisions are not made for payment to consultant 2.14 0.196
for part performance or repetitive work

13.  The upper ceiling limit for payments to consultant is 2.36 0.842
not fixed

14.  The detailed project report is not prepared as per actual 1.21 0.741
site requirement

15. Consultant does not submit performance guarantee in 1.00 1.000
time

16. Performance guarantee submitted by consultant is not 1.07 0.453
renewed from time to time

17. The reimbursement of service tax, excise duty, etc. is 1.00 1.000
not done after obtaining the actual proof of depositing
the same

18.  The updated standard bidding document is not used for 2.21 0.314
tendering process

19. The tender documents are not approved by competent 1.64 0.566

authority
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No. Initial corruption indicators derived from Tabish Evaluation Kruskal-Wallis
and Jha (2011a) Asymp. Sig.

20. Stipulated conditions in the contract are not feasible to 1.07 0.453
be operated

21.  The performance guarantee clause is not stipulated 1.71 0.509

22. The condition regarding splitting of quantities, if 2.14 0.290
required, is not stipulated in the tender document

23. The nomenclature of the items, drawings and 1.93 0.453
specifications do not conform to each other

24.  Adequate & wide publicity is not given to tender 2.71 0.475

25.  Adequate time for submission of tender/offer not given 2.64 0.518

26. Complete address of place of tender submission not 1.00 1.000
notified

27. Documents for sale and opening of tender are not 1.93 0.577
properly maintained in transparent manner

28. Unduly restrictive criteria stipulated, creating entry 2.07 0.453
barrier for potential bidders

29. The objective evaluation criteria for contractor not 1.50 0.234
clearly notified in the tender document

30. Prequalification criteria for selection of contractor are 3.00 0.351
stringent

31. Prequalification criteria are not kept same during 1.79 0.158
evaluation of bidders as notified

32.  The evaluation criteria are not notified to the bidders 2.21 0.608

33. The prequalification is not carried out as per notified 243 0.426
criteria

34. The credentials of the bidders are not matched and 1.14 0.577
verified with the notified criteria

35.  The evaluation of tenders is not done exactly as per the 2.57 0.149
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No. Initial corruption indicators derived from Tabish Evaluation Kruskal-Wallis
and Jha (2011a) Asymp. Sig.
notified criteria

36. The bids/tenders are not opened in presence of bidders 1.07 0.453

37.  All corrections, omissions, insertions, overwriting are 1.71 0.228
not attested and accounted for

38. ,On the spot summary” is not prepared in tender 1.00 1.000
opening register and signed by the person present

39.  Decision on tender is not given by appropriate authority 1.93 0.743
within validity period

40. Some items are deleted after opening of tender 2.36 0.566

41. The negotiation on tender not done as per laid down 3.00 0.765
guidelines

42. The conditions/specifications are relaxed in favor of 3.50 0.138
contractor to whom the work is being awarded

43. The offer of lowest bidder is ignored on flimsy grounds 1.64 0.232

44. The work order/supply order is not placed within 2.71 0.145
justified rates

45.  Work is executed without the availability of funds for 3.93 0.187
the said purpose

46. The work is not executed as per original sanction 3.93 0.563
accorded

47.  The bank guarantees submitted by bidder not verified 1.29 0.420

48. Compliance with conditions regarding obtaining 3.71 0.622
licenses, insurance policies and deployment of
technical staff not being followed by contractor

49.  The compliance with agreement conditions not fulfilled 2.36 0.114

50.  All the mandatory tests not being carried out 2.43 0.340

51.  Proper record of hindrances is not being maintained 2.93 0.309
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No. Initial corruption indicators derived from Tabish Evaluation Kruskal-Wallis
and Jha (2011a) Asymp. Sig.
from the beginning

52. The technical staff as per tender stipulation is not 1.93 0.453
provided at site

53. Contractors are paid for that part of the work which 1.64 0.232
was not done by them

54. Contractors are not paid for that part of the work which 2.36 0.323
was done by them

55.  All the recoveries as per contract are not effected 2.14 0.252

56. The deviations, especially in abnormally high rated and 3.29 0.679
high value items are not properly monitored and
verified

57. Duplicate payment for the same activity under two 2.29 0.892
different items is released

58. Recoveries for the land rent or equipment given to 1.00 1.000
contractor not effected

59. Recoveries for statutory taxes/duties not made before 1.00 1.000
releasing payment

60. Escalation clause is not applied correctly for admissible 3.57 0.136
payment

61. The required guarantees for water tightness of roof/ 1.36 0.144
basements, etc. and termite proofing are not obtained

Table 4.2 Reliability and consistency checking

Statistical techniques Value

Cronbach's alpha coefficient (a) 0.920

Kendalls coefficient of concordance (W) 0.635

Actual calculated chi-square value (x%) 533.559
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Statistical techniques Value

Critical value of chi-square from table 79.08
Degree of freedom (df ) 60
Asymptotic level of significance 0.000

Based on the threshold of 2.5 points suggested by Hsueh et al. (2009), 19 out of
61 initial corruption indicators were finalized and considered applicable in
measuring corruption in the Chinese public construction sector. Such a sharp
trim rate, namely 68.9%, suggests an objective difference of corruption in the
construction sectors of the two countries. To compare the research results
obtained from the two countries, a simple comparison analysis was conducted.
However, the comparison was mainly conducted based on the top 15 corruption
indicators in Indian public construction sector because they are the only
corruption indicators Tabish and Jha (2011a) had provided the evaluation

results.

Comparison results (as shown in Table 4.3) indicate only four overlapped
corruption indicator between the top 15 corruption indicators in India and the
identified corruption indicators in the context of Chinese public construction
sector. Such a result also proves a significant difference of corruption issue in
the construction sectors of the two countries. What is noteworthy is that the
majority of the top 15 corruption indicators in India refer to the rude violation
of legal regulations in the public construction sector, indicating the extremely

severe corruption situation in the country. The detailed analysis of the
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corruption indicators in the Chinese public constructions sector would be

discussed in Chapter 5.

Table 4.3 Comparison of corruption indicators in India and China

Ranking in Corruption indicator Ranking in
India China
1 Realistic technically sound estimates are not prepared Trimmed
down
2 The consultant is not appointed after proper publicity and open 5
competition
3 The provisions are not made for payment to consultant for part Trimmed
performance or repetitive work down
4 Compliance with conditions regarding obtaining licences, 4
insurance policies and deployment of technical staff not being
followed by contractor
5 The upper ceiling for payments to consultant is not fixed Trimmed
down
6 The compliance with agreement conditions not fulfilled Trimmed
down
7 The role of consultant is not clearly defined Trimmed
down
8 All the mandatory tests not being carried out Trimmed
down
9 The proper record of hindrances is not being maintained from the 13
beginning
10 The detailed project report (DPR) is not prepared as per actual site  Trimmed
requirement down
11 The credentials of all consultants have not been verified Trimmed
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Ranking in Corruption indicator Ranking in

India China
down

12 ,On the spot summary*is not prepared in tender opening register Trimmed
down

13 Adequate & wide publicity not given to tender 16

14 The prequalification is not carried out as per notified criteria Trimmed
down

15 The technical staff as per tender stipulation not deployed at site Trimmed
down

Except for the 19 corruption indicaotrs derived from Tabish and Jha“s (2011a)
framework, five additional corruption indicators were also supplemented by the
interviewees, as shown in Table 4.4. Thus, a total of 24 corruption indicators

were identified via the structured interviews, as shown in Table 4.5.
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Table 4.4 Corruption indicators supplemented by the interviewees

No. Supplemented corruption indicators

Evaluation

A B
1. A large project should have called for bids is split into
several small projects and contracted without bidding
2. Bidding documents submitted do not match the real condition v
of the contractor
3. Supervision on the project construction is not adequate N
4. Confidential information of bidding is disclosed to a specific N
bidder
5. Substitution of unqualified materials in construction N

Interviewee
G H 1
J
NAEEN,

J
N N
J

3.40

3.96

3.91

3.76

3.54
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Table 4.5 Identified corruption indicators

Code Corruption indicators (Cls)

Cl1 Administrative approval and financial sanction not taken to execute the work

Cl2 The provisions are not as per laid down yardstick

CI3 Work is not executed for the same purpose for which the sanction was accorded

Cl4 The consultant is not appointed after proper publicity and open competition

CI5 The criteria adopted in prequalification of consultant are restrictive and benefit only
few consultants

Cl6 The selection of consultant not done by appropriate authority

Cl7 Adequate & wide publicity is not given to tender

Cl8 Adequate time for submission of tender/offer not given

CI9 Prequalification criteria for selection of contractor are stringent

Cl10 The evaluation of tenders is not done exactly as per the notified criteria

Cl11 The negotiation on tender not done as per laid down guidelines

Cl12 The conditions/specifications are relaxed in favor of contractor to whom the work is
being awarded

Cl13 The work order/supply order is not placed within justified rates

Cl14 Work is executed without the availability of funds for the said purpose

Cl15 The work is not executed as per original sanction accorded

Cl16 Compliance with conditions regarding obtaining licenses, insurance policies and
deployment of technical staff not being followed by contractor

Cl17 The proper record of hindrances is not being maintained from the beginning

Cl18 The deviations, especially in abnormally high rated and high value items are not
properly monitored and verified

Cl19 Escalation clause is not applied correctly for admissible payment

Cl20 A large project should have called for bids is split into several small projects and
contracted without bidding

Cl21 Contractors provide false certificates in bidding
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Code Corruption indicators (Cls)

Cl22 Confidential information of bidding is disclosed to a specific bidder
Cl23 Substitution of unqualified materials in construction
Cl24 Site supervisor neglects his duties for taking bribe from contractor

4.2.2 ldentification of Causes of Corruption

As mentioned in Section 2.4.2, on the basis of the systematic literature review,
ten initial causes of corruption were identified. These initial causes were
refined in the Chinese context through structured interviews. The interviewees
were requested to provide their endorsement on the initial causes based on a
five-point rating system (i.e., 1 = very disagree, 2 = disagree, 3 = neutral, 4 =
agree, and 5 = very agree). The interviewees were also encouraged to
supplement any causes that they had in mind but had not been included in the

list.

Table 4.6 and Table 4.7 show the evaluation results of ten initial causes of
corruption and the relevant statistical analysis results. The Cronbach®s alpha
coefficient of the data collected from the interviews was 0.727, indicating a
marginal but acceptable consistency or reliability among the interviewees”
responses (Santos 1999). The computed chi-square value (x*) 56.610 is larger
than the critical chi-square value 18.31, suggesting that the assessments of
interviewees are consistent (Hon et al. 2012). In addition, the asymptotic

significance value of each initial cause in the Kruskal-Wallis test is larger than
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0.05, indicating no significant differences among the interviewees that have

different backgrounds (Hon et al. 2012).

According to Table 4.6, the initial cause of the low wage level was excluded
due to an evaluation score below 2.5. This result indicates that the interviewees
did not consider low wage level as a cause of corruption in construction. An
additional cause of corruption, interpersonal connections, was suggested by
interviewees (Table 4.8). Interviewees stated that interpersonal connections,
such as relatives, friends, and colleagues may push industry practitioners who
could have been incorrupt to perform corrupt practices passively. Thus, ten
causes of corruption in the Chinese public construction sector were identified

via the structured interviews (Table 4.9).

Table 4.6 Interviewees" evaluations of the initial causes of corruption

No. Initial causes of corruption Evaluation  Kruskal-Wallis Asymp.
Sig.
1 Multifarious licenses or permits 4.50 0.684
2 Deficiencies in rules and laws 393 0.577
3 Excessive competition in the construction 3.29 0.158
market
4 Lack of rigorous supervision 3.50 0.821
5 Low wage level 2.21 0.446
6 Inadequate sanctions 3.07 0.703
7 Poor professional ethical standards 3.57 0.169
8 Negative leader roles 3.79 0.607
9 Over-close relationships among contracting 3.36 0.305
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No. Initial causes of corruption Evaluation

Kruskal-Wallis Asymp.

Sig.
parties
10 Great project complexity 0.372
Table 4.7 Reliability and consistency checking
Statistical techniques Value
Cronbach's alpha coefficient (a) 0.727
Kendall‘s coefficient of concordance (W) 0.404
Actual calculated chi-square value (x%) 56.610
Critical value of chi-square from table 18.31
Degree of freedom (df ) 10
Asymptotic level of significance 0.000
Table 4.8 Added causes of corruption
Interviewee
Item Evaluation
A B C D E F G H I L M N
Interpersonal
NN ~ ~ ~ 3.96
connections

Table 4.9 Identified causes of corruption

Code Causes of corruption (COC)

COCl1 Multifarious licenses or permits

COC2 Deficiencies in rules and laws

COC3 Excessive competition in the construction market
COC4 Lack of rigorous supervision

COCs Inadequate sanctions

COCe6 Poor professional ethical standards

cocC7 Negative leader roles
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Code Causes of corruption (COC)

COC8 Over-close relationships among contracting parties
COC9 Great project complexity
COCI10 Interpersonal connections

4.2.3 ldentification of the Prevailing Anti-Corruption

Strategies

As have been mentioned in Section 2.4.4, ten prevailing anti-corruption
strategies in the Chinese public construction sector were collected from the
systematic literature review. The strategies were refined by the same 14
interviewees. The interviewees were requested to evaluate the effectiveness of
these strategies using a five-point rating system (i.e., 1 = very ineffective, 2 =
ineffective, 3 = medium, 4 = effective, and 5 = very effective). The
interviewees were also encouraged to supplement any strategies that had not

been included in the list.

Table 4.10 and Table 4.11 show the evaluation results of the ten anti-corruption
strategies and the relevant statistical analysis results. The Cronbach®s alpha
coefficient of the data collected from the interviews is 0.710, indicating a
marginal but acceptable reliability among the interviewees™ responses (Santos
1999). The computed chi-square value (x*) 45.851 is larger than the critical
chi-square value 16.92, suggesting that the assessments of interviewees are
consistent (Hon et al. 2012). In addition, the asymptotic significance value of

each strategy in the Kruskal-Wallis test is larger than 0.05, indicating no
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significant differences among the interviewees of different backgrounds (Hon

etal. 2012).

According to Table 4.10, the strategy raising wage level scores below 2.5 and is

thus removed from the list of prevailing anti-corruption strategies. This result is

consistent with the findings obtained in Section 4.2.2. Thus, nine prevailing

anti-corruption strategies in the Chinese public construction sector are finalized

via the interviews, as shown in Table 4.12.

Table 4.10 Interviewees evaluations of prevailing anti-corruption strategies

No. Anti-corruption strategy Evaluation  Kruscal-Wallis Asymp. Sig.
1 Positive Leadership 3.93 0.511
2 A completed legal framework 4.29 0.996
3 Sound systems 3.93 0.430
4 A rigorous execution of laws, rules, and 421 0.446
systems
5 Transparency 3.79 0.269
6 Raising wage level 2.14 0.269
7 Education and training 2.71 0.773
8 Administrative sanction 3.64 0.538
9 Economic sanction 3.64 0.710
10 Penal sanction 4.21 0.876

Table 4.11 Reliability and consistency checking

Statistical techniques Value
Cronbach's alpha coefficient (a) 0.710
Kendall‘s coefficient of concordance (W) 0.364




Statistical techniques Value
Actual calculated chi-square value (XZ) 45.851
Critical value of chi-square from table 16.92
Degree of freedom (df ) 9

Asymptotic level of significance 0.000

Table 4.12 Identified prevailing anti-corruption strategies

No. Anti-corruption strategy

1 Positive Leadership

2 A completed legal framework

3 Sound systems

4 A rigorous execution of laws, rules, and systems
5 Transparency

6 Education and training

7 Administrative sanction

8 Economic sanction

9 Penal sanction

In addition, the nine identified prevailing anti-corruption strategies could be
congenitally categorized into four constructs, as shown in Table 4.13, which is
in line with Tabish and Jha“s (2012) finding. Therefore, the framework of
Tabish and Jha (2012) was adopted in this study to measure the Chinese
anti-corruption strategies. The reasons for using the framework of Tabish and

Jha (2012) instead of developing a new framework have been discussed

previously in Section 3.3.
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The framework of Tabish and Jha (2012) consists of four constructs, namely,
leadership, rules and regulations, training, and sanctions. Tabish and Jha (2012)
also developed 17 items to measure the four constructs. Table 4.14 shows the

details of the framework.

Table 4.13 Categorization of nine identified anti-corruption strategies

No. Anti-corruption strategy Category

1 Positive Leadership Leadership

2 A completed legal framework Rules and regulations
3 Sound systems

4 A rigorous execution of laws, rules, and systems

5 Transparency

6 Education and training Training

7 Administrative sanction Sanctions

8 Economic sanction

9 Penal sanction

Table 4.14 The framework measuring anti-corruption strategies

Code Anti-corruption strategy Construct

ACS1 I clearly consider anticorruption measures to be equally as Leadership
important as construction

ACS2 I act positively and cooperate with anticorruption agencies

ACS3 I act decisively when an anticorruption issue is raised

ACS4 I praise staff members for working honestly

ACSS5 We often remind each other on how to work fairly and honestly

ACS6 As a group we maintain good working relationship and offer help
when needed to perform job honestly

ACS7 As a group we maintain corruption free workplace environment
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Code Anti-corruption strategy Construct
ACS8 I believe that anticorruption rules and regulations are adequate Rules and
source of information on anticorruption regulations
ACS9 I believe that anticorruption rules and regulations are there to
protect me from vigilance cases/ disciplinary action
ACS10 I believe that anticorruption rules and regulation should be
consulted by all recruits
ACS11 I believe that anticorruption rules and regulations do not put rigid
restriction in the adoption of new products and technological
processes
ACS12  Ibelieve adequate training is necessary to perform my job honestly =~ Training
ACS13  Ibelieve adequate training help me in taking action to prevent
corruption
ACS14  1believe adequate training helps me to prevent workplace corrupt
practices and help me to follow fair and transparent practices
ACS15  Trecognize I have complied with the anticorruption measures like Sanctions
rules and regulations etc of my job for fear of administrative
sanction from my boss
ACS16  Irecognize I have complied with the anticorruption measures like
rules and regulations etc of my job for fear of economic sanction
ACS17  Irecognize I have complied with the anticorruption measures like

rules and regulations etc of my job for fear of penal sanction

Source: Tabish and Jha (2012)
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4.3 RESULTS OF QUESTIONNAIRE SURVEY

4.3.1 Survey Response and Sample Demographic

Characteristics

The questionnaire, as introduced in Section 3.4.2, was distributed via three
channels between September and October 2013. First, an online version of the
questionnaire was delivered to the staff of eight organizations that promised to
support this study. Second, hard copies of the questionnaire were distributed in
an industry forum held in September, 2013, in Shanghai, China. Selected
qualified attendants of this forum were invited to participate in this survey.
Third, field surveys were performed in sites of three public construction
projects in Shanghai, Jinan (i.e., the capital city of Shandong Province in
eastern China), and Zhengzhou (i.e., the capital city of Henan Province in

central China), respectively.

At the end, 216 replies were received. Due to incomplete information, 28
replies were regarded as invalid and excluded. Thus, 188 valid replies were
obtained in this study. Among the 188 valid replies, 87 were from the online
survey, 20 from the industry forum, and 81 from the field survey. Sample

demographic characteristics are introduced, as detailed below.

Figure 4.2 shows that the majority of respondents were consultants (46 replies),

contractors (43 replies), and clients (43 replies). Additionally, 26 replies were
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collected from designers, 20 replies were collected from respondents working
for the government, and ten replies were collected from academicians from
research institutions. This distribution of occupations of respondents basically
matches the constitutions of professionals related to the Chinese construction
industry.

Academic

10 Government

20

Designer
26

Client 43

Consultant
46

Contractor
43

Figure 4.2 Occupations of respondents

Figure 4.3 shows that 49 respondents were in top management posts such as
president, general manager, and professor. A total of 88 respondents were in
middle management positions such as director, project manager, and associate
professor. A total of 51 respondents were working as technical professionals
such as civil engineer, quantity surveyor, and junior academicians like assistant
professor and lecturer. In this study, nearly 73 percent of respondents were in
middle management or above in their organizations, which suggests a high

quality panel of respondents.
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Figure 4.3 Positions of respondents
Years of working experience of respondents (Figure 4.4) can be summarized as:
74% with from 6 to over 20 years™ experience, and 26% with less than 5 years™

experience. This proportion indicates that these respondents had good

experience and were able to provide sensible answers.

60 80

[e]
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Figure 4.4 Years of working experience of respondents

China is a large developing country with uneven development (Wei 2013). For
instance, eastern areas of China have a more developed economy than

northeastern, central, and western areas (National Bureau of Statistics of China
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2012). Considering the possible difference in managing public construction
projects in such different areas, respondents™ work locations in the past three
years were also inquired into in the questionnaire design. Figure 4.5 shows that,
in the past three years, 63 respondents worked in eastern China, 55 respondents
worked in central China, 37 respondents worked in western China, and 33
respondents worked in northeastern China. This distribution of sampling
proportion also ensures that the findings derived from the survey cover all

variations across the country.

100 -
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Eastern China  Central China  Western China  Northeastern
China

Figure 4.5 Working places of respondents in the past three years

4.3.2 Data Examination

A series of statistical analysis tests were conducted on the collected data before
they were further analyzed. The below sections introduce the process of data

examination.

97



4.3.2.1 Reliability Checking

Reliability refers to the property of a measurement instrument that similar
results are given for similar inputs, which means that if a survey is repeated
using the same instrument, similar results can be obtained (Landis and Koch
1977). This study uses Cronbach®s alpha, the most common technique that has
been applied to measure the reliability of data collected from the questionnaire
survey (Spiliotopoulou 2009). According to Netemeyer et al. (2003) and Stone
(1978), a Cronbach's coefficient alpha less than 0.7 is questionable, between

0.7 and 0.8 is marginal, and between 0.8 and 1.0 is acceptable.

Table 4.15 shows the reliability checking results of data. Cronbach®s alpha
values of 0.902, 0.785, and 0.884 were obtained from the perceptions of the
respondents on corruption indicators, causes of corruption, and the prevailing
anti-corruption strategies, respectively. These results indicate acceptable to
high levels of internal consistency reliability among the respondents (Stone

1978; Netemeyer et al. 2003).

Table 4.15 Reliability checking on data collected from questionnaire survey

Measured object Number of items  Cronbach’s alpha  Level of acceptance
Risk factors to corruption 24 0.902 High

Causes of corruption 11 0.785 Marginal
Anti-corruption strategies 17 0.884 Acceptable
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4.3.2.2 Standard Deviation and Standard Errors of Means

Standard deviation, in any analysis, is used to measure how well the mean
represents the observed data; whereas the standard error of the mean is an
indication of how well a particular sample represents the respondents (Field
2009). The cases with scores more than three standard deviations beyond the
mean should be considered outliers and dropped, because they cause data to be
skewed and non-normally distributed (Kline 2010). A large standard deviation
indicates that the score cluster is more widely around the mean and, as a result,
the mean is not the right representation of the data. On the contrary, a small
standard deviation indicates fewer dispersed data points about the mean, which
adequately represents the data. Table 4.16 shows that the standard deviation
values of data are relatively small. Thus, using the mean value as a

representative score for the data is appropriate.

The standard error is the variability of the sample mean. A large standard error
indicates considerable variation between the means of the different samples,
which suggests that the samples are a poor representative of the respondents.
By contrast, a small standard error represents a situation in which most sample
means are similar to the means provided by all the respondents. The sample is
then an accurate reflection of the population (Field 2009). Table 4.16 shows

that the standard error values of all the observed variables contained in the
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questionnaire are trivial compared with the actual means. Thus, the sample

used throughout this study is sufficiently representative of the population.

4.3.2.3 ANOVA Test of Data

This study involved a wide range of respondents, in terms of their occupations
(e.g., governmental official, client, contractor, consultant, designer, and
academic), positions (e.g., top management, middle management, and
professionals), years of working experience (e.g., below 5 years, between 6 and
10 years, between 11 and 20 years, and above 20 years), and working places
(e.g., eastern China, central China, western China, and northeastern China).
Each respondent may have a different point of view. This diversity is expected
to be present in the rating of observed variables of the questionnaire. Therefore,
one-way analysis of variance (ANOVA) was employed to test whether the
differences in the opinions of the respondents from different subgroups are

statistically significant and meaningful (Bewick et al. 2004).

A key assumption of conducting an ANOVA test is that the data must be
normally distributed. Thus, the assessment of data normality was conducted.
The most common statistical test for data normality is based on skewness (a
measure of symmetry) and kurtosis (a measure of the peakedness) values (Hair
et al. 2010). For a distribution to be considered normal, both the skewness and
kurtosis values should be between +2.58 and -2.58 (Hair et al. 2010). Table

4.16 shows that all the skewness and kurtosis values of the observed variables
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are between +2.58 and -2.58, suggesting that the data collected from the

questionnaire survey are normally distributed.

Table 4.16 Descriptive statistics of the observed variables

Item  Mean Skewness Kurtosis Standard deviation Standard error of the mean
CIl1 2.83 0.275 -0.084 0.727 0.053
CI2 3.29 -0.231 0.383 0.710 0.052
CI3 2.77 0.083 -0.579 0.684 0.050
Cl4 3.27 -0.109 0.053 0.796 0.058
CI5 3.08 -0.120 -0.004 0.680 0.050
Clé6 2.97 -0.291 .022 0.698 0.051
CI7 2.84 -0.058 -0.182 0.838 0.061
CI8 2.82 -0.014 -0.144 0.793 0.058
CI9 3.23 -0.157 0.310 0.726 0.053
CI10 2.90 -0.127 -0.051 0.734 0.054
CIl11 2.72 0.205 -0.147 0.785 0.057
CI12 3.15 0.003 0.532 0.688 0.050
CI13 3.28 0.074 -0.392 0.777 0.057
Cl14 3.05 -0.002 0.215 0.757 0.055
CI15 3.27 -0.295 -0.337 0.885 0.065
ClI16 3.31 -0.087 -0.366 0.793 0.058
CI17 3.71 -0.431 0.544 0.735 0.054
CI18 3.51 -0.398 0.055 0.747 0.055
CI19 3.53 -0.589 1.116 0.715 0.052
CI20 3.05 -0.373 0.855 0.670 0.049
CI21 3.27 -0.020 -0.312 0.717 0.052
CI22 3.14 0.119 0.726 0.656 0.048
CI23 3.44 -0.436 0.115 0.805 0.059

101



Item  Mean Skewness Kurtosis Standard deviation Standard error of the mean

CI24 3.53 -0.427 0.438 0.816 0.060
COCl1 3.84 -0.700 0.550 0.859 0.063
CcocC2 3.49 -0.356 -0.457 0.956 0.070
CcocC3 3.37 -0.392 -0.343 0.991 0.072
COC4 3.86 -0.802 0.744 0.885 0.065
COC5 3.84 -0.348 -0.704 0.913 0.067
COC6 3.63 -0.481 -0.362 0.980 0.071
CcoC7 3.82 -0.321 -0.177 0.838 0.061
COCs8 3.65 -0.486 -0.403 0.961 0.070
COC9 3.59 -0.330 -0.401 0.889 0.065
COC10 341 -0.379 -0.312 0.929 0.068
ACS1 3.37 -0.157 -0.143 0.907 0.066
ACS2 3.12 -0.117 -0.064 0.935 0.068
ACS3 3.06 0.003 -0.034 0.932 0.068
ACS4 3.09 -0.037 -0.272 0.963 0.070
ACSS5 3.30 -0.341 -0.220 0.953 0.069
ACS6 3.11 -0.185 -0.179 0.933 0.068
ACS7 3.16 -0.216 -0.306 0.962 0.070
ACS8 2.59 0.299 -0.579 1.03 0.075
ACS9 2.68 0.215 -0.365 0.994 0.073
ACS10  2.87 0.005 -0.326 0.907 0.066
ACS11  3.14 -0.119 -0.419 0.789 0.058
ACS12  3.85 -0.691 0.720 0.867 0.063
ACS13 351 -0.332 0.146 0.916 0.067
ACS14 2.83 -0.041 -0.283 0.972 0.071
ACS15  3.13 -0.259 -0.232 0.984 0.072
ACS16  3.31 -0.258 -0.275 0.926 0.068
ACS17 345 -0.368 -0.376 0.955 0.070
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By convention, if ANOVA's F statistic is significant (i.e., significant value
<0.05), it will lead to a significant difference in means among respondents who
are being compared (Vasey and Thayer 1987). However, Cohen (1988)
suggested that the effect size of the difference (1), which can be calculated by
dividing the sum of squares between groups by the total sum of squares, should
also be considered. Cohen (1988) further stated that if the effect size is not
large (e.g., less than 0.14), then the significance between the means, as
indicated by the F statistic, may be of little practical importance. The results of
the ANOVA test (Tables 4.17 - 4.20) show that the data distribution of all the
observed variables was not distorted significantly by the different opinions of
the specific subgroups. Therefore, all the observed variables were retained in

the data file for further analysis.

Table 4.17 ANOVA testing results for occupations of respondents

Mean
Item Contr- Consult- Design Gover- Acad F Sig. n
Client ]
actor ant -er nment -emic
CI1 2.80 2.81 2.94 2.71 2.78 3.12  0.710 0.617 0.019
CI2 3.24 3.39 3.39 2.95 3.38 3.40 1.776 ~ 0.120  0.047
CI3 2.80 2.70 2.84 291 2.47 2.97 1.378 0.235 0.036
Cl4 3.21 3.23 3.35 3.09 3.40 3.56 0.785 0.562  0.021
CI5 3.14 3.12 3.02 2.96 2.87 372 2.554 0.029 0.066
CI6 3.09 2.93 2.89 2.83 3.01 325 00932 0462  0.025
CI7 291 2.93 2.72 3.08 2.60 2.55 1.327 0.255 0.035
CI8 3.10 2.63 2.70 2.93 2.62 3.05 2402 0.039  0.062
CI9 3.28 3.20 3.22 3.25 3.04 3.60 0.845 0.519  0.023
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Mean

Item _ Contr- Consult- Design Gover- Acad F Sig. n
Client actor ant -er nment  -emic
CI10 2.95 3.02 2.81 2.82 2.76 3.12 0.790  0.558  0.021
CI11 2.78 2.61 2.94 2.67 2.43 2.65 1514 0.187 0.040
CI12 3.16 3.22 3.14 3.12 2.96 3.28  0.455 0.810  0.012
CI13 3.12 3.60 3.21 3.12 3.24 350 2368 0.041 0.061
Cl14 3.19 3.14 3.03 2.66 3.02 3.19 1971 0.085  0.051
CI15 3.58 3.01 3.36 3.02 3.31 3.19 2417 0.038  0.062
CI16 3.39 3.42 3.33 3.04 2.94 388 2.890 0.015 0.074
CI17 3.50 3.93 3.71 3.66 3.71 381 1.556 0.175 0.041
CI18 3.61 3.43 3.62 3.35 3.48 345  0.691 0.631 0.019
CI19 3.70 3.34 3.53 3.43 3.51 387 1.668 0.144 0.044
CI20 3.05 2.79 3.13 3.12 3.14 3.38  2.078 0.070  0.054
CI21 3.22 3.19 3.35 3.22 3.38 340 0443 0818 0.012
CI22 3.03 3.20 3.22 3.12 3.06 3.11 0524  0.758  0.014
CI23 3.54 3.08 3.59 344 3.47 375  2.531 0.030  0.065
Cl24 3.56 3.38 3.61 3.47 3.60 3.73 0572 0.721 0.015
COCl1 3.98 3.95 3.78 3.81 3.55 3.60 1.029 0402 0.027
COC2 3.56 3.44 3.46 3.65 3.30 3.60 0406 0.844 0.011
CcoC3 3.53 3.28 3.35 3.35 345 3.00 0.616 0.688 0.017
COC4 3.74 4.00 3.89 3.77 3.80 4.00 0.490 0.783 0.013
COC5 3.67 4.09 3.78 3.77 3.85 3.80 1.015 0.411 0.027
COCe6 3.65 3.91 3.41 3.38 3.95 340 2.060 0.072  0.054
cocC7 3.81 3.95 3.74 3.54 3.90 430 1.610 0.159 0.042
COC8 3.30 4.09 3.52 3.58 4.00 330 4286  0.001 0.105
COC9 3.49 3.58 3.67 3.62 3.80 3.10 1.031 0.401 0.028
COC10 3.14 3.58 3.52 3.54 3.40 3.00 1.673 0.143 0.044
ACS1 3.72 3.07 3.33 3.23 3.75 3.00 2977 0.060 0.101
ACS2 3.47 2.95 3.04 2.85 3.50 2.60 3.881 0.027  0.128
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Mean

Item Contr- Consult- Design  Gover- Acad F Sig. n
Client ]
actor ant -er nment -emic
ACS3 3.37 2.84 2.98 2.92 3.45 2.60 3.309 0.044 0.111
ACS4 3.33 2.95 3.00 3.08 3.25 2.80 0.505 0.606 0.019
ACS5 3.47 3.14 3.35 3.12 3.45 330 0460 0.634 0.017
ACS6 3.30 3.00 3.09 3.12 3.15 2.80 0.397 0.674 0.015
ACS7 3.44 2.98 3.15 2.92 3.40 2.90 1.435 0.247  0.051
ACSS8 2.79 2.35 2.54 2.65 2.85 230 0.884 0419 0.032
ACS9 2.91 2.60 2.74 2.54 2.55 240 0.084 0920 0.003
ACS10 3.19 2.58 2.80 2.81 3.25 240 3.785 0.029  0.125
ACS11 3.21 3.07 3.20 3.00 3.20 310 0399 0.673 0.015
ACS12 3.93 3.72 3.91 3.69 4.00 3.80 0.580 0.563 0.021
ACS13 3.51 3.51 3.59 3.31 3.55 3.50 0.338 0.715 0.013
ACS14 2.95 2.86 2.76 2.88 2.85 230  1.639 0204 0.058
ACS15 3.47 2.95 3.07 2.92 3.35 2.80 1.712 0.190 0.061
ACS16 3.56 3.07 3.35 3.15 3.55 3.10  1.135 0329  0.041
ACS17 3.56 3.30 3.57 3.12 3.90 3.00 4.554 0.015 0.137

Table 4.18 ANOVA testing results for management levels of respondents

Mean
Item Top Middle F sig. »
management Professionals
management level
level
CIl1 2.69 2.86 2.96 1.828 0.164 0.019
CI2 3.23 3.24 3.43 1.391 0.251 0.015
CI3 2.74 2.82 2.73 0.381 0.683 0.004
Cl4 3.28 3.19 3.40 1.063 0.347 0.011
CI5 3.15 3.04 3.10 0.439 0.646 0.005
CI6 2.99 2.96 2.97 0.026 0.975 0.000
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Mean

Item Top Middle F Sig. "
management Professionals
level management level

CI7 2.68 2.94 2.80 1.581 0.208 0.017
CI8 2.67 2.91 2.82 1.468 0.233 0.016
CI9 3.27 3.18 3.30 0.544 0.582 0.006
CI10 2.80 2.96 2.89 0.778 0.461 0.008
CI11 2.64 2.78 2.69 0.508 0.603 0.005
CI12 3.23 3.15 3.07 0.674 0.511 0.007
CI13 3.36 3.26 3.24 0.365 0.695 0.004
CI14 3.00 3.06 3.08 0.162 0.851 0.002
CI15 3.39 3.24 3.20 0.626 0.536 0.007
CIl6 3.37 3.29 3.31 0.174 0.841 0.002
CI17 3.71 3.73 3.67 0.113 0.893 0.001
CI18 3.47 3.57 3.45 0.540 0.584 0.006
CI19 3.57 3.52 3.50 0.122 0.885 0.001
CI20 3.05 3.04 3.06 0.018 0.982 0.000
CI21 3.42 3.24 3.17 1.763 0.174 0.019
CI22 3.03 3.18 3.16 0.973 0.380 0.010
CI23 3.47 3.36 3.53 0.702 0.497 0.008
CI24 3.69 3.51 341 1.595 0.206 0.017
COC1 3.84 3.93 3.67 1.548 0.215 0.016
cocC2 3.35 3.60 3.45 1.198 0304 0.013
COC3 3.33 3.44 3.27 0.520 0.595 0.006
COC4 3.76 3.93 3.84 0.641 0.528 0.007
COCs 3.86 3.94 3.63 1.970 0.142 0.021
COC6 3.82 3.58 3.55 1.177 0310 0.013
CcoC7 3.90 3.84 3.73 0.559 0.573 0.006
COCs8 4.02 3.57 3.43 5.530 0.005 0.056
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Mean

Item Top Middle F Sig. "
management Professionals
level management level
COC9 3.59 3.58 3.59 0.003 0.997 0.000
COC10 3.57 3.31 343 1.300 0.275 0.014
ACS1 3.16 3.48 3.39 1.920 0.149 0.020
ACS2 2.98 3.28 2.96 2.695 0.070 0.028
ACS3 2.82 3.18 3.08 2.476 0.087 0.026
ACS4 3.02 3.19 2.98 0.963 0.384 0.010
ACSS5 3.31 3.32 3.27 0.034 0.967 0.000
ACS6 2.96 3.19 3.12 0.992 0373 0.011
ACS7 2.96 3.20 3.27 1.531 0.219 0.016
ACS8 2.63 2.58 2.57 0.057 0.945 0.001
ACS9 2.69 2.67 2.69 0.010 0.990 0.000
ACS10 2.82 2.90 2.86 0.126 0.881 0.001
ACS11 3.12 3.13 3.18 0.081 0.922 0.001
ACS12 3.92 3.84 3.78 0.299 0.742 0.003
ACS13 3.47 3.60 3.37 1.067 0.346 0.011
ACS14 2.86 2.85 2.76 0.156 0.856 0.002
ACS15 2.76 3.28 3.22 5.040 0.007 0.052
ACS16 3.02 341 343 3420 0.035 0.036
ACS17 3.22 3.52 3.53 1.813 0.166 0.019

Table 4.19 ANOVA testing results for years of working experience of
respondents

Mean
Item <5 6-10 11-20 > 20 F Sig. L%
years  years years years
cIl 295 2.84 2.75 2.78 0597  0.618 0.010
cR 336 3.2 3.22 3.18 0523 0.667 0.008
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Mean

Item <5  6-10 11-20 > 20 F Sig. 1
years  years years years
CI3 272 279 2.84 275 0.244 0.866 0.004
Cl4 330 3.23 3.32 3.25 0.137 0.938 0.002
CI5 3.04  3.04 3.20 3.11 0.530 0.662 0.009
CI6 291 293 3.09 3.01 0.598 0.617 0.010
CI7 279 293 2.76 2.77 0.526 0.665 0.009
CI8 275 2.89 271 2.93 0.702 0.552 0.011
CI9 326 3.12 327 3.47 1.551 0.203 0.025
CI10 280 293 2.89 3.03 0.586 0.625 0.009
CIl1 268 275 271 271 0.094 0.963 0.002
Cl12 3.04 3.2 3.28 3.23 1.027 0.382 0.016
CI13 317 327 3.45 3.26 0.908 0.438 0.015
Cl14 3.04 299 3.23 2.96 1.003 0.393 0.016
Cl15 323 322 331 3.45 0.460 0.710 0.007
Cl16 329 325 3.37 3.46 0.493 0.688 0.008
CI17 361 3.82 3.72 3.55 1.286 0.281 0.021
CI18 345  3.58 3.50 3.47 0.326 0.806 0.005
CI19 343 3.54 3.50 3.73 0.994 0.397 0.016
CI20 3.05  3.04 2.98 3.20 0.534 0.659 0.009
CI21 317 3.4 3.35 3.45 1.045 0.374 0.017
CI22 311 321 3.10 3.00 0.716 0.544 0.012
CI23 348 338 3.40 3.58 0.438 0.726 0.007
CI24 337 3.53 3.65 3.65 1.054 0.370 0.017
COC1 363 3.80 4.05 4.00 2.164 0.094 0.034
CcoC2 350 3.42 3.58 3.58 0310 0.818 0.005
COC3 331 333 3.50 3.38 0.323 0.809 0.005
COC4 381 3.83 4.03 3.79 0.585 0.626 0.009
COC5 356 391 4.05 3.79 2397 0.070 0.038
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Mean

Item <5  6-10 11-20 >20 F Sig. 1
years  years years years

COCo6 3.60 3.45 3.88 3.88 2.268 0.082 0.036
CcoC7 3.71 3.74 4.10 3.88 2.093 0.103 0.033
COC8 3.48 3.54 3.93 3.88 2.423 0.067 0.038
COC9 3.63 3.54 3.68 3.50 0.305 0.821 0.005
COCl10 3.50 3.26 3.60 3.38 1.359 0.257 0.022
ACS1 3.35 3.49 3.38 3.04 1.484 0.220 0.024
ACS2 2.94 3.29 3.13 2.92 1.845 0.141 0.029
ACS3 3.04 3.17 3.10 2.67 1.840 0.141 0.029
ACS4 2.98 3.21 3.13 2.88 1.025 0.383 0.016
ACSS5 3.27 3.39 3.33 3.04 0.860 0.463 0.014
ACS6 3.10 3.20 3.10 2.88 0.729 0.536 0.012
ACS7 3.27 3.20 3.08 2.96 0.702 0.552 0.011
ACSS8 2.56 2.55 2.73 2.54 0.287 0.835 0.005
ACS9 2.60 2.71 2.80 2.54 0.462 0.709 0.007
ACS10 2.88 2.91 2.83 2.79 0.135 0.939 0.002
ACS11 3.15 3.11 3.20 3.13 0.128 0.943 0.002
ACS12 3.73 3.76 3.98 4.13 1.663 0.176 0.026
ACS13 3.35 3.50 3.73 3.46 1.228 0.301 0.020
ACS14 2.73 2.82 2.85 3.04 0.559 0.643 0.009
ACSI15 3.19 3.36 2.83 2.79 3.772 0.012 0.058
ACS16 3.48 3.45 3.05 3.00 3.140 0.027 0.049
ACS17 3.56 3.55 3.28 3.17 1.685 0.172 0.027

Table 4.20 ANOVA testing results for working places of respondents
Mean
Item Central and western Sig. n’

Eastern areas

areas
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Item Central and western F Sig. n
Eastern areas
areas
CIl 2.78 2.90 1.206 0.274 0.006
CI2 3.32 3.27 0.188  0.665 0.001
CI3 2.80 2.74 0.365 0.546  0.002
Cl4 3.25 3.29 0.094 0.759 0.001
CI5 3.04 3.13 0.691 0.407  0.004
Cl6 2.96 2.97 0.005 0.942  0.000
C17 2.74 2.94 2.829 0.094 0.015
CI8 2.82 2.82 0.001 0.974  0.000
CI9 3.16 3.31 2210  0.139 0.012
CI10 2.91 2.90 0.007 0.932  0.000
CIl11 2.71 2.73 0.049  0.825 0.000
CI12 3.10 3.20 0.925 0.337 0.005
CI13 3.28 3.28 0.002 0.968  0.000
Cl14 3.08 3.01 0.371 0.543  0.002
CI15 3.34 3.19 1.396  0.239  0.007
CI16 3.36 3.27 0.541 0.463  0.003
CI17 3.69 3.73 0.153 0.696 0.001
CI18 3.69 3.33 11.793  0.001 0.060
CI19 3.63 342 4363 0.038  0.023
CI20 3.04 3.05 0.019 0.892  0.000
CI21 3.32 3.21 1.048 0.307  0.006
CI22 3.10 3.18 0.723  0.396 0.004
CI23 3.60 3.27 8.058 0.005 0.042
CI24 3.65 3.41 4202 0.042 0.022
COC1 391 3.76 1.349  0.247  0.007
CcOoC2 3.57 341 1.315 0.253  0.007
COC3 3.48 3.25 2.532  0.113  0.013
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Mean

Item Central and western F Sig. n
Eastern areas
areas
COC4 3.91 3.82 0496 0482 0.003
COC5 3.91 3.76 1.192 0276  0.006
COC6 3.69 3.58 0.606 0.437 0.003
COC7 3.95 3.70 4337 0.039 0.023
COCS8 3.60 3.70 0424 0.516 0.002
COC9 3.63 3.54 0.394  0.531 0.002
COC10 343 3.39 0.069 0.793 0.000
ACS1 3.45 3.29 1.364 0.244  0.007
ACS2 3.19 3.04 1.116  0.292  0.006
ACS3 3.11 3.00 0.709  0.401 0.004
ACS4 3.02 3.16 1.024  0.313 0.005
ACSS5 3.28 3.33 0.104 0.748  0.001
ACS6 3.07 3.15 0.338 0.562  0.002
ACS7 3.24 3.08 1.358 0.245  0.007
ACS8 2.52 2.66 0.890 0.347 0.005
ACS9 2.71 2.65 0.149  0.700  0.001
ACS10 2.80 2.93 1.007  0.317  0.005
ACSI11 3.19 3.09 0.762  0.384  0.004
ACS12 3.97 3.72 4.013 0.047  0.021
ACS13 3.52 3.49 0.056 0.813  0.000
ACS14 2.76 2.90 1.000 0.319  0.005
ACS15 3.13 3.13 0.001 0.970  0.000
ACS16 3.40 3.23 1.542  0.216  0.008
ACS17 3.50 3.39 0.608 0.437 0.003
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4.3.3 Framework Consolidation: Factor Analysis

In order to obtain a clearer picture of corruption indicators, causes of corruption,
and prevailing anti-corruption strategies, factor analysis was employed to
condense the various observed variables into several more meaningful
constructs (Hair et al. 2010). Given its simplicity and distinctive data-reduction
capacity, principal component analysis was conducted to extract these
constructs (Chan et al. 2010). With regard to the assumption that correlations
occur among constructs, factor extraction with promax rotation was conducted
as recommended by Conway and Huffcutt (2003). The data collected from the
questionnaire survey were tested for factorability via the Kaiser-Meyer-Olkin
(KMO) value, the Bartlett's test of sphericity statistic, and anti-image
correlation values (Tobias and Carlson 1969; Kaiser 1976; Hair et al. 2010).
Table 4.21 shows the testing results. KMO values of corruption indicators,
causes of corruption, and the prevailing anti-corruption strategies range from
0.789 to 0.863, which is considered middling and meritorious to conduct factor
analysis (Hair et al. 2010). The Bartlett's test of sphericity statistics for
corruption indicators, causes of corruption, and prevailing anti-corruption
strategies are highly significant at p<0.001, indicating adequate relationships
between the included observed variables in the analysis (Tobias and Carlson
1969). Lastly, all anti-image correlation values are greater than 0.500, which

confirms the factorability of factor analysis being conducted (Kaiser 1976).

112



Table 4.21 Factorability test results

Measured object KMO* Bartlett test of Anti-image

sphericity (Sig.) correlation
Corruption indicators 0.863 1308.051 (0.000) 0.798 — 0.923
Causes of corruption 0.789 486.044 (0.000) 0.721 - 0.856
Prevailing anti-corruption  0.821 1787.405 (0.000) 0.562 —0.900
strategies

Note: KMO* represents for Kaiser-Meyer-Olkin measure of sampling adequacy

4.3.3.1 Factor Analysis Results of Corruption Indicators

The 24 specific corruption indicators were subjected to factor analysis with the
principal component analysis extraction method. Before performing principal
component analysis, the suitability of data for factor analysis was assessed. The
Kaiser-Meyer-Olkin (KMO) value was 0.863, indicating good sampling
adequacy (Field 2009; Hair et al. 2010). Bartlett™s test of sphericity produced
an approximation of x> = 1308.051 (p<0.001); the inspection of the correlation
matrix revealed the presence of numerous coefficients of 0.3 and above (see
Table 4.22), indicating correlations between the specific corruption indicators
to be sufficiently large for principal component analysis (Tobias and Carlson
1969; Ngai and Cheng 1997). All anti-image correlation values of corruption
indicators are greater than 0.5, confirming the factorability of factor analysis to
be conducted (Kaiser 1976). The factor loading cutoff was fixed at 0.5 as
suggested by Hair et al. (2010). Five corruption indicators, namely CI6, CIS,

CI13, CI14, and CI17 were thus removed.

113



Principal component analysis revealed the presence of five components with
eigenvalues exceeding 1 (see Table 4.23). Scree plot showed that the line is
almost flat from the sixth component on, indicating that five components
should be retained (see Figure 4.6) (Zhang 2005b). Actual eigenvalues for the
first five components obtained from actual data were larger than those from the
random data, suggesting that the number of components extracted were five (O
Connor 2000) (see Table 4.23). The five components explained 61.623% of the
total variance for the corruption indicators (see Table 4.23). Structure matrix of
factor analysis of corruption indicators has been listed in Table 4.24. The five
components were named immorality, unfairness, opacity, procedural violation,
and contractual violation respectively according to their related specific
corruption indicators. The final factor analysis result of corruption indicators

has been listed in Table 4.25.
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Table 4.22 Total correlations of corruption indicators

Cll4 CIl5 CII8 Cn21 CI23 CI24 Cl4 CI5 Cl6 CI9 CI12 C122 CI7 CI8 CI10 CIl1 C120 CIl CR CI3 CI17 CI13 CI16 CI19
Cll4 1

CIs 394" 1

CII8 400" 381" 1

clzl 381 395 402 ! The correlations between these items and others

C123 3697 4097 3747 4507 1 are >0.3, however the cross loadings are <0.5

CI24 306" 427 391" 455" 605" L

Cl4 2907 2617 164 2107 2087 2107 C e

CIS 2047 2477 138 107 2567 2147 | 504" L ———

C16 L YE I 75 R A E U S 5147 1] "

CI9 335" 4217 184" 222" 4_‘__,;78&*__.....--.’,‘2“10** 449" .516**".“‘.-‘,."::149** 1

Cl12 4147 3377 3057 3197 2747 2937 | 4017 "_,4‘8'?‘:* 3367 4647 1

CI22 .090 215" 302" 466" 216" 285" .39‘2’?*"" 3717 304" 3317 __.-":346** 1

17 2677 158" 034 109 109 104 136 152" 3147 .374}*: 270" 123 1

CI8 3187 296" 235 193" 143 “.‘.-19‘3.';* 1987 218" 3147 .3§’§** { 220" .24f‘-__7** 487 1|

CI10 421" 291" 198" 206" 302" 252" 361" 305" 348" g?;:46** 372" .22:&.__** 414" 430" .

CIl1 4537 3137 279" 192”0 308" 207 2657 2347 3317 :.-"'..301** 362" .187'?{ 3577 388" 5017 1

CI20 179" 2227 3067 3677 3997 2987 040 026 189" 2207 1647 .186*%_: 3657 385 382 365 1

i 2857 2177 2137 56T 2067 2417 2067 2617 20477 200" 162" .239**:"-.__ 2567 2777 2867 2417 """~."’.165* 1

CI2 2317 185" 118 061 182" 179" 289" 284" .279;* 259" 082 .201**"%.__ 155" 224" 238" 259" .'6&53 356" 1

ci3 244 2577 211 2867 2200 2147 206 2007 290" 2997 156" 272\ 1887 216" 158" 2627 .175*"‘*«‘. 3847 316" 1

ci7 25772517 2847 2177 2100 2417 178" 2007 _,.-"j.145* 2127 2677 0 3097 2897 239" 2017 2637 143 355 3477 360" 1

CI3 309" 221" 218" 247" 220" 179" 184" 270" / 189" 232" 272" 325" 234" 274" 225" 275" 195" '13’6.'”"'4 180" 219" 3017 1

CI16 313" 357" 308" 334" 319" 339" 350" 333" 267" 210" 285" 310" 230" 277" 296" 288" 201" 264" 3017 359" 348" 3317 1
CI19 053 342" 329" 3417 391" 313" 228" 265" 143 219" 213" 338" 086 203" 246" 110 224" 186" 183" 260" 298" 379" 480" 1

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)
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Table 4.23 Corruption indicator components extracted from principal

component analysis

Component Eigenvalue from Eigenvalue from random Accumulated
number actual data data by parallel analysis variance explained
1 6.399 1.723 33.679%
2 1.847 1.575 43.398%
3 1.262 1.236 50.042%
4 1.197 1.119 56.342%
5 1.067 1.003 61.623%
6 0.932 0.963
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Figure 4.6 Scree plot of factor analysis of corruption indicators
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Table 4.24 Factor analysis results of corruption indicators

Structure Matrix

Items
1-Cl 2-Cl 3-Cl 4-Cl 5-ClI
Cl14 0.474 0.277 0.325 0.210 0.414
CI15 0.727 0.573 0.314 0.297 0.196
CI18 0.696 0.258 0.210 0.414 0.182
CI21 0.673 0.260 0.200 0.480 0.072
CI23 0.735 0.374 0.262 0.206 0.274
Cl24 0.750 0.452 0.179 0.273 0.362
Cl4 0.291 0.797 0.241 0.237 0.354
CI5 0.275 0.849 0.284 0.254 0.339
Cl6 0.330 0.451 0.316 0.193 0.339
CI9 0.393 0.708 0.609 0.194 0.417
CI12 0.398 0.636 0.466 0.323 -0.051
CI22 0.290 0.654 0.398 0.188 0.324
C17 0.175 0.205 0.720 0.189 0.209
CI8 0.275 0.298 0.482 0.324 0.279
CI10 0.338 0.509 0.752 0.293 0.188
CI11 0.345 0.399 0.759 0.212 0.303
CI20 0.036 0.383 0.616 0.126 0.119
CI1 0.290 0.317 0.377 0.742 0.226
CI2 0.162 0.354 0.260 0.707 0.218
CI3 0.480 0.341 0.204 0.640 0.267
CI17 0.375 0.256 0.289 0.440 0.344
CI13 0.277 0.325 0.376 0.066 0.443
CIl6 0.568 0.301 0.489 0.369 0.573
CI19 0.362 0.135 0.531 0.237 0.746

Note: Factor extraction, principle component analysis; Factor rotation, promax
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Table 4.25 Consolidated framework of corruption indicators

Underlying Code Corruption indicator
factor Previous Current
Immorality CI15 IMM1 The work is not executed as per original design
accorded
CI18 IMM2 The deviations, especially in abnormally high rated and
high value items are not properly monitored and
verified
CI21 IMM3 Contractors provide false certificates in bidding
CI23 IMM4 Substitution of unqualified materials in construction
CI24 IMMS5 Site supervisor neglects his duties for taking bribe from
contractor
Unfairness Cl4 UNF1 The consultant is not appointed after proper publicity
and open competition
CI5 UNF2 The criteria adopted in prequalification of consultant are
restrictive and benefit only few consultants
CI9 UNEF3 Prequalification criteria for selection of contractor are
stringent
CI12 UNF4 The conditions/specifications are relaxed in favor of
contractor to whom the work is being awarded
CI22 UNFS5 Confidential information of bidding is disclosed to a
specific bidder
Opacity C17 OPAl Adequate & wide publicity is not given to tender
CI10 OPA2 The evaluation of tenders is not done exactly as per the
notified criteria
CI11 OPA3 The negotiation on tender not done as per laid down
guidelines
CI20 OPA4 A large project should have called for bids is split into

several small projects and contracted without bidding
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Underlying Code Corruption indicator
factor Previous Current
Procedural CIl PRV1 Administrative approval and financial sanction not
violation taken to execute the work
CI2 PRV2 Lack of the sanctioned financial provisions from the
government
CI3 PRV3 Work is not executed for the same purpose for which
the sanction was accorded
Contractual CIl6 COVl1 Compliance with conditions regarding deployment of
violation technical staff not being followed by contractor
CI19 COV2 Escalation clause is not applied correctly for admissible

payment

4.3.3.2 Factor Analysis Results of Causes of Corruption

Regarding causes of corruption, its KMO value was 0.789, indicating

acceptable sampling adequacy (Field 2009; Hair et al. 2010). Bartlett"s test of

sphericity produced an approximation of X* = 486.044 (p<0.001); the inspection

of the correlation matrix revealed the presence of numerous coefficients of 0.3

and above (see Table 4.26), indicating correlations between the specific causes

of corruption to be sufficiently large for principal component analysis (Tobias

and Carlson 1969; Ngai and Cheng 1997). All anti-image correlation values of

causes of corruption are greater than 0.5, confirming the factorability of factor

analysis to be conducted (Kaiser 1976). Two causes of corruption, namely

COC2 and COC3 were deleted from the list of causes of corruption due to their
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factor loadings less than the cut-off criterion of 0.5 suggested by Hair et al.

(2010).

Table 4.26 Total correlations of causes of corruption

COCl1 COC2 COC4 COCS5 COC7 COC3 COC6 COC8 COC9 cocC1o

CoCl 1
The correlations between these items and
coC2 | 3417 1 others are >0.3, however the cross
loadings are <0.5
coc4 | 395" 477" 1
COC5 | 458" 3707 3427 1
COC7 | 3987 476" 4007 486" |
coC3  .109 208" 2417 ,.-"'fo91 ._578 1
K 1%
coCcé6 175" 143" 3117 2497 423" | 416" 1
CcoC8  .053  .021 .106 2577 20271 3027 3227 1
coCY 148" 117 2407 1997 31171 4957 3527 4117 1
COC10 .078 .150° .186° 206" .100 | .402"° 595 485" 4217 1

**Correlation is significant at the 0.01 level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)

Principal component analysis revealed the presence of two components with
eigenvalues exceeding 1 (see Table 4.27). Scree plot showed that the line is
almost flat from the third component on, indicating that two components should
be retained (Zhang 2005b) (see Figure 4.7). Actual eigenvalues for the first two
components obtained from actual data were larger than those from the random
data, suggesting that the number of components extracted were two (O Connor

2000) (see Table 4.27). The two components explained 54.160% of the total
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variance for causes of corruption (see Table 4.27). Structure matrix of factor
analysis of causes of corruption has been listed in Table 4.28. The two
components were named flawed regulation systems and lack of a positive
industrial climate according to their related specific casuses of corruption. The

final factor analysis result of causes of corruption has been listed in Table 4.29.

Table 4.27 Cause of corruption components extracted from principal

component analysis

Component Eigenvalue from Eigenvalue from random Accumulated
number actual data data by parallel analysis variance explained
1 3.093 1.315 38.668%
2 1.239 1.196 54.160%
3 0.825 1.107
3
s
& 2
=3
5
5
1
D—-
T T T T T T I T
1 2 3 4 5 -1 7 8

Component number

Figure 4.7 Scree plot of factor analysis of causes of corruption
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Table 4.28 Factor analysis results of causes of corruption

Structure Matrix

Items
1-COC 2-COC
CcoC3 0.471 0.165
COCo6 0.568 0.454
COC8 0.764 0.156
COC9 0.792 0.299
COC10 0.777 0.160
COCl1 0.108 0.631
coC2 0.058 0.474
COoC4 0.303 0.630
COC5 0.347 0.707
COoC7 0.381 0.840

Note: Factor extraction, principle component analysis; Factor rotation, promax

Table 4.29 Consolidated framework of causes of corruption

Underlying factor Code Specific cause
Previous Current
Flawed regulation COCI1 FRS1 Multifarious licenses or permits
systems COC4 FRS2 Lack of rigorous supervision
COC5 FRS3 Inadequate sanctions
COC7 FRS4 Negative leader roles
Lack of a positive COC6 LPIC1 Poor professional ethical standards
industrial climate COC8 LPIC2 Over-close relationships among contract
parties
COC9 LPIC3 Great project complexity
COC10 LPIC4 Interpersonal connections
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4.3.3.3 Factor Analysis Results of the Prevailing

Anti-Corruption Strategies

With specific to prevailing anti-corruption strategies, its KMO value was 0.821,
indicating good sampling adequacy (Field 2009; Hair et al. 2010). Bartlett™s
test of sphericity produced an approximation of x* = 1787.405 (p<0.001); the
inspection of the correlation matrix revealed the presence of numerous
coefficients of 0.3 and above (see Table 4.30), indicating correlations between
the specific items of prevailing anti-corruption strategies sufficiently large for
principal component analysis (Tobias and Carlson 1969; Ngai and Cheng 1997).
All anti-image correlation values of prevailing anti-corruption strategies are
greater than 0.5, confirming the factorability of factor analysis to be conducted

(Kaiser 1976).
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Table 4.30 Total correlations of the prevailing anti-corruption strategies

ACS1  ACS2 ACS3 ACS4  ACS5 ACS6  ACS7  ACS8  ACS9  ACSI0  ACSI1  ACSI5  ACS16 ACS17  ACS12 ACS13 ACS14

ACSI 1
ACS2 7057 1
ACS3 619™ 753" ) The correlations between these items and others
. . . are >0.3, however the cross loadings are <0.5
ACS4 481 499 530 1
ACS5 4017 4167 408" 7637 1
ACS 6 4697 5257 602" 596 552
ACS 7 5507 6037 616 5157 3737
ACS 8 329" 3667 386" 2267 “‘_.‘LQZM"“
ACS 9 3587 4037 3617 3217 2957
ACS10 3407 3667 3457 2207 227 3217 362" .§§7** i 5407 1
ACS11 1820 137 113 “,_.-:0“1'9“ -006 052 .091 /346 3977 3177 1
ACSI15 3727 3917 3307 2817 2557 3817 3297 ,262’:.-’: 2997 2477 ""-._‘184* 1
ACSI6 3317 3037 3137 166 110 2697 3637 185 2207 1847 :"'1___38 754 1
ACS17 2957 2837 2717 165t 1447 2687 | 3357 .}5219* 1857 162° .0;3;‘4__3 5997 814" 1
ACS12 209" 128 -009  .094 .089 061 -.002 ;5.011 036 110 .102""-.'_ 136 047 058 1
ACSIZ 65T 212 22 227 203 2157 39 S ons 25T 217" .088‘."'-___ 2547 a7t 162" | 664 1
ACS14 203" 2527 283 2017 212" 208" 2127 | 330" 3597 | 266 163" 3477 1 214 1987 1 3247 548" 1

**Correlation is significant at the 0.01 level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)
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Principal component analysis revealed the presence of four components with
eigenvalues exceeding 1 (see Table 4.31). Scree plot showed that four
components should be retained (see Figure 4.8). Actual eigenvalues for the first
four components obtained from actual data were larger than those from the
random data, suggesting that the number of components extracted were four (O
Connor 2000) (see Table 4.31). The four components explained 68.391% of the
total variance for prevailing anti-corruption strategies (see Table 4.31).
Structure matrix of factor analysis of prevailing anti-corruption strategies has
been listed in Table 4.32. The four components were named leadership, rules
and regulations, training, and sanctions according to their related specific items.
The final factor analysis result of prevailing anti-corruption strategies has been

listed in Table 4.33.

Table 4.31 Prevailing anti-corruption strategy components extracted from

principal component analysis

Component Eigenvalue from Eigenvalue from random Accumulated
number actual data data by parallel analysis variance explained
1 6.218 1.675 36.578%

2 1.931 1.525 47.938%

3 1.793 1.424 58.485%

4 1.684 1.334 68.391%

5 0.909 1.257
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Figure 4.8 Scree plot of factor analysis of prevailing anti-corruption
strategies

Table 4.32 Factor analysis results of prevailing anti-corruption strategies

Structure Matrix

Items
1-ACS 2-ACS 3-ACS 4-ACS

ACS1 732 440 417 221
ACS2 793 466 407 .168
ACS3 .806 452 385 .055
ACS4 .823 205 187 .240
ACSS5 .739 162 127 229
ACS6 .808 416 342 .164
ACS7 72 S15 424 .030
ACSS 443 .836 237 .077
ACS9 .503 .820 272 178
ACS10 407 765 225 195
ACS11 .040 .641 .184 131
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ACS15 420 354 .843 273
ACS16 317 276 951 123
ACS17 .303 216 .891 119
ACS12 .088 .054 .079 .850
ACS13 .243 .204 206 902
ACS14 356 412 290 .670

Note: Factor extraction, principle component analysis; Factor rotation, Promax

Table 4.33 Consolidated framework of the prevailing anti-corruption strategies

Underlying Code Observed variables
factor Previous  Current
Leadership ACSI1 LEA1 Anti-Corruption issues are important
ACS2 LEA2 Act positively and cooperate
ACS3 LEA3 Act decisively when anti-corruption issues are
important
ACS4 LEA4 Praise for working honestly
ACSS LEAS Remind each other to work fairly and honestly
ACS6 LEA6 Provide help to work honestly
ACS7 LEA7 Corruption free environment is provided
Rules and ACS8 RARI1 Adequate source of information
regulations ACS9 RAR2 Rules protect us from vigilance cases
ACS10 RAR3 Rules should be consulted by all
ACS11 RAR4 Rules do not impose restrictions
Training ACS12 TRAI Training is necessary
ACS13 TRA2 Training helps me
ACS14 TRA3 Training helps in prevention of corrupt practices
Sanctions ACSI15 SAN1 Fear of administrative sanction
ACS16 SAN2 Fear of economic sanction
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Underlying Code Observed variables

factor Previous Current

ACS17 SAN3 Fear of penal sanction

4.4 CHAPTER SUMMARY

Based on the results of structured interviews, 24 corruption indicators, ten
causes of corruption, and nine anti-corruption strategies in the Chinese public
construction sector were identified. A questionnaire was then developed based
on the interview results and distributed via three channels, namely, online
survey, interview survey in a forum, and field survey in construction sites.
Lastly, 188 valid replies were collected. Various statistical analysis techniques,
such as Cronbach's alpha, standard deviation, standard error, and one way
analysis of variance, were used to test the collected data. All the statistical
parameters were found to be acceptable for the further data analysis. By doing
factor analysis of the collected data, corruption indicators were categorized into
five underlying factors, namely, immorality, unfairness, opacity, procedural
violation, and contractual violation; the causes of corruption were categorized
into two underlying factors, namely, flawed regulation systems, and the lack of
a positive industrial environment; the anti-corruption strategies were
categorized into four underlying factors, namely, leadership, rules and

regulations, training, and sanctions.
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CHAPTER SINVESTIGATING THE
UNDERLYING CORRUPTION
INDICATORS IN THE CHINESE
PUBLIC CONSTRUCTION SECTOR

5.1 INTRODUCTION

This chapter first investigates the prioritization of corruption indicators in the
Chinese public construction sector, and then explores the underlying corruption
indicators by investigating the influences of corruption indicators to the
perceived level of corruption using the means of structural equation modeling

analysis.
5.2 PRIORITIZATION OF CORRUPTION INDICATORS

To prioritize corruption indicators, this study adopted a formula developed by
Ke et al. (2011) to calculate the significance index of each corruption indicator.

The formula is as follows:

cr,, = 2= (Formula 5.1)

where C/ . = the significance index of the ith corruption indicator

cl

mpi

= the probability assessment of the ith corruption indicator, by

the mth respondent
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Ccl

msi1

= the severity assessment of the ith corruption indicator, by the
mth respondent
n = the number of respondents

Table 5.1 shows the prioritization results of the entire corruption indicators.

The survey results reveal that the top five corruption indicators under the
assessment of probability are as follows: (1) proper record of hindrances is not
being maintained from the beginning; (2) the conditions/specifications are
relaxed in favor of contractor to whom the work is being awarded; (3)
compliance with conditions regarding obtaining licenses, insurance policies and
deployment of technical staff not being followed by contractor; (4) the work is
not executed as per original sanction accorded; and (5) the consultant is not

appointed after proper publicity and open competition.

The top five corruption indicators under the assessment of severity are as
follows: (1) site supervisor neglects his duties for taking bribe from contractor;
(2) substitution of unqualified materials in construction; (3) proper record of
hindrances is not being maintained from the beginning; (4) confidential
information of bidding is disclosed to a specific bidder; and (5) contractors

provide false certificates in bidding.

Considering the probability and severity simultaneously, the top five corruption
indicators are as follows: (1) proper record of hindrances is not being

maintained from the beginning; (2) site supervisor neglects his duties for taking

132



bribe from contractor; (3) the work is not executed as per original sanction
accorded; (4) compliance with conditions regarding obtaining licenses,
insurance policies and deployment of technical staff not being followed by

contractor; and (5) substitution of unqualified materials in construction.

Table 5.1 Prioritization of corruption indicators

Corruption Probability Severity
Rank Significance index
indicator Mean Rank  Mean Rank
1 CI17 3.75 3.71 1 3.80 3
2 CI24 3.59 3.23 6 4.00 1
3 CI15 3.57 3.45 4 3.69 6
4 Cll6 3.56 3.52 3 3.61 7
5 CI23 3.50 3.01 16 4.06 1
6 C122 3.37 3.05 14 3.73 4
7 CI2 3.35 3.20 8 3.50 12
8 C121 3.35 3.04 15 3.70 5
9 Cl4 3.34 3.43 5 3.26 19
10 CI13 3.33 3.16 9 3.51 9
11 CI18 3.32 3.06 13 3.60 8
12 C19 3.27 3.21 7 3.34 15
13 Cl12 3.22 3.54 2 2.92 24
14 CI19 3.18 3.08 11 3.28 18
15 CI5 3.14 3.14 10 3.14 20
16 Cl14 3.13 2.79 17 3.51 10
17 CI20 3.13 2.79 18 3.51 11
18 CI6 3.03 3.06 12 3.00 23
19 CI10 2.97 2.62 22 3.37 14
20 CIl 2.95 2.63 21 3.30 17
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Corruption Probability Severity

Rank Significance index
indicator Mean Rank  Mean Rank
21 CI7 2.89 2.74 19 3.05 22
22 CI8 2.87 2.70 20 3.06 21
23 CI3 2.86 2.47 23 3.31 16
24 CI11 2.82 2.28 24 3.50 13

5.3 AHYPOTHESIZED MODEL OF CORRUPTION
INDICATORS AND THE PERCEIVED LEVEL OF

CORRUPTION

Based on the factor analysis results of corruption indicators, and the
respondents® perceived level of corruption, a hypothesized structural equation
model (as shown in Figure 5.2) was proposed to investigate the underlying
corruption indicators in the Chinese public construction sector. Theoretically, a
structural equation model comprises several measurement models and a
structural model. The measurement model describes how well the various
observed variables measure the latent variables. The structural model describes
the relationships among the latent variables (Molenaar et al. 2000; Wong and
Cheung 2005; Molenaar et al. 2009; Eybpoosh et al. 2011). This hypothesized
structural equation model contains six measurement models, including one
measurement model measuring the perceived level of corruption and five
measurement models measuring the five underlying factors of corruption
indicators (immorality, unfairness, opacity, procedural violation, and

contractual violation). The hypothesized structural model contains one
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structural model, which measures the influences of the diverse underlying
factors of corruption indicators on the perceived level of corruption. The
underlying corruption indicators can be obtained by testing the hypothesized
structural equation model. The hypothesized structural equation model consists

of five hypotheses as follows.

H1: The underlying factor immorality is positively correlated with the

perceived level of corruption in the Chinese public construction sector

H2: The underlying factor unfairness is positively correlated with the perceived

level of corruption in the Chinese public construction sector

H3: The underlying factor opacity is positively correlated with the perceived

level of corruption in the Chinese public construction sector

H4: The underlying factor procedural violation is positively correlated with the

perceived level of corruption in the Chinese public construction sector

H5: The underlying factor contractual violation is positively correlated with

the perceived level of corruption in the Chinese public construction sector
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Figure 5.2 Hypothesized structural equation model of corruption indicators and
the perceived level of corruption

5.4 MODEL EVALUATION

As previously mentioned in Section 3.5.2, partial least squares structural
equation modeling (PLS-SEM) was adopted to test the hypothesized structural
equation model. Data gathered from the questionnaire were entered into the
Smart PLS 2.0M3 software to test the model. As a structural equation model is
composed of several measurement models and a structural model, its model
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evaluation process consists of two separate sections, namely, the evaluation of

the measurement models and the evaluation of the structural model.

5.4.1 Evaluation of the Measurement Models

As mentioned in Section 3.5.2, three indicators, namely, composite reliability
(CR), loadings of measurement items on the corresponding construct, and
average variance extracted (AVE), were examined to evaluate four kinds of
validity of the measurement models, namely, (1) indicator reliability, (2)
internal consistency reliability, (3) convergent validity, and (4) discriminating
validity (Hair et al. 2011). Tables 5.2 to 5.4 show the evaluation results of the
measurement models. Table 5.2 shows that (1) the loadings of all the corruption
indicators are greater than 0.4, indicating an acceptable indicator reliability
(Hulland 1999; Ning and Ling 2013); the CR values are over 0.7, suggesting a
satisfactory level of reliability of internal corruption indicators with each
construct (i.e. the underlying factor of corruption indicators) (Hair et al. 2011);
and the AVE values are higher than 0.5, showing a satisfactory level of
convergent validity of the constructs (Hair et al. 2011). Table 5.3 shows that the
AVE of each construct is higher than its squared correlation with any other
construct. Table 5.4 indicates that each corruption indicator has the highest
loading on its corresponding construct. These results suggest the high

discriminate validity of the constructs (Hair et al. 2011; Ning and Ling 2013).
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Table 5.2 Evaluation results of measurement models

Construct Code Loading T-value AVE CR
MM IMM1 0.666 12.312 0.5479 0.7242
IMM3 0.495 8.766
IMM4 0.500 8.838
IMMS5 0.621 11.111
IMM6 0.644 10.528
UNF UNF1 0.617 10.720 0.5665 0.7352
UNF2 0.544 11.377
UNF4 0.564 11.083
UNFS5 0.491 8.733
UNF6 0.442 4.886
OPA OPAl 0.619 8.842 0.5940 0.7111
OPA3 0.574 10.640
OPA4 0.608 11.641
OPAS 0.405 4.503
PRV PRV1 0.588 11.646 0.5735 0.7282
PRV2 0.477 7.933
PRV3 0.497 8.483
COoV COV1 0.729 16.922 0.5706 0.7892
Cov2 0.559 8.279
PLC PLC 0.821 17.261 0.6901 0.7722

Table 5.3 Correlation matrix and the square root of each constructs AVE

cov PLC IMM OPA PRV UNF
Cov 0.7554*
PLC 0.7233 0.8307*
IMM 0.6361 0.7986 0.7402*
OPA 0.3912 0.7426 0.4258 0.7707*
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cov PLC IMM OPA PRV UNF
PRV 0.4184 0.6753 0.4160 0.4258 0.7573*
UNF 0.5412 0.8055 0.5194 0.5072 0.5070 0.7527*
Note: *square root of each construct”s AVE
Table 5.4 Cross loadings for individual corruption indicators

cov PLC IMM OPA PRV UNF

COoVvl 0.7288 0.5445 0.4564 0.3170 0.3273 0.4207
COoV2 0.5591 0.3793 0.3659 0.1729 0.2018 0.2649
PLC 0.3001 0.8210 0.3314 0.3081 0.2802 0.3342
IMM1 0.4816 0.5552 0.6664 0.3080 0.2626 0.4219
IMM3 0.3044 0.4052 0.4948 0.2016 0.2185 0.2156
IMM4 0.2772 0.3855 0.4996 0.1996 0.1653 0.2477
IMMS5 0.3778 0.4808 0.6211 0.2980 0.2567 0.2730
IMM6 0.4022 0.5057 0.6442 0.2332 0.3079 0.3406
OPA1l 0.1680 0.3883 0.1223 0.6195 0.2290 0.2523
OPA3 0.2852 0.4471 0.2530 0.5742 0.2258 0.3561
OPA4 0.1974 0.4578 0.2790 0.6080 0.3060 0.3218
OPA5S 0.1911 0.2820 0.2786 0.4054 0.1310 0.1154
PRVI1 0.1956 0.3768 0.2052 0.2780 0.5883 0.2957
PRV2 0.2087 0.3109 0.1467 0.1956 0.4766 0.2474
PRV3 0.2521 0.3662 0.2913 0.1897 0.4972 0.2498
UNF1 0.3331 0.4480 0.2815 0.2438 0.3179 0.6167
UNF2 0.2879 0.3931 0.2295 0.1875 0.2538 0.5439
UNF4 0.3127 0.4862 0.2913 0.3808 0.3416 0.5635
UNFS5 0.2031 0.3940 0.2827 0.2943 0.1260 0.4912
UNF6 0.2417 0.3263 0.2478 0.1634 0.2427 0.4421
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5.4.2 Evaluation of the Structural Model

Table 5.5 shows the path coefficients and corresponding t-statistics of the
structural model. All five paths have t-values greater than 2.58, indicating that
they are statistically significant at the 0.01 level (Hair et al. 2011). Therefore,
the five hypotheses (H1, H2, H3, H4, and HS5) are supported in the
hypothesized sign. Figure 5.3 shows the test results of the hypothesized

structural equation model.

Table 5.5 Evaluation results of the Structural Model

Paths Hypothesized sign Path coefficient t-value  Inference
IMM—PLC + 0.342 15.527 Supported
UNF—PLC + 0.296 15.187  Supported
OPA—PLC + 0.309 15.089 Supported
PRV—PLC + 0.191 11.393 Supported
COV—PLC + 0.145 8.077 Supported
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Figure 5.3 Testing results of the hypothesized structural equation model

5.5 THE UNDERLYING CORRUPTION INDICATORS IN

THE CHINESE PUBLIC CONSTRUCTION SECTOR

Based on the PLS-SEM results, all the statistical indicators were found to be
acceptable, which validated the five hypotheses proposed in this chapter (Hair
et al. 2011). The PLS-SEM results suggest that the construct of immorality has
the highest influence on the perceived level of corruption in the Chinese public
construction sector with a path coefficient of 0.342, which can be regarded as
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the most influential underlying corruption indicator. Following immorality are
opacity (0.309), unfairness (0.296), procedural violation (0.191), and
contractual violation (0.145). The five underlying corruption indicators are

discussed as follows.

5.5.1 Immorality

Immorality was regarded in this study as the most influential corruption
indicator in the Chinese public construction sector. It mainly refers to the
corruption indicators that can be attributed to the immoral initiatives of industry

practitioners.

Immorality can be explained as a kind of behavior that is in active opposition to
a body of standards or principles considered good and right (Olivier De Sardan
1999; Letki 2006). Corruptors inevitably perform immoral conducts when they
engage in corruption. This study reveals that a large number of corrupt
practices performed by various industry practitioners in the Chinese public
construction sector have a high correlation with immoral initiatives. Examples

of specific scenarios are as follows:

® Many immoral contractors are reluctant to construct the project rigorously
based on the original design sanctioned and are inclined to propose many
construction changes as possible to reap an extra profit. To obtain the

approval of these proposed changes, they bribe the client or consultant staff.
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Previous research has validated the close relationships between corruption
and excessive construction change orders in a project (Love et al. 2002;

Wu et al. 2005; Fernie et al. 2006; Hwang and Low 2012).

To secure a project, a contractor who does not meet due qualified
requirements may cheat in project biddings by using the qualification
certificates of others. However, before doing this, the contractor usually
has already established a corrupt relationship with immoral client staff who
allows them to do so (Jaselskis and Talukhaba 1998; Zarkada-Fraser 2000;

Oo et al. 2010).

An immoral contractor may substitute qualified materials with substandard
materials during the construction process. It is a common corrupt practice
in projects in which corruption was verified. Through this substitution, the
corrupt contractor can compensate for their previous loss in paying bribes

(Zou 2006; Deng et al. 2014).

Immoral site supervisor staff members who take bribes from a contractor
may neglect their duties by exercising looser supervision on the
contractor’s works so that the contractor can reap a higher profit with their
substandard works performed during the construction stage (Zou 2006;

Deng et al. 2014).
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5.5.2 Opacity

Opacity was regarded in this study as the second most influential corruption
indicator in the Chinese public construction sector. It is mainly related to

specific corruption indicators with opacity characteristics.

Considerable research efforts have proved that opacity provides a fertile soil for
corruption to flourish in the construction sector because it hinders the public
from accessing project information and disallows the monitoring of corrupt
practices (Wang et al. 1999; Fan 2002a; 2002b; Zhang and Zhu 2007; Tabish
and Jha 2011a; Le et al. 2014b). Opacity is a crucial issue in the Chinese public
construction sector as evidenced in this study, particularly in project awarding.

Examples of specific cases are listed as follows:

® A large public project calling for bids may be clandestinely split into
several small projects by corrupt government officials or client staff, and
then contracted directly to the companies they prefer. This misconduct is
notorious in China, even in national-level public project such as the Three

Gorges Project (Xinhua Net 2014a).

® Some clients refuse to provide adequate publicity to project bidding
information to ensure that their preferred companies win the contract. For

example, they may set a short time for the bidding call announcement or
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advertise the bidding call announcement on a local newspaper which has a

limited audience.

The potential for opacity is large in the evaluation of tenders and in the
subsequent contract awarding (Oo et al. 2010). Although the client is the
one to select which tenderer to contract a project, a panel responsible for
evaluating diverse tenderers should be established to facilitate the tenderer
selection in the Chinese public construction sector (Ma 2007). The
evaluating process by the evaluation panel is not usually accessible to the
tenderers (Cao and Li 2008). Therefore, the corrupt members of the
evaluation panel can give tenderers who bribed them favorable evaluations.
Although the evaluation panel recommends a list of qualified tenderers
based on their competence, corrupt client staff may still choose the
unqualified contractor who bribed them. This process is also opaque to all

the tenderers (Jiang and Feng 2007).

5.5.3 Unfairness

This section discusses unfairness, the third most influential corruption indicator

in the Chinese public construction sector. It refers to specific corruption

indicators with unfair characteristics.

Inevitably, corruption causes unfairness because corruptors provide unequal

treatment between reputable companies and corrupt companies (Andersson and
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Heywood 2009; Tabish and Jha 2011a). Similar to opacity, unfairness is also
found in this study to be particularly prominent in the project awarding phase.
For instance, the client could set some extreme requirements to exclude
qualified tenderers from the bidders* list and only allow the “favored” tenderer
to participate in the bidding. This method runs counter to the rule of fair
competition. In another case, the client may relax the conditions and
requirements for the unqualified companies who gave them bribes. The client
may also intentionally disclose some underlying confidential information to a
specific tenderer to ensure that the “favored” tenderer would win the contract.
Moreover, the corruption indicators encapsulated by this underlying factor were
also considered by previous studies as the misconducts most related to
corruption and most easily perceived by industry practitioners (Deng et al. 2003;

Krishnan 2009; Tabish and Jha 2011a).

5.5.4 Procedural Violation

The corruption indicators involved in procedural violation mainly refer to
misconducts that are non-compliant with the routine principles and procedures
of project procurement and construction. This study reveals that procedural
violation is an essential part of corruption vulnerabilities in the Chinese public
construction sector, consistent with the findings of previous studies on
corruption in other countries, such as Nigeria (Alutu and Udhawuve 2009),

South Africa (Bowen et al. 2012), India (Tabish and Jha 2011a; 2012), and
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Turkey (Gunduz and Onder 2013). The main specific corruption indicators

under procedural violation in the Chinese context are as follows:

® Some projects do not receive administrative approvals from the
construction-related government department because of insufficient
preparation for the project construction, for instance, insufficient
environmental protection measures. However, the reality is that these
projects may still be constructed even without inspection from the
government department (Xinhua Net 2011a). To a certain extent, this
situation could be attributed to the corrupt relationship between the client

of the project and the government department.

® A situation exists in the Chinese public construction sector in which project
funds may be embezzled by corrupt governmental officials (Deng et al.
2003), which leads to projects being limited in the sanctioned financial
provisions. This misconduct causes different adverse consequences for
public projects, such as contract dispute, and project delivery delay (Barros

etal. 2013; Xie et al. 2014).

® Some projects are not rigorously constructed on the basis of the sanctioned
purpose. For instance, some corrupt officials who took bribes from a
company could allow parts of a project, which is originally designed as a
public utility, to be changed into a commercial center and then lease the

commercial center to the company. These misconducts have been reported
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many times by the Chinese media (Zhongzheng Net 2009; Hebei News

2013).

5.5.5 Contractual Violation

The specific corruption indicators involved in contractual violation mainly refer
to the non-compliance with or the misuse of contract provisions. This study
demonstrates two specific corruption indicators encapsulated in this underlying

corruption indicator as follows:

® (ontractors may not deploy sufficient technical staff and equipment as
they promised in the contract. However, only a few contractors were
reported to be blamed or fined for this violation (Meng 2006; Shen et al.
2006; Meng 2007; Ye et al. 2013), which could be attributed to the corrupt

relationship between contractors and clients.

® The escalation clause has been widely misused by corrupt client staff and
contractors to gain improper profits (Lan 1999; Li 2010; China News 2012;
Ye et al. 2013). For instance, a client staff may actively approve of a
material inflation claim proposed at an unreasonably high price by a

contractor for the promised kickback to be provided by the contractor.
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5.6 CASE STUDY

In this section, a prosecuted corruption case is scrutinized in detail to
triangulate the research findings obtained from the model validation in the
chapter. On 15 November 2010 a renovated energy saving residential building
in Jingan District, Shanghai was burnt down, resulting in the loss of 58 lives,
71 people injured, and economic loss of CNY 158 million (approximately USD
25.5 million). The case appeared to have been referred to as a construction
safety accident. However, the investigation report revealed that the root cause
of the accident was corruption in construction. The case and the details related

to corruption are discussed as follows.

The case pertains to a renovated energy saving project funded by the Jingan
District Construction and Traffic Committee (JDCTC). The implementation of
the project was arbitrarily proposed by the chief director of JDCTC and thus,
the project received no legal administrative approval and legal financial
sanctions from the government. The general manager of Shanghai Jiayi
Construction and Decoration Co. Ltd. (SJCD) has an intimate relationship with
the chief director of IDCTC, who suggested the project to be awarded to SJCD
even when the project was still at its conception stage. Nevertheless, SICD did
not meet any of the qualification requirements of contracting the project. Under
such a circumstance, the chief director of JDCTC brought forward that the

project be awarded first to Jingan General Construction Company (JGCC), who
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met the contracting qualification requirements, which would then eventually
subcontract the project to SJICD. However, JGCC was not in the shortlist of
eligible candidate companies that could contract renovated energy saving
projects in Jingan District. Thus, the chief director of JDCTC decided

arbitrarily to update the shortlist to include JGCC.

As a recommended consulting company of JDCTC, Shanghai Fuda
Engineering Management Consulting Co. Ltd. (SFEMC) secured the bidding
consultancy contract for the project. Based on the contract, SFEMC was
responsible for administering the bidding procedures for the project in behalf of
JDCTC. Considering that the project would be eventually awarded to SJCD,
which was not qualified to contract the entire project, SFEMC proposed an
illegal bidding mode that would help SICD secure the project in a speciously
legal manner. Under the proposed bidding model, the entire renovated energy
saving project was split into three small projects to enable SJCD to undertake
each project legally. A small project was selected to call for bids and would be
awarded to SJCD, as planned. Subsequently, the other two small projects were
awarded directly to SJCD based on the consideration that the two other projects

were highly similar to the project that had openly called for bids.

SJCD was not a qualified candidate contractor that can undertake a renovated
energy saving project in Jingan District, and thus, JGCC participated in the

project bidding in behalf of SJCD. Based on the arrangement of a staff member
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from JDCTC, two construction companies together with JGCC submitted the
bidding documents. However, all bidding documents were prepared by SJCD
and the representatives of the three companies in the bidding meeting were all
from SJCD. Finally, the project was awarded to JGCC and then subcontracted
to SJCD, as planned. Although SJCD secured the project, it could not
undertake it because the company only has ten employees. SICD divided the
project into three parts, namely, energy saving branch, scaffolding branch, and
aluminum window branch. SJCD then subcontracted these parts to different
contractors. However, such subcontracting violates the construction law in

China.

Utilizing Shanghai Dimu Property Management Co. Ltd. (SDPM) as a front
company, two local merchants secured the scaffolding branch by bribing a
deputy general manager of SJCD. Subsequently, SDPM illegally subcontracted
the scaffolding branch further to a welding foreman. The welding foreman
hired two frontline workers to implement the welding operation. For the two
frontline workers, one had an outdated welding operation certificate, while the

other one did not possess a welding operation certificate.

Meanwhile, with the help of a staff member from JDCTC, Shanghai Zhengjie
Energy Saving Engineering Co. Ltd. (SZESE) secured the energy saving
branch from SJCD and took charge of supplying insulation materials for the

project.
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On 15 November 2010, a splash spark from the illegal welding operation of the

two unqualified frontline workers ignited the insulation materials, which were

supplied by SZESE and should have been flame-retardant materials. The

network of the related parties in this case is depicted in Figure 5.4.
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Bidding Consultancy

Jingan District Construction and
Traffic Committee (JDCTC)

Shanghai Fuda Engineering

(SFEMC)

Management Consulting Co. Ltd. |
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v

Contractor

Shanghai Jiayi Construction and
Decoration Co. Ltd. (SJCD)

Illegal Subcontracting Illegal Subcontracting
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Shanghai Dimu Property
Management Co. Ltd. as front
company

Illegal Subcontracting

Welding Foreman

Temporary Hiring

Unqualified Front
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Energy Saving Branch

Shanghai Zhengjie Energy
Saving Engineering Co. Ltd.
(SZESE)

Figure 5.4 Overview of the Corruption Case
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After scrutinizing the case, a total of 21 specific corruption indicators were
identified and categorized under different underlying corruption indicators, as
shown in Table 5.6. Among these specific corruption indicators, seven refered
to immorality, this had the highest frequency, followed by opacity (5),
unfairness (4), procedural violation (3), and contractual violation (2). Such
results echo the findings obtained in previous sections in the chapter that
immorality is the most siginificant underlying corruption indicator in public
construction projects, followed by opacity, unfairness, procedural violation, and

contractual violation.

Table 5.6 Specific Corruption Indicators Involved in the Case

No. Corruption indicator Underlying
corruption

indicator

1 Being organized by the staff of JDCTC, a fake biddingwas conducted =~ Immorality
and the project was awarded to JGCC as have planned.

2 JGCC, the company serving as the front contractor of the project, was
affiliated with JDCTC, namely the client of the project.

3 The Chief Director of JDCTC actively recommended the project to be
awarded to SICD even it has poor records in construction safety.

4 An official of IDCTC helped SZESE secure the subcontract of
insulation materials branch.

5 The insulation materials provided by SZESE are unqualified that they
are not flame retarded as they should be.

6 The two local merchants secured the subcontract of scaffolding branch

by utilizing SDPM as a front company.
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No.

Corruption indicator Underlying
corruption

indicator

The chief site supervisor neglects his duties that he did not halt
construction work even he had found the project was undergoing
without due administrative approval as well as a detailed construction
scheme.

The chief director of the government designated SICD to undertake Opacity
the project even before the project was started.

When he was told that SJCD could not undertake the project subject to
the fact that it dissatisfied the due qualification requirement, the chief
director of JDCTC proposed to award the project to JGCC first and
then subcontract it to SICD.

SFEMC proposed to split the entire project into three small projects to
make sure SICD undertake the project legally.

To award the project to JGCC, the chief director of JDCTC made
JGCC an eligible candidate company who could undertake renovated
energy saving project in Jingan District by updating the candidate
shortlist optionally.

The supplier of insulation materials was determined in advance under
the influence from the government officials.

SFEMC, the bidding consultancy for the project, was not appointed Unfairness
after an open competition.

The site supervisor was not appointed after proper publicity and open
competition. In reality the appointed site supervisor has direct interest
relationship with the client of the project.

An invited bidding was conducted to determine the suppliers of
insulation materials, which should have been an open bidding based

on the regulations.
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No. Corruption indicator Underlying

corruption
indicator
4 Bid evaluation panel provided biased evaluation to the favored
supplier of insulation materials.
1 The proect received neither legal administrative approval nor legal Procedural
financial sanctions from the government. violation
2 The chief director of the government department, namely JDCTC,
sanctioned the project illegaly.
3 The project was in lack of financial provisions.
1 SJCD subcontracted the project to different subcontractors illegally Contractual

because in reality SJCD has no adequate technical staffs to implement  violation
the project.
2 The majority contracts were signed in the name of JGCC but using the

stamp of SICD.

5.7 CHAPTER SUMMARY

This chapter first investigated the prioritization of corruption indicators from
various perspectives, such as the assessment of its probability, severity, as well
as the simultaneous consideration of probability and severity. Subsequently,
following a partial least squares structural equation modeling analysis, five
underlying corruption indicators in the Chinese public construction sector,
namely, immorality, opacity, unfairness, procedural violation, and contractual
violation, were consolidated and discussed. Finally, a prosecuted construction

corruption case was scrutinized in detailes, the findings of which also echoed
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the results obtained from the partial least squares structural equation modeling

analysis.
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CHAPTER 6 INVESTIGATING THE
PRINCIPAL CAUSES OF
CORRUPTION IN THE CHINESE
PUBLIC CONSTRUCTION SECTOR®

6.1 INTRODUCTION

This chapter explores the principal causes of corruption by testing a hypothesis
that causes of corruption are positively correlated with corruption indicators in
the Chinese public construction sector, by using PLS-SEM method. The
principal causes of corruption including other relevant specific causes that have

a significant contribution to corruption are investigated in this chapter.

6.2 A HYPOTHESIZED MODEL OF CAUSES OF

CORRUPTION AND CORRUPTION INDICATORS

Sustained efforts have been made to investigate causes of corruption in the
construction sector, particularly in the public sector. Because corruption is
regarded as a result of an unethical decision (Zarkada-Fraser and Skitmore
2000; Liu et al. 2004; Moodley et al. 2008), prior studies have revealed several

explanations at the macro level. First, a defective law system may provide

* Major part of this chapter has been published in the following paper:

Le, Y., Shan, M.*, Chan, A.P.C., & Hu, Y. (2014). Investigating the causal relationships
between causes of and vulnerabilities to corruption in the Chinese public construction
sector. ASCE Journal of Construction Engineering and Management, 140(9), 05014007.
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opportunity for corruption (Bologna and Del Nord 2000; Sha 2004). Ling and
Tran (2012) observed that over-close relationships among contracting parties
could lead to corruption. Bowen et al. (2012) stated that the negative role
models of public officials and absence of deterrents and sanctions are key
causes of corruption in construction. Apart from these cause, Sohail and Cavill
(2008) and Tabish and Jha (2011a) emphasized that the occurrence of
corruption is due to deregulation in the public construction sector, excess
competition of the construction market, and inappropriate political interference
in investment decision making. Tanzi (1998) further examined the causes of
corruption at multiple levels and aspects, such as regulations and authorizations,
discretionary decisions, wage level of public servants, penalty systems,

institutional controls, transparency, as well as role models of leadership.

Based on the findings of Section 4.3.3, a hypothesized structural equation
model was constructed as shown in Figure 6.2. Different from the hypothesized
model of Chapter 5, the hypothesized model of causes of corruption and
corruption indicators comprises two second-order hierarchical models except
for the common measurement model and structural model. To be specific, this
hypothesized model contains seven measurement models, including two
measurement models measuring the two constructs of causes of corruption,
namely, flawed regulation systems and the lack of a positive industrial climate,
and five measurement models measuring the five constructs of corruption

indicators, namely, immorality, unfairness, opacity, procedural violation, and
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contractual violation. Meanwhile, this hypothesized model contains two
second-order hierarchical models which measure the causes of corruption and
corruption indicators, respectively. With respect to these hierarchical models,
causes of corruption were considered as a two-dimensional and second-order
construct, and corruption indicators were considered as a five-dimensional and
second-order construct. The development of second-order hierarchical model
followed the approach advocated by Wetzels et al. (2009) because it maximizes
the interpretability of both measurement and the hierarchical models.
Additionally, the hypothesized model contains one structural model which
measures the causal relationships between causes of corruption and corruption
indicators. The hypothesis that causes of corruption are positively correlated
with corruption indicators is to be tested within this hypothesized structural

equation model.

6.3 MODEL EVALUATION

Data of causes of corruption and corruption indicators were collected from the
questionnaire survey and input the software Smart PLS 2.0M3 to test the
hypothesized structural equation model. Given that the hypothesized structural
equation model contains three types of components, namely, measurement
models, hierarchical models, and the structural model; its evaluation was also
conducted in three steps, which focused on each type of component

respectively.
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Figure 6.2 A hypothesized structural equation model of causes of corruption and corruption indicators
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6.3.1 Evaluation of Measurement Models

The evaluation criteria for the measurement models specific to key underlying
causes of corruption and underlying factors of corruption indicators are exactly
the same as those have previously been introduced in Section 5.4.1, which
would not be repeated in this section. As shown in Tables 6.1 to 6.3, the results
of four kinds of validity evaluating the measurement models (i.e. internal
consistency reliability, indicator reliability, convergent validity, and

discriminating validity), were all found to be satisfactory.

Table 6.1 Evaluation results of measurement models

Direction Loading Weight T-value AVE CR
FRS1<—FRS 0.600 0.2789 8.3170 0.5143 0.8069
FRS2+FRS 0.683 0.3447 10.1444

FRS3+FRS 0.737 0.3462 10.9578

FRS4+FRS 0.830 0.4124 14.0376

LPIC1«LPIC 0.669 0.3437 9.9917 0.5403 0.8238
LPIC2+LPIC 0.783 0.3502 13.0040

LPIC3«LPIC 0.691 0.2768 7.7230

LPIC4+—LPIC 0.789 0.3858 13.4034

PRVI«<PRV 0.794 0.4670 11.2432 0.5461 0.7820
PRV2+—PRV 0.658 0.3851 8.9278

PRV3+PRV 0.758 0.4957 10.791

UNF1—UNF 0.767 0.2557 15.3066 0.5600 0.8638
UNF2—UNF 0.801 0.2531 14.1633

UNF3«UNF 0.767 0.2839 13.2561
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Direction Loading Weight T-value AVE CR
UNF4«—UNF 0.689 0.2457 11.5474
UNF5«UNF 0.712 0.3007 15.58
OPA1—OPA 0.615 0.2371 5.8088 0.5523 0.8301
OPA2—OPA 0.801 0.3699 12.6199
OPA3—OPA 0.789 0.3495 12.174
OPA4—OPA 0.752 0.3748 11.4131
IMM1—IMM 0.687 0.2455 11.9562 0.5485 0.8584
IMM2—IMM 0.732 0.2484 11.4736
IMM3—IMM 0.719 0.2921 11.3353
IMM4—IMM 0.772 0.2731 14.248
IMMS5—IMM 0.789 0.2899 14.1749
COV1—COV 0.799 0.5828 9.4346 0.6686 0.8013
COV2+—COV 0.836 0.6391 10.4413
Table 6.2 Correlation matrix and square root of AVE values of underlying
factors
cov FRS IMM LPIC OPA PRV UNF

cov 0.8177*

FRS 0.4069 0.7171*

IMM 0.5599 0.4882 0.7406*

LPIC 0.1854 0.4726 0.3092 0.7351*

OPA 0.2316 0.2465 0.4492 0.1674 0.7432*

PRV 0.3990 0.3329 0.4210 0.1167 0.4601 0.7390*

UNF 0.4615 0.3836 0.5508 0.2310 0.5941 0.5012 0.7483*

Note: *Square root of each underlying factor’s AVE
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Table 6.3 Cross loadings for specific causes of and corruption indicators

cov FRS IMM LPIC OPA PRV UNF

Covi 0.7989 0.3114 0.3944 0.1566 0.2110 0.3704 0.3396

Cov2 0.8361 0.3527 0.5164 0.1472 0.1699 0.2864 0.4125

FRS1 0.3553 0.5999 0.3808 0.2287 0.2085 0.2156 0.2624

FRS2 0.2882 0.6826 0.3130 0.3633 0.1534 0.2878 0.3102

FRS3 0.1967 0.7369 0.2412 0.3204 0.1419 0.2351 0.1974

FRS4 0.3403 0.8298 0.4621 0.4186 0.2093 0.2235 0.3277

IMM1 0.4503 0.3510 0.6870 0.1693 0.3286 0.2989 0.2964

IMM?2 0.4893 0.3108 0.7319 0.2437 0.2742 0.2383 0.3226

IMM3 0.3435 0.3348 0.7194 0.1615 0.4024 0.2999 0.5502

IMM4 0.3764 0.3796 0.7716 0.2522 0.3459 0.3250 0.3899

IMM5 0.4301 0.4254 0.7888 0.314 0.3051 0.3867 0.4508

LPIC1 0.1199 0.4166 0.1964 0.6691 0.0905 0.0095 0.1492

LPIC2 0.1280 0.3210 0.2865 0.7833 0.1571 0.1131 0.1869

LPIC3 0.0285 0.1986 0.1138 0.6908 0.0878 0.0241 0.0753

LPIC4 0.2371 0.4200 0.2846 0.7891 0.1477 0.1742 0.2420

OPAl 0.1268 -0.0063 0.1417 0.0982 0.6153 0.2725 0.3146

OPA2 0.2881 0.2573 0.3402 0.1277 0.8010 0.3038 0.5066

OPA3 0.1791 0.1216 0.3517 0.0750 0.7894 0.3891 0.4164

OPA4 0.0864 0.2944 0.4454 0.1887 0.7523 0.3926 0.4977

PRV1 0.3164 0.2091 0.2806 0.0146 0.3927 0.7941 0.3743

PRV2 0.2344 0.2282 0.1999 0.1595 0.3021 0.6582 0.3585

PRV3 0.3247 0.2974 0.4298 0.0979 0.3236 0.7580 0.3801

UNF1 0.2632 0.2484 0.3445 0.1671 0.4047 0.4006 0.7673

UNF2 0.3276 0.1954 0.3227 0.0974 0.3448 0.3751 0.8014

UNF3 0.3383 0.2326 0.3891 0.1850 0.5197 0.4684 0.7667

UNF4 0.2793 0.2171 0.4125 0.1707 0.4829 0.1846 0.6888

UNF5 0.4877 0.5031 0.5629 0.2299 0.4561 0.4174 0.7118
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6.3.2 Evaluation of Hierarchical Models

ee

The key evaluation criteria for the hierarchical models lie in its internal paths
T-values and composite reliability (CR) values. Table 6.4 shows that all path
coefficients for the hierarchical models are significant with t-values greater
than 2.58. Values of CRs are also over 0.7, suggesting a satisfactory reliability

of the hierarchical models (Bagozzi and Yi 1988; Ling et al. 2013).

Table 6.4 Evaluation results of hierarchical models

Paths Path coefficient T-value CR
FRS—Causes of corruption 0.605 15.330 0.8320
LPIC—Causes of corruption 0.560 14.306

Corruption indicators—PRV 0.685 16.841 0.9045
Corruption indicators—»UNF 0.861 51.096

Corruption indicators—OPA 0.738 17.325

Corruption indicators—IMM 0.820 22.166

Corruption indicators—COV 0.640 12.106

6.3.3 Evaluation of the Structural Model

The path coefficient between causes of corruption and corruption indicators has
a t-value higher than 2.58, indicating its statistical significance at the 0.01 level
(Henseler et al. 2009; Hair et al. 2011). The hypothesis that causes of
corruption are positively correlated with corruption indicators is supported in
the hypothesized sign. Figure 6.3 shows the testing results of the hypothesized

model.

166



6.4 DISCUSSIONS OF PRINCIPAL CAUSES OF

CORRUPTION

According to the PLS-SEM results, all the statistical indicators were found to
be acceptable, which validated the hypothesis proposed in the chapter. The
PLS-SEM results suggest that the causes of corruption have a positive
correlation with the corruption indicators in the Chinese public construction
sector. The results also show that flawed regulation systems and the lack of a
positive industrial climate have a significant correlation with the causes of
corruption. Moreover, flawed regulation systems emerged as the most principal
cause of corruption with a path coefficient of 0.605, followed by the lack of a
positive industrial climate, with a path coefficient of 0.560. The specific causes

under the two principal causes of corruption are discussed as follows.
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6.4.1 Flawed Regulation Systems

Negative leader roles have the highest factor loading (0.830) on flawed
regulation systems. Leadership plays a vital role in the formation of an
organization“s ethically oriented culture (Sims 1992; 2000; Schein 2006).
Positive leader role can facilitate the achievement of a mission through fair and
honest actions (Tabish and Jha 2012). Conversely, negative leader role can lead
to corruption if leaders engage in corrupt practices themselves or if they
overlook such practices performed by their friends, relatives, or colleagues.
Under these circumstances, their subordinates may not behave differently
(Tanzi 1998). According to Li et al. (2013), in most cases, corruption is
undertaken in the Chinese context by a collective involving executives and staff
within an organization. In a recent survey in South Africa, Bowen et al. (2012)
reported similar findings that corrupt practices by an organization®s leaders
could have negative effects on their subordinates, who would follow these

corrupt practices.

The inadequate sanctions item has the second highest factor loading (0.737) on
flawed regulation systems. Theoretically, imposing significant sanctions on
corrupt crimes largely reduces the occurrence of corruption (Tanzi 1998;
Zarkada-Fraser 2000). However, the Chinese public believes that only a few
suspects receive sanctions for their corrupt crimes (He 2000). Although the
suspects may be sentenced to jail for their corrupt crimes, their terms of
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imprisonment are usually commuted by bribing the judicial department
(Xinhua Net 2014b). Therefore, potential corruptors are not intimidated by

inadequate sanctions, thus contributing to the occurrence of corruption.

Lack of rigorous supervision ranks third in flawed regulation systems. Rigorous
supervision is usually regarded as one of the most effective anti-corruption
measures (Tanzi 1998). However, a significant gap exists between the
specification of supervising rules and its execution in the Chinese context (Ko
and Weng 2011). This gap may be due to the high social cost that supervisors
are reluctant to shoulder, such as losing a friend (Guo and Yang 2008).
Moreover, supervisors themselves may be susceptible to corruption, which can
also lead to the lack of rigorous supervision (Li et al. 2013). Under such

circumstances, minor corrupt practices could evolve into major ones.

The item multifarious licenses and permits has the fourth highest factor loading
(0.600) on flawed regulation systems. Obtaining several compulsory licenses
and permits from government agencies is indispensable for a company to enter
the public construction sector (Zou et al. 2007). However, in reality, the
quantity of these licenses and permits appears to be so large that many
companies find themselves rushing to obtain them all the time. A company is
estimated to obtain 108 licenses and permits to enter the public construction
market of Guangdong Province (Southern Metropolis Daily 2013). A lack of

access to information and procedures on obtaining related licenses and permits
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in developing countries also exists (Tanzi 1998; Neelankavil 2002). To
accelerate the process of obtaining licenses and permits, some companies

choose to bribe government officials (Tanzi 1998; Argandona 2001).

6.4.2 Lack of a Positive Industrial Climate

The interpersonal connections item has the highest factor loading (0.789) on the
lack of a positive industrial climate. Previous studies indicated that
interpersonal connections are regarded as a critical factor for conducting
business in China (Alston 1989). In a transitional society that lacks mature
legislative and administrative systems, a company can gain competitive
advantages and achieve business success by developing good interpersonal
connections with governmental officials (Chan et al. 1999). Although
interpersonal connections can make a company competitive and achieve
business benefits, these benefits are usually obtained by exchanging favors with
various parties, specifically by exchanging money and power (Fan 2002b). In
China, interpersonal connections are synonymous with corrupt acts such as
bribery, nepotism, and fraud to a certain extent (Yang 1994). Although
corruption is common in every country, interpersonal connection provides a
more fertile soil in China than in any other country for corruption to flourish

(Fan 2002b).

Over-close relationships among contracting parties have the second highest
factor loading (0.783) on the lack of a positive industrial climate. Although
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close relationships among contracting parties are regarded as a critical factor
for the success of public construction projects (Ning and Ling 2013), over-close
relationships can also trigger a risk in collusion, which is a form of corruption.
Zarkada-Fraser and Skitmore (2000) defined collusion as a corrupt act in which
various parties coordinate their behaviors surreptitiously and gain benefits by
bringing loss to project benefits. In practice, identifying collusion is extremely
difficult. Such misconduct is a common type of corrupt practice that refers to
various contracting parties including clients, contractors, designers, consultants,

and suppliers in the Chinese public construction sector (Legal Daily 2012).

Great project complexity has the third highest factor loading (0.691) on the lack
of a positive industrial climate. Project complexity may impose pressure on the
parties involved in a construction project, thus triggering corruption
vulnerabilities (El-Sayegh 2008). According to Tanzi and Davoodi (1998),
project complexity may increase difficulties in project management tasks such
as contractual design, engineering design, project construction, and site
supervision. Task uncertainty caused by project complexity also provides
opportunities for potential corruptors (e.g., contractors) to reap personal
benefits (Tanzi and Davoodi 1998). Le et al. (2013) and Li et al. (2013)
reported that the complex and nonstandard production process of construction
projects in the Chinese context could foster asymmetric information stocks
among contracting parties, thus providing the opportunity for corruption to

occur.
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Poor professional ethical standards rank fourth in the factor loadings on the
lack of a positive industrial climate. Professionals refer to a group of
well-trained people organized to serve a body of specialized knowledge in the
interests of society (Appelbaum and Lawton 1990). Professional ethics is a set
of moral principles that govern the conduct for these professionals. Sohail and
Cavill (2008) highlighted the seven principles for being an ethical professional,
namely, fair reward, integrity, honesty, objectivity, accountability, reliability,
and fairness. However, previous studies revealed the lack of professional and
public morality in the construction sector of developing countries (Vee and
Skitmore 2003; Bowen et al. 2007a; 2007b). Poor professional ethical standards

are a root cause of corruption in developing countries.

6.5 CHAPTER SUMMARY

This chapter explored the principal causes of corruption by investigating the
causal relationships between causes of corruption and corruption indicators in
the public construction sector of China using PLS-SEM method. The results
revealed that the causes of corruption are positively correlated with corruption
indicators. Additionally, with respect to the two principal causes of corruption,
namely, flawed regulation systems and the lack of a positive industrial climate,
the former one was found to have a higher influence on corruption indicators in
the public construction sector than the latter one. The results also indicated that

the most influential cause of corruption under the flawed regulation systems
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was negative leader roles, followed by inadequate sanctions, the lack of
rigorous supervision, and multifarious licenses or permits. The most influential
cause of corruption under the lack of a positive industrial climate was
interpersonal connections, followed by over-close relationships among
contracting parties, great project complexity, and poor professional ethical

standards.
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CHAPTER 7INVESTIGATING THE
EFFECTIVENESS OF PREVAILING
ANTI-CORRUPTION STRATEGIES*

7.1 INTRODUCTION

This chapter investigates the effectiveness of prevailing anti-corruption
strategies by testing a hypothesis that prevailing anti-corruption strategies are
negatively correlated with corruption indicators in the Chinese public

construction sector, utilizing of the PLS-SEM method.

7.2 A HYPOTHESIZED MODEL OF PREVAILING
ANTI-CORRUPTION STRATEGIES AND CORRUPTION

INDICATORS

As mentioned in Section 4.2.3, the interview results revealed four major types
of anti-corruption strategies, namely, leadership, rules and regulations, training,

and sanctions, are being implemented in the Chinese public construction sector.

Leadership can develop and facilitate values of integrity in an organization

which is manifested by appropriate actions (Tabish and Jha 2012). An eligible

* Major part of this chapter has been published in the following paper:

Shan, M., Chan, A.P.C., Le, Y.*, & Hu, Y. (2014). Investigating the effectiveness of
response strategies for vulnerabilities to corruption in the Chinese public construction
sector. Science and Engineering Ethics, 21(3), 683-705, doi: 10.1007/s11948-014-9560-x.
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leader always communicates values of integrity to the rest of the organization
and creates conditions that motivate people to behave in an upright way (S66t
2012). Meanwhile, openness and strictness of leaders are also found to have a
direct impact on the frequency of integrity violations by employees (Huberts et
al. 2007). Therefore, selecting suitable leaders is vital for an organization to

fight against corruption (Mumford et al. 2003).

Harboring the belief that corruption can be completely curbed without rules and
regulations is perhaps naive given the long history of corruption in business and
the understanding of human behavior that cannot be disciplined under a
circumstance without any constraint (Ashforth et al. 2008). Rules and
regulations have been deemed as the core component of anti-corruption
strategies, because an organization must implement its mission and vision of
anti-corruption policies with the aid of relevant rules and regulations (Klitgaard
1988; Ivancevich et al. 2003; Tabish and Jha 2012). A thorough regulation
system is usually developed to increase transparency and accountability and to
enforce penal codes against corruption, and can thus aid the “good guys” in
controlling unsavory competitors and creating an impartial playing field

(Ashforth et al. 2008; Misangyi et al. 2008).

Imposing training on industry practitioners is indispensable to corruption

prevention in the construction industry (Smith 2009). This is because training
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can help practitioners to acquire knowledge of the damaging effects of
corruption on society and teach them about the risks of corruption in the project
execution and concrete skills coping with these risks (Schwartz 2004; Boehm
and Nell 2007; Schwartz 2009). Many international associations, such as the
International Federation of Consulting Engineers, the American Society of
Civil Engineers, the U.K. Institution of Civil Engineers, the U.K. Chartered
Institute of Building, and the U.K. Royal Institution of Chartered Surveyors,
have incorporated training as an important component into their anti-corruption

guidelines (Boyd and Padilla 2009; Crist Jr 2009; Le et al. 2014a).

Sanctions should be imposed for corrupt practices that have been detected
(Tabish and Jha 2012). Imposed sanctions is an indispensable anti-corruption
strategy that is affected by four factors, namely, probability of being caught,
enforcement, independence of the judiciary from politicians, and equal access
to the law for every one (Arvey and Ivancevich 1980; Jain 2001; Mulder et al.
2009). An adequate sanction can curb corruption, because the harsh punishment
will undoubtedly change the cost-benefit calculation of potential corruptors,
particularly in cases when the risk of being caught is sufficiently high

(Johannsen and Pedersen 2012).

Based on the findings of Section 4.3.3, a structural equation model was

hypothesized (as shown in Figure 7.2) to investigate the effectiveness of
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prevailing anti-corruption strategies in the Chinese public construction sector.
Similar to the hypothesized model proposed in Chapter 6, the hypothesized
model of the prevailing anti-corruption strategies and corruption indicators also
comprises several measurement models, two second-order hierarchical models,
and one structural model. To be specific, the hypothesized model contains nine
measurement models, including four measurement models measuring the four
constructs of anti-corruption strategies, namely, leadership, rules and
regulations, training, and sanctions, and five measurement models measuring
the five constructs of corruption indicators, namely, immorality, unfairness,
opacity, procedural violation, and contractual violation. Meanwhile, the
hypothesized model contains two second-order hierarchical models which
measure the anti-corruption strategies and corruption indicators, respectively.
With respect to these hierarchical models, anti-corruption strategies were
considered as a four-dimensional and second-order construct, and corruption
indicators were considered as a five dimensional and second-order construct.
Additionally, the hypothesized model contains one structural model which
measures the interrelationships between anti-corruption strategies and
corruption indicators, which is exactly the effectiveness of the prevailing
anti-corruption strategies. The hypothesis that the prevailing anti-corruption
strategies are negatively correlated with corruption indicators is to be tested

within this hypothesized structural equation model.
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7.3 MODEL EVALUATION

Data of the prevailing anti-corruption strategies and corruption indicators were
collected from the questionnaire survey and then input the software Smart PLS
2.0M3 to test the hypothesized structural equation model. Considering that the
structure of the hypothesized model in this Chapter is highly similar to the one
proposed in Chapter 6, and that its evaluation process is also the same as that
has been previously introduced in Section 6.3, the evaluation details of model
would not be fully discussed in this Chapter. By reviewing the results of Tables
7.1 to 7.4 obtained from the evaluation process, it could be found that all the
statistical indicators related to the evaluation of measurement models and
hierarchical models are acceptable. Moreover, as the testing results shown in
Figure 7.3, the path coefficient between the prevailing anti-corruption strategies
and corruption indicators has a t-value that is higher than 1.96, suggesting its
statistical significance at the 0.05 level (Henseler et al. 2009). The hypothesis
that anti-corruption strategies are negatively correlated with corruption

indicators is supported in the hypothesized sign.

Table 7.1 Evaluation results of measurement models

Direction Loading Weight T-value AVE CR
LEAI—LEA 0.7747 0.1850 18.4748 0.6189 0.9189
LEA2—LEA 0.8291 0.1946 31.4307
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Direction Loading Weight T-value AVE CR
LEA3—LEA 0.8332 0.1906 31.9189

LEA4—LEA 0.7800 0.1685 22.5243

LEAS—LEA 0.6849 0.1478 14.8957

LEA6—LEA 0.8010 0.1894 24.0851

LEA7—LEA 0.7947 0.1915 27.7269

RAR1+—RAR 0.8553 0.3554 38.5360 0.6061 0.8569
RAR2—RAR 0.8602 0.3881 35.8571

RAR3+—RAR 0.8070 0.3363 26.0362

RAR4—RAR 0.5491 0.1652 7.3855

TRA1<—TRA 0.6805 0.2194 6.1983 0.6564 0.8499
TRA2<—TRA 0.8733 0.4206 16.3155

TRA3+<TRA 0.8621 0.5607 22.6795

SANI1+—SAN 0.8871 0.4166 55.4446 0.8147 0.9294
SAN2+—SAN 0.9444 0.3603 82.7454

SAN3«+SAN 0.8747 0.3317 32.1513

PRV1—PRV 0.7948 0.4683 20.7161 0.5462 0.7821
PRV2—PRV 0.6581 0.3847 11.3510

PRV3+—PRV 0.7574 0.4945 15.2654

UNF1+<—UNF 0.7676 0.2562 22.1089 0.5601 0.8639
UNF2—UNF 0.8017 0.2537 22.1503

UNF3«+—UNF 0.7669 0.2842 19.0669

UNF4«—UNF 0.6890 0.3847 12.6701

UNF5«UNF 0.7110 0.2993 17.3696

OPA1+—OPA 0.6162 0.2382 8.2653 0.5524 0.8302
OPA2+—0OPA 0.8011 0.3700 23.7254

OPA3+—OPA 0.7895 0.3496 25.4593

OPA4—OPA 0.7515 0.3736 17.7858
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Direction Loading Weight T-value AVE CR

IMM1+—IMM 0.6867 0.2451 13.6543 0.5485 0.8584
IMM2+—IMM 0.7316 0.2481 13.5434
IMM3«+—IMM 0.7199 0.2930 19.9375
IMM4+—IMM 0.7716 0.2730 22.4705
IMM5«+—IMM 0.7887 0.2898 239111
COV1+~COV 0.7994 0.5836 15.1437 0.6686 0.8013
COV2+—COV 0.8356 0.6384 19.5299

Table 7.2 Correlation matrix and square root of AVE values of the underlying
factors

cov IMM LEA OPA PRV SAN RAR TRA UNF

Cov 0.8177*

IMM  0.5597 0.7406*

LEA -0.1090 -0.1301 0.7867*

OPA  0.2317 0.4490 -0.0337 0.7432*

PRV 0.3990  0.4209 -0.0405 0.4601 0.7391*

SAN  -0.1405 -0.0694 0.4103 0.0271  0.0557 0.9026*

RAR -0.1913 -0.2228  0.4972 -0.0754 -0.140  0.2835 0.7785*

TRA -0.0902 -0.1074 03079 0.1422  0.0137 0.2747 0.3141 0.8102*

UNF 0.4612  0.5507 -0.1947  0.5938  0.5011 -0.072  -0.2408 -0.0698 0.7484*

Note: *Square root of each underlying factor’s AVE

Table 7.3 Cross loadings for the prevailing anti-corruption strategies and the
specific corruption indicators

cov IMM LEA OPA PRV SAN RAR TRA UNF

Covil 0.7994 0.3943 -0.0506 0.2111 0.3705 -0.1132  -0.1473  -0.1290 0.3394

Cov2 0.8356 0.5163 -0.1244 0.1700 0.2863 -0.1166  -0.1651 -0.0234 0.4122

IMM1 0.4502 0.6867 -0.0160 0.3282 0.2988 0.0411 -0.0428  -0.0706 0.2962
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cov IMM LEA OPA PRV SAN RAR TRA UNF
IMM2 0.4895 0.7316 -0.1122 0.2740 0.2382 -0.1154  -0.1153  -0.1653 0.3224
IMM3 0.3434 0.7199 -0.0374 0.4022 0.2998 -0.0488  -0.1926 0.0369 0.5499
IMM4 0.3763 0.7716 -0.1206 0.3458 0.3249 -0.0188  -0.1833  -0.1083 0.3896
IMM5 0.4300 0.7887 -0.1880 0.3049 0.3865 -0.1083  -0.2663  -0.1047 0.4506
LEAL -0.0222  -0.0470 0.7747 -0.0032  -0.0953 0.3719 0.4002 0.2850 -0.1607
LEA2 -0.0600  -0.1520 0.8291 -0.0189  -0.0304 0.3658 0.4320 0.2581 -0.1592
LEA3 -0.0746  -0.0820 0.8332 0.0497 0.0465 0.3403 0.4119 0.2079 -0.1680
LEA4 -0.0788  -0.0601 0.7800 -0.0440  -0.0040 0.2317 0.2766 0.2790 -0.1090
LEAS -0.0837  -0.0529 0.6849 -0.0865 0.0256 0.1937 0.2578 0.2240 -0.1516
LEAG -0.1854  -0.1632 0.8010 -0.0821  -0.1172 0.3443 0.4287 0.2713 -0.1389
LEA7 -0.0951  -0.1426 0.7947 -0.0166  -0.0352 0.3790 0.4947 0.1767 -0.1821
OPA1 0.1268 0.1417 0.0249 0.6162 0.2725 0.0007 0.0507 0.1446 0.3146
OPA2 0.2881 0.3402 -0.1177 0.8011 0.3040 -0.0219  -0.1176 0.0794 0.5065
OPA3 0.1791 0.3517 0.0711 0.7895 0.3891 0.0590 -0.0284 0.1818 0.4163
OPA4 0.0864 0.4454 -0.0561 0.7515 0.3925 0.0387 -0.0912 0.0396 0.4976
PRV1 0.3165 0.2806 0.0018 0.3927 0.7948 0.0492 -0.1313  -0.0166 0.3743
PRV2 0.2344 0.2000 0.0079 0.3021 0.6581 0.1141 -0.0721  -0.0907 0.3585
PRV3 0.3247 0.4297 -0.0897 0.3235 0.7574 -0.0227  -0.1028 0.1140 0.3800
SAN1 -0.2080  -0.1782 0.4279 0.0024 -0.0404 0.8871 0.3227 0.3316 -0.1097
SAN2 -0.1115  -0.0466 0.3445 0.0728 0.1093 0.9444 0.2357 0.2025 -0.0422
SAN3 -0.0412 0.0653 0.3252 -0.0004 0.1000 0.8747 0.1935 0.1918 -0.0334
RAR1 -0.1899  -0.2058 0.4353 -0.0646  -0.1311 0.2254 0.8553 0.2322 -0.1889
RAR?2 -0.1398  -0.1842 0.4905 -0.0552  -0.0878 0.2650 0.8602 0.3035 -0.2144
RAR3 -0.1410  -0.1494 0.4007 -0.0932  -0.0971 0.2227 0.8070 0.2641 -0.1889
RAR4 -0.1342  -0.1687 0.1052 0.0016 -0.1616 0.1554 0.5491 0.1508 -0.1631
TRA1 0.0594 0.1218 0.1021 0.0915 0.0041 0.0929 0.0636 0.6805 0.0479
TRA2 -0.0138  -0.0370 0.2304 0.1273 0.0643 0.2215 0.2166 0.8733 -0.0035
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cov IMM LEA OPA PRV SAN RAR TRA UNF

TRA3 -0.1737  -0.2115 0.3364 0.1223 -0.0253 0.2874 0.3727 0.8621 -0.1407
UNF1 0.2632 0.3447 -0.2572 0.4044 0.4006 -0.0637  -0.2490  -0.1231 0.7676
UNF2 0.3276 0.3228 -0.1138 0.3447 0.3751 -0.0078  -0.1421 -0.0553 0.8017
UNF3 0.3383 0.3893 -0.0761 0.5198 0.4685 0.0072 -0.1378  -0.0212 0.7669
UNF4 0.2793 0.4125 -0.0740 0.4828 0.1846 -0.1495  -0.0408  -0.0599 0.6890
UNF5 0.4876 0.5630 -0.2010 0.4559 0.4172 -0.0634  -0.3069  -0.0118 0.7110

Table 7.4 Evaluation results of hierarchical models

Paths Path coefficient T-value CR

LEA— Anti-corruption strategies 0.6359 17.8615 0.9008

RAR—Anti-corruption strategies 0.2830 10.2842

TRA— Anti-corruption strategies 0.1428 5.2634

SAN— Anti-corruption strategies 0.2356 8.1213

Corruption indicators—PRV 0.6857 17.1155 0.9045

Corruption indicators—»UNF 0.8629 51.1495

Corruption indicators—OPA 0.7402 17.7132

Corruption indicators—COV 0.6377 11.7899

Corruption indicators—IMM 0.8157 21.6029
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Figure 7.3 Testing result of the hypothesized structural equation model of anti-corruption strategies and corruption indicators
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7.4 DISCUSSIONS OF EFFECTIVENESS OF THE

PREVAILING ANTI-CORRUPTION STRATEGIES

Based on the PLS-SEM results, although all the statistical indicators were
found to be acceptable, the low path coefficient of -0.18 between the prevailing
anti-corruption strategies and the corruption indicators show that the hypothesis
is only loosely supported. Generally, the path coefficients of the four prevailing
anti-corruption strategies reveal that the four anti-corruption strategies do not
play an effective role in preventing corruption in the Chinese public
construction sector. The most effective anti-corruption strategy, leadership,
only has a marginal path coefficient of 0.636. The path coefficients of the other

three strategies are about 0.200, which is relatively low.

7.4.1 Leadership

Leadership is regarded as the most effective anti-corruption strategy in the
survey, reinforcing the findings of earlier studies (Sims 2000; Ashforth and
Anand 2003; Tabish and Jha 2012). Unlike in Western countries, leadership
plays a more critical role in China. This finding can be due to the tradition of
rule by man. Although rule by law has been gradually accepted and practiced to
improve the legislative and administrative systems in the country, it still has a

long way to go in being incorporated with the existing institutions.
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Consequently, accountability for integrity of leadership should be improved in
future public construction (People's Liberation Army Daily 2013). By
establishing this mechanism, leaders have the duty to secure the integrity of the
projects by exercising their leadership, which can also produce a positive

impact on their subordinates® corrupt practices.

7.4.2 Rules and Regulations

This anti-corruption strategy has a low path coefficient of 0.283 (t-value =
10.28), which indicates that the effectiveness of rules and regulations is loosely
supported by the respondents. This finding may be due to the fact that the
existing response rules and regulations at the macro level are reactive, and they
seldom address the need for proactively preventing corrupt practices at the
micro level (He 2000). The Chinese government already recognizes this fact
and has begun to promulgate a series of more detailed and workable rules and
regulations focusing on the micro level (Legal Weekly 2014), such as the
interpretation of issues applicable to the Disciplinary Regulations of the
Chinese Communist Party because of illegal interference on construction
projects by the leader members of the Party, and the implementation of the
regulations of the Law of Bidding of People“s Republic of China (People Net
2010; The State Council of P. R. China 2011), as evidenced by the growing

number of corruption cases revealed in recent years. However, the government

189



still has a long way to go in realizing the effectiveness of these new rules and

regulations.

7.4.3 Sanctions

This strategy has a low path coefficient of 0.236 (t-value = 8.12). Although
imposing serious sanctions on corrupt crimes is regarded the most useful
strategy for preventing corruption (Tanzi 1998), the effectiveness of this
strategy does not receive a high evaluation from the respondents, consistent
with the belief of the Chinese public that only a few suspects receive sanctions
for their corrupt crimes (He 2000). In extreme cases, some suspects may be
sentenced to jail for their corrupt crimes, but their terms of imprisonment may
be commuted by bribing the judicial department (Xinhua Net 2014b). This fact
explains why the respondents were reluctant to provide a high evaluation of the
effectiveness of sanctions. To change this situation, a series of reforms was
made by the Chinese government. According to the China Ministry of
Supervision, 11,273 people received administrative sanctions, and 5,698
received penal sanctions for their corrupt crimes in the public construction
sector between September 2009 and March 2011 (Xinhua Net 2011b). This fact
indicates that the execution of sanctions for corruption crimes seems to be

gradually strengthening.
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7.4.4 Training

Training has the lowest path coefficient of 0.143 (t-value = 5.26) among the
four anti-corruption strategies. This finding indicates that most survey
respondents held the belief that existing training on corruption remains lacking.
Undoubtedly, training is considered an indispensable anti-corruption strategy
for corruption prevention because of its proactive role in forestalling corruption
(Heineman Jr. and Heimann 2006). Therefore, related training should be
implemented in all Chinese public construction projects. According to Zou
(2006), existing training seldom addresses the doubts on emergent ethical
dilemmas, such as conflicts of interest, and gift giving/receiving. Similar
problems are common to industry practitioners as a result of the inappropriate
response to ethical dilemmas (Luo 2002). Therefore, future professional
training should incorporate corruption issues and help industry professionals

maintain the highest integrity standards.

7.5 RECOMMENDATIONS

According to Zhou (1998), anti-corruption strategies should be comprehensive
and consist of precaution, relief, and warning as well as combine sanctions and
education with a constant reminder to public servants of their duties and
reputations and the penalties for breaches of the laws and regulations. The
findings obtained in this chapter reveal that the prevailing anti-corruption
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strategies in the Chinese public construction sector still need to be reinforced.
Therefore, this study proposed four specific anti-corruption measures with the
expectation that these measures could effectively restrain corruption in the
public construction sector. The four anti-corruption measures are introduced in

detail in the following sections.

7.5.1 Limiting the Power of Chief Government

Leaders

Chief government leaders were found to be closely related to corruption in
Chinese public construction projects (Li et al. 2013). For their private benefits,
these leaders may propose to construct an unnecessary project, intervene in
project awarding through their administrative influence, or even embezzle
project funds. Therefore, restraining the behaviors of chief government leaders
is extremely important in the prevention of corruption in the public
construction sector. Numerous studies have stated that controlling their power
i1s paramount to dealing with corruption issues of chief government leaders.
However, the reality in China is that a chief government leader always has
arbitrary power, causing the supervision mechanism to be implemented
ineffectively in most circumstances. Thus, this study proposed that limiting

their power is important. Three specific strategies are proposed as follows.
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First, reduce the requirement for multifarious administrative licenses and
permits. Requiring various multifarious administrative licenses and permits
provide fertile grounds for the occurrence of corruption because many
companies choose to pay bribes to staff of governmental departments,
particularly chief government leaders, to accelerate the issuance of
administrative licenses and permits. Hence, reducing the quantities of
administrative licenses and permits will shrink the corruption space of chief

government leaders.

Second, reduce the discretion of chief government leaders. Excessive discretion
is also a significant cause of corruption because it provides opportunities and
incentives for corruption through exploitation of regulations on access to goods
and services by chief government leaders to extract rents from groups vying for
access to such goods and services (Quah 1999). In reducing the discretion of
chief leaders, top management officials with professional backgrounds and
rights to vote should participate in the decision making for the project. This
step could be beneficial for the occurrence of a scientific and reasonable

decision making.

Third, strengthen the supervision function of congressional departments at all
levels. The Chinese constitution has authorized veto power of congressional

departments if they recognize that the decision made by the government of the
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same level is unreasonable. However, in reality, such veto power has been
seldom exercised because of the arbitrary power given to the government. In
some places, the chief leaders in both governmental and congressional
departments are the same people, thereby weakening the supervision function
of congressional departments. Therefore, congressional institutions in China

must be reformed to ensure that the congress can function independently.

7.5.2 Development of Honest and Ethical Construction

Culture

Developing an honest and ethical culture in the construction sector is essential
because it will create an honest and ethical atmosphere in the sector, which in
turn will have a positive effect on the acts of industrial practitioners. When
taking actions to promote a healthy and ethical construction culture, several
issues should be considered, including: (1) recur to political leadership and top
management; (2) identify risk factors to corruption and improve staff awareness
on these factors; (3) educate the staff on the corresponding actions in the face
of moral dilemmas; (4) fostering a trustworthy atmosphere to enable staff
members to feel safe in reporting corruption; and (5) linking contract award to

integrate practices of potential contractors.
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7.5.3 Use of Transparency Mechanism

A significant concern in Chinese public construction projects is that project
information is opaque to the public in most cases, providing a good cover for
the occurrence of corruption. Therefore, transparency should be employed
because it could tear up this cover. The mechanism of transparency is helpful in
corruption prevention because by using it, the processes of project, including
decision making, project approval, project bidding, and project implementation,
could be brought to the thorough supervision of the public. Two specific

measures are suggested as follows.

First, an open hearing should be conducted before the start of a public project.
The hearing must involve government officials, residents around the project,
and experts with diverse professional backgrounds, such as urban planning,
archeology, environmental protection, civil engineering, and construction. The

hearing can ensure that the decision making process is transparent and fair.

Second, information, including project properties, bidding, plans, and
implementation, should be publicly announced. Specifically, a website should
be established to ensure that project information could be tracked by the public,

enabling the public to monitor the project.
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7.5.4 Supervision Scheme on Corruption for Project

Life Cycle

Identifying areas where and stages when corruption has the potential to occur is
crucial to the effective prevention of corruption in construction. However,
current literature reveals that little effort has been made to address this problem,
except for Zou (2006). Zou (2006) developed a comprehensive list of areas of
corruption risks in a Chinese construction project from its conception to its
post-construction stage, and correspondingly proposed a series of
anti-corruption strategies against these risks. Considering that Zou‘s (2006)
efforts focus mainly on corruption risks in general construction projects, a
modification was made to the list to summarize the areas of corruption risks
involved in a Chinese public construction project at diverse project stages, as

well as the anti-corruption strategies. The modified list is shown in Table 7.5.

Table 7.5 Areas of corruption risks and corresponding anti-corruption strategies

Project stage Area of corruption risk  Corresponding anti-corruption strategy

Project approved Check the project has a convincing buildability
autocratically by the report. Additionally, before the project is

chief leader of the approved, an open hearing should be conducted

government to collect citizens* opinions on the project.
Project Failure to obtain Examine all relevant approvals to ensure they
conception stage  necessary approvals were properly obtained before the project
started.
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Project stage

Area of corruption risk

Corresponding anti-corruption strategy

Tendering stage

Cheating on
compensations to land

occupants

Unauthorized changes to
the scope of the project

Evasion of  tender
scrutiny by  splitting

project into a number of

small projects

Appropriateness of
tender  prequalification
criteria

Invitation of unqualified

tenderers

Tenderer offering bribes

to client staffs

Integrity of members of

Check if appropriate fees have been paid to land
occupants with the pre-agreed amount of money
or in-kind. Checking with both parties, i.e., the
client and the land occupants, on their
agreement and the actual fees in reality is
necessary.

Review project design documents and drawings
to ensure that the project under review strictly
complies with its original sanctioned design.
Review project design documents and drawings
to ensure that the project is not part of a larger
project. Specifically, other projects associated
with the same land by the same client should be
checked.

Check if the tender prequalification criteria were
prepared strictly in relation to the nature and
scope of the project. Ensure that prequalification
criteria were not set for a certain tenderer.
Ensure that original tendered qualification
conditions are attached to the invitation letters
to potential tenderers. Check qualification of
tenderers and current project commitment of
proposed project managers.

Review contract to ensure its conformity with
design documentation and consistency with

tender documentation.

Check and audit the work done by committee
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Project stage

Area of corruption risk

Corresponding anti-corruption strategy

Construction

stage

tender evaluation

committees

Technical competence of

contractor staffs

Appropriate checks and

monitoring of
supervision undertaken
by the on-site

supervision company
Collusion between
on-site supervision

company and contractor

Excessive  construction
changes

Substitution of
substandard and

unauthorized materials

Project delay

members to determine if any preference has
been given to a particular tenderer. Review
evaluation report provided by tender evaluation
committee to ensure scoring is consistent with
pre-determined criteria and scale; review
scoring scale for suitability to project and
impartiality.

Check conformity of deployment of contractor
technical staff with tender documentation or
contract.
Examine supervision company diaries for
details and conformity with project progress,
including construction progress, day-to-day
supervision activities, quality testing, and safety
checks.

Examine previous projects to identify unusual or
suspicious  relationships  between  on-site
supervision company and contractor.
Independently check

the necessity of all

construction  changes proposed by the
contractor.

Randomly examine materials utilized during
construction to check if there was use of
unauthorized materials.

Review approvals for extension of time to

ensure appropriateness in terms of liability and

extent in terms of the contract
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Project stage

Area of corruption risk

Corresponding anti-corruption strategy

Post-construction

stage

[llegal subcontracting

Whether the contract
price is the same as the
one determined during
tendering and the final
with  the

cost aligns

contract price

Improper commission of
electrical and hydraulic
equipment or plants

Process for approving

progress payments and

final cost evaluations

Check to ensure the absence of illegal
subcontracting or improper transfer of contract
to another contractor.

Compare the tender price, contract amount, and
final cost. Review the sources and causes of
design variations (for example, documentation
errors or client requests). Review variation
authorizations to ensure that variations were
necessary and unavoidable; cost estimations
were detailed and independently verified; clear
instructions were provided to contractor as to
extent of variation; and financial approval was
provided prior to commencement of variation
work.

Check if all electrical and hydraulic equipment
or plants have been properly tested, signed off
by licensed engineers, and of adequate quality.
Review documentation to ensure the absence of
undue delay or impropriety in final cost
evaluation and approval. Examine contract price
and final price to ensure that any variation
between the two prices has been properly
reasonable under all

authorized and is

circumstances.
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7.6 CHAPTER SUMMARY

This chapter investigated the effectiveness of prevailing anti-corruption
strategies those are being implemented in the Chinese public construction
sector. The analysis results revealed that although the anti-corruption strategies
were found to be negatively correlated with corruption indicators, their
effectiveness was poorly acknowledged by the respondents. The results also
showed that, among the four anti-corruption strategies, only leadership received
a marginal acceptable evaluation on its effectiveness, and the other three
anti-corruption strategies received no high evaluations. These results implied
that the anti-corruption strategies in the Chinese public construction sector
needed to be strengthened urgently. Four specific anti-corruption measures,
namely limiting the power of chief government leaders, development of honest
and ethical construction culture, use of transparency mechanism, and
supervision scheme on corruption for project life cycle, were further proposed

to curb corruption in the Chinese public construction sector.
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CHAPTER 8MEASURING
VULNERABILITY TO CORRUPTION
IN CHINESE PUBLIC
CONSTRUCTION PROJECTS®

8.1 INTRODUCTION

Based on the data of corruption indicators that were collected from the
questionnaire survey, and using the fuzzy set theory approach, this chapter
develops a fuzzy model to assess the vulnerability to corruption in Chinese
public construction projects. The developed model has also been further

applied in two selected public projects.
8.2 MEASURING VULNERABILITY TO CORRUPTION

Measuring vulnerability to corruption is necessary to achieve progress towards
greater integrity, transparency, and accountability in corruption-free
performance (Andersson and Heywood 2009; Goel and Nelson 2011; Foster et
al. 2012; Leodn et al. 2013). Only by understanding how much corruption and in
what areas, can effective response strategies be formulated and then

implemented (Sampford et al. 2006). Researchers have applied diverse

> Major part of this chapter has been published in the following paper:

Shan, M., Chan, A.P.C., Le, Y.*, Xia, B., & Hu, Y. (2015). Measuring corruption in public
construction projects in China. ASCE Journal of Professional Issues in Engineering
Education and Practice, doi: 10.1061/(ASCE)EIL.1943-5541.0000241, 05015001.
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approaches to measure vulnerability to corruption. Kaufmann et al. (1999)
created an aggregate measure of vulnerability to corruption by combining three
elements of governance, namely, probity, bureaucratic quality, and rule of law.
Hall and Yago (2000) developed an index of opacity, which is the opposite of
transparency. Extensive efforts have also been devoted to measuring
vulnerability to corruption at the country level by many international
organizations, such as the Business International Corporation, the Political Risk
Services Group, the World Economic Forum, the Political and Economic Risk
Consultancy Ltd., Transparency International, and the World Bank (Mauro
1995; Lancaster and Montinola 1997; Lambsdorff 1998; Tanzi and Davoodi
1998; Jain 2001; Svensson 2005). However, few efforts have been made to
measure vulnerability to corruption in the construction sector. The present

study aims to bridge this knowledge gap.

8.3 DATA COLLECTION METHOD

Data source is critical for measuring vulnerability to corruption, and it includes
perception indicators, judicial system reports, and indirect and outcome
indicators (e.g., objective indicators covering financial flows and sector
outcomes) (Kenny 2009b). Data from judicial system reports can improve the
precision of measurement and disclose more significant details of corruption

(Della Porta 2001), but these judicial reports are rarely available to the public
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(Han 2011). Although indirect and outcome indicators can be widely available,
the reliability of the results derived from these data may be compromised
because factors other than corruption may contribute to the final evaluation
result (Ko and Samajdar 2010). In this study, perception indicators were used to
solicit perception-based data to measure vulnerability to corruption in public
construction projects. This data collection method has also been widely used
for the measurement of vulnerability to corruption at the country level (Mauro
1995; Lancaster and Montinola 1997; Lambsdorff 1998; Andersson and
Heywood 2009; Goel and Nelson 2011; Foster et al. 2012). However,
subjective data collected by this approach can only reflect vague and generic
perceptions of corruption rather than specific objective realities and are thus
sometimes unreliable (Golden and Picci 2005; Duncan 2006; Seligson 2006).
Nevertheless, perceptions of corruption based on respondents” actual
experiences are, in most cases, the best and the only information researchers
can obtain, as corruption is usually conducted clandestinely and leaves no paper

trail (Jain 2001).
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8.4 DEVELOPMENT OF A FUzzY MODEL TO EVALUATE
VULNERABILITY TO CORRUPTION IN

CONSTRUCTION PROJECTS

8.4.1 Weighting Calculation

This study adopted the framework consolidated in Section 4.3.3.1 to measure
vulnerability to corruption in Chinese public construction projects. The
weightings of various specific corruption indicators and underlying corruption
indicators involved in the framework should be calculated before the
development of the evaluation model. The data collected from the
questionnaire survey were adopted to calculate the weightings because these
data are composed of perceptions of numerous industry practitioners to

corruption indicators in the Chinese public construction sector.

The weighting of probability for the mth corruption indicator within the

underlying factor i (/,,,) can be computed by the following formula:

im

W= MS, /> MS,, (Formula8.l),

2
m=1

where S ;, represents the mean value of the corruption indicator m; and n

m

= the number of corruption indicators involved in the underlying factor 7 .

The probability weighting of the underlying factor 1 (# ,;) can be computed

by the following formula:
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= IS / DTS, (Formula 8.2),

where 7MS . represents the total mean values of corruption indicators within

the underlying factor I .

Similarly, the weighting of severity for mth corruption indicator within the

underlying factor I (#,,,), and the weighting of the underlying factor I

sim

(W.,) , can be computed by the same approach. Table 8.1 shows the

weightings of all the corruption indicators and its related underlying factors.

Table 8.1 Weightings of each corruption indicator and its related underlying

factor

Underlying Previous New code Probability Severity

factor code Mean  Weighting Mean  Weighting

Immorality 0.28 0.33
CI15 CI1.1 3.45 0.22 3.69 0.20
CI18 CI1.2 3.06 0.19 3.60 0.19
CI21 CI1.3 3.04 0.19 3.70 0.19
CI23 CI1.4 3.01 0.19 4.06 0.21
CI24 CI1.5 3.23 0.21 4.00 0.21

Unfairness 0.29 0.24
Cl4 CI2.1 3.43 0.21 3.26 0.20
CI5 CI2.2 3.14 0.19 3.14 0.19
CI9 CI2.3 3.21 0.20 3.34 0.20
CI12 CI2.4 3.54 0.22 2.92 0.18
CI22 Cl2.5 3.05 0.18 3.73 0.23

Opacity 0.18 0.19
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Underlying Previous New code Probability Severity

factor code Mean  Weighting Mean  Weighting
C17 CI3.1 2.74 0.26 3.05 0.23
CI10 CI3.2 2.62 0.25 3.37 0.25
CI11 CI3.3 2.28 0.22 3.50 0.26
CI20 CI3.4 2.79 0.27 3.51 0.26
Procedural 0.14 0.14
Violation CIl Cl4.1 2.63 0.32 3.30 0.33
CI2 Cl4.2 3.20 0.38 3.50 0.34
CI3 Cl4.3 2.47 0.30 3.31 0.33
Contractual 0.11 0.10
Violation CI16 CI5.1 3.52 0.53 3.61 0.52
CI19 CI5.2 3.08 0.47 3.28 0.48

8.4.2 Model Development — Fuzzy Measurement

The perceptions of probability and severity of corruption indicators by the
respondents are typically characterized by subjectivity and uncertainty and are
fuzzy by nature. Thus, the fuzzy set theory was used to develop the evaluation
model in this study. Fuzzy set theory is a branch of modern mathematics
formulated by Zadeh (1965) to model vagueness intrinsic in the human
cognitive process. Based on linguistic variables and membership functions with
varying grades, fuzzy set theory enables the development of strong and
significant instruments for the measurement of ambiguities and provides the

opportunity to represent meaningfully ambiguous concepts expressed in the
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natural language (Zadeh 1978; Hong and Choi 2000; Zimmermann 2001). This
approach is appropriate to deal with complex problems due to imprecise,
uncertain, or unreliable information that characterizes real-world systems

(Baloi and Price 2003; Chan et al. 2009).

Fuzzy set theory deals with a set of objects characterized by a membership
function that assigns to each object a membership grade ranging from 0 (no
membership) to 1 (full membership) (Shaheen et al. 2007). Theoretically,
membership functions can take various forms (Lorterapong and Moselhi 1996).
However, in modeling real-life problems, linear approximation such as
triangular fuzzy number (TFN) is commonly used (Chen and Hwang 1992;
Zhao et al. 2013b). Additionally, precision in the shape of the membership
functions is unimportant because of the quantitative nature of the problems
with vague predicates, and the fuzzy numbers with simpler membership
function shapes tend to have a more intuitive and more natural interpretation
(Nieto-Morote and Ruz-Vila 2011; Zhao et al. 2013b). Therefore, this study
uses TFN to quantify the qualitative data collected through the questionnaire

survey.

The input data of the proposed model are the values of linguistic variables.
Although linguistic variables have lower quality of exactness than numerical

variables, the values of which are numbers, they are more meaningful
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(Hadipriono 1988). This study defined two linguistic variables for each
corruption indicator, namely, probability and severity, respectively. A
five-point Likert scale (i.e. very low, low, medium, high, and very high) was
used to assign the linguistic variables as recommended by Zhao et al. (2013Db).
This rating system is easy for users to understand these linguistic terms and

evaluate the corruption indicators.

The values of linguistic variables were then transformed into triangular fuzzy
numbers. Each fuzzy set should overlap with its neighboring sets to a certain
extent. Although no precise algorithm exists for determining the minimum or
maximum degree of overlap, in most cases, the overlap for triangle-to-triangle
fuzzy regions averages between 25% and 50% of the fuzzy set base (Gottwald
1993; Li et al. 2006). According to Gottwald (1993), a high degree of overlap
ensures that any small changes in the rating system can be detected and handled
immediately. Therefore, this study adopts 50% as the degree to which each
triangular fuzzy region overlaps with its neighboring region. Figure 8.2 shows

the membership functions of various linguistic values.
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8.3),

where K = number of respondents who assess the corruption indicators; and

pimns Lyinp>and 1 . . are lower bound, strongest membership degree, and

~

upper bound of € respectively.

pimjo

Then the TFN of the underlying factor  in the assessment of probability, that

is C

> can be computed using following formula:

~ n

C,=YC,.xW, (Formula84),

pi
m=1
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where n = number of corruption indicators within the underlying factor l';

and ¥,,, =weighting of mth corruption indicator within the underlying factor

I in the assessment of probability, and is available in Table 8.1.

~

The TFN of corruption in the assessment of probability, namely, C,, can be
computed using the formula below.

~ 5 ~
c, = (pl, D> ]93) = Z C,; x W, (Formula 8.5),
=1

=

where #,, = weighting of the underlying factor I in the assessment of
probability and is available in Table 8.1; and p,, p,, and p, are lower

bound, strongest membership degree, and upper bound of ¢ , » Tespectively.

Similarly, the TFN of corruption in the assessment of severity, namely,
5 .= (51: Sy, 53) can be calculated using the same approach. s,, S,,and S,
are lower bound, strongest membership degree, and upper bound of CNS,

respectively.

Defuzzification is the process of determining a crisp value that adequately
represents the fuzzy number (Georgy et al. 2005). There are several
defuzzification methods such as center of gravity (COG) (calculation of
geometric center of the fuzzy outputs), mean of maxima (MOM) (mean of the

highest membership values of the fuzzy outputs), and bisection (crisp value that
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divides the area of the membership function of the fuzzy output into two
equally sized sections), with each one having its strengths and weakness (Filev
and Yager 1994; Lam et al. 2010; Kishore et al. 2011). As this study uses the
TFN, the COG is easy to compute, and the defuzzified value tends to move
smoothly around the output fuzzy region. Thus, the assessment of corruption in
terms of probability (C,) and severity () can be calculated using the

following formulas:

3
C, =1/3x > p, (Formula8.6)
t=1

P

3
C, =1/3x Y s, (Formula8.7)

t=1

Finally, the potential corruption in a public construction project can be

calculated using the following formula as recommended by Xu et al. (2010):

¢ =,C, xC,  (Formula8.8)

The potential corruption in a public construction project, namely, C, is a crisp
value in the interval [0, 1] that falls into the regions of two adjacent linguistic
terms. The corruption can be interpreted by the linguistic term that has a higher

membership value, as suggested by Zhao et al. (2013b).
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8.5 ILLUSTRATIVE APPLICATIONS OF THE

EVALUATION MODEL

The developed evaluation model was applied in two Chinese public
construction projects to measure its potential corruption. To facilitate the model
application, a questionnaire was developed on the basis of the consolidated
framework of corruption indicators, as shown in Appendix H. As the major
potential respondents of the questionnaire are Chinese, a Chinese version of the
questionnaire was also prepared, as shown in Appendix I. The applications of

the evaluation model are illustrated as follows.

8.5.1 Model Application in Case One

A public construction project in Jinan (the capital city of Shandong Province,
Eastern China) was contacted to assess its vulnerability to corruption using the
proposed model. The project was selected for two reasons. First, the project
was a typical public project with a high estimated cost (CNY 23 billion or
approximately USD 3.74 billion) that caught the attention of the local society.
Second, the author used to provide consultancy service for this project and
could thus obtain highly reliable data considering the sensitive topic of the
study. The input data for the model were collected from five professionals of a

consultancy company employed to provide the auditing service for this project.
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The backgrounds of the five researchers are presented in Table 8.2. The

calculation of vulnerability to corruption in this project is illustrated as follows.

Table 8.2 Backgrounds of the professionals

Professional Employer Position

A Consultant Project Manager

B Consultant Deputy Project Manager
C Consultant Quantity Surveyor Staff
D Consultant Quantity Surveyor Staff
E Consultant Quantity Surveyor Staff

The TFN of each corruption indicator in the assessment of probability was
calculated using Formula 8.3. For instance, CI1.3, Contractors provide false
certificates in bidding, obtained the linguistic values of high, very high, high,
high, and very high from the five professionals. Figure 8.2 suggests that the
TFNs of high and very high are (0.50, 0.75, 1.00) and (0.75, 1.00, 1.00),
respectively. Therefore, ¢ 13 was calculated as follows:

pr13= 1/5% [(0.50, 0.75, 1.00)+ (0.75, 1.00, 1.00)+ (0.50, 0.75, 1.00)+

(0.50, 0.75, 1.00)+ (0.75, 1.00, 1.00)]

= (0.60, 0.85, 1.00)

Then using the TFNs of corruption indicators as input in Formula 8.4 and the
TFNs of various underlying factors of corruption indicators were obtained.

Finally, the TFNs of various underlying factors of corruption indicators were
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inputted in Formula 8.5, and the TFN of corruption in terms of probability of
this project was obtained. By using the same approach, the TFNs of each
corruption indicator, each underlying factor of corruption indicators, as well as

corruption in terms of severity were calculated. Table 8.3 shows all the values

~ ~ ~ ~ ~

of C C C

pimd pis D sim?®

and C’Ns

si°

Then, €, and C; were computed using Formula 8.6 and Formula 8.7 as

follows:

C, = 1/3x (0.423 + 0.663 + 0.861) = 0.649

p

C. =1/3x (0.402 + 0. 651 + 0.891) = 0. 648

S

Lastly, corruption of this project was computed upon Formula 8.8:

C = J0.649 x 0.648 = 0. 648

According to Figure 8.3, the value of C (0.648) falls into the two adjacent
regions of medium and high. The linguistic value of high has a higher
membership value than that of medium when the X value is 0.648. Therefore,
the vulnerability to corruption of this project is high. Moreover, the values of
various underlying factors of corruption indicators, such as immorality,
unfairness, opacity, procedural violation, and contractual violation, were
calculated using the same approach using Formulas 8.6, 8.7, and 8.8. Figure 8.4
shows the calculation results. The results suggest that this project has high

corruption potential in terms of immorality and contractual violation.
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Figure 8.4 Values of various underlying factors of corruption indicators in Case
One

Unexpectedly, the author was informed two months later after the model

application that corruption was indeed found in this project. The author was

informed that one client staff and one site supervisor staff had been detained

due to their corrupt practices. The professional also mentioned the following

corrupt practices verified by the prosecutor: (1) fake bidding was conducted by

the client and its designated contractor; (2) some front-line workers hired by the
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contractor had no practicing certifications, thus resulting in low construction
quality; and (3) site supervision engineers took bribes from the contractor and
loosened their supervision. These corrupt acts are exactly reflected in the
corruption indicators (e.g. CI16, CI21, and CI24) under the construct of
immorality and contractual violation in the proposed model. Therefore, the

results obtained from the proposed model could be regarded as reliable.

218



Table 8.3 Illustrative example of the model application in Case One

Measurement item Probability Severity
Cpim pim Cp 7 Wpf Cp Csjm Wsz’m Csi Wsi Cs

Immorality (0.57, 0.80, 0.96) 0.28 (0.160, 0.224, 0.269) (0.46,0.71, 0.95) 0.33 (0.152,0.234,0.314)
MI1.1 (0.65, 0.90, 1.00) 0.22 (0.55, 0.80, 1.00) 0.20
MI1.2 (0.50, 0.75, 0.95) 0.19 (0.45, 0.70, 0.95) 0.19
MI1.3 (0.60, 0.85, 1.00) 0.19 (0.40, 0.65, 0.90) 0.19
MI1.4 (0.55, 0.80, 0.95) 0.19 (0.45,0.70, 0.95) 0.21
MI1.5 (0.55, 0.70, 0.90) 0.21 (0.45,0.70, 0.95) 0.21

Unfairness (0.39, 0.64, 0.86) 0.29 (0.113, 0.186, 0.249) (0.31, 0.56, 0.81) 0.24 (0.074, 0.134, 0.194)
MI2.1 (0.40, 0.65, 0.85) 0.21 (0.25, 0.50, 0.75) 0.20
MI2.2 (0.40, 0.65, 0.85) 0.19 (0.20, 0.45, 0.70) 0.19
MI2.3 (0.45, 0.70, 0.95) 0.20 (0.40, 0.65, 0.90) 0.20
MI2.4 (0.45, 0.70, 0.90) 0.22 (0.20, 0.45, 0.70) 0.18
MI2.5 (0.25, 0.50, 0.75) 0.18 (0.45, 0.70, 0.95) 0.23

Opacity (0.23,0.47,0.71) 0.18 (0.041, 0.085, 0.128) (0.41, 0.66, 0.87) 0.19 (0.077,0.124, 0.164)
MI3.1 (0.20, 0.45, 0.70) 0.26 (0.25, 0.50, 0.75) 0.23
MI3.2 (0.25, 0.50, 0.75) 0.25 (0.40, 0.65, 0.90) 0.25
MI3.3 (0.10, 0.30, 0.55) 0.22 (0.45, 0.70, 0.90) 0.26
MI3.4 (0.35, 0.60, 0.80) 0.27 (0.50, 0.75, 0.90) 0.26

Procedural Violation (0.38, 0.60, 0.81) 0.14 (0.053, 0.084, 0.113) (0.40, 0.65, 0.90) 0.14 (0.056, 0.091, 0.126)
MI4.1 (0.35,0.55,0.75) 0.32 (0.45,0.70, 0.95) 0.33
MI4.2 (0.40, 0.60, 0.80) 0.38 (0.50, 0.75, 1.00) 0.34
MI4.3 (0.40, 0.65, 0.90) 0.30 (0.25, 0.50, 0.75) 0.33

Contractual Violation (0.51, 0.76, 0.93) 0.11 (0.056, 0.084, 0.102) (0.43, 0.68, 0.93) 0.10 (0.043, 0.068, 0.093)
MI5.1 (0.60, 0.85, 1.00) 0.53 (0.50, 0.75, 1.00) 0.52
MI5.2 (0.40, 0.65, 0.85) 0.47 (0.35, 0.60, 0.85) 0.48

Total 1 (0.423, 0.663, 0.861) 1 (0.402, 0.651, 0.891)
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8.5.2 Model Application in Case Two

The second case applying the developed evaluation model is the Zhengzhou
Metro Project. This project was the largest public project ever conducted in
Zhengzhou, the capital city of Henan Province. The investment of this project
reached around CNY 100 billion (USD 16 trillion), making it at risk for
corruption (Dahe Net 2008). With the approval of Construction Commission of
Zhengzhou Municipality, the author visited the Zhengzhou Metro Project and
invited five industry experts involved in the project to evaluate the potential
corruption using the developed model. The profiles of the five experts are

shown in Table 8.4.

Table 8.4 Profile of the five selected experts

Expert Employer Position

A Contractor Project Manager

B Consultant Chief Supervisor

C Client Deputy Project Manager
D Designer Chief Designer

E Government Quality Supervising Staff

Data collected from the five experts were entered into the developed model and
calculated using Formulas 8.3 to 8.8. Table 8.5 shows the illustrative process of
model application in the Zhengzhou Metro Project. The result indicates that the

potential corruption of this project is 0.390, which falls into the two adjacent
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regions of low and medium as shown in Figure 8.5. The linguistic value of
medium has a higher membership value than that of low when the X value is
0.390. Therefore, the vulnerability to corruption of this project is medium,
which is better than that of Case One. Moreover, the values of various
underlying factors of corruption indicators, such as immorality, unfairness,
opacity, procedural violation, and contractual violation, were calculated. Their
results, which are shown in Figure 8.6, indicate that the evaluation values of all
underlying factors range from 0.321 to 0.512. Thus, the corrupt practices from
these perspectives were under control. In reality, no corruption cases have been
reported since the Zhengzhou Metro Project was constructed in 2009
(Zhengzhou Ditie Net 2012). Therefore, the model application result can be

considered valid because it matches what occurs in the real world.
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Figure 8.6 Values of various underlying factors of corruption indicators in Case
Two

8.5.3 Implications of Model Applications

Model applications on the two cases revealed different results. Compared with
the project in Case Two, the project in Case One was found to be under higher
corruption risk, which could be ascribed to the different authority attitudes on
the two projects. The project in Case One is one of several public development
projects simultaneously conducted in Jinan City. The project in Case Two,
namely Zhengzhou Metro Project, could be regarded as the number one project
in Zhengzhou City, and therefore, the authorities focused considerable attention
on this project. Thus, practitioners in the project would be quite cautious before

deciding to conduct corrupt practices. Such results also echoed the findings
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obtained in Chapter 7 that leadership is the most effective anti-corruption

strategy in the current Chinese public construction sector.

The model is expected to be particularly useful to a third-party unit responsible
for the supervision of a public construction project. Under such circumstance,
the input data will be more reliable, and thus, a more objective evaluation result
can be expected. The model can also be adopted in measuring corruption at
different project stages, during which only the related corruption indicators
need to be selected from the original measurement framework and then

evaluated.
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Table 8.5 Illustrative example of the model application in Case Two

Measurement item Probability Severity
Cpim pim Cp 7 Wpf Cp Csjm Wsz’m Csi Wsi Cs

Immorality (0.08, 0.24, 0.49) 0.28 (0.022, 0.067, 0.137) (0.33,0.52,0.72) 0.33 (0.109, 0.172, 0.238)
MI1.1 (0.10, 0.20, 0.45) 0.22 (0.45, 0.60, 0.70) 0.20
MI1.2 (0.05, 0.20, 0.45) 0.19 (0.35, 0.50, 0.70) 0.19
MI1.3 (0.10, 0.25, 0.50) 0.19 (0.25, 0.50, 0.75) 0.19
MI1.4 (0.05, 0.30, 0.55) 0.19 (0.30, 0.45, 0.70) 0.21
MI1.5 (0.10, 0.25, 0.50) 0.21 (0.30, 0.55, 0.75) 0.21

Unfairness (0.11, 0.31, 0.56) 0.29 (0.032, 0.090, 0.162) (0.29, 0.50, 0.71) 0.24 (0.070, 0.120, 0.170)
MI2.1 (0.05, 0.25, 0.50) 0.21 (0.35, 0.60, 0.80) 0.20
MI2.2 (0.25, 0.50, 0.75) 0.19 (0.30, 0.55, 0.75) 0.19
MI2.3 (0.15, 0.30, 0.55) 0.20 (0.15, 0.30, 0.55) 0.20
MI2.4 (0.05, 0.30, 0.55) 0.22 (0.30, 0.45, 0.65) 0.18
MI2.5 (0.05, 0.20, 0.45) 0.18 (0.35, 0.60, 0.80) 0.23

Opacity (0.05,0.16,0.41) 0.18 (0.009, 0.029, 0.074) (0.31, 0.46, 0.69) 0.19 (0.059, 0.087, 0.131)
MI3.1 (0.05, 0.15, 0.40) 0.26 (0.30, 0.45, 0.70) 0.23
MI3.2 (0.05, 0.15, 0.40) 0.25 (0.35, 0.50, 0.70) 0.25
MI3.3 (0.05, 0.20, 0.45) 0.22 (0.30, 0.45, 0.65) 0.26
MI3.4 (0.05, 0.15, 0.40) 0.27 (0.30, 0.45, 0.70) 0.26

Procedural Violation (0.07, 0.23, 0.48) 0.14 (0.010, 0.032, 0.067) (0.37,0.55,0.77) 0.14 (0.052, 0.077, 0.108)
MI4.1 (0.05, 0.30, 0.55) 0.32 (0.30, 0.45, 0.70) 0.33
MI4.2 (0.10, 0.20, 0.45) 0.38 (0.50, 0.75, 0.95) 0.34
MI4.3 (0.05, 0.20, 0.45) 0.30 (0.30, 0.45, 0.65) 0.33

Contractual Violation (0.13, 0.38, 0.63) 0.11 (0.014, 0.042, 0.069) (0.46,0.71, 0.90) 0.10 (0.046, 0.071, 0.090)
MI5.1 (0.20, 0.45, 0.70) 0.53 (0.60, 0.85, 1.00) 0.52
MI5.2 (0.05, 0.30, 0.55) 0.47 (0.30, 0.55, 0.80) 0.48

Total 1 (0.087, 0.260, 0.510) 1 (0.335, 0.527, 0.737)
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8.6 CHAPTER SUMMARY

Based on the fuzzy set theory and the data collected from the questionnaire
survey, this chapter develops a fuzzy model to assess the vulnerability to
corruption in the Chinese public construction projects. The developed model
has been applied in two selected Chinese public construction projects and the
predicted results match the reality. Therefore, the validity of the model has

been verified.
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CHAPTER 9VALIDATION OF THE
STUDY

9.1 INTRODUCTION

This chapter checks the validity of the whole study from five perspectives,
namely, content validity, construct validity, internal validity, face validity, and
external validity. Ten industry experts are invited to facilitate the assessment.

The evaluation results indicate an acceptable validity of this entire study.
9.2 VALIDATION STRATEGY OF THIS STUDY

Validation is the final and an indispensable step in each research cycle to
ensure that each phase of the chosen research methodology adheres to the
highest standards of quality (Lucko and Rojas 2010). Validation can be
conducted qualitatively and quantitatively. In qualitative validation,
opinion-based data on the effectiveness and performance of the research
methodology adopted are collected, whereas in quantitative validation,
statistical data are collected to evaluate the appropriateness of the adopted
research methodology (O'Keefe et al. 1987; Ayel and Laurent 1991). Ware et al.
(2003) suggested that qualitative validation is particularly appropriate for
ethnographic research which explores cultural phenomena from the point of

view of the subject. Thus, this study conducted a qualitative validation.
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9.3 VALIDATION FRAMEWORK OF THIS STUDY

In studying research validation in the construction domain, Lucko and Rojas
(2010) enumerated seven validity aspects for evaluating construction
engineering and management research: (1) internal validity, (2) external
validity, (3) face validity, (4) content validity, (5) criterion validity, (6)
construct validity, and (7) reliability. Criterion validity is defined as the extent
to which the results of an assessment instrument correlate with those of another
instrument developed in previous studies (Fowler 2009). Given the fact that no
similar model or instrument focusing on the Chinese public construction sector
has been developed, the test of criterion validity of this study is omitted.
Reliability is related to the concepts of consistency and repeatability in the data
collection (Lucko and Rojas 2010), which is verified by diverse statistical
analysis techniques in previous sections as mentioned. Therefore, this chapter
mainly examines the remaining five kinds of validity aspects, namely, internal
validity, external validity, face validity, content validity, and construct validity,

respectively.

9.3.1 Content Validity

Content validity is a non-statistical approach that focuses on determining if the
content of a study fairly represents reality. Its primary concern is “the degree to
which a measure covers the range of meanings included within the concept”
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(Fowler 2009). Three questions were designed in this study to assess content

validity.

Q1.Are the corruption indicators proposed in this study applicable?

Q2.Are the causes of corruption proposed in this study applicable?

Q3.Are the observed variables of the prevailing anti-corruption strategies

proposed in this study applicable?

9.3.2 Construct Validity

Construct validity refers to whether the operationalization of theoretical
constructs are appropriate. In other words, construct validity is concerned with
ensuring that a research effort is measuring what it is supposed to measure
according to its stated objectives (Leedy and Ormrod 2013). Three questions

were designed in this study to assess construct validity.

Q4.Is the framework for identifying corruption indicators reasonable?

QS5.Is the framework for identifying causes of corruption reasonable?

Q6.Is the framework for identifying the prevailing anti-corruption strategies

reasonable?
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9.3.3 Internal Validity

Internal validity is related to the concept of causality and is preoccupied with
the derivability of relations within data (Leedy and Ormrod 2013). Internal
validity can be threatened by many problems, including ill-defined theoretical
models that include spurious relationships or correlated explanatory variables,
biases in data collection that render comparisons ineffective, and failure to
entertain alternative explanations during data analysis (Lucko and Rojas 2010).

Two questions were designed in this study to assess the internal validity.

Q7.Is the causality between the causes of corruption and corruption indicators

proposed in this study clear?

Q8.Is the causality between the prevailing anti-corruption strategies and

corruption indicators proposed in this study clear?

9.3.4 Face Validity

Face validity requires the “approval” of non-researchers regarding the validity
of a study (Lucko and Rojas 2010). Three questions were designed in this study

to assess face validity.

Q9. Are the underlying corruption indicators obtained in this study reasonable?
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Q10. Are the principal causes of corruption obtained in this study

reasonable?

QI1.  Are the evaluation results of the prevailing anti-corruption strategies

obtained in this study reasonable?

9.3.5 External Validity

External validity is related to the concept of induction and focuses on the
generalizability of results for prediction purposes (Leedy and Ormrod 2013).
External validity can be threatened by a variety of issues, including lack of
statistical rigor in the selection of sample sizes and in collecting actual data, the
presence of any special circumstances during the research efforts, and
oversimplification of the phenomenon under study (Lucko and Rojas 2010).

One question was designed in this study to assess the external validity:

Q12.  Can the evaluation model of vulnerability to corruption developed in

this study be generalized?

Structural interviews were conducted on the basis of the 12 validation questions
with ten selected interviewees who had been involved in the Chinese public
construction sector in late May 2014. All interviewees met the following
criteria: (1) non-involvement in the development works of the models in this
study, (2) five years®™ industrial experience or above, and (3) sound knowledge
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and understanding of wvulnerabilities to corruption in the Chinese public
construction sector. The selection of these interviewees could improve the
effectiveness and quality of validation. Table 9.1 presents the profiles of the
interviewees. In each interview, an interviewee was asked to comment on each
of 12 validation questions based on a five-point rating system (i.e., 1 = very
poor, 2 = poor, 3 = medium, 4 = good, and 5 = very good) after the overall
research process and the major research findings were explained. The
validation questionnaire and its Chinese translated version are attached in

Appendix J and K, respectively.

Table 9.1 Profile of the interviewees

Interviewee  Employer Position Years of experience
A Client Project Engineer 13
B Client Senior Engineer 9
C Contractor Associate Project Manager 10
D Contractor Engineer 10
E Consultant Chief Supervisor 32
F Consultant Engineer 8
G Designer Project Manager 15
H Designer Senior Engineer 10
I Academic Associate Professor 6
J Government Director 20
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9.4 VALIDATION RESULTS OF THIS STUDY

Table 9.2 shows the evaluation results of all the 12 proposed questions. The
assessment values of 3.8, 3.9, and 3.4 points on Q1, Q2, and Q3 indicate that
the proposed corruption indicators, causes of corruption, and observed
variables of the prevailing anti-corruption strategies are applicable. The
assessment values of 3.8, 3.9, and 3.5 points on Q4, Q5, and Q6 indicate that
the frameworks of corruption indicators, causes of corruption, and the
prevailing anti-corruption strategies are reasonable. The assessment values of
3.9 and 3.4 points on Q7 and QS indicate a clear causal relationship between
causes of corruption and corruption indicators, and between prevailing
anti-corruption strategies and corruption indicators. The assessment values of
3.6 and 3.9 points on Q9 and Q10 indicate that the underlying corruption
indicators and the principal causes of corruption obtained in the study are
regarded reasonable by interviewees. The assessment value of 3.8 points on
Q11 suggests that the evaluation result of the effectiveness of the prevailing
anti-corruption strategies obtained in the study is also considered reasonable.
The assessment value of 3.8 points on Q12 indicates the interviewees believe
the developed evaluation model of vulnerability to corruption to be reliable.
Therefore, to summarize, the results suggest that the five kinds of validities
evaluated, namely, content validity, construct validity, internal validity, face

validity, and external validity, are verified.
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The validation of a study can be conducted from different perspectives, such as
macro perspective and micro perspective. The check at the micro perspective
has been conducted through a series of statistical test by using some statistical
indicators such as composite reliability, average variance extracted value as
reported previously in the structural equation modeling analysis. While the
validation of this study was conducted at the macro level, to see if the research
has been properly designed and performed. Therefore the 12 questions were
developed in a general way. However, before each validation interview started,
a briefing of the study was provided to the interviewee to inform him/her the
research backgrounds, objectives, and design of the study, how the data were
collected and analyzed, and what were the main research findings. The
feedbacks from the interviewees suggested that they generally considered the
research design was proper, and the findings were close to their perceptions to

the reality. Therefore, it is believed that the validation results were reliable.

Table 9.2 Validation results of the study

Validity Interviewee Mean
A B C D E F G H I 1
Content validity Ql 3 4 4 3 4 4 4 4 4 4 3.8

Q 3 4 3 3 4 5 4 4 5 4 3.9
Q3 3 4 2 4 4 3 3 3 4 4 34
Construct validity Q4 3 5 2 4 4 4 4 4 4 4 3.8

Q 3 5 3 4 3 4 4 4 5 4 3.9
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Validity Interviewee Mean

Q 4 4 3 4 3 2 3 4 3 5 3.5
Internal validity Q7 4 5 3 4 4 4 4 3 3 5 3.9
Q 3 4 3 4 3 3 4 3 3 4 3.4
Face validity Q 4 3 3 4 3 4 3 4 4 4 3.6
Q0 4 4 3 4 4 4 4 4 3 5 3.9
Qir 4 s 3 4 4 3 3 4 4 4 3.8

External validity Q12 4 s 3 3 3 3 4 4 4 5 3.8

9.5 CHAPTER SUMMARY

This chapter conducted a validation of the entire study. A total of 12 questions
were proposed to evaluate the five kinds of validities of the study, namely,
content validity, construct validity, internal validity, face validity, and external
validity. Ten industry experts were invited to facilitate the evaluation. The
evaluation results indicated that all the five kinds of validities are acceptable,

which verify the validity of the entire study.
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CHAPTER 10 CONCLUSION AND
FUTURE RESEARCH DIRECTIONS

10.1 INTRODUCTION

This chapter summarizes the major findings and limitations of the study. Future

research directions have also been presented in this chapter.
10.2 SUMMARY OF THE MAJOR FINDINGS

This study aims to investigate the corruption issues in the Chinese public
construction sector, such as the corruption indicators, the causes of corruption,
and the prevailing anti-corruption strategies. This study also develops a fuzzy
model to assess the vulnerability to corruption in a public construction project.

The major findings are summarized as follows.

10.2.1 Underlying Corruption Indicators in the

Chinese Public Construction Industry

A framework of corruption indicators which consists of 19 items was
consolidated in this study. The 19 specific corruption indicators were
categorized into five underlying corruption indicators, namely, immorality,
opacity, unfairness, procedural violation, and contractual violation. Based on

the data of corruption indicators and the perceived level of corruption collected
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from the questionnaire survey, and using the approach of structural equation
modeling analysis, this study reveals that immorality is the most influential
underlying corruption indicator in the Chinese public construction sector,

followed by opacity, unfairness, procedural violation, and contractual violation.

10.2.2 Principal Causes of Corruption in the Chinese

Public Construction Sector

This study identified ten causes of corruption in the Chinese public
construction sector and categorized them into two principal set of causes,
namely, flawed regulation systems and lack of a positive industrial climate.
This study found that, compared with the lack of a positive industrial climate,
the flawed regulation systems have a greater influence on corruption indicators.
Based on the structural equation modeling analysis and with regard to the
flawed regulation systems, the most significant specific cause is negative leader
roles, followed by inadequate sanctions, lack of rigorous supervision, and
multifarious licenses and permits. With regard to the lack of a positive
industrial climate, the most significant specific cause is interpersonal
connections, followed by over-close relationships among contracting parties,

great project complexity, and poor professional ethical standards.
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10.2.3 Effectiveness of the Prevailing Anti-Corruption

Strategies

This study consolidated a framework of the prevailing anti-corruption strategies
composed of four underlying factors: leadership, rules and regulations,
sanctions, and training. By investigating the relationships between the
prevailing anti-corruption strategies and the corruption indicators using the
structural equation modeling analysis, this study found that among four
anti-corruption strategies only leadership received a marginal acceptable
evaluation on its effectiveness, and that the other three anti-corruption
strategies (rules and regulations, sanctions, and training) all received low
evaluations. The esults indicate that in a country such as China which has a
long tradition of rule by individual decision instead of law, political leadership
and top management play a critical role in combating corruption, and that more
efforts should be invested to anti-corrupiton strategies related to rules and
regulations, sanctions, and training. To reinforce these anti-corruption
strategies, this study has proposed four specific measures, including limiting
power of chief leaders in government, development of honest and ethical
construction culture, use of transparency mechanism, and supervision scheme
for project life cycle, expecting that they could restrain corruption in the

Chinese public construction sector effectively.
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10.2.4 An Evaluation Model of Vulnerability to

Corruption

Based on fuzzy set theory and the consolidated framework of corruption
indicators, an evaluation model of vulnerability to corruption in public
construction projects was developed. The evaluation model was sequentially
applied to two Chinese public construction projects. The predicted results were
in accordance with the actual corruption situation of the two projects. The
validity of the evaluation model was verified, and the generalization potential

of the model was proved.

10.3 LIMITATIONS OF THE STUDY

Although increasing efforts have been made in corruption research in recent
years, only a few researchers, except for Tabish and Jha (2011a), systematically
investigated the framework of corruption indicators in the construction sector.
This reason is why the framework of Tabish and Jha (2011a) was selected as
the initial framework of corruption indicators in this study. Expert interviews

were also conducted to help refine the framework to the Chinese context.

Another limitation of this study lies in the sample size of the questionnaire
survey. Although this study made a great effort to disseminate questionnaires

and collect feedback from various regions in China, and the empirical data
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obtained supported the developed hypothesis, it can still be improved by
collecting more empirical data to provide stronger evidence for model

validation.

10.4 FUTURE RESEARCH DIRECTIONS

This study proved that poor professional ethical standards are a significant
cause of corruption and revealed that immorality is the most influential
underlying factor of corruption indicators. These results imply that ethics has a
significant influence on corruption issues in the construction sector. Therefore,
further research actions should be directed to ethical issues in the construction
sector. To examine the topic of ethics, the following specific problems should
be addressed: (1) the causes of poor professional ethical standards in the
construction sector, (2) the barriers to improving professional ethical standards
in the construction sector, and (3) the critical paths for improving professional

ethical standards in the construction sector.

Another future research direction is conducting a systematic statistical analysis
on corruption issues in the construction sector. That is, based on the dashboard
data collected from the statistical communique released by the government and
the corruption cases disclosed by the media, the interrelationships between
corruption and other social and economic constructs can be explored. For
example, we can verify whether significant relationships exist among
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corruption and construction output value, social and economic development
levels of different geographic areas, wage levels of different geographic areas,

and the rules and regulation systems of different geographic areas.

The study also revealed that the industry is more concerned about the
effectiveness of the prevailing anti-corruption strategies. Therefore, subsequent
research should also examine anti-corruption strategies. The following specific
questions may be answered: what are the root causes of the ineffectiveness of
the prevailing anti-corruption strategies? What are the barriers to the
implementation of anti-corruption strategies? Are there innovative

anti-corruption strategies that can effectively curb corruption?

10.5 CHAPTER SUMMARY

To conclude, this chapter summarized the major findings and acknowledged
the limitations of this study. Directions for future research have also been
proposed. The information shared herein should be able to shed light on how to
improve corruption prevention in the Chinese public construction sector, and

spark further research interest in the topic.
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No. Journal Year Author(s)
(Iss.)
Xu, Y., Yeung, JFY.
Automation in Chan, APC., Chan,
1 2010 | 19(7)
Construction D.W.M., Wang, S.Q., Ke,

Y.

2 Business Ethics Quarterly | 2004 | 14(4) | Black, W.K.

Building Research
3 2000 | 28(2) | Bologna, R., Del Nord, R.
Information

Construction Management
4 2012 | 30(12) | Ling, F.Y.Y., Tran, P.Q.
& Economics

Construction Management Bowen, P.A., Edwards, P.J.,
5 2012 | 30(10)

& Economics Cattell, K.

Construction Management Tang, L.C.M., Atkinson, B.,
6 2012 | 30(10)

& Economics Zou, R.R.

Construction Management
7 2012 | 30(1) | Tabish, S.Z.S., Jha, K.N.
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APPENDIX C LIST OF CORRUPTION PAPERS IN TOP
CHINESE MANAGEMENT JOURNALS (ENGLISH
VERSION)
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21. | Management World 1989 | (5) Xiang, Y.
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252




APPENDIX D

STRUCTURED INTERVIEW DOCUMENT OF THE STUDY (ENGLISH VERSION)

The objective of this interview is to identify corruption indicators, causes of corruption, as well as prevailing anti-corruption

strategies in the Chinese public construction sector.

Part A — Background of Interviewee

Interviewee: Position: Stakeholder:

Interviewer: Venue: Time and Date:

Part B — Identification of corruption indicators in the Chinese public construction sector

Years of Experience:

Record taken by:

Please evaluate the applicability of each item below as the corruption indicator in the Chinese public construction sector.

No. | Item Very Very
Inapplicable | Medium | Applicable
inapplicable applicable
1. Administrative approval and financial sanction not taken to execute the work R 12 03 14 U5
2. The provisions are not as per laid down yardstick 01 02 03 04 s
3. Work is not executed for the same purpose for which the sanction was
01 02 013 4 0is
accorded
4, Realistic technically sound estimates are not prepared 01 02 03 04 s
Bl Some components are repeated in more than one item 1 12 03 14 05
6. The consultant is not appointed after proper publicity and open competition R 12 03 L4 U5
7. The credentials of all consultants have not been verified 01 02 013 4 0is
8. The criteria adopted in prequalification of consultant are restrictive and
01 02 03 04 0is
benefit only few consultants
9. The offer of lowest consultant is ignored on flimsy grounds 1 12 I3 14 5
10. | The selection of consultant not done by appropriate authority 01 02 03 04 s
11. | The role of consultant is not clearly defined 1 12 03 14 05
12. | The provisions are not made for payment to consultant for part performance
01 02 03 04 s
or repetitive work
13. | The upper ceiling limit for payments to consultant is not fixed 01 02 K] 4 0is
14. | The detailed project report is not prepared as per actual site requirement 1 12 3 4 05
15. | Consultant does not submit performance guarantee in time 1 12 J3 14 5
16. | Performance guarantee submitted by consultant is not renewed from time to
01 02 03 04 0is
time
17. | The reimbursement of service tax, excise duty, etc. is not done after
01 02 03 04 s
obtaining the actual proof of depositing the same
18. | The updated standard bidding document is not used for tendering process (R 12 03 04 05
19. | The tender documents are not approved by competent authority 01 02 K] 14 05
20. | Stipulated conditions in the contract are not feasible to be operated 1 12 3 4 05
21. | The performance guarantee clause is not stipulated 1 12 J3 14 5
22. | The condition regarding splitting of quantities, if required, is not stipulated in
01 02 03 04 0is
the tender document
23. | The nomenclature of the items, drawings and specifications do not conform
01 02 03 04 s
to each other
24. | Adequate & wide publicity is not given to tender 01 02 03 04 s
25. | Adequate time for submission of tender/offer not given 01 02 013 04 05
26. | Complete address of place of tender submission not notified 1 12 13 L4 s
27. | Documents for sale and opening of tender are not properly maintained in
01 02 013 04 05
transparent manner
28. | Unduly restrictive criteria stipulated, creating entry barrier for potential
01 02 03 04 s
bidders
29. | The objective evaluation criteria for contractor not clearly notified in the
01 02 03 04 s

tender document
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No. | Item Very Very
Inapplicable | Medium | Applicable
inapplicable applicable
30. | Stipulated prequalification criteria for selection of contractor are stringent 01 02 03 04 s
31. | The prequalification criteria are not kept same during evaluation of potential
01 02 13 14 0is
bidders as notified
32. | The evaluation criteria are not notified to the bidders (R 12 03 14 U5
33. | The prequalification is not carried out as per notified criteria R 12 L3 14 U5
34. | The credentials of the bidders are not matched and verified with the notified
01 02 03 04 s
criteria
35. | The evaluation of tenders is not done exactly as per the notified criteria 1 12 13 14 5
36. | The bids/tenders are not opened in presence of bidders 1 12 3 14 05
37. | All corrections, omissions, insertions, overwriting are not attested and
01 02 13 14 0is
accounted for
38. | ,On the spot summaryis not prepared in tender opening register and signed
P Y prep pening fes £ 01 02 03 04 s
by the person present
39. | The decision on tender is not given by appropriate authority within validit
s ¥ SPPIOP Y Y 01 02 3 04 s
period
40. | Some items are deleted after opening of tender R 12 03 14 U5
41. | The negotiation on tender not done as per laid down guidelines 01 02 3 04 s
42. | The conditions/specifications are relaxed in favor of contractor to whom the
01 02 K] L4 0is
work is being awarded
43. | The offer of lowest bidder is ignored on flimsy grounds 1 12 3 14 5
44. | The work order/supply order is not placed within justified rates R 12 03 14 U5
45. | Work is executed without the availability of funds for the said purpose 1 12 3 14 05
46. | The work is not executed as per original sanction accorded R 12 03 14 U5
47. | The bank guarantees submitted by bidder not verified 1 12 3 14 5
48. | Compliance with conditions regarding obtaining licenses, insurance policies
01 02 K] L4 0s
and deployment of technical staff not being followed by contractor
49. | The compliance with agreement conditions not fulfilled 1 12 3 14 5
50. | All the mandatory tests not being carried out (R 12 03 14 05
51. | The proper record of hindrances is not being maintained from the beginning 01 02 K] 14 05
52. | The technical staff as per tender stipulation is not provided at site (R 12 03 14 05
53. | The contractors are paid for that part of the work which was not done by
01 02 13 14 0is
them
54. | The contractors are not paid for that part of the work which was done by
01 02 03 14 0is
them
55. | All the recoveries as per contract are not effected 1 12 3 14 5
56. | The deviations, especially in abnormally high rated and high value items are
01 02 3 04 s
not properly monitored and verified
57. | Duplicate payment for the same activity under two different items is released 01 02 13 14 0is
58. | Recoveries for the land rent or equipment given to contractor not effected (R 12 03 14 05
59. | The recoveries for statutory taxes/duties not made before releasing the
01 02 13 14 0is
payment
60. | Escalation clause is not applied correctly for admissible payment 1 12 13 14 s
61. | The required guarantees for water tightness of roof/ basements, etc. and
01 02 3 4 05

termite proofing are not obtained

If you think there is/are corruption indicator(s) missed in this interview, please provide the supplementation and also the evaluation

accordingly.
No. Item Very Very
Inapplicable | Medium | Applicable
inapplicable applicable
1. 01 02 3 4 05
2. L1 12 U3 14 s
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No. Item Very Very
Inapplicable | Medium | Applicable
inapplicable applicable
3. 01 02 03 04 s
4. (R 02 03 04 s
Part C — Identification of causes of corruption in the Chinese public construction sector
Please indicate your endorsement on the following causes of corruption.
No. | Cause of Definition Strongly Strongly
Disagree | Neutral | Agree
corruption disagree agree
1. Multifarious licenses | Some construction related companies choose to bribe governmental
or permits officials to obtain the multifarious licenses or permits those 01 02 3 4 s
designated by the government department in a shorter time.
2. Deficiencies in rules Deficiencies in rules and laws could create a fertile ground for
. . 01 02 03 04 s
and laws corruption vulnerabilities.
3. Excessive Excessive competition in the construction market urges contractors
competition in the to bribe some client staff members to obtain a competitive 01 02 3 04 s
construction market advantage in securing contracts.
4, Lack of rigorous Supervisions on the corrupt practices are not executed rigorously for
. ) ) 01 02 K] L4 0is
supervision some private purpose of the supervisors.
5. Low wage level Wage level in the construction industry is low, making industrial
practitioners be inclined to conduct corrupt practices to reap extra 1 12 3 14 05
money.
6. Inadequate sanctions | Sanctions on corruption crimes are too light, so that corruption
players are not afraid of punishment when they are considering R 12 03 14 U5
doing corruption.
7. Poor professional Poor professional ethical standards make practitioners can‘t keep
ethical standards integrity in front of economic attraction thereby contributing to the 11 12 13 (14 15
occurrence of corruption.
8. Negative leader roles | Negative leader roles of corruption, especially who is not punished
e ) 01 02 K] 4 s
will inspire other people to conduct corrupt practices.
9. Over-close Over-close relationships among contracting parties bring more
relationships among convenience for illegal trade thereby contributing to the occurrence 11 12 13 (14 05
contracting parties of corruption.
10. | Great project A public construction project with a characteristic of high
complexity complexity is more inclined to be eroded by corruption, for the
» ) . o 01 02 03 14 0is
numerous practitioners and information asymmetry existing in this
kind of project.

If you think there is/are cause(s) of corruption missed in this interview, please provide the supplementation and also the evaluation

accordingly.
No. Cause of Definition Strongly Strongly
Disagree | Neutral | Agree
corruption disagree agree
1. 01 2 03 4 s
2. 01 02 03 04 Os
3. 01 2 03 04 0s
4, 01 12 03 4 05
Part D — Identification of prevailing anti-corruption strategies in the Chinese public construction sector
Please evaluate the effectiveness of the following anti-corruption strategies.
No. | Anti-corruption Definition Very Very
Ineffective | Neutral | Effective
strategy ineffective effective
1. Positive Leadership of nature in integrity helps prevent corruption in
, P STV AEPS P P 01 02 O3 04 05
Leadership organizations.
2. A completed legal | A thorough legal framework provides much support for the 1 2 3 4 05
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No. | Anti-corruption Definition Very . . Very
. . Ineffective | Neutral | Effective ]
strategy ineffective effective
framework governance on corruption.
3. Sound systems Sound systems could eliminate the leaks those could be taken
. 01 012 K] 14 0is
advantages by the corruption players.
4., A rigorous A rigorous execution of laws, rules, and institutions help prevent
execution of laws, | the occurrence of corruption. 1 12 13 14 s
rules, and systems
B Transparency Information of the project constructed should be announced to
. ) . . : 01 012 K] 14 0is
the public thereby a wider public supervision could be obtained.
6. Raising wage level | An increase in wage level in industrial practitioners is likely to
) 01 02 03 4 s
reduce corruption.
7. Education and Education and training on the industrial practitioners could raise
training their morality levels thereby restraining the corruption in public R 012 03 14 05
construction projects.
8. Administrative Administrative sanction on corruption players, such as
sanction degradation of certificates, and debarment of bidding for new (R 02 03 14 U5
projects help restrain corruption.
9. Economic sanction | Economic sanction such as fine could help prevent corruption in
. . : 01 ) 013 14 0is
public construction projects.
10. | Penal sanction Penal sanction provides much fear for the corruption players so
01 02 03 L4 0s

that corruption could be prevented.

If you think there is/are anti-corruption strategy/strategies missed in this interview, please provide the supplementation and also the

evaluation accordingly.

No. | Anti-corruption Definition Very Very
Ineffective | Neutral | Effective
strategy ineffective effective
1. 1 2 3 4 05
2. 1 2 03 4 s
3. 1 12 13 14 5
4, 1 02 03 4 s
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APPENDIX E

AR YT B B A H R B BUF B AR TE BRI BIREE, DR R SE e B RR R

AR: RUEBERER

STRUCTURED INTERVIEW DOCUMENT OF THE STUDY (CHINESE VERSION)
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PG 5 ARSI R e 3k
B#: TEBUFREZERNE BIRIEIRT €
DUTHmEGER T BRFRARRTE BRIAE, FEHE TN,
z RN RS BER | e | i | & | ssver
1. | T S AR IS SL TR A S T B R S 01 02 O3 | O4 as
2. | WUH MBS IR SR AT 1 02 O3 | 04 s
3. | BUH Sebr &S T E SIS SR g A — 5 01 02 O3 | O4 a5
4. | BUH SEREHT AT V)& L bR S AR 01 02 O3 | 04 s
5. | —BILAEEZ UM B LAER ES T, SEESRAR N 01 02 O3 | O4 s
6. | BT AR AT A FebRis 1645 2 01 02 O3 | 04 as
7. | BT EOAH SR B FUIE B RA At sk 01 02 O3 | 04 as
8. | EFXTVRHTT I B TR A A L™ i LR e 1 02 O3 | 04 s
9. | MU ERAREI BT LA T B SR R R PAF RS 01 02 O3 | O4 s
10. | &7 i IR AR B T LA St 01 2 O3 | 04 05
11, | BT A S AL ST B Z I A 4 € X 01 02 O3 | 04 0s
12. | BWITTE S 56 B LAE B R 58 UL AEAR U0 T 15 28 ST 0 1E R HE A 8] vh i B 01 02 O3 | 04 s
13. | BEX T HAS B R BT R B R 01 02 O3 | 04 as
14. | BWUEHMRSE B S5 IE SLhrE AL ZE S 1 02 O3 | 04 0s
15. | BWTTEA S K AR 7 2 DR e e A2k T 01 02 O3 | 04 0s
16, | EHEWI T B AN A T AR A R A DR B AT SN R 1 2 03 | 04 s
17. | MRZs S mT LLIR R i Bl TRULE WA 3 v A 1 R S I Y A9 30 BN IR K (IR a1 2 O3 | O4 a5
18. | BUE FEbR AT Hi HE ORIV AR 1 1 2 O3 | 04 05
19. | EFRSTHEASRE B AU A AT A 01 02 O3 | O4 0s
20. | A RIS HL I A R0 E P A R B 2 AT 1 1 2 O3 | 04 0s
21, | SRR & RSO ARCA T BB L OR B %K 01 02 O3 | O4 0s
22. | BUHAAEL THRBL AR ARAR ST b AT i T 52 S b B T PR 1 2 O3 | 04 s
23. | S ERIULRERIARE . AR I S5 AH HL 2 8] A — 3% 01 02 O3 | 04 s
24, | TUH bR A A TR BEbR A T S A 78 5 1 02 O3 | O4 0s
25. | T E AEbRBAT 45 BOhR B B A R 1R I TR A bR S 01 02 O3 | O4 0s
26. | TUH AR S R A VEGH U A 33 58 bR SO Hb ik 1 2 03 | 04 s
27. | FEARSCA B R R AR I AR A LAE B 7 OT R 01 02 O3 | O4 0s
28. | WEIEZMIREITESFAT, AR bR N Boh B B w5 1 2 O3 | 04 05
29. | bSO B MR U BTN AR B R B S RIPEOAEIN CRIBREBORFR . 7 S5AR5E WA Shxt - - o5 || me i
ARG BAE S P
30. | TUH BEAR T G R A AL R 1 B R TR A% A 01 2 O3 | 04 05
31. | BERETUER th SZER AT (R BEAR TIUH 51 L S O AT ) BE A TR SR A AN IR 01 02 03 | 04 05
32. | VEARINEBA & bR A 1 2 03 | 04 s
33. | BERETIER A AR B E AAN ARMEPAT, AT T H b 01 2 O3 | 04 as
34. | BObR B BEBE P AN RS TR SO EE SR, HORRR S, (R8I B RS Tl e 2415 1 2 O3 | 04 05
35. | EFXPEE— RS SO P A 8 A 4R IR AR AR B PR 700 S it 01 02 03 | 04 05
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37. | KRR IR R B A B bR N A 01 02 O3 | 04 as
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51. | BUHMETHrBI%A REFHIEI OIS 3% 01 02 O3 | O4 0s
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54. | FB5 A4 LAR ARG TE G Ml 35 A A SR AR R AR K 1 mp) 03 | 04 05
55. | G2 R AR 4EIB I SR A S 01 02 O3 | O4 as
56. | mARIIEEE K A 3 3 TR 1025 T 38 A 15 A 4 A I A A% s 1 mp) 03 | 04 Os
57. | 34y I AR R R — TR B R R A LR 01 mp) 03 | 04 Os
58. | AZRIELARER I Wk P AN A IR IT 1 02 O3 | 04 0s
59. | SCAHE TREEK A B A E %R I 45 AR AL AR 01 mp) 03 | 04 Os
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APPENDIXF QUESTIONNAIRE DOCUMENT (ENGLISH
VERSION)

Part A — Introduction of Survey

Dear expert,

You are cordially invited to participate into a questionnaire survey on
corruption in public construction projects in China. This survey is part of a
research project funded by the National Natural Science Foundation of China
(Project No. 71172107), Tongji University, and The Hong Kong Polytechnic

University.

This questionnaire survey contains five sections. Section A introduces the
background of this questionnaire survey. Section B is related to the particulars
of each informant. In Section C, you are invited to evaluate the corruption
indicators in the Chinese public construction sector. In Section D, you are
invited to assess the causes of corruption in the Chinese public construction
sector. In Section E, you are invited to evaluate the effectiveness of prevailing
anti-corruption strategies. In Section F, please provide your perception of

corruption situation in the Chinese public construction sector.

Please email this questionnaire back to ming.shan@ before
October 31. You are assured that this survey is completely anonymous and

responses will be treated with the strictest confidentiality.
Thank you very much for your participation.

Best regards,

SHAN Ming
PhD Student jointly supervised by Tongji University and The Hong Kong
Polytechnic University

LE Yun
Professor, Department of Construction Management and Real Estate, Tongji

University

CHAN Ping Chuen
Professor, Department of Building and Real Estate, The Hong Kong
Polytechnic University
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Part B — Respondent Background

1. Your current professional affiliation:
(] Government [] Client [] Contractor [1 Designer Consultant [ Others (Please specify )
2. Your previous professional affiliation (if any):
[] Government [J] Client [] Contractor [] Designer [J] Consultant [ Others (Please specify )
3. Current position in your organization:
4. Your working experience in public construction projects:
[] 0-5years [J 6-10years [ 11-20 years [] Above 20 years
5. Your working place(s) in latest 3 years:
Part C — Evaluation of corruption indicators in the Chinese public construction sector
Please provide your perception of probability and severity of each risk factor to corruption listed below.
No. | Corruption Indicator Probability Severity
Very | Low | Neutral | High | Very | Very | Low | Neutral | High | Very
Low High | Low High
1 Administrative & financial approvals not taken to execute the 01 02 | O3 04 s 01 02 | O3 04 s
work
2 The provisions are not as per laid down yardstick R 2 | 03 14 05 1 2 | 03 L4 0is
3 Work is not executed for the same purpose for which the sanction | 1 02 | O3 04 s 01 02 | O3 04 s
was accorded
4 The consultant is not appointed after proper publicity and open 01 02 (O3 04 0s 01 02 | O3 04 s
competition
5 The criteria adopted in prequalification of consultant are 11 12 | O3 (14 15 11 12 | O3 14 s
restrictive and benefit only few consultants
6 The selection of consultant not done by appropriate authority 01 02 (O3 04 0s 01 02 | O3 04 s
7 Adequate & wide publicity is not given to tender 01 02 | O3 04 s 01 02 | O3 04 s
8 Adequate time for submission of tender/offer not given (R 2 | 03 14 U5 1 2 | 03 L4 0is
9 Prequalification criteria for selection of contractor are stringent 1 02 | O3 14 15 1 02 | O3 14 0is
10 | The evaluation of tenders is not done exactly as per the notified 01 02 (O3 04 s 01 02 | O3 04 s
criteria
11 | The negotiation on tender not done as per laid down guidelines 11 12 | O3 14 15 11 12 | O3 14 05
12 | The conditions/specifications are relaxed in favor of contractor to | [J1 12 | O3 14 15 1 12 | O3 14 05
whom the work is being awarded
13 | The work order/supply order is not placed within justified rates 01 02 | O3 04 s 01 02 | O3 4 s
14 | A large project should have called for bids is split into several 1 12 | O3 14 15 1 12 | O3 14 5
small projects and contracted without bidding
15 | Bidding documents submitted do not match the real condition of 11 12 | O3 14 15 11 12 | O3 14 15
the contractor
16 | Confidential information of bidding is disclosed to a specific 01 02 | O3 04 s 01 02 | O3 04 s
bidder
17 | Work is executed without the availability of funds for the said 1 02 (O3 4 s 1 02 | O3 4 05
purpose
18 | The work is not executed as per original sanction accorded L1 L2 | 03 14 Lls L1 2 |03 14 U5
19 | Compliance with conditions regarding obtaining licenses, 01 02 | O3 4 15 1 02 | O3 4 s
insurance policies and deployment of technical staff not being
followed by contractor
20 | The proper record of hindrances is not being maintained from the R 2 | 03 14 5 1 2 | 03 L4 s
beginning
21 | The deviations, especially in abnormally high rated and high value | [J1 02 | O3 4 15 1 02 | O3 4 s
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No. | Corruption Indicator Probability Severity
Very | Low | Neutral | High | Very | Very | Low | Neutral | High | Very
Low High | Low High
items are not properly monitored and verified
22 | Escalation clause is not applied correctly for admissible payment 1 02 (O3 04 s 1 02 | O3 04 s
23 | Substitution of unqualified materials in construction 01 02 | O3 04 s 01 02 (O3 4 s
24 | Supervision on the project construction is not adequate 1 12 | O3 14 s 1 12 | O3 14 s

Section D — Evaluation of causes of corruption in the Chinese public construction sector

Please indicate your endorsement on the causality between the following causes of and risk factors to corruption in the Chinese

public construction sector

No. | Cause of corruption Strongly Disagree Disagree Neutral Agree Strongly Agree
1 Multifarious licenses or permits 01 02 03 14 5
2 Deficiencies in rules and laws 01 2 3 4 15
3 Excessive competition in the construction market 01 12 13 4 s
4 Lack of rigorous supervision 01 02 13 4 s
5 Inadequate sanctions 1 12 3 04 s
6 Poor professional ethical standards 01 2 3 4 s
7 Negative leader roles 01 02 3 4 s
8 Over-close relationships among contracting parties 01 ) 03 4 s
9 Great project complexity 01 2 13 14 15
10 Interpersonal connections 01 2 3 4 s

Section E — Evaluation of anti-corruption strategies in the Chinese public construction sector

Please indicate your endorsement on the following statements based on your experience in the Chinese public construction sector

No. | Statement Strongly | Disagree | Neutral | Agree | Strongly
Disagree Agree

1 I clearly consider anticorruption measures to be equally as important as construction 1 2 3 4 s

2 I act positively and cooperate with anticorruption agencies 1 12 3 04 s

3 I act decisively when an anticorruption issue is raised 01 2 3 4 s

4 I praise staff members for working honestly 01 2 3 04 s

5 We often remind each other on how to work fairly and honestly 01 2 3 4 s

6 As a group we maintain good working relationship and offer help when needed to perform 01 2 3 04 s
job honestly

7 As a group we maintain corruption free workplace environment 1 2 3 4 s

8 I believe that anticorruption rules and regulations are adequate source of information on 01 2 3 04 s
anticorruption

9 I believe that anticorruption rules and regulations are there to protect me from vigilance 1 2 3 4 s
cases/ disciplinary action

10 | I believe that anticorruption rules and regulation should be consulted by all recruits 01 2 3 04 s

11 | I believe that anticorruption rules and regulations do not put rigid restriction in the adoption 01 02 03 4 s
of new products and technological processes

12 | I believe adequate training is necessary to perform my job honestly 01 mp) 3 4 s

13 | I believe adequate training help me in taking action to prevent corruption 01 2 03 04 s

14 | I believe adequate training helps me to prevent workplace corrupt practices and help me to 1 2 3 4 s
follow fair and transparent practices

15 | Irecognize I have complied with the anticorruption measures like rules and regulations etc 1 2 3 4 e
of my job for fear of administrative sanction from my boss

16 | Irecognize I have complied with the anticorruption measures like rules and regulations etc 1 2 3 4 s
of my job for fear of economic sanction

17 | Irecognize I have complied with the anticorruption measures like rules and regulations etc 1 2 3 4 e
of my job for fear of penal sanction
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Section F — Evaluation of corruption situation in the Chinese public construction sector

Please provide your perception of corruption situation in the Chinese public construction sector:

[J1 Not serious at all

(12 Not Serious (13 Neutral

[14 Serious

[J5 Very serious

Reply Slip (Optional)

Those who wish to receive a summary of the research findings, please enter the details below:

Name:

Telephone Number:

Email Address:
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APPENDIX G QUESTIONNAIRE DOCUMENT (CHINESE

VERSION)
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APPENDIX H QUESTIONNAIRE FACILITATING

MODEL APPLICATION (ENGLISH VERSION)

Dear expert,

You are cordially invited to participate into an interview that aims to validate
an evaluation model of corruption which was developed in a study focusing on
corruption research in the Chinese public construction sector. The study was
conducted between January 2012 and April 2014, by a joint research group
teaming by researchers from Department of Building and Real Estate, The
Hong Kong Polytechnic University, and Department of Construction

Management and Real Estate, Tongji University.

Please evaluate the items of this questionnaire based on the project you are now
engaging in. You are assured that this questionnaire is completely anonymous

and responses will be treated with the strictest confidentiality.
Thank you very much for your participation and support!
SHAN Ming

PhD Student jointly supervised by Tongji University and The Hong Kong

Polytechnic University
LE Yun

Professor, Department of Construction Management and Real Estate, Tongji

University
CHAN Ping Chuen

Professor, Department of Building and Real Estate, The Hong Kong

Polytechnic University

May, 2014
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Section A Interviewee Background (Please fill the blank or indicate accordingly using )

1. Your current professional affiliation:

] Government
[ Consultant

2. Your current position in your organization:

[J Client [ Contractor [] Designer

[1 Others (Please specify__ )

3. Your working experience in public construction projects:

Section B Items Need to be Evaluated (Please indicate accordingly using )

No. Item Probability Severity

2.1 Administrative approval and financial sanction not taken to execute the work oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.2 Lack of the sanctioned financial provisions from the government oVery Low | oLow | oNeutral | oHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.3 Work is not executed for the same purpose for which the sanction was accorded oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.4 The consultant is not appointed after proper publicity and open competition oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | cLow [ oNeutral | cHigh | oVery High
The criteria adopted in prequalification of consultant are restrictive and benefit only few

2.5 oVery Low | oLow oONeutral | oHigh | oVery High oVery Low | oLow oNeutral oHigh oVery High
consultants

2.6 Adequate & wide publicity is not given to tender oVery Low | oLow | oNeutral [ oHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.7 The criteria for selection of contractor are restrictive and benefit only few contractors oVery Low | oLow [ oNeutral | oHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.8 The evaluation of tenders is not done exactly as per the notified criteria oVery Low | oLow | oNeutral [ oHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

2.9 The negotiation on tender not done as per laid down guidelines oVery Low | oLow [ oNeutral | oHigh | oVery High oVery Low | oLow [ oNeutral | oHigh [ oVery High
The conditions/specifications are relaxed in favor of contractor to whom the work is being

2.10 oVery Low | oLow | oNeutral | oHigh | oVery High oVery Low | oLow [ oNeutral | oHigh [ oVery High
awarded

2.11 The work is not executed as per original design accorded oVery Low | oLow [ oNeutral | oHigh | oVery High oVery Low | oLow [ oNeutral | oHigh [ oVery High
Compliance with conditions regarding deployment of technical staff not being followed by

2.12 oVery Low | oLow | oNeutral | oHigh | oVery High oVery Low | oLow [ oNeutral | oHigh [ oVery High
contractor

2.13 The changes, especially in abnormally high rated and high value items are not properly oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High
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No. Item Probability Severity
monitored and verified
2.14 | Escalation clause is not applied correctly for admissible payment oVery Low | oLow | oNeutral [ cHigh | oVery High [ oVery Low [ cLow | oNeutral | oHigh | oVery High
A large project should have called for bids is split into several small projects and contracted
2.15 oVery Low | oLow [ oNeutral | oHigh | oVery High oVery Low | oLow [ oNeutral | oHigh [ oVery High
without bidding
2.16 Contractors provide false certificates in bidding oVery Low | oLow | oNeutral | ocHigh | oVery High oVery Low | oLow [ oNeutral | cHigh oVery High
2.17 Confidential information of bidding is disclosed to a specific bidder oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High
2.18 Substitution of unqualified materials in construction oVery Low | oLow | oNeutral | oHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High
2.19 Site supervisor neglects his duties for taking bribe from contractor oVery Low | oLow [ oNeutral | cHigh | oVery High | oVery Low | oLow | oNeutral | oHigh | oVery High

This is the end of the interview. Thank you very much for your support!
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APPENDIX | QUESTIONNAIRE FACILITATING MODEL

APPLICATION (CHINESE VERSION)
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APPENDIX JINTERVIEW DOCUMENT FOR VALIDATING

THE STUDY (ENGLISH VERSION)

Dear expert,

You are cordially invited to participate into an interview that aims to validate a
study focusing on corruption research in the Chinese public construction sector
which was conducted between January 2012 and April 2014 by a joint research
group teaming by researchers from Department of Building and Real Estate,
The Hong Kong Polytechnic University, and Department of Construction

Management and Real Estate, Tongji University.

This interview contains four sections: (1) an introduction to the theoretical
framework and research design, (2) an introduction to research findings, (3)
solicitation on profile information of interviewees, and (4) items need to be

evaluated.

Thank you very much for your participation and support!

SHAN Ming
PhD Student jointly supervised by Tongji University and The Hong Kong
Polytechnic University

LE Yun
Professor, Department of Construction Management and Real Estate, Tongji
University

CHAN Ping Chuen
Professor, Department of Building and Real Estate, The Hong Kong
Polytechnic University

May, 2014
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Section A: An Introduction to Theoretical Framework and Research

Design

1.1 Theoretical Framework of Corruption Indicators

Based on a comprehensive literature review and expert interviews, this study

identified 24 corruption indicators and categorized them into five underlying

factors, namely, immorality, unfairness, opacity, procedural violation, and

contractual violation. The theoretical framework of corruption indicators is

shown in Table 1.

Table 1 Theoretical framework of corruption indicators

Underlying
factor

Corruption Indicator

Immorality

Site supervisor neglects his duties for taking bribe from contractor

Substitution of unqualified materials in construction

Contractors provide false certificates in bidding

The work is not executed as per original design accorded

The changes, especially in abnormally high rated and high value items are not

properly monitored and verified

The provisions are not as per laid down yardstick

Unfairness

The consultant is not appointed after proper publicity and open competition

The criteria adopted in prequalification of consultant are restrictive and benefit

only few consultants

The selection of consultant not done by appropriate authority

The criteria for selection of contractor are restrictive and benefit only few

contractors

The conditions/specifications are relaxed in favor of contractor to whom the

work is being awarded

Confidential information of bidding is disclosed to a specific bidder

Opacity

Adequate & wide publicity is not given to tender

Adequate time for submission of tender/offer not given

The evaluation of tenders is not done exactly as per the notified criteria

The negotiation on tender not done as per laid down guidelines

A large project should have called for bids is split into several small projects and

contracted without bidding

Procedural

Violation

Administrative approval and financial sanction not taken to execute the work

Lack of the sanctioned financial provisions from the government

Work is not executed for the same purpose for which the sanction was accorded
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Underlying . .
Corruption Indicator
factor

The proper record of hindrances is not being maintained from the beginning

Contractual Compliance with conditions regarding deployment of technical staff not being

Violation followed by contractor

Escalation clause is not applied correctly for admissible payment

The work order/supply order is not placed within justified rates

1.2 Theoretical Framework of Causes of Corruption

Based on a comprehensive literature review and expert interviews, this study
identified ten causes of corruption and categorized them into two underlying
factors, namely, flawed regulation systems and the lack of a positive industrial

climate. The theoretical framework of causes of corruption is shown in Table 2.

Table 2 Theoretical framework of causes of corruption

Underlying factor Causes of Corruption

Flawed Regulation Systems Multifarious authorizations

Deficiencies in institutions

Lack of rigorous supervision

Inadequate sanctions

Negative role model of leadership

Lack of a Positive Industrial Climate Poor standards of professional ethics

Fierce competition in the construction market

Close relationships among contract parties

Complexity of public construction projects

Interpersonal connections

1.3 Theoretical Framework of Anti-Corruption Strategies

Based on a comprehensive literature review and expert interviews, this study
identified 17 observed variables to measure anti-corruption strategies and
categorized them into four underlying factors, namely, leadership, rules and
regulations, training, and sanctions. The theoretical framework of

anti-corruption strategies is shown in Table 3.
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Table 3 Theoretical framework of anti-corruption strategies

Underlying factor Observed Variables

Leadership Anti-Corruption issues are important

Act positively and cooperate

Act decisively when anti-corruption issues are important

Praise for working honestly

Remind each other to work fairly and honestly

Provide help to work honestly

Corruption free environment is provided

Rules and Regulations Adequate source of information

Rules protect us from vigilance cases

Rules should be consulted by all

Rules do not impose restrictions

Training Training is necessary

Training helps me

Training helps in prevention of corrupt practices

Sanctions Fear of administrative sanction

Fear of economic sanction

Fear of penal sanction

1.4 Research Hypotheses and Research Design

Based on aforementioned theoretical frameworks, this study proposed three

research hypotheses as follows:

H1: Corruption indicators have positive relationships with perceived level of

corruption in the Chinese public construction sector;
H2: Causes of corruption have positive relationships with corruption indicators;

H3: Prevailing anti-corruption strategies have negative relationships with

corruption indicators.

Based on the three hypotheses, a questionnaire was developed and distributed
via three channels, namely, online survey platform, interviews with participants
of industrial conferences, and field surveys in three public projects. This study

received 216 replies. With a full visual examination, a total of 188 replies were
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considered valid. After that, the data were analyzed using partial least squares

structural equation modeling method.

Section B: Research Findings

Data analysis results revealed the following key findings:

Corruption indicators are positively correlated with the perceived level of

corruption in the Chinese public construction sector. Current study also

found immorality the most influential underlying factors of corruption

indicators with a path coefficient of 0.342, followed by opacity (0.309),

unfairness (0.296), procedural violation (0.191), and contractual violation

(0.145). The analysis result is shown in Figure 1.
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Figure 1 Tested model of corruption indicators and the perceived level of

corruption
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2. Causes of corruption are positively correlated with corruption indicators.
Furthermore, flawed regulation systems were found to contribute more to
corruption indicators than the lack of a positive industrial climate. The

analysis result is shown in Figure 2.
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Figure 2 Causal relationships between causes of corruption and corruption

indicators

3. Prevailing anti-corruption strategies were proved to be negatively correlated
with corruption indicators. Moreover, leadership was found to be the most
effective anti-corruption strategy, followed by rules and regulations,

sanctions and training. The analysis result is shown in Figure 3 as follows.
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Figure 3 Interrelationships between anti-corruption strategies and corruption

indicators

Additionally, based on the data collected from the questionnaire survey and the
fuzzy set theory, an evaluation model was developed to assess the potential
corruption in public construction projects. The developed model has been
consecutively applied in two Chinese public projects. One project is in Jinan,
Shandong Province, eastern China; the other project is in Zhengzhou, Henan
Province, central China. The predicted results of the model revealed that the
former project was under high corruption risk whereas the latter project was
under medium corruption risk. These results basically match the real state of

the two projects.
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Section C Interviewee Background (Please fill the blank or indicate
accordingly using v )

1. Your current professional affiliation:
(] Government [J] Client [] Contractor [] Designer
[] Consultant  [1 Others (Please specify )

2. Your current position in your organization:

3. Your working experience in public construction projects:

Section D Items for Validating the Study

Please evaluate the items using the following rating scale:

1: Very Poor, 2: Poor, 3: Medium, 4: Good, and 5: Very Good

No. Item Evaluation

1 Are the corruption indicators proposed in this study applicable? 1|2

2 Are the causes of corruption proposed in this study applicable? 1]2

3 Are the observed variables of prevailing anti-corruption strategies | 1 | 2

proposed in this study applicable?

4 Is the framework for identifying corruption indicators reasonable? 1|2
5 Is the framework for identifying causes of corruption reasonable? 1|2
6 Is the framework for identifying the prevailing anti-corruption | 1 | 2

strategies reasonable?

7 Is the causality between the causes of corruption and corruption | 1 | 2

indicators proposed in this study clear?

8 Is the causality between the prevailing anti-corruption strategies and | 1 | 2

corruption indicators proposed in this study clear?

9 Are the underlying corruption indicators obtained in this study | 1 | 2
reasonable?

10 Are the principal causes of corruption obtained in this study | 1 | 2
reasonable?

11 Are the evaluation results of the prevailing anti-corruption strategies | 1 | 2

obtained in this study reasonable?

12 Can the evaluation model of vulnerability to corruption developed | 1 | 2

in this study be generalized?

This is the end of the interview. Thank you very much for your support!
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APPENDIX K INTERVIEW DOCUMENT FOR

VALIDATING THE STUDY (CHINESE VERSION)
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