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ABSTRACT

The stakeholder network in a building project can influence the process of adopting
sustainable building practice. Complexity of construction projects calls for integrated
modes of collaboration, while the excess inertia among stakeholders resulted in slug-
gish adoption of sustainable design and technologies. This study examined buildings
that both had and had not adopted Leadership in Energy and Environmental Design
and/or ENERGY STAR in the New York metropolitan area, built, or went through
major renovation between 1998 and 2013. Secondary datasets from multiple sources,
including a private building database company, US Green Building Council, and the
US Environmental Protection Agency, were combined based on building address and
used for analysis. Stakeholders involved in those projects were retrospectively identi-
fied to understand the diffusion of innovation. The analysis included a total of 205
projects and 273 organizations. Findings suggest that having an architect who had
worked on ENERGY STAR project(s) increased the likelihood of adopting ENERGY
STAR. However, stakeholders’ previous work collaboration was not associated with
the adoption of sustainable programs. The method of utilizing multiple secondary
datasets was tested to contribute to the methodology of building research by enabling
the accumulation of knowledge.
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INTRODUCTION

According to the U.S. Energy Information Administration (EIA), commercial buildings con-
sumed a total of 18 quadrillion BTUs in 2014, including delivered energy and electricity related
losses. This is equivalent to 19 percent of total energy use in the U.S. Although sustainable
building practices have been increasingly adopted over the past decade, the diffusion of sustain-
able practices is still sluggish and frequently debated (Hoffman & Henn, 2008; Lockwood,
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2007; Russell, 2007; Wilson & Yost, 2001). The complexity of building design and construc-
tion processes is likely to increase as energy-efficient design and technologies are adopted in
building projects. The design and application of new technologies require active collaboration
between stakeholders. Such collaboration is often considered one of the biggest challenges for
adoption of sustainable practices in the building industry (Feige, Wallbaum, & Krank, 2011).
Recently, non-technological aspects, such as social inertia, stakeholder engagement, and integra-
tion of project management, have been emphasized as drivers that may increase the adoption of
sustainable building practices (Hoffman & Henn, 2008; Harty, 2008). The network of numer-
ous stakeholders who are involved in building projects can influence the process of adopting
sustainable building practices, as the increasing complexity of construction projects requires
more integrated collaboration to adopt new practices.

This study examines how sustainable building practices spread throughout building proj-
ects and the factors that influence the diffusion process in stakeholder networks. Specifically, this
study intends to provide evidence of the roles of stakeholders and their influence on building
projects regarding the adoption of sustainable practices. It also examines how the stakeholders’
roles in adopting sustainable practices and the levels of their impact differ with their cumula-
tive exposure to sustainable practices. By analyzing stakeholders’ relationships in a project, this
study eventually seeks to identify a leverage point to intervene in the “circle of blame” in which
major stakeholders, such as financial institutions, developers, contractors, and tenants, point
their fingers at each other for not initiating sustainability (Cadman, 2007).

In this study, it is hypothesized that stakeholders’ previous exposure to sustainable building
practices increases the likelihood of adopting sustainable practices in the future, and that the
impact of stakeholders” exposure to sustainable building practices can be different depending
on their individual roles in the projects. The moderating effect of the role of stakeholders may
depend on the stage of the project. Especially in the early design stage, which is most often
the most influential to the outcome of the project, developers and owners often have the most
power of decision-making. Architects and designers are also influential. Contractors may have
relatively less power, but still directly influence the project (Newcombe, 2003). Lastly, it is
hypothesized that having prior work collaboration between stakeholders has a positive impact
on implementing green building practices.

LITERATURE REVIEW

LEED and ENERGY STAR
The Leadership in Energy and Environmental Design (LEED) program is a market driven rating
system for sustainable buildings. LEED started in 1998 and was developed to both improve
building performance and encourage the design and construction industries to share knowledge
and skills used from project to project (US Green Building Council, 2003). Since the LEED
program began, it has been adopted by public and non-profit organizations alike, as well as
private owners/developers for different sizes and types of buildings. Many U.S. federal agen-
cies, as well as state and local governments, currently require or remunerate LEED certification.
Additionally, some private corporations, such as Ford, Sprint, Steelcase, PNC Bank, and Toyota
have actively engaged in adopting LEED practices into their building process (Cidell, 2009).
Since 1998, LEED has been the most recognized green building rating system in the U.S.
and has evolved from versions 1 through 4 over the course of 15 years. LEED consists of six
categories: sustainable sites, water efficiency, energy and atmosphere, materials and resources,
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indoor environmental quality, and innovation and design process. These categories function
as a checklist, which allows for achievement of a set number of credits under each grouping.
LEED is sometimes criticized for its credit-based rating system because organizations may seeck
only to achieve the “lowest hanging fruit.” However, LEED is a comprehensive approach that
considers development, design, construction, and operation and maintenance.

Many professionals volunteered to help develop the rating system, and the fact that
the rating system is easy to understand has helped to disseminate the new system in indus-
try, which is evidenced by the growing number of accredited professionals. Scoring for the
LEED program is weighted using the environmental impact categories of the United States
Environmental Protection Agency’s Tool for the Reduction and Assessment of Chemical and
Other Environmental Impact (TRACI) and the environmental-impact weighting scheme devel-
oped by the National Institute of Standards and Technology (NIST) (USGBC, 2003).

LEED is a method that has been adopted to achieve three main factors of sustainability:
environmental, economic, and social aspects. There have been efforts to provide evidence that
LEED systems have an effect on these three factors. The positive impacts of LEED certified build-
ings have been analyzed from different perspectives, including reduced energy consumption,
increased occupancy rates and rent, and higher occupant satisfaction. Even though the number
and square footage of LEED certified buildings has increased since conception, the adoption
rate has been sluggish because of the nature of building projects, which leads to a complex
stakeholder network and an energy paradox of investment and benefits of energy efficiency.

ENERGY STAR, a voluntary labeling program for commercial buildings, started in
1999. The ENERGY STAR program is administered by the U.S. Environmental Protection
Agency (EPA) and the Department of Energy (DOE). A licensed Professional Engineer (PE)
or Registered Architect (RA) must verify an application for ENERGY STAR certification
before owners or managers submit the application to the EPA. Based on a scale of 1-100, the
scores indicate a building’s energy efficiency compared to that of similar buildings nationwide.
A score of 75 or higher indicates top performance and a score of 50 represents median energy
performance. In other words, an actual, measured energy use of a candidate building must
be included in an application, and the energy consumption is compared to the national-level
source of data from the Commercial Building Energy Consumption Survey (CBECS) with a
number of adjustments—building usage, building size, number of personal computers, number
of workers, hours of operation per week, and weather and climate (heating and cooling degree
days). Since the first certification of an ENERGY STAR commercial building, more than 20,000
commercial buildings, a total of 3 billion square feet of commercial space, have been certified
with an ENERGY STAR rating.

Both the LEED and ENERGY STAR programs started by targeting new buildings or
existing buildings and were based on either self-affirmed or independent audits (Robinson,
2009). However, the LEED program requires more comprehensive approaches than ENERGY
STAR, as LEED has six categories, one of which is energy performance (Kok, McGraw, &
Quigley, 2012). Additionally, LEED advocates prescriptive, performance, or intent-based cri-
teria, whereas ENERGY STAR favors measured performance data.

Diffusion of LEED and ENERGY STAR

One of the most important factors for diffusion of innovation is the availability of professionals
or business agencies that can provide specific expertise when implementing innovation (Hall,
2004). Professionals or businesses are needed to bridge the gap between under-represented social
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needs and private needs to provide specific information about sustainable building practices.
This important role of local human capital is shown in the diffusion of ENERGY STAR or
LEED certified buildings between 1995 and 2010 in the metropolitan areas of New York, Los
Angeles, Chicago, Washington, Dallas, and Phoenix (Kok et al., 2012). The number of LEED
Accredited Professionals (LEED APs) is positively associated with geographic dispersion of
LEED by area and year, while the number of LEED APs is negatively related to the dispersion of
ENERGY STAR (Kok et al., 2012). The different impacts of the number of LEED APs by area
and year may come from varying features of the two programs. The ENERGY STAR program
is based on the achievement of specified efficiency levels of energy use, which are credited by a
professional engineer. On the other hand, LEED requires a more complex approach, including
six major categories to assess the sustainability of buildings, and its certification process is often
guided by LEED APs. The positive relationship between the number of LEED APs registered
in the selected metropolitan areas and the geographic dispersion of LEED certified office spaces
by the area and year implies the importance of the availability of local human capital (Kok et
al., 2012). However, the aggregated data are not sufficient to show direct relevance of having
LEED APs and their actual role in building projects because some LEED APs do not work on
building projects directly and different professionals (i.e., architects, engineers, urban planners)
get LEED AP training/certification. Therefore, the number of LEED APs registered by area and
year might not accurately capture the actual utilization of LEED APs. In this study, a construc-
tion project is the unit of analysis, where the focus of the investigation is whether stakeholders’
have experiences with sustainable practices; their experiences have been operationalized into
their previous exposure to sustainable building projects and whether their exposures are diffused
and associated with the sustainability outcomes of building projects.

Additionally, the organizational complexity, as well as the fragmented nature of building
projects, and the temporary social interactions among stakeholders make it difficult for stake-
holders to adopt innovative sustainable practices, which often require more interaction and
collaboration. This is because many stakeholders with different occupational specializations have
different interests and concerns, and their activities tend to be decentralized rather centralized
(Feige etal., 2011; Cleland, 1986). The result can be that the stakeholders blame each other for
the slow adoption of sustainable practices rather than initiate them, especially among investors,
developers, contractors, and occupants (Cadman, 2007; van Bueren & Priemus, 2002). The
involvement of these multi-disciplinary players has discouraged behavioral changes to adopt
sustainable solutions in construction projects. Therefore, this study suggests that stakeholders
and their interests should be identified, and that their influences and relationships should be
addressed. This would help to identify an opportunity for a stakeholder to play a role of an
opinion leader and exert more influence than the other stakeholders (Rogers, 2003). It can
ultimately help find out how to best intervene and interrupt any “circles of blame” (Cadman,
2007) and facilitate adoption of sustainable building practices.

Lastly, the strength of the relationship between stakeholders is another important factor
for the adoption of sustainable building practices. Stronger ties can produce effective commu-
nication channels and an exchange of information that is not often shared with the people or
organizations with whom one has only arm-length ties (Uzzi, 1997). The nature of construction
projects includes fragmented relationships, a lack of central coordination, and temporary col-
laboration, which often makes it difficult to build strong relationships between organizations/
stakeholders. In this study, it is assumed that stakeholders can build stronger relationships
among the various other organizations as they work together on project(s). A trusted, strong
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relationship between stakeholders can positively influence the implementation of sustainable
building practices (Khalfan, McDermott, & Swan, 2007; Egan, 1998; Latham, 1994). This
might be related to power and influence, rather than a simple technical change (Bresnen,
Goussevskaia, & Swan, 2005).

METHODS

This research applied a quantitative approach using secondary data, which included informa-
tion from both traditional and sustainable office building projects that had been either newly
constructed or renovated since the Leadership in Energy and Environmental Design (LEED)
and ENERGY STAR programs started in 1998 and 1999 respectively. Secondary data were
acquired from three sources: a private database (Emporis), a non-profit organization (U.S.
Green Building Council), and a federal agency (U.S. Environmental Protection Agency). To
reduce the regional variability in the data set, the sample was limited to newly constructed or
renovated office buildings completed between 1998 and 2013 in the metropolitan area of New
York City. In this research, the term renovation refers to situations when buildings have major,
structure-wide physical changes and their usage is significantly reduced during these changes
(Emporis, ESN91892). The LEED certification system takes into consideration new con-
struction and major renovations, including major HVAC improvements, substantial envelope
modifications, and major interior rehabilitation. ENERGY STAR scores reflect actual building
energy consumption in quantiles compared with other similar buildings’ energy performance.

Directories of traditional and sustainable office buildings in New York City and its metro
area were obtained from the Emporis database in July 2013. There was a total of 454 buildings,
including 196 new builds and 258 renovations. Of these, 205 buildings provided one or more
of the involved companies” information in the New York metropolitan area. LEED certified
building directories were obtained from the USGBC in April 2014. There was a total of 128
office buildings that were LEED certified with disclosed building addresses in the New York
metro area. Among them, 26 office buildings were new construction, and 102 office buildings
were certified as LEED for existing buildings. The registry of ENERGY STAR certified buildings
provided by the EPA is available via an online database, which was obtained in November 2014.
A total of 354 office buildings were ENERGY STAR certified, but the distinction between new
construction and existing buildings (renovation projects) was not possible to discern.

The procedure for compiling the secondary data from different sources started with the
Emporis building directory, which included basic building information (year of completion,
year of last renovation, address, the number of floors, gross square footage, and information
about the companies that were involved in the project). All of the three different data sets were
matched based on building’s address. After matching the data sources, the companies” work
relationships and previous exposure to sustainable practices were explored by looking at the
relational data among stakeholders throughout shared projects. The companies’ work rela-
tions and history indicated whether they had worked together on a previous project before the
completion of, or before working on, a current project.

The combined data included a total of 205 building projects for 273 organizations. Some
of these organizations were involved in more than one project. Of the 205 building projects, 102
projects were new construction and 103 projects were renovation of existing buildings (Table
1). Fifty-five projects were in New York City and 150 projects were in the surrounding metro
area. There were 68 buildings with 10 or fewer floors, 30 buildings with 11-13 floors, and 107
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buildings with 14 or more floors. Seven of the new buildings were completed between 1998 and
1999. Many of new buildings were built in the early to mid-2000s: six buildings in 2000, 14
buildings in 2001, 13 buildings in 2002, nine buildings in 2003, eight buildings in 2004, eight
buildings in 2005, eight buildings in 2006, and 12 buildings in 2007. The number of buildings
completed decreased to three projects on average each year since 2008. More renovation projects
were completed between 1998 and 2006 than after 2006. The average size of the buildings was
approximately 420,000 square feet (gross floor area), and the median was 250,000 square feet.

RESULTS

The analysis procedure of the compiled secondary data set was designed to 1) create indicators
for stakeholders” previous exposure with sustainable building practices, and 2) perform contin-
gency analysis and logistic analysis with binary response variables to investigate the distribution
of variables and test the hypotheses.

Exploratory variables indicated whether a combination of two stakeholders among four
(developer, owner, architect, and general contractor) had worked together on previous proj-
ects, whether each stakeholder had worked on a similar sustainable building program, and the
number of stakeholders with previous exposure to LEED, ENERGY STAR, and either one
of them. Three response variables were 1) whether the project was LEED certified or not, 2)
whether the project was ENERGY STAR certified or not, and 3) whether the project was either
certified as green building (LEED or ENERGY STAR) or not. The different combinations have
varying sample sizes, since all of the available cases depending on the exploratory variables were
included. The summary (Table 2) shows the sample size, likelihood ratio, Fisher’s exact test sta-
tistics, and odds ratios. These response variables were interpreted as dichotomous (i.e., LEED or
non-LEED, ENERGY STAR or non-ENERGY STAR, green building certified or not) rather
than ordinal (i.e., non-LEED, LEED certified, Silver, Gold, or Platinum) or continuous (i.e.,
the number of credits achieved depending on the version of LEED or ENERGY STAR) due to
the limited number of project cases.

For a dichotomous response, multiple logistic regressions were used with several explana-
tory variables. An estimate of parameter refers to the effect of the explanatory variable on the log
odds that the response variable equals 1, controlling the other explanatory variables. The expo-
nential of an estimate of parameter indicates the multiplicative effect of the odds of a one-unit

TABLE 1. Compiled building data

Characteristics Categories & The number of buildings

Types of projects New construction (102), Renovation (103)

Year built (new construction) 1998-9 (7), 2000-1 (20), 20023 (22), 20045 (16), 20067 (20),
2008-9 (9), 201011 (6), 2012—13 (2)

Year renovated (renovation) 1998-9 (19), 2000-1 (30), 20023 (20), 20045 (18), 20067 (14),
2008 (2)

Location NYC (55), NYC metro (150)

Number of floors 10 or fewer (68), 11-13 (30), 14 or more (107)
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TABLE 2. Contingency analysis of LEED certified buildings by stakeholders’ previous experience.

Contingency Analysis
Likelihood ratio
Fisher’s exact
Sample Chi Prob> | Odds ratio test two-sided
size(N) | DF | Square | ChiSq | (95% CI) prob <P

Green bldg. programs x number of 28 2 3.365 0.1859 0.2668
stakeholders with exposure to Green bldg.
standards
Green bldg. programs x developer’s previous | 84 1 1.479 0.2239 | 6.4546 0.2668
exposure to Green bldg. standards (0.3757,

110.8765)
Green bldg. programs x owners with 133 1 0.193 0.6605 | 0.6335 1.0000
previous exposure to Green bldg. standards (0.0743,

5.4040)
Green bldg. programs x architects with 160 1 1.849 0.1739 | 2.9319 0.1490
previous exposure to Green bldg. standards (0.6824,

12.5963)
Green bldg. standards x general contractors | 60 1 2.346 0.1256 | 3.28 (0.7426, | 0.1928
with previous exposure to Green bldg. 14.4873)
standards
LEED x number of stakeholders with 28 2 1.542 0.4624 1.0000
exposure to LEED
LEED x developers with previous exposure | 84 1 0.098 0.7540 |0 1.0000
to LEED
LEED x owners with previous exposure to 133 1 0.125 0.7241 |0 1.0000
LEED
LEED x architects with previous exposure 160 1 0.588 0.4430 |0 1.0000
to LEED
LEED x general contractors with previous 60 1 0.746 0.3877 | 3.1875 0.3630
exposure to LEED (0.2845,

35.7064)
ENERGY STAR x number of stakeholders 28 2 9.051 0.0108 0.0319*
with exposure to ENERGY STAR
ENERGY STAR x developers with previous | 84 1 1.634 0.2012 7.2 (0.4166, 0.2461
exposure to ENERGY STAR 124.42606)
ENERGY STAR x owners with previous 133 1 0.049 0.8249 | 0.7879 1.0000
exposure to ENERGY STAR (0.0903,

6.8756)
ENERGY STAR x architects with previous | 160 1 2.792 0.0947 | 3.96(0.8778, |0.0898*
exposure to ENERGY STAR 17.8657)
ENERGY STAR x general contractors with | 60 1 0.780 0.3772 2.05 (0.4357, |0.3916
previous exposure to ENERGY STAR 9.6463)
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increase in the explanatory variable keeping all other explanatory variables fixed (Agresti, 1996).
In other words, the parameter estimate of an architect’s previous exposure to sustainable building
projects refers to the effects of the architect’s previous exposure on the log odds that the project
will be LEED certified, controlling the other explanatory variables. JMP statistical software was
used for analysis, and the hypotheses were tested in this compiled data set.

The data set started with a total of 205 building project cases for both new construction
and renovation. New construction was combined with renovation for the following reasons: 1)
similarity in new construction and major renovation projects in terms of the scale of projects,
the project process, and the challenges for adopting sustainable practices, 2) non-distinguished
ENERGY STAR certification for new or existing buildings, and 3) the limited number of cases.
Among them, 28 cases had information for all the involved stakeholders: developer, owner,
architect and general contractor, and 3 of the 28 cases were LEED certified. All projects had at
least one or more stakeholder(s) who had not had previous LEED experience. Each observation
was independent since each indicated an independent single building project. However, this
3x2 contingency table did not meet the other assumption for using chi-square because more
than 20 percent of the expected cell counted less than 5 and two cells counted 0 (Yates, Moore,
& McCabe, 1999). Therefore, the result of Fisher’s Exact Test was not significant, which indi-
cates that there was no significant difference in the likelihood of achieving LEED certification
for projects with LEED experienced stakeholders and achieving certification with non-LEED
experienced stakeholders.

For the level of ENERGY STAR experience, 28 cases out of the 205 projects had infor-
mation for all involved stakeholders, and 5 projects out of the 28 cases were ENERGY STAR
certified. The number of stakeholders with exposure to ENERGY STAR and architects’ previ-
ous experience on ENERGY STAR were significant factors influencing the project outcome
regarding ENERGY STAR certification (p = 0.0319 and 0.0898) at the 10 percent significance
level. ENERGY STAR and an architect’s exposure to ENERGY STAR was significant—the
likelihood of achieving ENERGY STAR was greater for projects with architects who had had
previous exposure to ENERGY STAR than it was for those with architects who had had no
such exposure (p = 0.0898).

The likelihood of achieving LEED increased for projects when an involved general contrac-
tor had had previous exposure to LEED versus when the general contractor had not, however,
this relation was not significant (p = 0.3630). Additionally, even though there was a greater prob-
ability of acquiring sustainable building certification when a developer, an architect, or a general
contractor had previously worked on sustainable building standards than when they had not, this
previous experience was not statistically significant (p = 0.2668, 0.1490, 0.1928 respectively).

The results of the study provide empirical evidence for the following statement: involve-
ment of stakeholders who had previous experience on a similar practice would result in more
desirable project outcome. However, dissociation between previous collaborative work experi-
ence and the desirable project outcome may infer different messages from the literature sup-
porting that trust built among stakeholders through collaboration can yield more desirable
project outcomes. The first hypothesis was that the adoption of sustainable building practices
in construction projects is influenced by stakeholders™ previous exposure to sustainable build-
ing projects. The hypothesis was supported as the number of stakeholders that had experience
working on green building programs (LEED and ENERGY STAR) was positively related to
achieving certification in these programs on later building projects. There was a higher chance
of achieving ENERGY STAR certification when any two stakeholders had previous experience
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working on ENERGY STAR certified buildings. However, having only one stakeholder that
had previous experience with the ENERGY STAR program did not increase the likelihood of
adopting the program compared to when none of the stakeholders had previous experience
with the program.

This led to further analysis for the second hypothesis, which explores whether the role of
stakeholders made a difference on the relationship between having only one stakeholder with
previous experience and adopting green practices. It was also hypothesized that developers,
owners, and architects who had had previous exposure to sustainable building projects were
more influential than general contractors in the adoption of sustainable building practices.
Further analysis of each stakeholder’s exposure to LEED or ENERGY STAR indicated that
having an architect and a general contractor who had previously worked on green building
standards was more likely to result in adopting green building standards. More specifically, a
project with an architect who had previously worked for ENERGY STAR certification was more
likely to adopt the ENERGY STAR program.

Lastly, stakeholders’ work collaboration was not positively associated with the adoption of
sustainable building practices; the third hypothesis was not supported. There was no significant
relationship between stakeholders, such as developers, owners, architects, and general contrac-
tors, who had collaborated previously and the adoption of green building programs.

DISCUSSION

The results of this study indicated that the more stakeholders had had exposure to sustainable
practices, the higher the chances of their adopting these practices in projects. The outcome of
this study suggests that there is different magnitude of impact associated with the roles of certain
stakeholders to achieve sustainability in building projects. Specifically, architects with previous
experiences with ENERGY STAR projects increased the likelihood of getting projects certified.

The findings imply the importance of cumulative knowledge and previous experience
of stakeholders to implement sustainable practices in sub-sequential projects. The positive
relationship between stakeholders’ previous exposure to sustainable building practices and the
adoption of them in sub-sequential projects reflects that experiential knowledge, or know-how,
may accumulate within an organization. Specifically, certain stakeholders, such as an architect,
can influence the implementation of sustainable building practices by initiating the practices,
using persuasive power, or providing reliable knowledge and resources. An organization with
experiences in sustainable building programs increased the likelihood of a project to be certified
with sustainable practices in this study.

Experiential knowledge and know-how may be accumulated within an organization and
carried over to future projects. An organization with experience in sustainable building programs
increased the likelihood of a project to be certified with sustainable practices, such as LEED and
ENERGY STAR. On the other hand, collaborative work history did not necessarily increase a
chance of adopting sustainable practices. This implies sustainable practices may not be affected
by previous collaboration or stakeholders’ weak or strong relationships, or previous collabora-
tion does not necessarily yield a stronger relationship between stakeholders.

Working on a project together may not necessarily improve the quality of coordination or
collaboration or the building of trust that can be transferred from one project to another in an
interdependent, multi-organizational setting in complicated contractual and managerial rela-
tionships (Bresnen & Marshall, 2001; Cherns & Bryant, 1984). In the diffusion of innovation
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theory, the communication channel is an important component for the diffusing, or adopt-
ing, of new practices (Rogers, 2003). Also, a trusted, strong relationship can enhance effective
communication and the exchange of complex information (Uzzi, 1997). This is closely related
to challenges for fostering project-based stakeholder relationships because of the discontinu-
ity of working relationships from one project to another, lack of effective coordination and
communication, and fragmentation among stakeholders across the project timeline (Feige et
al., 2011; Bresnen et al., 2005; Priemus, 2005). This perspective also aligns with the idea that
implementing new practices is a social accomplishment or change, rather than a simple technical
change, because it is related to the power and influence of stakeholders (Bresnen et al., 2005).

There could be several reasons that working together does not strengthen the relationship.
One reason could be a lack of central coordination or vertical fragmentation among stakeholders
on a project. Even if stakeholders had worked together, they might not have ever had a chance
to exchange tacit information or know-how or solve a problem together during that project,
which are the key components in trust building (Khalfan et al., 2005).

The method using secondary data in this study shows the possibility of using secondary
data in building research, especially when having both successful and non-successful (or sus-
tainable or non-sustainable) buildings in the study to avoid selection bias upon the response
variable, and when looking at the relationships over a longer period of time. Green certified
buildings have been more recognized and have more data available to study, and as a result,
many studies on the topic of building sustainability have included only cases of sustainable
building. The method used in this study allowed the inclusion of cases having both positive
and negative responses.

This study has limitations in the conclusions it can draw regarding the causality of the rela-
tions. First, it is a retrospective study that captures the trajectory of the adoption of sustainable
practices by relying on the records of the projects, which led to missing data. The matching and
compiling procedure in this study started with the Emporis dataset, which may not cover all
buildings in the New York metropolitan area. Only nine out of the 128 LEED certified projects
that were obtained from USGBC were found in the Emporis dataset. Only 22 out of the 354
ENERGY STAR certified projects were found in the Emporis dataset. This reflects that the
Emporis dataset may not cover all of the buildings in the region.

Second, one assumption in the study is that stakeholders’ previous exposure to sustainable
building practices and stakeholders’ previous collaborative work relationships are captured in the
data set based on the projects in the New York metropolitan area. This data might not capture
stakeholders’ previous involvement in construction projects with sustainable or energy eflicient
features before 1998. Any earlier exposure to sustainable practices might be related to some of
the credits in LEED certification or the features of ENERGY STAR certification. This produces
a conservative estimate of the impact stakeholders’ previous exposure on the adoption of sus-
tainable building practices. However, it also could be argued that it may cause a type II error.

Third, recently built high-rise buildings may have more detailed data than low-rise build-
ings built ten or more years ago. Of 205 total projects, 134 building projects (new construction
or renovation) were completed in 2004 or earlier, and at least 155 of these projects had a size
of less than 1,000,000 square feet of gross floor area.

There is also a limitation regarding the generalizability of the results of this study. First,
the data were collected only in the New York metropolitan area. Therefore, it is inevitable that
the external validity of the results will be limited. The New York metro area is one of the most
active real estate markets in the U.S.; therefore, local resources and human capital may be more
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accessible than in suburban or rural areas. For this reason, the results of the study might not
be comparable to the building industries in these smaller markets. However, the results may be
analogous to sub-urban areas neighboring other big cities because of shared resources and human
capital or the spillover effects of phenomenon in neighboring large cities. Additionally, the study
is limited to office buildings. Different types of buildings, such as hospitals, schools, and resi-
dential buildings, might have different mechanisms to propel the adoption of sustainability.

CONCLUSION

The building industry faces the mounting challenge of integrating many stakeholders and
activities throughout a building’s life cycle in order to minimize the environmental impact of
the building itself. To achieve this goal, stakeholders must be engaged and agree to achieve a
cohesive structure by working together for the benefit of the project.

By compiling data from various sources, these research findings suggest that an archi-
tect’s and a general contractor’s previous experience with sustainable building practices can
have an impact on implementing sustainable building practices on future projects. This back-
ground experience can indicate knowledge management/accumulation within an organization.
However, stakeholders’ previous work collaboration does not appear to be significant in the
adoption of those practices, pointing to possible difliculties that project-based organizations
may have in developing or maintaining strong ties with other stakeholders in the short term.
Unlike knowledge management and accumulation, transferring or exchanging knowledge and
know-how seem difficult between project-based stakeholders. Considering a diverse pool of
primary concerns and motives for implementing sustainable practices, understanding various
stakeholders’ primary concerns regarding the adoption of sustainable practices can help stake-
holders know which supporting information or evidence to present to be more persuasive in
the adoption process. The ultimate goals of this study are to 1) enhance the understanding of
factors that influence the adoption of sustainable building practices, 2) investigate the relation-
ships between these factors and the adoption of the practices, and 3) suggest leverage point(s)
to break the “circle of blame” among stakeholders to initiate the adoption of sustainability.

From a methodology point of view, the study shows the possibility of using secondary
open source data in building research, which can often pose a challenge to researches attempt-
ing to obtain such a large dataset. The method of using secondary data and combining them in
this study also suggests the need for using unified building identification numbers to increase
interoperability among different data sources. This will allow stakeholders, researchers, users,
potential buyers and tenants to look up building information more easily. The dataset studied
in this research was limited to commercial buildings in the New York metropolitan area, and
contained fragmented information from different sources, which resulted in missing data.
Therefore, for future studies, having a larger dataset with less missing data by reaching out to
building owners in different geographic regions would enhance the exploration of the impact
of stakeholders’ previous experience and cumulative knowledge on adopting sustainable build-
ing practices.

REFERENCES

Agresti, A. (1996). An Introduction to Categorical Data Analysis. New York, NY: John Wiley & Sons, Inc.

Bresnen, M., & Marshall, N. (2001). Understanding the diffusion and application of new management ideas in
construction. Engineering Construction and Architectural Management, 8(5/6), 335-345.

Journal of Green Building 101

SS900E 93l} BIA §Z-80-G20Z e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



Bresnen, M., Goussevskaia, A., & Swan, J. (2005). Implementing change in construction project organizations:
exploring the interplay between structure and agency. Building Research and Information, 33(6), 547-560.

Cadman, D. (2007). The Carbon Challenge. Centre for the study of sustainable buildings, London.

Cherns, A. & Bryant, D. (1984). Studying the client’s role in construction management. Construction Management
and Economics, 2, 177-184.

Cidell, J. (2009). Building green: The emerging geography of LEED-certified buildings and professionals. 7he
Professional Geographer, 61(2), 200-215.

Cleland, D.I. (1986). Project stakeholder management. Project Management Journal, 17(4), 36.

Egan, J. (1998). Rethinking construction: The report of the construction task force on the scope for improving
the quality and efficiency of UK construction. Department of the Environment, Transport and the Regions,
HMSO, London.

Emporis (2013). Commercial real estate information and construction data. Retrieved July 5, 2013 from: heep://
WWW.eporis.com

Feige, A., Wallbaum, H., & Krank, S. (2011). Harnessing stakeholder motivation: towards a Swiss sustainable
building sector. Building Research and Information, 39(5), 504-517.

Harty, C. (2008). Implementing innovation in construction: contexts, relative boundedness and actor network
theory. Construction Management and Economics, 26(10), 1029—1041.

Hoffman, A.J. & Henn, R. (2008). Overcoming the social and psychological barriers to green buildings.
Organization and Enviornment, 21(4), 390-419.

Hall B.H. (2004). Innovation and Diffusion. In: Fagenberg ], Mowray D, Nelson RR (eds) Handbook of innova-
tion. Oxford University Press, Oxford, pp. 459-485.

Khalfan, M. M., McDermott, P, & Swan, W. (2007). Building trust in construction projects. Supply Chain
Management: An International Journal, 12(6), 385-391.

Kok, N., McGraw, M., & Quigley, J. M. (2012). The diffusion over time and space of energy efficiency in build-
ing. 7he Annals of Regional Science, 48(2), 541-564.

Latham, S. M. (1994). Construction the team: Final report on join review of procurement and contractual agree-
ments in the UK construction industry. HMSO, London.

Lockwood, C. (2007). The green quotient: Q&A with Brenna S. Walraven. Urban Land, 66, 118-119.

Newcombe, R. (2003). From client to project stakeholders: a stakeholder mapping approach. Construction
Management and Economics, 21(8), 841-848.

Priemus, H. (2005). How to make housing sustainable? The Dutch experience. Environment and Planning B:
Planning and Design, 32, 5-19.

Robinson, M.A. (2009). Breaking the “Vicious Circle of Blame.” Retrieved from http://www.momentumbay.com/
page_attachments/0000/0022/Beitrag_Robinson_final.pdf.

Rogers, E. M. (2003). Diffusion of innovations. Free press.

Russell, J. S. (2007). Can LEED survive the carbon-neutral era? Mezropolis-New York 27(4), 108.

US Department of Energy (DOE). www.energy.gov.

US Environmental Protection Agency (EPA). www.epa.gov.

US Green Building Council (USGBC). www.usgbc.org.

Uzzi, B. (1997). Social structure and competition in interfirm networks: The paradox of embeddedness.
Administrative Science Quarterly, 42(1), 35-67.

van Bueren, E. M., & Priemus, H. (2002). Institutional barriers to sustainable construction. Environment and
Planning B: Planning and Design, 29(1), 75-86.

Wilson, A., & Yost, . (2001). Building and the environment: The numbers. Environmental Building News, 10(5),
10-14.

Yates, D., Moore, D., McCabe, G. (1999). The Practice of Statistics. New York: W.H. Freeman.

102 Volume 13, Number 4

SS900E 93l} BIA §Z-80-G20Z e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq





