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abstract
Increasing the use of social sustainability in the decision-making process for build-
ing and infrastructure  projects  requires  that  it  be  defined  such  that  it  can  be 
evaluated objectively.  One potential indicator of social sustainability in infrastruc-
ture projects is public opinion, which can provide a means to evaluate the level of 
social sustainability on a project based on personal values.  Public opinion includes 
both support and opposition for a project.  In this study, the causes or triggers for 
public opposition to a construction project are identified and then compared to 
principles of social sustainability to determine if they are related. Eight case study 
projects were used to identify common triggers of public opposition. The results 
suggest that common triggers of public opposition are related to land acquisition, 
escalating construction costs and the presence of endangered species on the project 
site. Eight of the twelve principles of social sustainability that were identified were 
determined to be related to public opposition. The results of this study suggest 
that public opposition could be used as a measure for some elements of social sus-
tainability but that further research into other measures for social sustainability is 
necessary. 
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INTRODUCTION 
The topic of sustainability is often referred to in terms of environmental sustainability, eco-
nomic sustainability, and social sustainability.  Of these three pillars of sustainability, the first 
two – environmental and economic – receive the most attention.

The last pillar – social sustainability – is often neglected in decision making due to the 
difficulty in defining and evaluating this factor.

Economics often drive the decision making process for building and infrastructure projects 
– both for sustainable and conventional  projects (Nieker  and Voogd, 1999). When discussing 
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economic sustainability, one is typically referring to the life-cycle cost of the project. A life-cycle 
cost analysis (LCCA) is often used for evaluating sustainable  projects  because  it considers  
both  the  capital  costs  and  the recurring operations  and  maintenance costs. The economic 
benefits of sustainable projects are generally achieved through lower operations and mainte-
nance costs over the life of the project, which offset higher upfront capital costs associated with 
project design and construction (Fiksel 2003).  LCCA can be considered an analytical method 
for evaluating economic sustainability, because it is based on analysis of project costs.

To evaluate the environmental sustainability of a project, experts rely on life cycle 
assessment (LCA) methods (Berardi 2012). LCA is an analytical approach for evaluating 
the environmental impacts associated with a product, including goal and scope definition, 
inventory analysis, impact assessment, and interpretation of results (SAIC 2006). Conduct-
ing an LCA can be time consuming and expensive due to the extensive data collection 
requirements; however, when done well, an LCA can provide valuable data on the envi-
ronmental sustainability of a product to decision makers. Another approach for evaluating 
environmental sustainability is the use of multi-criteria systems, such as the U.S. Green 
Building Council’s Leadership in Energy and Environmental Design (LEED). These systems 
evaluate the sustainability of a building project based on evaluation of criteria and assign 
points based on the extent to which the criteria are met. While these systems are simpler to 
apply than LCA, they are also limited in the extent that they address economic and social 
sustainability concerns.

The last pillar of sustainability – social sustainability – considers the fact that projects 
function not only as a physical environment, but also function to fulfill human needs and 
improve the human condition (Allen and Shonnard 2012).  Increasing the use of social sus-
tainability in the decision-making process requires that it be defined such that it can be evalu-
ated objectively. 

Industry and academia is already separating these three pillars in some respects, such 
as using LCA for environmental analysis and LCCA for economic analysis.  While a holistic 
approach is valid for true sustainability, there is value in a more practical approach that pro-
vides measures for these three components individually.

2. BACKGROUND

2.1 Social Sustainability of Building and Infrastructure Projects
Social sustainability promotes social interaction and cultural enrichment, emphasizes well-
being among all social classes, and respects diversity (Montoya 2011). Many decisions for sus-
tainable development try to consider social aspects along with economic and environmental 
aspects. International organizations, like the United Nations, set goals for sustainable develop-
ment on a global basis that include social factors such as poverty, access to sanitation or drink-
ing water, government corruption, access to healthcare, and literacy (Allen and Shonnard 
2012). While these are important social  issues,  they  may  not  be  the  most  appropriate  
factors  for  evaluating  the sustainability of building and infrastructure projects in developed 
countries.

Hill and Bowen (1997) early on developed a list of seven principles of social sustain-
ability specifically for construction projects (Table 1). These principles, and others like them, 
attempt to provide decision makers with a means to evaluate the level of social sustainability 
of an infrastructure project.
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Table 1:  Principles of Social Sustainability in Construction Projects.
(Hill and Bowen 1997) 

Subsequent research in the area (DETR 2000; Adetunji et al. 2003; Ashley, et al. 2003; 
Shen et al. 2005; Shen et al. 2007; Shen et al. 2010; Valdes-Vazques and Klotz2012) has also 
proposed guidelines to define social sustainability for building and infrastructure projects.  
Many of these studies use Hill and Bowen (1997) as the basis for developing criteria in order 
to define social sustainability. From these references, we have expanded the list of principles of 
social sustainability as presented in Table 2.

The use of social sustainability as a decision tool, however, is limited because there are no 
accepted means by which to measure it. Measurement is complicated by the fact that it is dif-
ficult to differentiate between the analytical, normative, and political aspects of social sustain-
ability (Littig and Griessler 2005). In addition, different people may place a different level of 
priority on each of these three aspects (i.e., analytical, normative, and political).

Analytical approaches are often viewed as objective, since they rely on collection of 
data through observations or experiments and can be evaluated quantitatively. In terms of 
social sustainability, an analytical approach focusing on diversity may estimate the percent 
of people representing different ethnicities both before and after a project is completed. 
This data could then be used by decision makers to determine the social sustainability of a 
project. The limitation to analytical approaches is the quantity of data required for the anal-
ysis. Both economic and environmental sustainability rely on analytical approaches such as 
LCCA and LCA.
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Table 2:  Expanded Principles of Social Sustainability in Building and Infrastructure Projects(Hill 
and Bowen 1997). 
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Unlike economic and environmental sustainability, social sustainability is also influenced 
by normative and political aspects. Political influences are localized and difficult  to  predict  due  
to  continuous  election  cycles  which  can  bring  new  political leaders to power and influence 
decisions based on potential votes. Normative influences on social sustainability are also impor-
tant.  Normative is a term used in philosophy and social sciences to reflect personal or shared 
values or norms. Normative statements are used to describe what is good/bad or right/wrong. 

In terms of social sustainability, a normative statement might reflect the value a commu-
nity places on a project, such as “we support a new community swimming pool because it will 
provide a place for children to play” or “we oppose a solar power plant because it will reduce 
open space.” Normative influences reflect the values of a larger community and are less likely 
to change than political influences.

When evaluating the social sustainability of construction projects, analytical, normative, 
and political aspects should all be considered.  However, the strength of a normative approach 
to evaluating social sustainability is that it can provide data for decision making early in the 
project development phase. Unlike an analytical approach, a normative approach would 
require less time and effort for data collection and analysis. And unlike a political approach, a 
normative approach is less likely to change as frequently as elections occur. The focus of this 
work, therefore, is in developing a normative approach to evaluating social sustainability.

2.2 Public Opinion in Building and Infrastructure Projects
Public opinion is a source that represents the normative influences of a community.  The 
response of the public to an infrastructure project might be linked to the specific charac-
teristics of the project, to current political issues or to the perceived environmental, safety, 
or health risk of the project.  For instance, a construction project might experience public 
opposition due to its location or environmental impacts.  On the other hand, the same project 
might have public support if it will provide well-paying jobs for local residents. Projects expe-
riencing opposition typically undergo negotiation and even litigation processes that seek to 
increase the project support from the public. Public hearings are commonly used to inform 
the public and to get feedback from them.

The state of knowledge on forecasting and managing public opinion of construction 
projects is limited. In a study on public opposition to water projects, Hurlimann and Dolni-
car (2009) developed a statistical model with data gathered from a survey deployed in Manson 
Lake in Australia, a community opposed to a water infrastructure project. The study found 
that trust in the water authority, the perceived risk, and public communication plans were 
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important factors for public opposition/acceptance. Kotler and Hillman (2000) found that 
trust in Japan’s nuclear energy policy might be related to public opinion with regard to sup-
porting nuclear projects.

A project or activity can be considered socially unsustainable if the social structures and/
or behavior that are required to support it, either do not exist, or break down as a result of 
the project or activity (CFMS 2012). One potential indicator of social sustainability is public 
opinion, which can provide a means to evaluate the level of social sustainability on a con-
struction project based on the level of support (or opposition). The word “sustainability” is 
not interchangeable with the word “supportable”, but the level of public support in a project, 
might be a surrogate measure for social sustainability.

Public opinion issues in a construction project involve social groups endorsing, disap-
proving (i.e., proactive public opposition), or being neutral about a project. Consequently, 
in the case that public opposition is generated, the project might be presenting signs of being 
socially unsustainable. Conversely, strong public support for a project might indicate that the 
project has a high level of social sustainability.

Identifying a link between social sustainability and public opinion would allow one to 
measure the level of social sustainability in a project. This research begins the process by focus-
ing specifically on one aspect of public opinion – public opposition. The objective of the 
research is to identify whether there is a link between the issues surrounding public opposi-
tion on a project and the principles of social sustainability identified in Table 2. If these two 
items are shown to be related, then public opposition could be used by decision makers as a 
surrogate for social sustainability. The advantage of this type of measure of social sustainability 
is that it could be used as an early indicator of sustainability for building and infrastructure 
projects. If potential issues are identified early, decision makers could use this information as a 
way to positively influence the sustainability of a project before significant expenditures have 
been made on design and construction. It should be noted, however, that this approach is 
focused solely on an early identification of potential social sustainability issues. A comprehen-
sive analysis of project sustainability would also need to include further analysis of economic, 
environmental, and social sustainability issues and is reserved for future research.

3. RESEARCH APPROACH
The focus of this research is to evaluate whether there is a link or correlation between public 
opposition to a building or infrastructure project and the principles of social sustainability 
for these types of projects. If such a relationship exists, it could provide decision makers with 
a metric for assessing social sustainability based on the normative values of the surrounding 
community. The approach adopted for this research is to review the public opinion record for 
several building and infrastructure projects and compare these to the principles of social sus-
tainability identified through the literature.

3.1 Identification of Case Study Projects
The public opinion records for eight case study projects listed in Table 3 were evaluated as part 
of this research. The cases were selected based on the amount of information publicly avail-
able for the building or infrastructure project and also to ensure that different types of projects 
were represented in the case study pool. Even though the entire project lifecycle is important 
for green building, this study is focused on the planning and construction phases of projects 
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Table 3:  Description of Case Study Projects.

because those are the phases where design changes can be made to improve the sustainability 
of a project. This research focuses on early indicators of social sustainability in the hopes that 
improvements can still be made.  Both building and infrastructure projects are included in 
order to demonstrate the generalization of this research.

The history of public opinion for a construction project is typically documented through 
public documents such as newspapers, online documentation covering a project’s history, and 
legal documents resulting from litigation processes which suggest the use of a research method 
that allows for the analysis of textual databases. In this study, the triggers for public opposition 
are identified through analysis of the content of available literature.

3.2 Evaluation of the Relationship between Social Sustainability and Public 
Opinion
Matrix analysis and grounded theory are used to evaluate the relationship between the public 
opinion records for the case study projects and the principles of social sustainability. When 
using grounded theory, it is assumed that variables interact in complex ways. The basic idea 
of the grounded theory approach is to read multiple times the available textual database and 
label variables (called categories, concepts and properties) (Borgatti 2006). The number of 
categories used in this study is twelve, and the categories correspond to the principles of social 
sustainability as defined in Table 2. The triggers for opposition for each case study are evalu-
ated with normative statements.

The evaluation considered whether or not a specific trigger of public opposition could 
be related to or caused by a deficiency in a given principle of social sustainability. In addition, 
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a reverse evaluation was performed to determine whether the triggers for public opposition 
would have occurred if a given principle of social sustainability was fulfilled for the specific 
case study project.

4. RESULTS AND DISCUSSION

4.1 Triggers for Public Opposition for Case Study Projects
Causes for public opposition to a project were identified through a review of the content 
of literature and a project’s publicly available record. The source documents included web 
pages of environmental groups, newspaper articles and encyclopedias. Additional data sources 
might include the documentation of litigation processes, interview with project teams and 
stakeholders and public hearing documentation. Once the triggers were identified, they were 
grouped into common themes. These themes represent the most commonly-identified con-
cerns for the case study projects. The public opposition themes are (1) safety impact, (2) eco-
nomic impact, (3) disruption impact, (4) environmental impact, (5) location impact, and (6) 
public involvement impact. Safety impacts include concerns that development of the project 
might adversely affect the safety of workers or the surrounding community. Economic impacts 
include the potential that the project might raise taxes, consumer prices, or job creation. A 
disruption impact might be a concern that development of the project would negatively affect 
the current condition or performance of services such as utility lines or roadways. Environ-
mental impacts concern the potential that the developed project will increase pollution in the 
area or adversely affect endangered species. Location impacts concern issues such issues related 
to land acquisition or project location. Public involvement impacts generally relate to a per-
ceived lack of public involvement on the project. Table 4 shows the triggers of public opposi-
tion that were identified for the different case study projects. The items listed in this table are 
presented in terms of their impact on social sustainability.  While they may seem to cross over 
to economic (e.g. tax impacts) the evaluation considers more the social impact of taxes on the 
population as opposed to the tax impact on the project’s economic viability.

One of the most common triggers for public opposition was the issue of land acquisi-
tion, which was present for five out of the eight case studies. Many times, landowners are 
asked to sell their properties to make development possible. Endangered species  and  escalat-
ing  costs  were  triggers  present  in  four  of  the  infrastructure  case studies. It is important 
to mention that the triggers listed in Table 4 are specific to the case study projects listed in 
Table 3. Future research that considers multiple building and infrastructure projects of the 
same type is needed to develop a more comprehensive list of triggers applicable to specific 
project types.

4.2 Relationship between Public Opposition and Social Sustainability
After identifying the triggers of public opposition for each of the case study projects, each one 
of the triggers was evaluated in terms of the social sustainability principles in Table 2. The 
evaluation included whether or not a specific trigger of public opposition could be related to 
or caused by a deficiency in a given principle of social sustainability. The results are summa-
rized in Table 5, which shows how the triggers of public opposition were seen to be related to 
the principles of sustainability.
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Table 4:  Triggers of Opposition Identified for the Case Study Projects.

If one of the triggers of public opposition were present in more than one case study 
project, the evaluation results were compared across projects to ensure that a consistent 
process was used to evaluate the relationship between public opposition and the principles of 
social sustainability.

As shown in Table 5, the triggers of public opposition identified in the case study proj-
ects aligned more closely to some of the principles of social sustainability than to others.  Four  
of  the  principles  of  social  sustainability  were  generally  related  across multiple themes of 
public opposition. These four include

•	 Improve  the  quality  of  human  life  by  ensuring  secure  and  adequate 
consumption of basic needs (Principle 1)

•	 Seek  fair  or  equitable  distribution  of  social  costs  of  construction (Principle 5)
•	 Seek intergenerational equity so that significant social, biophysical and financial costs 

of current construction are not passed on to future generations (Principle 7)
•	 Improve the image of construction (Principle 9)
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Table 5:  Relationship between Public Opposition and Social Sustainability.
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Other principles of social sustainability were related specifically to one of the themes 
of public opposition. Principle 2 (Provide social self-determination and cultural diversity in 
development planning, and ensure that the operation of development is compatible with local 
human institutions and technology) is closely linked to public opposition related to the lack 
of public involvement. Principle 3 (Protect and promote human health through a healthy and 
safe working environment) is closely linked to public concerns regarding safety. Principle 11 
(Conservation of cultural and natural heritage) is closely linked to public concerns regarding 
damage to cultural sites. Lastly, principle 12 (Infrastructure capacity building) is closely linked 
to public concerns over disruption.

The remaining four principles of social sustainability were not found to be linked to 
public opposition. These principles cover aspects of social sustainability where people are less 
likely to generate public opposition. For example, principle 6 (Seek equitable distribution of 
the social benefits of construction) specifically relates to the benefits of a project which is more 
likely to result in public support rather than public opposition to a project.

4.3 Limitations of the Study
The results of the study indicate that public opposition could be related to some aspects of 
social sustainability, but not to all aspects. Therefore, public opposition cannot be used as 
the sole determinant of social sustainability, but rather, it should be a component of a larger 
system to measure social sustainability. The work here does not evaluate on what that larger 
system should be, but it might include other normative measures (e.g., public support  for  
a  project)  or  analytical  measures  (e.g.,  estimates  of  the  social  benefits produced by a 
project).

The results of this study are also limited with regards to the number of case study proj-
ects that were evaluated and was focused on the planning and the construction phases of the 
project. Future research in this area should validate the results by considering additional case 
studies and could employ the use of focus groups that would evaluate  the  triggers  of  opposi-
tion  on  different  building  and  infrastructure  projects. Other project-life cycle phases could 
be considered such as operation and decommissioning.

Although a rating system could be developed to quantify the fulfillment of the principles 
of social sustainability for comparing projects, project characteristics, such as type of project 
and project performance considering opposition could also be incorporated into the analysis. 
In addition, in this study public opposition is evaluated exclusively and independently from 
other factors that might also be correlated to social sustainability in building and infrastruc-
ture projects. Future research might consider expanding the proposed framework as other 
factors could be affecting social sustainability and might provide a holistic picture for mea-
suring social sustainability. These factors could include: income level, proximity to project, 
gender, timeframes, project type, project characteristics, among others. Further, the amount 
of public opposition to a project might be affected by issues other than social sustainability, 
such as politics, controversial figures, and media related issues, and this should be explored 
further.  Currently, there are few indicators or measures of overall social sustainability.  In 
light of this vacuum, public opposition was evaluated as a potential measure of overall social 
sustainability.  Further research may expand this approach to include other indicators or mea-
sures of overall social sustainability.

Lastly, this evaluation does not consider the impact of interventions such as early public 
engagement. The purpose of this study was to determine if there was a link or correlation 
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between public opposition and social sustainability. Even though they are both social and 
the former is a reaction to a violation of the latter, this study includes economic and envi-
ronmental-themed oppositions and their effect in social sustainability. A natural follow-on to 
this work would be to compare cases where interventions were performed and to compare the 
public record of opposition to those cases where no interventions were performed. Further 
research investigating evidence of the principles’ validity is also needed, including studying the 
effect of violating these principles and exploring their level of criticality. 

5. CONCLUSIONS
This study investigated the correlation between social sustainability and public opinion 
(expressed by public opposition) for building and infrastructure projects. Triggers of public 
opposition were identified through public information and newspapers, and categorized for 
eight case study projects. These triggers were compared with the principles of social sustain-
ability identified in the literature. The resulting data indicate that many, but not all of the 
principles of social sustainability are related to common public opposition triggers.

The results of this study could be used to develop a metric to measure certain aspects of 
social sustainability based on the public opposition generated for a project. The advantage of 
this approach is that public opposition generally manifests itself early in the development of 
a project, such that decision makers could use this information to modify project parameters 
to improve the social sustainability of the project. Even though, public opposition is not the 
only measure of social sustainability and may occur during any phase of the project’s life cycle, 
it could be an “early” indicator which can be applied during the planning and construction 
phases when changes can still be made to a project to improve sustainability. For instance, 
public hearings can be designed to address specific concerns of the public related to social 
sustainability. Also, if the link between public opposition and social sustainability confirmed, 
as well as the correlation between project characteristics and public opposition, then project 
characteristics can be adjusted to increase the social sustainability of the project. 

 The limitation of this approach for evaluating social sustainability is that public opposi-
tion is most closely related to eight of the 12 identified principles of social sustainability. This 
means that using public opposition as a measure of social sustainability would only provide 
a partial picture. Other measures would be necessary to form a complete picture of the social 
sustainability of a project. These measures might include public support for a project or a 
variety of analytical metrics.
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