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ABSTRACT:
Successful management of construction and demolition (C&D) waste
depends largely on stakeholders’ initiatives. This paper aims to address,
investigate, and report the results of research on C&D waste management
with a focus on influences of construction stakeholders' effort, both in private
and public sectors, on the success of C&D waste management. Qualitative
and quantitative analysis were employed in this research. Influences of
stakeholders were examined and presented. It was found that that success of
C&D waste management is significantly influenced by stakeholders’ level of
awareness, participation, and commitment. Interrelations and directions of
influencing factors show possible priority of future improvement. As a
practical implication, the prioritized paths of factors that influence the C&D
waste management efforts can be adapted and improved for future practical
planning and implementation. The study therefore provides a significant
insight and primary considerations for exerting the stakeholders’ effort on
C&D waste management.
Conference Topic: Integration Issues (economy, society and environment)
Keywords: Construction, demolition, developing countries, stakeholder
influence, waste management

1. INTRODUCTION:
Rapid economic growth in developing countries in recent decades leads to extensive ranges
of infrastructure development and urbanization. While constructing and renovating facilities
to promote and maintain economic competitiveness are regarded as priorities in such
countries, the problems of wastes generated from construction or renovation activities have
largely been overshadowed. Every year, the amount of construction and demolition (C&D)
waste generated from development activities continues to rise and become more difficult to
deal with. Such wastes significantly pollute the environment (Shen et al., 2004). C&D waste
problems are not yet widely recognized in developing countries, indicating inadequacy of
institutional changes linked with societal and economic problems. Teo and Loosemore (2001)
previously indicated that the people’s willingness significantly influences changes of their
behavior and attitudes towards C&D waste management, particularly when determining to
achieve goals of sustainable development.
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The main objective was to examine current C&D waste management practices in Thailand
by conducting field studies throughout the country. It was aimed that the research output will
be useful for the country’s institutional framework (regulatory, normative, and culturalcognitive) for C&D waste management in the future. Stakeholders’ crucial inputs such as
norms, attitudes and perceptions of Thai construction stakeholders were studied. The causal
influences of three sustainability aspects on the project stakeholders’ waste management
efforts were investigated by analyzing primary data using the Structural Equation Modeling
(SEM) technique. Meanwhile, the existing secondary data was analyzed qualitatively.
Analysis of the path coefficient help identifying potentials, obstacles, and opportunities for
future improvement and implementation of sustainable C&D waste management strategies
and planning with main consideration on the influences exerted by all relevant stakeholders.

2. PROBLEM STATEMENT, REEARCH OBJECTIVES, AND METHODOLOGY:
There has been very little research in Thailand concerning the management of C&D waste.
A large volume of C&D waste is dumped to landfills without the system of recovering the
waste's economic values or assessing the environmental impact. C&D waste management
initiatives and efforts in Thailand were found to be inadequately exerted by relevant parties.
This research therefore has the main objective to study the root of the problems by
investigating the factors that have influence on construction stakeholders' effort and decision
on initiating and implementing C&D waste management measures. It was expected that
research findings would provide a significant step and basis for future research and
improvement of Thailand's C&D waste management practices.
After literature reviews, a theoretical framework was established with a set of variables.
An initial conceptual model was developed and variables were refined by using the
Confirmatory Factor Analysis (CFA) in order to establish a starting model and design the
questionnaire. Field studies (observation, interviews, and questionnaire surveys) were carried
out in four regions (North, Northeast, Central, and South) of Thailand. Respondents and
informants include construction stakeholders such as project owner, contractors, project
personnel, local government officials, local residences, and waste service providers. Collected
primary data were analyzed quantitatively by using statistical methods and the Structural
Equation Modeling (SEM) technique. The starting model was then refined until the final bestfit model is achieved. This final model provides numerical results i.e. the significant path
coefficient that explain the stakeholders influences based upon the factors under investigation.
Then, results were discussed and a conclusion was made together with recommendations.

3. SUSTAINABLE DEVELOPMENT, GREEN CONSTRUCTION, AND THE NEW
INSTITUTIONAL THEORY:
The sustainable development ideology aims to achieve a balanced economic, social and
environmental goals (WHO, 2005), meaning to protect the environment, reduce pollution,
conserve natural resources, and safeguard the quality of life of all people. Construction
industry can contribute to the society by initiating and implementing green construction
practices, which minimize consumption of natural materials, reduce waste generation, release
less toxic gas, and save cost by utilizing the by-products from wastes that are generated
during construction. The concept of green and sustainable construction (GSC) can therefore
create a healthy built environment while balancing the economic, social, and environmental
benefits.
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As the concept of sustainable development is increasingly recognized, the construction
industry are urged to seriously concern on issues of environmental sustainability, which is the
ability to maintain the qualities valued in the physical environment (CES, 2006). Besides,
systematic management of construction waste and pollution is increasingly demanded from
urban construction projects (Chen et al., 2000) as the general public became more concerned
of environmental impacts related to construction activities (Cole, 2000 and Tam et al., 2006).
Meanwhile, the people’s quality of life is reflected by the level of social sustainability, which
also shows whether the community is responsive and supportive to the waste management
options currently available (Chung and Lo, 2003). Altogether, the economic sustainability is
essential factor to be considered. Without simultaneous improvement of the quality of life and
the environment, the development cannot be regarded as sustainable (NHS PASA, 2008). As
such, an innovative mechanism is required in order to balance the interests of gaining both
economic and socio-environmental benefits for all stakeholders.
As environmental problems are related with societal and economic problems, the new
institutional theory can be employed to analyze the problems (Manowong and Brockmann,
2010). The institutional frameworks are socially constructed systems of norms, values,
beliefs, and definitions (Suchman, 1995). In institutionalization, regulatory processes involve
the capacity to establish rules, inspect other’s conformity patter, and manipulate sanctions
(reward or punishment) in an attempt to influence the future behavior. Meanwhile, the
normative systems define goals/objectives and designate appropriate ways to pursue them.
Finally, the cultural-cognitive systems recognize that internal interpretive processes are
shaped by external cultural frameworks (Scott, 2001). In the past decades, problems of
reaching the goals of sustainable development and green construction have been an
inadequate awareness and ignorance of parties involved in such development activities.
Hence, in order to attain a more balanced sustainability, importance and significance of
sustainability issues needs to be re-institutionalized among all groups of stakeholders.

4. STAKEHOLDER INFLUENCES ON C&D WASTE MANAGEMENT:
Management of any project in the modern world needs to be attuned to the cultural,
organizational and social environments surrounding the project. It is crucial to well
understand such project environments and relevant stakeholders, as well as their influences, in
order to successfully manage the planned projects or schemes. Jergeas et al. (2000) pointed
out that the effective management of project stakeholders is an important key to project
success. As such, stakeholders’ acceptance and satisfaction on management policy are vital.
In terms of C&D waste management, it is necessary to identify and assess stakeholders’
interests and expectations on the prospective waste management scheme.
Stakeholders can be internal or external groups. Internal stakeholders are those formally
connected with the project while external stakeholders are those affected by the project
(Gibson, 2000). In construction, internal stakeholders include project owner, clients, project
leader, designers, suppliers, and contractors. Meanwhile, external stakeholders comprise the
regulators, the public community groups, financing institutions, media, consumers, and other
groups with special interests (Manowong and Ogunlana, 2009). These stakeholders, directly
or indirectly involved with management of the project, can provide support or resistance to
the scheme’s management objectives (Walker, 2000). For C&D waste management issues,
roles and responsibilities of relevant stakeholders have to be recognized and accepted. As
each group of stakeholders may have different interests and objectives, it is important to know
their different expectations and level of attention as well as to determine to what extent they
could and would exert influences on the C&D waste management program.
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5. RESULTS:
Having reviewed literatures in the context of sustainable development, construction waste
management, and green construction, a total of 69 variables for every aspect were identified
altogether. These theoretical variables were tested for their relevancy by using exploratory
factor analysis and then grouped into theoretical constructs by using the CFA method,
resulting in a conceptual model in Figure 1. This conceptual model is comprised of two main
parts, a measurement component and a structural component. These two components are
essential for SEM technique (Byrne, 2001). The measurement model provides first estimation
and the correlations between factors or constructs which are used as input for estimating the
structural coefficients between latent variables Due to space limitation, it is not possible to
illustrate all details of theoretical variables in Figure 1 and only hypothetical relationships are
shown. It was hypothesized that the sustainability aspects have directly influence on CWME,
which also directly lead to GSC. Meanwhile, the sustainability aspects have their own interrelationships.
Environmental Sustainability
Social Sustainability

C& D waste management
Effort (CWME)

Green / Sustainable
Construction (GSC)

Environmental Sustainability
Fig.1 conceptual model

The conceptual model provides a framework for further exploring the relationships among
five latent variables. Stakeholders’ attitudes and perceptions on each variable were examined.
Causal effects between latent variables were analyzed. That is, sustainability concerns upon
the stakeholders’ waste management effort were investigated in order to find out how
stakeholders could influence the prospective green and sustainable construction (GSC). The
structural equation model was developed and analyzed by using the statistical software SPSS
and AMOS (version 16.0). Model modification indices and theoretical justifications were
used until a final satisfactory model was identified. The model was revised through several
iterations until the best-fit final structural model was obtained. In this study, the final
structural model was found to have a very good fit, with fit indices as show in Table 1.

Table.1 Results of goodness-of-fit indices
Model Fit Indices

Value Required

Final Model Value

Relative Chi-Square (CMIN/DF)

≤ 2.0

1.771

Comparative Fit Index (CFI),

≥ 0.90

0.906

Root Mean Square Error of Approximation (RMSEA)

≤ 0.08

0.045

Incremental Fit Index (IFI)

≥ 0.90

0.907

For better visualization of the values of the significant paths’ coefficients, the final
structural model is shown in Fig 2.
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Environmental
Sustainability
Environmental
Impact

0.41
0.77

Resource
Consumption

Recognition
0.37

0.19

0.29

0.28
0.70

Economic
Incentives

Resource
Utilization

0.50
Management

0.50
-0.22

Health Impact

0.81
0.39

0.29
Policy & Plan
Enforcement

Health Policy &
Practices
Gender Equality

Social Sustainability

0.24

0.17
Prevention &
Correction Measures
Green & Sustainable
Construction

0.33
0.29
0.18

Policy & Plan
Effectiveness

Construction Waste
Management Efforts

Fig.2 Final structural model

In the final SEM model, only significant path coefficients are illustrated. It can be seen
that the environmental sustainability construct is mainly measured by the environmental
impact and resource consumption variables as the stakeholders considered these two factors
are most important in the environmental sustainability issues. The SEM analysis result yields
that the resource consumptions have no significant influence on construction waste
management efforts. This reflects the fact that Thailand is still rich of natural construction
materials so that there is no effort to utilize waste as substituting materials. However, the
model shows that concerns on environmental impacts has direct significant influence (path
coefficient = 0.39) on the GSC by having prevention/correction measures for adverse impacts.
When considering the social sustainability, impact on stakeholders’ physical and mental
health had significant influence on their C&D waste management effort. This SEM results
support the surveyed responses indicating that health and safety issues are very significant
issues, particularly for construction workers who are directly exposed to construction waste
(negative path coefficient = ─ 0.22 indicates that the more unsafe conditions leads to the less
efforts exerted). The availability of policy and practices concerning health and safety of
stakeholders was also found to have significant influence on success of enforcement and
management of C&D waste policies and plans (path coefficient = 0.39 and 0.24). An
interesting factor that has significant influence on C&D waste management efforts is the
gender equality (path coefficient = 0.18). Manowong and Perera (2008) previously suggested
that women are more sensible in managing construction waste so that they should be more
empowered and assigned to be in charge of construction waste management duties.
In terms of the economic sustainability, willingness of construction operators and their
motivation to implement 3Rs (reduction, reuse, and recycle of C&D waste) scheme were
found to have high influence on C&D waste management efforts while the other remaining
factors has moderate influence. The economic incentives significantly influence (path
coefficient = 0.37) the C&D waste management efforts by increasing waste problem
recognition and facilitating the waste management process (path coefficient = 0.50).
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It can be implied that the effective enforcement of C&D waste management policies and
plans is most influenced by compatibility of such initiatives and actual situations faced by
stakeholders. Consultations among major groups of stakeholders such as government,
industry, and public sectors also have high influences on the enforcement of C&D waste
management policies and plans. Level of C&D waste management efforts is also significantly
driven by the introduction of prevention and correction measures for solving waste problems
and achieving green and sustainable construction practices. Such measures also significantly
influence the resource utilization in construction activities such as effective use of materials,
energy, and water. It is also shown that resource utilization is moderately influenced by
recognition on worthiness of C&D waste management plan.

6. DISCUSSION AND RECOMMENDATIONS
Results from the final SEM model in this study suggest that concerns on environmental
sustainability had currently no direct influence on C&D waste management efforts exerted by
stakeholders. Rather, it was found to have a significant influence directly on the concerns of
green and sustainable construction. This reflects that the campaign on environmentally
sustainable development focuses only on promoting end achievement without adequate
recognizing and exerting effort on important practices of C&D waste management. Hence,
future improvement should focus more on the means than the end product. For example, with
higher recognition, particularly within the construction projects, the C&D waste management
effort can be increased by development and improvement of workers’ skills for safer handling
of wastes on-site. More alternatives for C&D waste management should be provided and
supported so that the construction operatives feel more comfortable and effort.
Findings also suggest that the development will be socially sustainable thorough motivated
and encouraged participation in C&D waste management when the health and safety of
stakeholders, particularly those in operational level, are well protected. However, the other
groups who have power to make decision in construction projects must also be satisfied by
adequate economic incentives such as increased revenues and/or reduced expenditures.
Findings in this study yields similar results of research in other developing country by
Kulatunga et al. (2006), which indicates that the extent of waste management practices can be
limited by stakeholders’ negative attitudes and behaviours. Moreover, the C&D waste
management process, such as recycling, is discouraged by additional costs incurred. This kind
of economic reason causing such discouragement in waste recycling conforms to findings in
research by Duran et al. (2006). When stakeholders are socially encouraged and economically
motivated, they tend to recognize more on C&D waste problems and exert more of their
efforts. Hence, wide range of social benefits and economic incentives should be initiated.
It is recommended that improvement of strategy to promote higher level of C&D waste
management efforts from stakeholders should not focus only on providing incentives.
Regulations must be properly established and maintained, inappropriate norms must be
changed, construction stakeholders must be educated and trained so that they can induce their
cognition and consequently eliminate their cultures of ignorance on C&D waste problems. As
stakeholders’ influences were found significant for improvement of C&D waste management
problems in Thai construction industry, stakeholder participation in specific C&D waste
management process/procedures (particularly in construction site) needs to be identified.
Furthermore, stakeholders need to be highly motivated and continuously encouraged through
all possible means, with particular emphasis on economic incentives and social benefits, in
order to attain their cooperation and coordination in complying with the introduced C&D
waste management plan.
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5. CONCLUSION
The C&D waste management initiatives cannot be successfully achieved without consent,
coordination, and cooperation from relevant stakeholders. Before engaging stakeholders into
C&D waste management practices, it is essential to understand their needs and expectations.
In order to attain effective stakeholders’ participation, using enforced regulations alone is not
adequate. Attention must be paid on balancing stakeholders’ interests based on core values of
sustainable development including economic and social incentives as well as environmental
concerns. In order to successfully and effectively engage other groups of stakeholders, in
C&D waste management scheme, the policy makers should realize the significance of
stakeholders’ influences.
The factors and their interrelationships identified in this study should provide useful
insights for establishing effective C&D waste management strategies in the future. Although
this study was conducted concerning situations of Thai construction industry, the results
should be applicable in other developing countries with similar contexts. Through reinstitutionalization, it should be noted that not only a change of the stakeholders’ norms and
introduction of strong regulations that are important but also the stakeholders’ awareness and
willingness to participate. Success of the C&D waste management scheme cannot be achieved
without considering the stakeholders’ interests and attaining their institutional commitment.
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