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Highlights 

 
 The influence of different stakeholder groups in decision/evaluations relating 

to sustainable construction in China is explored through a Delphi approach. 
 The government is the most influential entity throughout the course of 

sustainable construction in China and it is challenging to balance the interests 
of various stakeholder groups during the project decision/evaluation process. 

 Owners, designers, contractors and equipment/material suppliers need to 
facilitate decision/evaluations even because of government intervention in 
the form of penalties, incentives or compensation. 

 The high potential influence of end-users is identified and it is therefore 
essential to establish a more transparent and inclusive participatory 
decision/evaluation process in the country. 

 The role of NGOs in overseeing decision/evaluations should be enhanced to 
ensure the process is credible and the outcome acceptable. 

 
Abstract 

 
Sustainable construction projects affect various stakeholders with different social, 

environmental and economic interests. It is essential that the decision makers maintain 
effective communication with relevant groups to avoid project failures. Although 
citizen participation offers a means of better addressing and meeting stakeholder 
concerns and expectations, the decision/evaluations of contemporary sustainable 
projects are becoming ever more complicated, with an increasing number of 
stakeholders involved to actively defend their own interests. In response, this paper 
provides a thorough and comprehensive analysis of the stakeholders of sustainable 
construction in China and quantifies their influence in decision/evaluations by 
semi-structured interviews (in research stage I) and a three-round Delphi survey (in 
research stage II). Follow-up interviews (in research stage III) are carried out to 
collect more in-depth views concerning the characteristics and the respective 
importance of each stakeholder group involved. The findings indicate that the 
government is the most influential entity and the extent to which its intervention is 
needed in balancing the interests of other stakeholders presents a major challenge. The 
high potential influence of end-users is also identified, suggesting the need for a more 
transparent and inclusive participatory decision/evaluation process in the country. An 
enhanced future role for NGOs is further identified. 
 
Keywords: sustainable construction projects; decisions; evaluations; stakeholders; 
influence; China. 
 
 
 



1. Introduction 
 

The concept of sustainability is one of growing interest around the world and 
involves the key areas of environmental responsibility, social awareness and 
economic profitability (Pitt et al., 2009). Sustainable development aims to achieve the 
right balance between these factors in order to satisfy the needs of the present without 
compromising that of the future (WCED, 1987). Sustainable construction refers to the 
contribution of the architecture, engineering and construction (AEC) industry to 
sustainable development (Dickie and Howard, 2000). Sustainable projects therefore 
affect various stakeholders with different social, environmental and economic 
interests. It is therefore essential that the decision makers maintain effective 
communication with relevant groups to avoid project failures (Ng et al., 2012). Li et 
al. (2012a) suggest engaging the relevant groups (i.e. stakeholders) throughout the 
project lifecycle to better address and meet their concerns and expectations. 

In many cases, however, the stakeholder engagement process is far from 
satisfactory, a controversial example being the Guangzhou–Shenzhen–Hong Kong 
Express Rail Link Project (Hong Kong section). Despite the socioeconomic value of 
the project to the Hong Kong Special Administrative Region, it attracted 
unprecedented criticism from affected residents, the millennial generation, politicians, 
regulators, professionals, etc., over issues of family value, environmental impact, 
cost-effectiveness and value-for-money despite extensive public inquiry had been 
conducted by the government beforehand (Liang, 2010). This, to some extent, 
corresponds with the constituency-building strategy proposed by Hillman and Hitt 
(1999) to influence public policy in a bottom-up manner. On the contrary, the 
government may worry that an over-active citizenry could lead to social disorder and 
conflict (Shan and Yai, 2011) and hence having a tendency to be wary of engaging 
stakeholder groups.  

As for contemporary sustainable projects, another concern of the practitioners is 
that the decision-making/evaluation process for this type of scheme (green buildings) 
is becoming increasingly complicated due to the stronger desire of stakeholders to be 
actively involved in defending their own interests. In China, for instance, although 
more importance has been attached recently to the green concept, barriers still exist 
hindering its widespread adoption in the AEC industry, with the current 
decision/evaluation processes and outcomes often criticised for lacking credibility and 
acceptability (Ding, 2015). In response, this paper provides a thorough and 
comprehensive analysis of the stakeholders of sustainable construction in China and 
quantifies their influence in decision/evaluations throughout a three-stage approach 
with semi-structured interviews and use of the Delphi technique respectively. The 
development of green construction in China is first presented followed by a brief 
review of the stakeholder concept and participation theory. A quantitative method 
measuring stakeholder influence in decision/evaluations relating to sustainable 
construction is then introduced and a three-round Delphi survey described.  

The results indicate that the government is the most influential entity in 
decision/evaluations relating to sustainable construction in China. The extent of its 
intervention to balance the interests of various stakeholder groups still presents a 
major challenge however. On the other hand, owners, designers, contractors and 
equipment/material suppliers should help to facilitate the decision/evaluations. The 
satisfaction of end-users is also one of the most important criteria for successful green 
projects, with the high influence level of this group suggesting the need for a more 
transparent and inclusive participatory decision/evaluation process in the country. An 



enhanced role for NGOs is further identified. These are extended through follow-up 
interviews (in research stage III) and more in-depth views concerning the 
characteristics and the respective importance of each stakeholder group involved. 
Final remarks include a proposed future research agenda. 

 
2. Literature review 

 
2.1 The concept of sustainable construction and its evaluation systems 

 
Much effort has been spent trying to deepen the understanding of sustainability 

since 1992 when Governments represented at the Earth Summit signed up to 
sustainable development as an overarching policy goal (Parkin et al., 2003). When 
applied to the construction industry, the green concept may relate to the harmony with 
the surroundings, high use rate of the resource and energy, use of recyclable materials, 
less pollution, application of life cycle costing and focus on quality (Robichaud and 
Anantatmula, 2010). On the other hand, Abidin (2010) believes that sustainable 
development in the construction industry supports social well-being in addition to 
environmental protection and economic prosperity. To date, various terms have been 
used almost synonymously to mean “sustainability” in the AEC industry, such as 
“green project”, “sustainable construction” and “high performance building”. As a 
result, many research institutes and researchers worldwide have proposed definitions 
as summarised in Table 1. In this study, sustainable construction is defined as a 
pursuit to eliminate the negative impact on the built environment while enhancing the 
social health and economic development of the community as a whole. In contrast, a 
non-green project pursues a narrow sense of the environmental, social and economic 
benefits to the detriment of the other(s).    

 
<Insert Table 1> 

 
Numerous evaluation systems have been established in different countries/regions 

along with the rapid development of sustainable construction. These comprise the 
Leadership in Energy and Environmental Design (LEED) in the US; Green Building 
Tool in Canada; Building Research Establishment Environmental Assessment Method 
(BREEAM) in the UK; National Australian Built Environment Rating System / Green 
Star Certification (NABERS/GSC) in Australia; Comprehensive Assessment System 
for Built Environment Efficiency (CASBEE) in Japan; Green Mark Scheme in 
Singapore; Building Environmental Assessment Method (BEAM) in Hong Kong; etc. 
Though the structures of these green building evaluation systems are largely similar, 
the detailed criteria set vary to suit the local requirements (Zuo and Zhao, 2014). 
Whang and Kim (2015) argue that the vast majority of current assessment tools 
concentrate on the environmental factors pertinent to sustainable construction without 
seriously considering its economic and social performance. As a result, a SBTool (a 
Green Building Challenge assessment method for rating the sustainable performance 
of buildings and projects) is recommended since it incorporates more social, 
economic, cultural and perceptual elements (Whang and Kim, 2015).  

 
2.2 Development of sustainable construction in China 

 
Sustainable construction in China can be traced back to 1994 when the State 

Council issued China’s Agenda 21 (Shi et al., 2013). The concept of sustainability 



was first proposed with emphasis on energy efficiency in the country’s AEC industry. 
Since then, the government of China has been making great efforts in establishing 
evaluation mechanisms of sustainable buildings, e.g. China’s eco-house technical 
evaluation handbook (released in 2001) and assessment systems for Beijing Olympic 
green buildings (issued in 2003). These early-developed guidelines have been 
criticised, however, as targeting special building types only and their applicability for 
general projects is still in question. As a result, the first version of the Evaluation 
Standard for Green Buildings (GBES) was adopted by the Ministry of Housing and 
Urban–Rural Development (MOHURD) of China in 2006, targeting both residential 
and commercial buildings (Geng et al., 2012). In 2015, an updated version (the 
Assessment Standard for Green Building) was released, containing major adjustments 
in the scope of applicable buildings and rating methodology. Residential buildings as 
well as public projects are now evaluated from both design and operation perspectives 
based on 7 criteria i.e. (i) land saving and the outdoor environment; (ii) energy saving 
and energy utilization; (iii) water saving and water resource utilization; (iv) material 
saving and material resource utilization; (v) indoor environment quality; (vi) 
construction management; (vii) operation management. Each criterion consists of 
control, marking and bonus items (mainly related to promotion and innovation). 
While the control items are assessed dichotomously as either satisfactory or 
unsatisfactory, the evaluation of marking items and bonus items is measured on a 
linear scale. The results can then be obtained by considering the fixed weightings 
assigned to different criteria as detailed in Table 2. The star-labelled sustainable 
projects should meet the requirements of all the control items while achieving a 
minimum total score (concerning marking and bonus items) of 50 (for one-star 
labelled buildings), 60 (for two-star labelled buildings) and 80 (for three-star labelled 
buildings) (Ministry of Housing and Urban–Rural Development, 2015). A 
comprehensive analysis of the Chinese and the United States’ sustainable construction 
evaluation systems was conducted as shown in Table 3. The concept of “green 
neighbourhood”, as proposed in the US LEED V4, needs to be further promoted in 
China since the current assessment standard places greater emphasis on the 
sustainability performance of an individual building. 

 
<Insert Tables 2 and 3> 

 
Despite the increased adoption of sustainable construction in China, several 

problems still exist hindering its further development, such as the quantitative 
imbalance between the design and operation of green buildings. Up to 2015, less than 
10% of green design-labelled buildings in Guangdong province had obtained 
certificates during their operation stage. To overcome this necessitates a systematic 
framework evaluating the life-cycle sustainability of green projects. Stakeholder 
engagement is recommended as a possible way for improving the credibility of the 
assessment process and acceptability of the assessment outcome (Li et al., 2016a; Ng 
et al., 2014). Through participation, the stakeholders involved can retain an element 
of directly or indirectly control over the project decisions to be made. Decision 
makers, on the other hand, can benefit from wider stakeholder input when deliberating, 
deciding and acting and therefore ensure sustainable project delivery (Ng et al., 2012). 

 
2.3 Stakeholder theory  

 



The definition of stakeholders originated in the U.S. in the 1960s and has gained a 
widespread acceptance since the mid-1980s since Freeman (1984, p. 46) widened the 
concept to include “any group or individual who can affect, or is affected by, the 
achievement of the organization’s objectives” in his book Strategic Management: a 
Stakeholder Approach. Donaldson and Preston (1995) later clarified the critical 
differences between the three aspects of stakeholder theory (i.e. descriptive/empirical, 
instrumental and normative) and justified why the stakeholder notion was accepted 
over alternatives of a corporation. Clarkson (1995), on the other hand, distinguished 
stakeholders from shareholders, concluding that the measure of corporate success 
should be based on the satisfaction of stakeholder rather than that of shareholder.  

The stakeholder concepts are currently becoming increasingly common in 
mainstream media and government communications, yet many are simply identified 
as the supporters who are crucial to an organisation’s existence (Olander, 2007). This 
is criticised as rather one-sided for only considering the impact of groups on the 
organisation and not vice versa. In reality, stakeholders are individuals and 
organizations who may affect, or be affected, in a positive or negative manner 
throughout the project cycle (PMI, 2008). For sustainable projects, the stakeholder 
groups are more apparent, as schemes of this type usually have an economic, social 
and environmental effect on the public in general (Manowong and Ogunlana, 2008). 
As a result, Williams and Dair (2007), list four types of stakeholder groups of 
sustainable buildings in England based on the concept, comprising (i) regulators, 
statutory consultees, service providers and councillors; (ii) non-statutory consultees, 
interest groups and individuals; (iii) property developers and their professional 
advisors and developer interests; and (iv) end users. On the other hand, Takim (2009) 
and Winch (2002) classify construction-related stakeholders into two general 
categories of internal stakeholders (employees, customers, end-users, financiers, 
architects, engineers, contractors, trade contractors, material suppliers, etc.) and 
external stakeholders (local residents, landowners, environmentalists, archaeologists, 
regulatory agencies, local and national governments, etc.) In this paper, seven 
stakeholder groups related to sustainable construction in China are identified and 
described based on the results of stage I expert interviews (as detailed in Sections 4 
and 5), which comprises (i government organizations; (ii) owners (that initiate a 
project, finance it, contract it out, and benefit from its outputs and for the envisaged 
research aim and objectives, only private owners are considered in this study, 
hereinafter); (iii) designers; (iv) contractors; (v) end-users; (vi) non-governmental 
organizations (advocacy environmental NGOs whose primary purpose is to defend or 
promote a specific cause and who seek to influence the environmental policies and 
practices, hereinafter); and (vii) other relevant groups (e.g. material/technology 
providers). 

 
2.4 Participatory decision-making/evaluation in delivering project 

sustainability  
 

Delivering construction projects could affect the many different interests involved 
both positively and negatively (Table 4). Numerous project failures resulting from 
insufficiently addressing stakeholder concerns are detailed in the literature (e.g. 
Morris and Hough, 1993). Such failures occur primarily because the relevant groups 
have the resources and capability to stop the projects (Atkin and Skitmore, 2008). In 
view of this, project decision-maker(s) should try to meet stakeholder expectations 
through their involvement during the project lifecycle to increase the chance of 



project success. This is especially the case for sustainable building projects with more 
conflicting economic, social and environmental concerns. Shan and Yai (2011) urged 
the project initiators (e.g. government) to convey their plans to, and solicit opinions 
from, other stakeholder groups before the commencement of any green project and 
through to the end of the project cycle. Otherwise, as evidenced in a recent major 
waste-to-energy power plant project in Guangzhou, an adversarial and confrontational 
situation between the decision-makers and other stakeholder groups can occur due to 
their unsatisfied needs (Zhang et al., 2015). As a result, many governments worldwide 
are increasingly encouraging the involvement of interested individuals, groups and 
organizations in their sustainable projects, and China is no exception. Through this, 
the openness, transparency and accountability of the decision/evaluation process are 
expected to improve.  

 
<Insert Table 4> 

 
Participation is defined by Arnstein (1969, p. 216) as a channel for “the 

redistribution of power that enables the have-not citizens … to be deliberately 
included in the future” and requires “the involvement of individuals and groups that 
are positively or negatively affected by a proposed intervention (e.g., a project, a 
program, a plan, a policy)” André et al. (2006, p. 1). Participation is vital to the 
success of contemporary sustainable projects since the decision/evaluation of schemes 
of this type is becoming increasingly complicated, especially with the increasing 
number of stakeholders involved and their growing tendency to defend/pursue their 
own interests. The purpose of theoretically defining and practically identifying the 
relevant stakeholder groups for sustainable projects is to engage them in the 
decision/evaluation process as far as possible so as to the improve projects’ long-term 
viability and benefits to the community. Such project decision/evaluations can be 
either quantitative (e.g. monetary compensation for those who need to be relocated 
due to project development) or qualitative (e.g. plan of maintaining the local 
environmental character for the general public). Participatory 
decision-making/evaluation enables stakeholder groups to contribute to the decision 
process together with the core decision-makers and judge any decision made from 
their own perspectives. Creighton et al. (1998) highlighted various techniques that can 
be used to facilitate this process, including interviews, field offices, hotlines, displays 
or exhibits, newspaper inserts, information bulletins, surveys, participatory television, 
brochures, contests, mediation and charrettes, Delphi, simulation games, providing 
technical assistance to stakeholders and training programs for stakeholders. The 
advantages and disadvantages of each technique were discussed by the authors and 
they concluded that there is no one single best technique that suits the various types of 
stakeholders and different project characteristics. Instead, a combination of several 
techniques is required to maximise stakeholder contribution. Although this suggests 
that a longer time would be needed to complete the proposed project, it actually 
provides more positive results, with an enhanced stakeholder engagement throughout 
the lifecycle. After all, it is more effective and efficient to address various stakeholder 
conflicts through timely interactive communication rather than simply ignoring them. 
Autocratic mode of decision/evaluation may lead to strong resistance of other 
stakeholder groups and eventually project failure. Getting stakeholder groups 
involved in different stages of sustainable projects, on the other hand, can be 
beneficial in delivering environmental, economic and social sustainability (Li et al., 
2016a). Such concept of participatory decision-making/evaluation also corresponds 



with the core objective of sustainable development put forward by the UK 
Government to promote social progress respecting everyone’s needs (Parkin et al., 
2003). For decision/evaluations relating to sustainable construction, the levels of 
influence of different stakeholder groups can be quite diverse and need to be 
quantified and prioritised to improve their overall participatory efficiency. That few 
studies have examined this aspect in the Chinese context may be contributing to the 
slow take-up of sustainable development in the country’s construction industry. 

 
3 Stakeholder influence in decision/evaluations relating to 

sustainable projects 
 
Li et al. (2012b) believes more stakeholders are willing to participate with more 

complicated interactions involved (within a specific stakeholder group and between 
the various stakeholder groups) during the lifecycle of contemporary sustainable 
projects as compared with more traditional projects (that may not emphasize the 
overall economic, social and environmental benefits involved). The project initiator(s) 
has to balance the interests of various relevant groups to achieve smooth project 
delivery. It is however impossible to satisfy every stakeholder since some of their 
needs may be different or even conflicting. The core issue is to prioritise various 
stakeholder groups based on their respective degrees of influence on 
decision/evaluations relating to sustainable projects.  

Various methods have been applied to assess stakeholder influence and 
representatives of these include score based approach, power or interest matrix, 
stakeholder circle and social network analysis (Wang et al., 2012). Li et al. (2016a) 
however criticise most of the current research analysing the impact of stakeholder 
groups in the qualitative manner (e.g. “more or less important”). Besides, studies of 
the influence of sustainable project-relevant groups are very much lacking from an 
international perspective and particularly in the Chinese context. To this end, a factor 
of stakeholder influence (FoSI) is introduced to quantify the impact level of 
sustainable project stakeholders in China. Two sub-factors, stakeholder attribute 
value (A) and vested interest–impact index (ViII) are then defined to objectively 
evaluate the power, legitimacy and urgency of a certain stakeholder group and its 
probability and level of impact (Li et al., 2016a; Mitchell et al., 1997; Olander, 2007; 
Bourne and Walker, 2005). Figure 1 details each index and the calculation process. 

 
<Insert Figure 1> 

 
4 Research methodology and process 

 
Interviews and the Delphi technique were used in the study in addition to the 

literature review, to reach the research objectives in various stages (Table 5). 
Semi-structured interviews were used in the first stage to (i) identify the major 
stakeholder groups involved when delivering sustainable projects; and (ii) validate the 
index system for evaluating the impact levels of the stakeholder groups involved, as 
they allow the researcher to interact more thoroughly with the interviewees. This 
involved 22 interviews with experts representing a cross-section of the community, 
including the government, owners, designers, contractors, end-users, academia and 
non-governmental organizations (NGOs). To ensure the usefulness of the interview 
findings, the interviewees were selected by purposive sampling entailing a minimum 
of three years working or research experience in sustainable or green 



construction-related industries or in relevant disciplines or have been users of 
sustainable residential or public projects in China. Table 6 summarizes the profiles of 
the interviewees. All the interviewees have ample ‘hands-on’ experience of green 
construction in China. 

 
<Insert Table 5, 6> 

 
The Delphi technique was then used to solve the problem of subjectivity in 

quantifying the influence of different stakeholder groups in sustainable project 
decision making/evaluation as it allows researchers to obtain the collective judgment 
of the experts while maintaining significant control over bias in a well-structured, 
academically rigorous process (Hallowell and Gambatese, 2009). Based on the same 
selection criteria as the interviews, 26 experts were invited and a three-round Delphi 
survey carried out. This helped to identify the views of the government (3 
representatives), owners (4 representatives), designers (4 representatives), contractors 
(4 representatives), end-users (4 representatives), academia (4 representatives) and 
non-governmental organizations (NGOs) (3 representatives). As required by the 
experts, their positions and organizations are not reported to respect anonymity. The 
Delphi method helped determine the attribute(s) possessed by each stakeholder group 
and evaluate its comprehensive vested interest level, v; and comprehensive influence 
impact level, i, throughout the project cycle on a scale of 1 to 5. In the first Delphi 
round, a well-structured questionnaire (fine-tuned through the interviews) was 
dispatched to the panel members by means of mail, email and fax. The panellists were 
also asked to state their rationale concerning the rating of the various stakeholder 
groups. In the second and the third rounds, summarized information of the previous 
stage was provided so that the experts could revise their judgments of the relative 
importance of the items. 

At the final stage of the research, a further seven semi-structured interviews were 
conducted to help interpret the results of previous stages I and II. The criteria for 
choosing these interviewees were the same as before but that they must not have 
participated in the early interviews and Delphi study. To facilitate and expedite the 
process, all the interviewees were sent a package of information in advance that 
included the purpose of the interview, some background information and a brief 
description of the Delphi results. 

 
5 Data analysis and results 

 
The interviews identified seven stakeholder groups of green construction in China 

to be (i) government organizations; (ii) owners; (iii) designers; (iv) contractors; (v) 
end-users; (vi) non-governmental organizations; and (vii) other relevant groups (e.g. 
material/technology providers, etc.) and confirmed the validity of the index system 
proposed. A consensus was also reached among the majority of interviewees that the 
three elements of power (P), legitimacy (L) and urgency (U) are of equal importance 
and the weight of each is therefore 1/3. 

The results of the Delphi study are summarised in Table 7. The mean values of 
the vested interest levels (v) and the influence impact levels (i) are calculated for each 
stakeholder group in Table 8, based on which FoSI is obtained through Eq. 1 and Eq. 
2 as detailed in Figure 1. Table 7-9 summarizes the results.  

 



25
v iViII ×

=                                                     (1) 

25
FoSI A ViI vI A i

= ×
×

= ×                                         (2) 

 
<Insert Tables 7, 8 and 9> 

 
These and the results of the semi-structured follow-up interviews are discussed 

further in the following subsections. 
 

5.1 The influence of government organisations 
 

Government organizations have the highest mean values for both vested interest 
(v = 4.69) and the influence impact levels (i = 4.73). All the Delphi panellists agree 
that government organizations possess power (p), legitimacy (L) and urgency (U) in 
decision/evaluations, resulting in the attribute value (A) of 1. The factor of influence 
(FoSI = 0.94) is the greatest of all the stakeholder groups. The overwhelming majority 
of the interviewees further confirmed the critical importance of government 
organizations in the decision/evaluation process. A criticism of the members of the 
owner group, however, is that the current incentives for green construction and 
mandates are insufficient to facilitate sustainability when delivering projects of 
different kinds. This is accepted by one of the government representatives, who points 
out the difficulty in satisfying the owners without sacrificing public interest, stating 
that, despite this, the government has never ceased efforts since “sustainable 
construction emphasizes the economic, social and environmental performance 
throughout a building’s life-cycle, which is in line with the governance philosophy of 
the Chinese government to build a resource-saving and environmental-friendly 
society”. A deputy director of a provincial department further added that quite a few 
architecture, engineering and construction (AEC)-related companies in China still 
have little social responsibility and that “CSR (corporate social responsibility) 
concepts should be strengthened to shift their attitudes balancing economic, social 
and environmental benefits in a positive manner.” In contrast, a policy advisor of a 
municipal bureau pointed out that, for accelerating development while improving 
quality, the governments of various levels in China will “devote themselves to 
simplifying the certification process of green buildings” and “emphasise the 
sustainability performance of green buildings during their operation phases”. 

 
5.2 The influence of owners 

 
Owners rank second in terms of vested interest (v = 4.50), influence impact (i = 4.19) 
and the stakeholder influence factor (FoSI = 0.58). Nearly all the follow-up interview 
panel experts believe that, except for the government organizations, the owner group 
should bear the greatest responsibility for promoting the green concept. A member of 
an environmental group complained that owners in China pay more attention to return 
of investment (ROI) than the sustainability performance of a project. The academics 
explained that lack of enthusiasm is common for owners generally around the world 
and that raised awareness of the public towards green construction will urge owners to 
develop projects in a more sustainable manner, with government intervention in the 
form of mandates and incentives being of equal importance given the 



economic-social-cultural context in China. However, a project manager of a real 
estate corporation commented that the increased cost associated with delivering 
sustainable projects far exceeds the current government subsidy and “many green 
buildings are developed for the purpose of creating advertising gimmicks”. A policy 
advisor of a municipal bureau partly accepted the criticism, pointing out that 
“compared with the incentive policy in Shanghai of 60 RMB subsidy/m2, that in 
Guangdong province seems insufficient (i.e., 25 RMB subsidy/m2 for the 2-star 
labelled green buildings and 45 RMB subsidy/m2 for the 3-star labelled buildings) and 
a reasonable increase to be put on the agenda”. A deputy director of a provincial 
government department, on the other hand, reminded the owners to shift their passive 
attitudes towards green buildings, since concepts such as meticulous management and 
innovation along with this construction mode will be beneficial to a company’s sound 
development financially, socially and environmentally. 
 
5.3 The influence of designers 

 
The group of designers receive the lowest mean value for vested interest level (v 

= 2.88). Similarly, the influence impact level (i = 2.65) and stakeholder influence 
factor (FoSI = 0.37) of the designer group are rated second lowest of the seven 
stakeholder groups. This seems surprising since sustainable residential and public 
buildings in China are now evaluated based on design as well as operation 
performance. Under these circumstances, designers deserve to be far more influential 
in project-related decision-making and more innovative designs are therefore expected 
for improving overall project sustainability. The academic contingent, on the other 
hand, explain that the will of owners as well as cost issues restrict design innovation. 
A chief engineer of a design institute also added that, during the construction stage, a 
project may not be built as originally designed due lack of collaboration by the 
contractor. The members of the contractor group respond that some designers even 
clone successful overseas green projects and adopt various green technologies without 
necessarily considering of their applicability. As a government representative stated, 
“simply overlaying sustainable measures do not bring a sustainable building” and “an 
integrated design approach based on project life-cycle is yet to be established”. 
Moreover, the training or education of contractor labourers (especially rural migrant 
workers) should be further strengthened to increase the chance of successfully 
delivering innovative design ideas during the construction phase, as “an amount of 
design innovations only remain on paper due to the insufficient capacity of 
contractors”. 

 
5.4 The influence of contractors 

 
Both the vested interest (v = 2.92) and influence impact level (i = 3.00) of the 

contractor group are not highly scored by the Delphi experts, leading to the group’s 
relatively low influence (FoSI = 0.39). This group faces both technical and cost 
barriers for promoting the green concept. A deputy-engineering manager accepted that 
even huge construction companies are still lacking relevant experience in adopting the 
new techniques involved in delivering sustainable projects. As further explained by a 
deputy technical manager, “China’s construction industry still lacks adequate 
technological experience and many rural migrant workers of both small and large 
contractors start working without any formal education or training. It is therefore 
difficult to promote any innovative techniques and an overwhelming majority of 



Chinese contractors are constructing in a rather cursory manner”. It takes time for 
the management staff and operatives to adjust their usual crude form of working to the 
more meticulous needs of sustainable projects. This process may increase cost 
(especially for educating or training employees) and therefore is resisted, especially 
by small construction companies. A Chief Engineer even considered green 
construction contracting a thankless task given that “no obvious effect has been 
observed on enhancing corporate reputation and/or strengthening competitive 
advantage”. The government representatives, on the other hand, believe that “green 
innovation will benefit the AEC industry overall as well as any construction company 
in the long run. Governments at various levels have been aware of the lack of rural 
migrant worker education or training and are considering providing financial 
assistance to help cover part of the costs involved”. 

 
5.5 The influence of end-users 

 
The stakeholder influence factor of the end-users (FoSI = 0.47) is ranked in the 

highest three of the groups. The concept of customer satisfaction has emerged in 
recent years, largely in the production sector and consumer services markets, as a 
comparison between the customers’ pre-purchase expectations and their post-purchase 
perceptions. In terms of the green construction industry, end-user satisfaction can be 
defined as the achievement of their pre-project expectations in the actual performance 
of post-project stage. The academic representatives suggested the use of end-user 
satisfaction as a criterion for measuring green project success in addition to the 
traditional measures of time, cost and quality, an issue that also has the widespread 
support of other interviewees. One end user, however, complained that though their 
satisfaction is considered the core issue of post-occupancy evaluation of sustainable 
buildings, they can have little effect on decisions made during the project design and 
construction stages. The government and owners agreed that current participatory 
decision/evaluation mechanisms need to be improved and a more sophisticated means 
of end-user input established. Representatives of designers and contractors, however, 
pointed out that the overwhelming majority of end-users misunderstand the concept of 
sustainability or sustainable buildings and purely concentrate on subjective comfort. 
As commented by a technical director of a design company, “They are not willing to 
pay for energy-saving measures which seem intangible and not directly related to 
their comfort levels”. A further increase in popularity of green building concepts is 
still needed and governments at various levels are expected to play a key role in this.   

 
5.6 The influence of non-governmental organizations 

 
The position of NGOs in promoting sustainable construction in China is rather 

unusual. Their vested interest level (v = 4.08) is ranked in the top three overall, 
indicating their strong will to have a real influence on decision/evaluations. Their 
level of impact (i = 2.35) together with influence factor (FoSI = 0.21), on the other 
hand, is ranked lowest since the NGO groups lack the power to make a real difference. 
The academic contingent pointed out that the claims of the NGOs may not be treated 
with sufficient urgency and call for immediate improvement. Therefore, even though 
the majority of interviewees acknowledge their efforts in promoting the sustainability 
concept, the NGOs’ assisting role in project decision/evaluations needs to be further 
strengthened. A director of an environmental group complained that financing is 
really a difficulty for NGOs in China since “probably no tax benefit is provided for 



donations of any kind”. A policy advisor of a municipal bureau, on the other hand, 
was worried that there is still a shortage of specialists available, especially within 
environmental NGOs, and “this may adversely affect the quality of comments raised 
during project decision/evaluation”. Further collaboration with overseas 
environmental groups at the technical level is recommended as a solution by the 
deputy director of a provincial research institution  

 
5.7 The influence of other relevant groups 

 
The other relevant groups (material/technology providers, etc.) have an influence 

factor (FoSI = 0.44) ranked at the middle of the list. In addition to the general 
acceptance by the interviewees that the selection of construction materials has an 
enormous influence on energy efficiency throughout the life cycle of any green 
project, the government interviewees believe more incentives will be formulated to 
promote low-carbon construction materials. The contractors, on the other hand, urge 
more close cooperation with the technology providers for training purposes, while a 
senior research fellow added that a comprehensive evaluation system for green 
material/technology providers needs to be established to ensure projects proceed 
sustainably from the very beginning.   

 
5.8 Discussion 

 
As revealed from this study, the following seven stakeholder groups have been 

ranked in descending order regarding their respective impact in decision/evaluations 
relating to sustainable construction in China: (1) government organizations (FoSI = 
0.94); (2) owners (FoSI = 0.58); (3) end-users (FoSI = 0.47); (4) other relevant groups 
(material/technology providers, etc.) (FoSI = 0.44); (5) contractors (FoSI = 0.39); (6) 
designers (FoSI = 0.37); (7) non-governmental organizations (FoSI = 0.21). In 
contrast, Nguyen et al. (2009) analyse stakeholder influence on infrastructure projects 
(mainly highway and bridge construction projects) in Vietnam and conclude that 
clients are the most influential, followed by the project manager, executive 
management, legal advisor, related organisations, quality control, hydraulic 
engineering, subcontractors/suppliers, design team and environmental organisations. 
Not surprisingly, both studies have identified owners/clients as a most influential 
entity driving the advancement of the overall AEC industry. On the other hand, the 
bottom of both lists indicates that the development of NGOs in developing countries 
is still in its infancy and the values of their input in project delivery are perceived to 
be questionable by other parties involved. The high level of influence of end-users as 
rated in this research, however, reveals that the conservative traditions of Chinese 
people might have somewhat shifted because of continuous encouragement of both 
the Chinese government and the construction industry. Accordingly, a more open, 
transparent and collaborative participatory mechanism needs to be established to 
facilitate their participation in delivering projects of different types. 

 
6 Conclusions 

 
This paper identifies different stakeholder groups in relation to sustainable 

construction in China, comprising: (1) government organizations; (2) owners; (3) 
designers; (4) contractors; (5) end-users; (6) non-governmental organizations; and (7) 
other relevant groups (material/technology providers, etc.). The level of influence of 



the groups in project decision/evaluations is quantified and further interpreted by use 
of the Delphi method and additional in-depth interviews.  

The results indicate the government to be the most influential entity throughout 
the course of sustainable construction and that balancing the interests of the 
stakeholder groups during the project decision/evaluation process continues to present 
a major challenge in China. Nevertheless, owners, designers, contractors and 
equipment/material suppliers, on the other hand, still need to facilitate 
decision/evaluations, which may involve making some sacrifices. A core issue 
concerns the extent to which government intervention in the form of penalties, 
incentives or compensation is needed. The satisfaction of end-users is one of the most 
important criteria for successful green projects and the highly rated influence level of 
this group suggests the need for a more transparent and inclusive participatory 
decision/evaluation process in the country. NGOs are expected to oversee 
decision/evaluations to ensure the process is credible and the outcome acceptable, 
signifying that more thought is needed in finding ways to empower NGOs to fulfil 
this responsibility. For future research, it is worth further exploring stakeholder 
influence in decision/evaluations relating to sustainable construction at each project 
stage, since this study considers the comprehensive influence levels of different 
stakeholder groups throughout the project cycle. It would be also advantageous to 
direct more effort into developing a participatory model for assessing life-cycle 
sustainability of green projects in China. 

 
7 Acknowledgments 

 
This work was supported by National Natural Science Foundation of China 

(Grant No. 71501074) and the State Key Lab of Subtropical Building Science, South 
China University of Technology, China (Grant No. 2016ZB16). 

 
8 References 

 
Abidin, N.Z., 2010, Investigating the awareness and application of sustainable 

construction concept by Malaysian developers. Habitat International 34, 421-426. 
André, P., Enserink, B., Connor, D. and Croal, P. 2006, Public Participation 

International Best Practice Principles, International Association for Impact 
Assessment, Fargo, USA. 

Anvuur, A.M., 2008, Cooperation in construction projects: Concept, antecedents and 
strategies. HKU Theses Online (HKUTO). 

Arnstein, S. R. 1969, A ladder of citizen participation. Journal of the American 
Institute of Planners, 35(4), 216–224. 

Atkin, B. and Skitmore, M. 2008, Editorial: Stakeholder management in construction. 
Construction Management and Economics, 26(6), 549-552. 

Bourne, L., Walker, D.H., 2005, Visualising and mapping stakeholder influence. 
Management decision 43, 649-660. 

Clarkson, M. E. 1995, A stakeholder framework for analyzing and evaluating 
corporate social performance. Academy of Management Review, 20(1), 92-117. 

Company, P.M.I., 2008. A guide to the project management body of knowledge., 
Project Management Institute. 

Dickie, I., Howard, N., 2000, BRE Digest 446: Assessing environmental impacts of 
construction. BRE Centre for Sustainable Construction, Watford. 

Ding, Y.N., 2015, Legislation for promoting green projects. Zhejiang People`s 



Congress Magazine, 12, 38. (In Chinese) 
Donaldson, T., and Preston, L. E. 1995, The stakeholder theory of the corporation: 

Concepts, evidence, and implications. Academy of Management Review, 20(1), 
65-91. 

Edward, F.R., 1984, Strategic Management: A stakeholder approach. Boston: Pitman 
46. 

Geng, Y., Dong, H., Xue, B., and Fu, J. 2012, An overview of Chinese green building 
standards. Sustainable Development, 20(3), 211-221. 

Hallowell, M.R., Gambatese, J.A., 2009, Qualitative research: Application of the 
Delphi method to CEM research. J Constr Eng M 136, 99-107. 

Hillman, A. J., and Hitt, M. A. 1999, Corporate political strategy formulation: A 
model of approach, participation, and strategy decisions. Academy of 
Management Review, 24(4), 825-842. 

Kahn, R.L., Cannell, C.F., 1957, The dynamics of interviewing; theory, technique, 
and cases. 

Li, T. H. Y., Ng, S. T., & Skitmore, M. 2016a. Modeling multi-stakeholder 
multi-objective decisions during public participation in major infrastructure and 
construction projects: a decision rule approach. Journal of Construction 
Engineering and Management, ASCE, 142(3): 04015087-1-04015087-13.  

Li, T. H. Y., Ng, S. T., Skitmore, M. & Li, Nan. 2016b. Investigating stakeholder 
concerns during public participation. Proceedings of the Institution of Civil 
Engineers-Municipal Engineer, 169(4)：199-219. 

Li, T.H., Ng, S.T., Skitmore, M., 2012a, Public participation in infrastructure and 
construction projects in China: From an EIA-based to a whole-cycle process. 
Habitat International 36, 47-56. 

Li, T.H., Ng, S.T., Skitmore, M., 2012b, Conflict or consensus: An investigation of 
stakeholder concerns during the participation process of major infrastructure and 
construction projects in Hong Kong. Habitat international 36, 333-342. 

Li, T.H., Ng, S.T., Skitmore, M., 2013, Evaluating stakeholder satisfaction during 
public participation in major infrastructure and construction projects: A fuzzy 
approach. Automat Constr 29, 123-135. 

Mahesh, G., 2009, Gain/pain share and relational strategies to enhance value in target 
cost and GMP contracts. HKU Theses Online (HKUTO). 

McGraw-Hill Construction. 2006, Green building smart market report: Design & 
construction intelligence, New York, USA.  

McLennan, J. F. 2004, The philosophy of sustainable design: The future of 
architecture. Ecotone Publishing, Kansas City, USA.  

Ministry of Housing and Urban–Rural Development. 2015, Assessment Standard for 
Green Building, China.  

Mitchell, R.K., Agle, B.R., Wood, D.J., 1997, Toward a theory of stakeholder 
identification and salience: Defining the principle of who and what really counts. 
Academy of management review 22, 853-886. 

Morris, P. W. G. and Hough, G. H. 1993, The anatomy of major projects – A study of 
the reality of project management, Wiley, London, UK. 

Ng, S.T., Li, T.H., Wong, J.M., 2012. Rethinking public participation in infrastructure 
projects., Proceedings of the Institution of Civil Engineers–Municipal Engineer, 
pp. 101-113. 

Ng, S.T., Skitmore, M., Tam, K.Y., Li, T.H., 2014, Public engagement in major 
projects: the Hong Kong experience. Proceedings of the Institution of Civil 
Engineers 167, 22. 



Ng, T., Li, T.H., Wong, J.M., 2012, Rethinking public participation in infrastructure 
projects. Proceedings of the Institution of Civil Engineers: Municipal Engineer, 
Thomas Telford (ICE Publishing). The Journal's web site is located at http://www. 
icevirtuallibrary. com/content/serial/muen. 

Nguyen, N. H., Skitmore, M., and Wong, J. K. W. 2009, Stakeholder impact analysis 
of infrastructure project management in developing countries: a study of 
perception of project managers in state‐owned engineering firms in Vietnam. 
Construction Management and Economics, 27(11), 1129-1140. 

Ogunbiyi, O., Goulding, J. S., and Oladapo, A. 2014, An empirical study of the 
impact of lean construction techniques on sustainable construction in the UK. 
Construction Innovation, 14(1), 88-107. 

Olander, S., 2007, Stakeholder impact analysis in construction project management. 
Construction Management and Economics 25, 277-287. 

Olander, S., Landin, A., 2008, A comparative study of factors affecting the external 
stakeholder management process. Construction Management and Economics 26, 
553-561. 

Olubunmi, O. A., Xia, P. B., and Skitmore, M. 2016, Green building incentives: A 
review. Renewable and Sustainable Energy Reviews, 59, 1611-1621. 

Parkin, S., Sommer, F., Uren, S., 2003, Sustainable development: understanding the 
concept and practical challenge. Engineering Sustainability 156, 169-171. 

Pitt, M., Tucker, M., Riley, M., Longden, J., 2009, Towards sustainable construction: 
promotion and best practices. Construction Innovation 9, 201-224. 

Robichaud, L.B., Anantatmula, V.S., 2011, Greening project management practices 
for sustainable construction. J Manage Eng 27, 48-57. 

Rodriguez Melo, A., Mansouri, S.A., 2011, Stakeholder engagement: Defining 
strategic advantage for sustainable construction. Business Strategy and the 
Environment 20, 539-552. 

Shi, Q., Zuo, J., Huang, R., Huang, J., Pullen, S., 2013, Identifying the critical factors 
for green construction - an empirical study in China. Habitat International 40, 1-8. 

Sourani, A., Sohail, M., 2015, The Delphi method: Review and use in construction 
management research. International Journal of Construction Education and 
Research 11, 54-76. 

Takim, R. 2009, The management of stakeholders’ needs and expectations in the 
development of construction project in Malaysia. Modern Applied Science, 3(5), 
167-175. 

Tan, Y., Shen, L., and Yao, H. 2011, Sustainable construction practice and 
contractors’ competitiveness: A preliminary study. Habitat International, 35(2), 
225-230. 

U.S. Green Building Council. 2013, LEED v4 User Guide, US. 
Wang, L., Zhou, X. H., Wang, Y. Q., 2012, Evaluating project stakeholder influence: 

A literature review. Project Management Technology 10(9), 56-60. (In Chinese) 
WCED, U.N., 1987, Our common future. World Commission on Environment and 

Development, Oxford University Press. 
Whang, S. W., and Kim, S. 2015, Balanced sustainable implementation in the 

construction industry: The perspective of Korean contractors. Energy and 
Buildings, 96, 76-85. 

Williams, K., Dair, C., 2007, What is stopping sustainable building in England? 
Barriers experienced by stakeholders in delivering sustainable developments. 
Sustainable Development 15(3), 135. 

Winch, G. M. 2002, Managing construction projects: An information processing 



approach, Blackwell Science Ltd., Oxford, UK. 
Zainul Abidin, N. 2010, Investigating the awareness and application of sustainable 

construction concept by Malaysian developers. Habitat International, 34(4), 
421-426. 

Zhang, D., Huang, G., Xu, Y., & Gong, Q. 2015, Waste-to-energy in China: Key 
challenges and opportunities. Energies, 8(12), 14182-14196. 

Zuo, J., and Zhao, Z. Y. 2014, Green building research–current status and future 
agenda: A review. Renewable and Sustainable Energy Reviews, 30, 271-281. 



Figure 1:  Factors of Stakeholder Influence in Decision/Evaluations relating to 
Sustainable Projects 

 
 

(Source: Li et al., 2016a; Mitchell et al., 1997; Olander, 2007; Bourne and Walker, 
2005) 

 
 
 



Table 1: Definitions of Sustainable Construction from Various Sources 
Term Used Definition Source Country/Region  

Green Building/ 

Sustainable Design/ 

Sustainable 

Construction 

“A philosophy and associated project and construction management practices that seek to: (1) minimize or 

eliminate impacts on the environment, natural resources, and nonrenewable energy sources to promote the 

sustainability of the built environment; (2) enhance the health, wellbeing and productivity of occupants 

and whole communities; (3) cultivate economic development and financial returns for developers and 

whole communities; and (4) apply life cycle approaches to community planning and development”. 

Robichaud 

and 

Anantatmula, 

2011, p. 

49-50 

USA 

Sustainable 

Construction 

“(1) Showing concern for people by ensuring they live in a healthy, safe and productive built environment 

and in harmony with nature; (2) Safeguarding the interests of future generations while at the same time, 

meeting today's needs; (3) evaluating the benefits and costs of the project to society and environment; (4) 

minimising damage to the environmental and its resources; (5) improving the quality of buildings and 

services and promote social cohesiveness; (6) using technology and expert knowledge to seek information 

and in improving project efficiency and effectiveness; (7) legislating compliance and responsibility”. 

Zainul 

Abidin, 2010, 

p. 422 

 

Malaysia 

Sustainable 

Construction 

“The integration of environmental, social and economic considerations into construction business 

strategies and practices. It is the application of the principles of sustainable development to the 

comprehensive construction cycle from the extraction of raw materials, through the planning, design and 

construction of buildings and infrastructure, until their final deconstruction and management of the 

resultant waste”. 

Tan et al., 

2011, p. 227 
Hong Kong 

Green Building 

“The practice of creating structures and using processes that are responsible and resource-efficient 

throughout a building's life-cycle from siting to design, construction, operation, maintenance, and 

renovation”. 

 

Olubunmi et 

al., 2016, p. 

1612 

Australia 



Term Used Definition Source Country/Region 

Sustainable 

Design 

“A design philosophy that seeks to maximize the quality of the built environment, while minimising or 

eliminating negative impacts to the natural environment”. 

McLennan, 

2004, p. 4 
USA 

Sustainable 

Construction 

“The set of processes by which a profitable and competitive industry delivers built assets (buildings, 

structures, supporting infrastructure, and their immediate surroundings), which: enhance the quality of 

life and offer customer satisfaction; offer flexibility and the potential to cater for user changes in the 

future; provide and support desirable natural and social environments, and maximise the efficient use of 

resources”. 

Ogunbiyi et 

al., 2014, p. 

89 

UK 

Green Building 

“Can reduce the use of resources such as electricity, gas and water by using energy-efficient appliances 

and systems and reduce waste by using long-lasting products such as recycled carpet, natural linoleum 

and bamboo flooring. It also requires maximizing health, efficiency, cost-effectiveness, and durability 

during construction, maintenance and cleaning”. 

Geng et al., 

2012, p. 212 
China 

 

 

 

 

 

 

 

 

 



Table 2: Weightings of Various Criteria of Green Building Evaluation in China  

 

  

Land Saving and 

The Outdoor 

Environment 

Energy Saving 

and Energy 

Utilization 

Water Saving & 

Water Resource 

Utilization 

Material Saving & 

Material Resource 

Utilization 

Indoor 

Environment 

Quality 

Construction 

Management 

Operation 

Management 

Green Design 

Evaluation 

Residential 

Buildings 
0.21 0.24 0.20 0.17 0.18 N/A N/A 

Public 

Projects 
0.16 0.28 0.18 0.19 0.19 N/A N/A 

Green Operation 

Evaluation 

Residential 

Buildings 
0.17 0.19 0.16 0.14 0.14 0.10 0.10 

Public 

Projects 
0.13 0.23 0.14 0.15 0.15 0.10 0.10 

 

Sources: Ministry of Housing and Urban–Rural Development, 2015 

 

 

 

 

 

 



Table 3: Evaluation Systems of Sustainable Construction in China and US 

 

Country/Region  Evaluation System Year Issued Applicable Buildings/Projects Rating Criteria 

US LEED (V4) 2013 

(1) Building Design and Construction (new construction and 

major renovations, core and shell development, schools, retail, 

data centers, warehouses and distribution centers, hospitality, 

healthcare, homes and multifamily low-rise, multifamily 

midrise); (2) Interior Design and Construction (commercial 

interiors, retail, hospitality); (3) Building Operations and 

Maintenance (existing buildings, retail, schools, hospitality, 

data centers, warehouses & distribution centers); (4) 

Neighborhood Development (plan, built project). 

(1) Location and transportation; (2) 

Sustainable sites; (3) Water efficiency; 

(4) Energy and atmosphere; (5) 

Materials and resources; (6) Indoor 

environmental quality. 

* Smart location and linkage; 

neighborhood pattern and design; green 

infrastructure and buildings (for 

neighborhood development)  

China 

Assessment Standard 

for Green Building 

(V2) 

2015 
Design and operation of residential buildings and public 

projects  

(1) Land saving and the outdoor 

environment; (2) Energy saving and 

energy utilization; (3) Water saving and 

water resource utilization; (4) Material 

saving and material resource utilization; 

(5) Indoor environment quality; (6) 

Construction management; (7) Operation 

management; (8) Promotion and 

innovation. 

Sources: U.S. Green Building Council, 2013; Ministry of Housing and Urban–Rural Development, 2015 



Table 4:Common Stakeholder Concerns in Construction Projects 

Stakeholder Concerns in MIC Projects PD, 
2003a 

PD, 
2006a 

CEDD, 
2008b 

WKCDA, 
2010c 

URA, 
2001d 

M-NCPPC, 
2001e 

Tang et 
al., 2008 

Lu et al., 
2002 

Wang et 
al., 2007 

Tanaka, 
2005 

Palerm, 
1999 

Tam et 
al., 2009 

Amado et 
al., 2009 

1. Adaptability of development to the changing needs              
2. Availability of local job opportunities              
3. Economic benefits to government and local citizens              
4. Harmonious development of different local economic 
activities 

             

5. Value-for-money of the proposed project(s)              
6. Access to work and locations of activities              
7. Creation of a safe, convenient, comfortable and legible 
pedestrian circulation and transport network 

             

8. Availability of amenities, community and welfare 
facilities and provision of public open space 

             

9. Being functional and acceptable in terms of tariff to 
diversified social groups 

             

10. Green and sustainable design and construction                
11. Prevention and mitigation measures against air, water 
and noise pollution 

             

12. Building design in terms of aesthetics, density, height 
and visual permeability 

             

13. Harmonization of the proposed project(s) with local 
natural setting 

             

14. Unique local characters              
15. Conservation of local cultural and historical heritage               
16. Compensation and relocation plan/strategy               
17. Identity of our city and international reputation              
a PD: Planning Department, HKSAR Government.                           b CEDD: Civil Engineering and Development Department, HKSAR Government. 
c WKCDA: West Kowloon Cultural District Authority, HKSAR Government.      d URA: Urban Renewal Authority, HKSAR Government. 
e M-NCPPC: The Maryland-National Capital Park and Planning Commission, USA. 

 
Source: Li et al., 2012b, 2013, 2016a, 2016b 

 



Table 5: Research Process 

 
Research 

Stage Research Methods Research Objectives Fulfilled 

I Semi-Structured Interviews  

To identify the major stakeholder groups involved when delivering sustainable projects in China 
To validate the index system for evaluating stakeholder influence in decision/evaluations relating 
to sustainable projects 
To determine the weight of each element of power (P), legitimacy (L) and urgency (U) 
To fine-tune the initial questionnaire  

II The Delphi technique 
To determine the attribute(s) possessed by each stakeholder group of sustainable projects in China 
To evaluate the vested interest levels, v; and the influence impact levels, i, of the different 
stakeholder groups involved on a scale of 1 to 5 

III Semi-Structured Interviews To help further interpret the previous findings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 6: The Profiles of the Interviewees 
 

Group No. Position Organization 
Research Stage Involved 

Initial 
Interviews 

Follow-up 
Interviews 

Government  
Department 

1 Deputy Director Municipal Department √  

2 Deputy Director Provincial Department √  

3 Deputy Secretary-general Municipal Bureau √  

V1 Policy Advisor Municipal Bureau  √ 
Owner 4 Project Manager Real Estate Corporation √  

5 Engineering Manager Real Estate Corporation √  

6 Deputy General Manager Real Estate Corporation √  

V2 Deputy General Manager District Infrastructure 
Construction Office 

 √ 

Designer 7 Senior Architect Design Consultants √  

8 Technical Director Design Company √  

9 Associate Architect Design Institute √  

V3 Chief Engineer Design Institute  √ 
Contractor 10 Engineering Manager Construction Company √  

11 Deputy Technical Manager Construction Company √  

12 Chief Engineer Construction Company √  

V4 Deputy Engineering 
Manager 

Construction Company  √ 

End-user 13 End-user N.A. √  

14 End-user N.A. √  

15 End-user N.A. √  

V5 End-user N.A.  √ 
Academia 16 Professor University √  

17 Senior Research Fellow University √  

18 Associate Research Fellow Provincial Research Institution √  

19 Deputy Director Provincial Research Institution √  

V6 Professor University  √ 
Non-governmental 

Organization 
20 Director Environmental Group √  

21 Member NGO √  

22 Member Environmental Group √  

V7 Executive Director NGO  √ 
 
 



Table 7: Experts’ Rating Results (Delphi Round 1, 2 and 3) on the Vested Interest Levels (v) and the Influence Impact Levels (i) of Different 
Stakeholder Groups 

 

Expert No. 
Stakeholder Groups 

Government Owners Designers Contractors End-users NGOs Other Groups 
v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) v3 (v1, v2) i3(i1, i2) 

Government 
Department 

D1 5 (4, 5) 4 (5, 4) 5 (4, 5) 4 (4, 4) 3 (3, 3) 2 (3, 2) 4 (3 ,4) 3 (3, 3) 5 (5, 5) 4 (5, 4) 4 (5, 4) 3 (5, 3) 3 (3, 4) 4 (2, 4) 
D2 4 (4, 5) 5 (4, 5) 5 (4, 4) 4 (5, 5) 4 (3, 4) 3 (4, 4) 3 (3, 3) 3 (2, 3) 5 (4, 5) 4 (4, 4) 4 (4, 4) 4 (3, 4) 3 (5, 3) 4 (5, 4) 
D3 5 (5, 5) 5 (5, 5) 4 (5, 4) 4 (5, 4) 3 (4, 4) 3 (4, 3) 3 (4, 4) 4 (3, 3) 4 (5, 5) 5 (4, 5) 5 (4, 5) 4 (4, 4) 4 (3, 4) 3 (3, 3) 

Owner D4 4 (3, 5) 5 (5, 5) 5 (4, 5) 3 (3, 3) 3 (2, 3) 2 (3, 2) 4 (3, 4) 3 (3, 2) 4 (4, 4) 3 (1, 3) 4 (2, 3) 2 (2, 2) 2 (1, 2) 4 (4, 4) 
D5 4 (4, 4) 5 (4, 4) 5 (5, 5) 4 (4, 5) 2 (2, 2) 2 (3, 2) 3 (4, 4) 2 (2, 2) 4 (5, 4) 3 (2, 2) 3 (4, 3) 3 (4, 3) 3 (3, 3) 4 (5, 5) 
D6 5 (4, 5) 5 (4, 5) 5 (5, 4) 4 (4, 4) 4 (4, 4) 3 (4, 4) 2 (3, 2) 3 (4, 3) 3 (5, 4) 5 (4, 4) 4 (3, 4) 1 (3, 3) 2 (3, 2) 5 (4, 5) 
D7 5 (5, 4) 4 (5, 5) 4 (4, 5) 4 (3, 4) 4 (2, 2) 3 (2, 3) 3 (4, 3) 4 (3, 4) 5 (4, 5) 4 (5, 5) 2 (4, 3) 2 (1, 1) 3 (4, 3) 3 (3, 3) 

Designer D8 5 (5, 5) 4 (4, 5) 4 (4, 4) 5 (5, 5) 3 (2, 2) 3 (3, 3) 3 (2, 2) 3 (2, 2) 4 (5, 4) 4 (4, 4) 5 (4, 4) 3 (3, 2) 4 (2, 3) 3 (2, 4) 
D9 5 (4, 5) 5 (5, 5) 4 (3, 4) 4 (3, 4) 2 (3, 2) 2 (2, 3) 2 (3, 2) 4 (3, 4) 2 (1, 2) 5 (4, 5) 4 (5, 4) 2 (1, 2) 2 (3, 2) 4 (5, 4) 

D10 5 (5, 4) 5 (3, 5) 5 (5, 5) 4 (4, 4) 2 (3, 3) 2 (3, 3) 3 (3, 3) 2 (3, 2) 3 (3, 2) 3 (5, 3) 4 (4, 4) 1 (3, 2) 4 (4, 4) 4 (4, 4) 
D11 4 (5, 4) 4 (5, 4) 4 (5, 4) 4 (4, 4) 3 (4, 3) 2 (2, 2) 2 (2, 2) 2 (2, 2) 4 (3, 4) 4 (4, 4) 3 (5, 3) 2 (2, 2) 3 (2, 3) 3 (5, 4) 

Contractor D12 5 (4, 4) 5 (5, 5) 4 (5, 5) 5 (5, 4) 3 (2, 3) 4 (3, 3) 4 (3 ,4) 3 (4, 3) 3 (1, 3) 3 (3, 2) 3 (1, 3) 3 (4, 3) 3 (1, 3) 4 (5, 5) 
D13 5 (5, 5) 5 (4, 5) 5 (4, 5) 4 (5, 4) 2 (2, 2) 3 (4, 3) 3 (3 ,4) 2 (2, 2) 3 (3, 2) 2 (1, 2) 4 (3, 4) 3 (3, 3) 5 (4, 5) 4 (3, 2) 
D14 4 (5, 4) 5 (4, 4) 5 (5, 5) 5 (5, 5) 3 (3, 3) 3 (3, 3) 3 (2, 3) 3 (2, 3) 4 (4, 4) 3 (3, 3) 4 (2, 4) 1 (2, 2) 4 (3, 4) 5 (5, 5) 
D15 4 (4, 5) 5 (5, 5) 5 (4, 4) 4 (5, 5) 4 (2, 4) 2 (4, 2) 3 (3, 3) 4 (3, 4) 3 (3, 3) 2 (2, 3) 4 (4, 4) 2 (3, 2) 4 (3, 4) 2 (3, 2) 

End-user D16 5 (5, 5) 5 (5, 4) 4 (4, 4) 5 (4, 5) 3 (3, 2) 4 (5, 4) 3 (4, 4) 4 (4, 3) 4 (2, 4) 2 (2, 2) 5 (4, 5) 2 (2, 2) 1 (1, 2) 3 (1, 3) 
D17 5 (4, 5) 4 (3, 4) 4 (3, 4) 4 (3, 4) 2 (3, 3) 3 (3, 3) 2 (3, 2) 2 (3, 2) 5 (5, 4) 2 (2, 2) 4 (4, 4) 3 (3, 2) 3 (3, 3) 3 (3, 3) 
D18 5 (3, 5) 5 (5, 5) 4 (5, 5) 4 (4, 4) 2 (2, 2) 2 (3, 2) 4 (4, 4) 2 (2, 2) 5 (5, 5) 3 (1, 3) 5 (3, 5) 3 (4, 3) 3 (5, 3) 4 (4, 3) 
D19 5 (5, 4) 5 (4, 4) 5 (4, 5) 4 (3, 3) 3 (4, 3) 2 (2, 3) 2 (2, 3) 3 (3, 3) 3 (4, 3) 2 (3, 2) 4 (4, 5) 1 (2, 1) 3 (2, 3) 2 (3, 2) 

Academia D20 5 (4, 5) 5 (5, 5) 4 (5, 4) 4 (5, 4) 4 (4, 4) 3 (4, 3) 4 (4, 3) 3 (2, 3) 5 (4, 4) 2 (2, 1) 4 (5, 4) 4 (3, 4) 4 (4, 5) 4 (4, 4) 
D21 5 (5, 5) 5 (4, 5) 5 (5, 5) 5 (5, 5) 3 (4, 3) 3 (3, 3) 3 (2, 3) 3 (1, 2) 4 (5, 4) 3 (3, 3) 5 (5, 5) 2 (3, 2) 3 (3, 3) 4 (2, 3) 
D22 4 (5, 4) 5 (4, 5) 4 (4, 4) 5 (4, 4) 3 (3, 3) 2 (2, 2) 3 (3, 3) 3 (3, 3) 5 (5, 5) 3 (4, 3) 4 (4, 4) 2 (1, 2) 2 (3, 2) 3 (2, 2) 
D23 5 (4, 5) 4 (4, 4) 5 (4, 5) 4 (5, 4) 3 (3, 4) 3 (3, 4) 3 (4, 3) 4 (4, 3) 4 (3, 4) 2 (2, 2) 4 (5, 5) 3 (3, 3) 2 (2, 2) 5 (3, 4) 

NGO D24 5 (5, 5) 5 (5, 5) 4 (5, 4) 3 (4, 3) 3 (2, 2) 3 (2, 2) 2 (2, 2) 4 (5, 4) 4 (3, 3) 2 (1, 3) 5 (4, 4) 2 (4, 2) 3 (5, 3) 2 (3, 2) 
D25 5 (4, 5) 4 (5, 4) 5 (5, 5) 5 (4, 5) 2 (3, 2) 2 (3, 2) 2 (4, 2) 3 (2, 2) 5 (4, 5) 2 (3, 2) 4 (5, 4) 2 (1, 1) 3 (2, 3) 4 (4, 4) 
D26 4 (5, 4) 5 (4, 4) 4 (5, 5) 4 (3, 4) 2 (3, 2) 3 (3, 3) 3 (3 ,4) 2 (1, 2) 5 (5, 5) 3 (2, 3) 5 (5, 5) 1 (2, 1) 2 (2, 2) 5 (5, 4) 

 



 
Table 8: Mean Values and Rankings of the Vested Interest Levels (v) and the Influence Impact Levels (i) of Different Stakeholder Groups 

 

 

Stakeholder Groups 

Government Owners Designers Contractors End-users NGOs Other Groups 

v i v i v i v i v i v i v i 

Mean 
Value 4.69 4.73 4.50 4.19 2.88 2.65 2.92 3.00 4.04 3.08 4.08 2.35 3.00 3.65 

Ranking 1 1 2 2 7 6 6 5 4 4 3 7 5 3 

 
 

Table 9: Influence of Different Stakeholder Groups in Decision/Evaluation relating to Sustainable Construction in China 
 

Stakeholder Groups 

Attributes Stakeholders’ Influence 

Power 
 
 
 

(P) 

Legitimacy 
 
 
 

(L) 

Urgency 
 
 
 

(U) 

Stakeholder 
Attribute 

Value 
 

(A) 

Mean Value of 
the Vested 

Interest Levels  
 

(v) 

Mean Value of 
the Influence 
Impact Levels  

 
(i) 

The Vested 
Interest– 

Impact Index 
 

(ViII) 

The Factor of 
Stakeholder 

Influence  
 

(FoSI) 

Overall 
Ranking 

Government Organizations 1/3 1/3 1/3 1 4.69 4.73 0.94  0.94  1 
Owners N/A 1/3 1/3 2/3 4.50 4.19 0.87  0.58  2 

Designers N/A 1/3 1/3 2/3 2.88 2.65 0.55  0.37  6 
Contractors N/A 1/3 1/3 2/3 2.92 3.00 0.59  0.39  5 
End-users N/A 1/3 1/3 2/3 4.04 3.08 0.71  0.47  3 

Non-governmental Organizations N/A 1/3 N/A 1/3 4.08 2.35 0.62  0.21  7 
Other Relevant Groups N/A 1/3 1/3 2/3 3.00 3.65 0.66  0.44  4 
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