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Abstract
While the homebuilding industry plays an important and positive role in the U.S.
economy and society, its practices can put a strain on the nation’s natural resources and on the
planet’s ecosystem. The current impact of the homebuilding industry’s activities on climate
change, resource consumption, and open space and habitat preservation is cause for concern.
LEED for Homes (LEED-H) is a voluntary initiative designed to actively promote the
transformation of the mainstream home building industry towards more sustainable practices.
This preliminary study investigates the diffusion of residential green building certification
(LEED-H) adoption. The benchmark network of fifty residential builders in California was
created. The network analyses were performed to calculate the network position and the coreperipheral structure. The result shows that the diffusion of LEED-H adoption started at the
peripheral strata of the network. In other words, this benchmark network of residential green
builders illustrates the “trickle-up” pattern. In addition, the degree centrality positively affects a
decision to adopt LEED-H certification, while the eigenvector centrality negatively affects a
decision to adopt. This means that the number of connections and connections to peripheral
actors will increase the decision to adopt residential green building certification. Further, the
degree centrality also affects the decision to participate in an adoption of a similar environmental
certification such as Energy Star program. In sum, this research potentially extends
organizational theory and network perspectives by illustrating how network structure affects the
diffusion pattern of organizational responses to broader institutional change.
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Introduction
A central issue in management and organization theory is why and how firms adopt new
practices (Abrahamson, 1991; Davis and Greve, 1997; Palmer, Jennings, and Zhou, 1993; Strang
and Soule, 1998; Westphal, Gulati, and Shortell, 1997). One prominent perspective on why and
how firms change is the diffusion of innovation in a core-periphery network. A core-periphery
network revolves around a set of central actors who are well-connected with each other and also
with the periphery, while peripheral actors, in contrast, are connected to the core, but not to each
other (Borgatti and Everett, 1999). This structural arrangement has implications for the diffusion
of innovation among firms as well as their access to diverse knowledge, which has been
addressed by recent research. (Abrahamson and Rosenkopf, 1997; Bodin and Crona, 2009; Isaac,
Erickson, Quashie-Sam, and Timmer, 2007). Abrahamson and Rosenkopf (1997) have extended
the bandwagon theory to describe the extent to which the structure of social networks can cause
the diffusion of innovation among members of a social network. In particular, they used
computer simulation to illustrate that the adoption of new innovations generally tends to trickle
down from highly interconnected core actors to more loosely connected peripheral actors.
Although considerable research has been devoted to the trickle-down diffusion process,
rather less attention has been paid to trickle-up, or trickle-in, from periphery to core, process.
Becker (1970) has reviewed some of the trickle-up processes or diffusion from “peripheral” or
“marginal” actors to “central” locations. In Becker’s reviews, Barnett (1953) viewed innovators
as "individuals with the least opportunity for full participation in the most valued activities of
their own society." Marginal actors are found to be responsible for many scientific and social
innovations of substantial consequence (Ben-David, 1960). The leader, centrally located, is
simply adhering to the norms of the group (Homans, 1950), and many studies have shown that
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opinion leaders will undertake the role of initial ("pioneer") adoption only when the innovation
in question is supported by group norms (Wilkening, 1952; Lionberger, 1953; Marsh and
Coleman, 1956; Menzel, 1960). Marginals, however, are outside the normal domain of group
sanctions, and therefore have little to lose by pioneering initially unpopular innovations (Becker,
1970). In other words, while centrally located actors would be early adopters of innovation; those
individuals with a marginal location in the network would be most likely to pioneer the adoption
of unpopular innovations.
Some of the studies used the logic of institutional change study the diffusion of
innovation from the peripheral actors to core actors. Leblebici, Salancik, Kopay, and King
(1991) did a qualitative study of the U.S. Radio industry and showed how innovations occurred
among less legitimate firms at the periphery, but become widely adopted with the practices were
adopted by the most legitimate actors at the core of the industry. Their results reveal that
conventions were introduced into the broadcasting field by fringe players to deal with shifting
coordination problems and competitive pressures (Leblebici et al.1991). The conventions
transformed the organization of the industry by changing the basis of transactions and became its
new institutional practices once adopted by the central actors (Leblebici et al.1991). A more
recent example of trickle-up process is the work of Briscoe and Safford (2008). They sought to
understand how contentious practices break from initial targets of activism to become accepted
by the mainstream. They used a unique dataset on the diffusion of domestic partner benefits in
the Fortune 500 to show that widespread adoption among mainstream firms is triggered by the
prior adoptions of companies known to resist activism (Briscoe and Safford, 2008).
However, it remains unclear what drives the trickle-up process. This research answers the
two-step flow hypothesis, which holds that organizations within a social network maintain

4

different informal locations in the social structure of that network; that these positions are
associated causally with the likelihood of any organization receiving different types of
communications (information, influence, and legitimation) about new things; and that these
positions will, in turn, determine whether or not an organization accept an innovation, as well as
when the organization adopts it. This argument postulates centrality as the cause of adoption.
The core question of this study is: what drives the trickle-up diffusion process? This research
potentially extends organizational theory and network perspectives by illustrating how an
organization responds to broader institutional change and adopts green building certification.
In the next section, first, it reviews the context and background of the green building
certification, followed by a review of certification for residential construction. Next, the article
reviews the social network theory, along with the development of hypotheses. Following that,
study methods are presented, accompanied by the details of social network analysis. Finally, the
results, the discussion and conclusions, and the limitation and future directions are discussed.
Background
Increases in Green Residential Building Adoption
While the homebuilding industry plays an important and positive role in the U.S.
economy and society, its practices can put a strain on the nation’s natural resources and on the
planet’s ecosystem. The current impact of the homebuilding industry’s activities on climate
change, resource consumption, and open space and habitat preservation is cause for concern.
Specifically, homes account for 21% of U.S. energy consumption (Calvert, 2008). In addition,
new homes account for 33% of U.S. timber use and consume over a million acres of previously
undeveloped land each year (Calvert, 2008). The homebuilding industry has the potential to be a
catalyst for a national shift toward sustainable construction materials, energy efficiency,
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renewable energy use, and responsible land management. At the same time, the industry faces
the possibility of significant resource constraints and regulatory changes related to changing and
growing environmental risks (Calvert, 2008).
There are signs that the homebuilding industry is moving in the right direction with
regard to energy use and green buildings. A 2007 NAHB -McGraw-Hill study predicted that
over the next decade, U.S. green building construction will increase on average 30-60% each
year; by 2010 up to 10% of U.S. housing starts are predicted to be “green,” up from 2% in 2005.
The increases in energy efficiency (with a doubling in the number of Energy Star-certified homes
since 2001) as well as a number of regional builders switching to sustainably-forested wood,
recycled steel, and concrete as building materials of choice have already seen a mark for
becoming more “green.” Additionally, more companies are developing corporate sustainability
principles for the community and stakeholders (Calvert, 2008).
Leadership in Energy and Environmental Design
One of the evidences that the United States is making progress promoting the green
building movement is a dramatically increase in membership of the United States Green
Building Council (USGBC), a national non-profit organization, over the last few years. The
USGBC’s Leadership in Energy and Environmental Design (LEED) rating system has been
widely embraced both nationally and internationally as the green building design standard.
LEED is perhaps one of the most well known and widely accepted certification programs. LEED
promotes its efforts through several different avenues, including an accredited exam for
professionals to become certified in green building practices and principles (LEED AP),
committees to charter and manage the LEED resources, and a LEED rating system to facilitate
and track green building projects through their full development life cycle (Cryer et al., 2006).
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The rating system is a performance and consensus-based national standard for developing green
buildings. Projects must register with the USGBC, earn enough points to achieve LEED
certification, and prove compliance through an independent audit.
State governments have also backed green building. Several states provide incentives,
regulations, and/or legislation based around LEED standards. The federal government is
continually growing in its support of USGBC and LEED initiatives, with several existing LEED
certified federal buildings, as well as many projects in progress. Federal agencies and
departments are increasing their efforts to provide funding for studies, conferences and other
initiatives supporting the growth of the green building industry (Cryer et al., 2006).
LEED for Homes
LEED for Homes (LEED-H) is a voluntary initiative designed to actively promote the
transformation of the mainstream home building industry towards more sustainable practices.
LEED for Homes targets the top 25 percent of new homes, and it incorporates best-practice
environmental features, including innovation and the design process, location and linkages,
sustainable sites, water efficiency, energy-use and atmosphere, material and resources, indoor
environmental quality, and awareness and education (USGBC, 2008). LEED-H works by
requiring a minimum level of performance through prerequisites, and rewarding improved
performance in each of the above categories. The level of performance is indicated by four
performance tiers according to the number of points earned: certified, silver, gold, and platinum
(USGBC, 2008).
While there are already a number of local and regional green home building programs,
LEED-H is attempting to provide a national standard that is consistent in defining the features of
a green home, and to enable builders anywhere in the country to obtain a green rating on their
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homes. LEED-H presents a consensus-based standard for green homebuilding that has been
developed and refined by a diverse cadre of national experts and experienced green builders. The
LEED-H system is part of the comprehensive suite of LEED assessment tools offered by
USGBC to promote sustainable design, construction, and operations practices in building
nationwide (USGBC, 2008).
An indication of the growth in green building is the increasing trend of LEED-H certified
projects by rating from 2006-2009, as displayed in the below figure:
- - - - Insert Figure1 here - - - Diffusion of Adoption in the Core-Periphery Network
Periphery-to-Core
Understanding the diffusion of change in a core-periphery network can help illuminate
why and how firms adopt green building practices. Organizations in the periphery adopt new
innovations in order to deal with shifting coordination problems and competitive pressures
(Leblebici et al. 1991). Although organizations in the periphery are perceived to be less
legitimate, they have more flexibility and less inertia which allow them to be the first to adopt
new innovations (Briscoe and Safford, 2008; Leblebici et al. 1991). Periphery actors were
influential in generating new practices; subsequent adoption and legitimation of their innovations
by established, or core, actors produced new patterns of transactions (Leblebici et al. 1991). In
other words, while centrally located actors would be early adopters of innovation; those
individuals with a marginal location in the network would be most likely to pioneer the adoption
of unpopular innovations.
Thus, I propose that an organization in the peripheral strata of a network adopts
residential green building certification faster than an organization in the core strata.
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Hypothesis 1: an organization in the peripheral strata is more likely than an organization
in the core strata to adopt green building certification.
Network Centrality
Network centrality implies a high position in a status hierarchy as well as an increased
degree of access to and control over valued resources (Burt, 1982). Network centrality is a
significant source of power at the small-group, organizational, and inter-organizational levels of
analysis (Brass, 1992). Intra-organizational studies have used systematic indicators of network
position (Brass, 1984; Brass and Burkhardt, 1992; Fombrum, 1983; Ibarra, 1993; Krackhardt,
1990; Tushman and Romanelli, 1983). However, they have also employed reputational
dependent variables, raising questions about the generalizability of findings to behavioral
indicators of the exercise of power and innovation processes (Ibarra, 1993).
Different network positions represent different opportunities for an organization to access
new knowledge that is critical to adopting new ideas or processes. An organizational network
position determines a firm's ability to access external information and knowledge (Tsai, 2001).
By occupying a central position in an inter-organizational network, an organization is likely to
access desired strategic resources. Such resources will increase the organization’s adoption
activities by providing the external information necessary to generate new ideas. A network of
inter-organizational links provides channels for distributing information and knowledge so as to
stimulate and support innovative activities.
A central network position is associated with information and innovation outcomes for an
organization (Tsai, 2001). A network position is an important aspect of "social structure" that can
enhance the ability to create new value and to achieve economic goals (Coleman, 1990; Tsai,
2001; Tsai and Ghoshal, 1998). An organizational unit occupying a more central position in its
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intra-organizational network is likely to benefit from more information and adopt more novel
ideas. I propose, therefore, that network centrality, because it is based on actual interaction
patterns and resource exchanges, affects an organizational decision to adopt LEED-H
certification.
Hypothesis 2: The centrality of an organization's position in its network has a positive
effect on its decision to adopt LEED-H certification
Familiarity with the Adoption Process
The familiarity of the adoption process relates to the human capital and resources that an
organization possesses and how radical the adoption or innovation is. The familiarity associated
with an innovation relates to how radical it is (Dewar and Dutton, 1986; Rogers, 1995; Wejnert,
2002). Because humans are naturally cautious in approaching novelty, the rate of adoption of an
innovation, ceteris paribus, increases as its novelty decreases (Greve, 1998; Wejnert, 2002).
When the apparent familiarity of a new idea increases, (e.g. due to information or practice from
similar process in the past), the perception of risk by an adopter is substantially reduced,
facilitating adoptive behavior (Wejnert, 2002). Familiarity with the outcome of an innovation can
also be acquired by observing the outcomes of other actors, depending on the connectedness of
actors in a network (Bobrowski and Bretschneider, 1994; Chaves, 1996; Coleman et al., 1966;
Feder and Umali, 1993; Hedstrom, 1994; Wejnert, 2002). Learning through familiarity of
practice and observation lowers the risk of adoption by eliminating uncertainty of the outcome
(Galaskiewicz and Burt, 1991; Glick and Hays, 1991; Holden, 1986; Land et al., 1991; Valente,
1995; Wejnert, 2002).
Thus, I propose that network position affects the organizational decision to possess
human resources and capital that are familiar with the innovation and adoption process. In other
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words, the centrality of an organization in a network affects its decision to employ a LEED
accredited professional (LEED AP) individual. Additionally, I propose that network position
affects the organizational decision to become a partner with an organization with similar
certification process.
Hypothesis 3: The centrality of an organization in a network has a positive effect its
decision to employ an individual who is familiar with and knowledgeable about the adoption
process.
Hypothesis 4: The centrality of an organization in a network has a positive effect its
decision to participate in a similar adoption.
Methods
Sample
This is an exploratory research study. Fifty market leaders in new residential construction
in California were selected. The data were collected from multiple archival sources, such as
Hoover’s, the LEED database, the Department of Energy (DOE) online database, and trade
associations. I also reviewed company websites, annual reports, and financial filings, as well as
mainstream media and the websites of organizations such as the Environmental Protection
Agency, the Department of Labor, and the U.S. Green Building Council. California is one of the
leading states for residential green building. There are many collaborations and trade
associations within California. In addition to cooperation, competition among residential green
builders is also high. Lastly, the regulation for green building in California, such as the level of
formaldehyde use regulated by the California Air Resources Board, is also more stringent than in
other states.
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To obtain measures of a firm's relative centrality, a benchmark network was created
based on information gathered from archival data sources, using relations such as 1) whether
firms join the same trade associations; 2) firms' perceptions of competitors; and 3) firms'
participation in the same activities, such as trade shows. The greater the number of interactions,
the higher is a firm’s organizational centrality. Organizations that were scanned and perceived in
less than three activities are defined as marginals.
Dependent Variables
There are three dependent variables in this study: Adoption of LEED-H, Employing a
LEED AP, and Partnership with an Energy Star program.
Decision to Adopt LEED-H
Data on firms' adoptions of LEED-H were collected from the USGBC LEED database. LEED-H
certification is awarded to projects based on a point scheme that requires them to address issues
related to innovation and the design process, location and linkages, sustainable sites, water
efficiency, energy and atmosphere, material and resources, indoor environmental quality, and
awareness and education. Builders can attain certification for their new residential construction
projects. LEED-H certifications require a minimum level of performance through prerequisites,
and reward improved performance in each of the above categories. If a builder did not achieve
any certified residential project in California by October 2009, the firm was determined to have
made a decision not to adopt certification. So, the decision to adopt certification is treated as
binary in the analyses.
Employ LEED AP
A LEED for Homes Professional is an individual who provides design support services to
builders. A professional is accredited by USGBC and must demonstrate a depth of knowledge of
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residential green building strategies, approaches, resources, construction, and marketing. They
must also demonstrate knowledge of all aspects of LEED for Homes, including the details of
verification (i.e., field inspections and performance testing). LEED AP data were collected from
USGBC LEED and trade associations’ databases. If a firm was not listed as employing a LEED
AP individual in October 2009, the firm was determined to have made a decision not to employ a
LEED AP. So, the decision to employ a LEED AP is treated as binary in the analyses.
Partnership with an Energy Star program
Industry-wide, there is considerable variance in environmental policies and programs. By
far the greatest progress on environmental sustainability in the homebuilding industry has been
in companies’ commitment to building Department of Energy-certified “Energy Star” homes –
homes that are at least 15% more efficient than the industry average in their electricity and
heating fuels use. Several homebuilders are currently building and receiving certification for
Energy Star homes, and some firms have committed to making 100% of new homes built meet
Energy Star requirements in at least one of their markets. Energy Star partnership data were
collected from the Department of Energy (DOE) online database and the Environmental
Protection Agency databases. If a firm was not listed as an Energy Star partnership by October
2009, the firm was determined to have made a decision not to partner with the Energy Star
program. So, the decision to partner with Energy Star is treated as binary in the analyses.
Independent Variables
To identify the central actors in the network, I calculated four different centrality
measures as independent variables in this study: degree centrality, betweenness centrality,
eigenvector centrality, and closeness centrality.
Degree Centrality
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Degree centrality is the number of connections that an actor has in a network. It can be broken
down into two components: in-degree and out-degree centrality (Kilduff and Tsai, 2003). Degree
is often interpreted in terms of the immediate risk or opportunity of a node for catching whatever
is flowing through the network (such as a virus or information).
Betweenness Centrality
Betweenness is the extent to which an actor serves as a potential “go-between” for other
pairs of actors in the network by occupying an intermediary position on the shortest paths
connecting other actors (Kilduff and Tsai, 2003).
Eigenvector Centrality
Eigenvector centrality is a measure of the importance of a node in a network. It is a measure of
actor centrality that takes into account the centrality of the actors to whom the focal actor is
connected (Kilduff and Tsai, 2003). Thus, an actor whose friends have many connections will
have a higher eigenvector centrality that an actor whose friends have few connections (Bonacich,
1987).
Closeness Centrality
Closeness centrality is the extent to which the most direct paths connecting an actor to
each of the other actors in a network are short rather than long. The measure is not only
meaningful for a fully-connected network in which there are no isolated actors. A high closeness
score means an actor can access many other actors and is therefore relatively independent of the
control of others (Kilduff and Tsai, 2003).
Control Variables
Firm Age
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The age and size of the firm are used as control variables because of concerns about
liabilities due to a firm's small size or newness (Stinchcombe, 1965), which may affect their
resources and capabilities to adopt new ideas or innovations. A firm's age was measured were
obtained from Hoover’s. This measure was included to control for the inertial or institutional
effects of a firm (DiMaggio and Powell, 1991; Hannan and Freeman, 1977).
Firm Size
Larger firms tend to be more visible and attract more media and stakeholder scrutiny,
which influences firms’ legitimacy and reputation (Fombrun, 1996; Suchman, 1995). Given that
the adoption of new ideas and innovations vary based on firm size, firm size is treated as a
control variable (Bansal, 2005). The 2008 annual sales of firms were obtained from Hoover’s.
The natural log of total sales was used as a proxy for company size. The transformation of total
sales to the log of total sales was achieved a simple linear structure, constant variance, and
normal distribution of the variable (Cox and Snell, 1981). Like firm age, firm size is also
included to control for the inertial or institutional effects of the firm (DiMaggio and Powell,
1991; Hannan and Freeman, 1977).
Analysis
To identify a core-peripheral network, I ran Core/Peripheral categorical network analysis
using UCINET VI (Borgatti, Everett, and Freeman, 2002). Core/Peripheral categorical network
analysis simultaneously fits a core/periphery model to the data network and identifies which
actors belong in the core and which belong in the periphery (Borgatti and Everett, 1999). I also
used Netdraw to map out peripheral and core strata (Borgatti, 2002).
I calculated the network ties were based on information gathered from archival data
sources, using relations of: 1) whether firms join the same trade associations; 2) firms'
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perceptions of competitors; and 3) firms' participation in the same activities, such as trade shows.
The greater the number of interactions, the higher is a firm’s organizational centrality. This is the
preliminary study and the data was collected based on the information available through
December 2009.
After creating a benchmark matrix, I imported the matrix using the DL Editor function in
UCINET. I ran centrality analyses of the matrix using UCINET VI (Borgatti et al, 2002). In
particular, I calculated four centrality scores: degree centrality, betweenness centrality,
eigenvector centrality, and closeness centrality (Bonacich, 1972; Freeman, 1979)
I then used those centrality score as independent variables in the regression analysis. I ran
binary logistic regression using SPSS for each of the dependent variables: adoption of LEED-H,
employ LEED AP, and partnership with an Energy Star program. Binary logistic regression is
used when the dependent variable is a dichotomy (Cohen and Cohen; 1975; Pedhazur, 1997).
Results
In this study, I found that the alliance networks among residential construction builders in
California exhibited core–periphery structures. The core actors were found to be significantly
interconnected.
- - - - Insert Figure2 here - - - On the Netdraw diagram, the firms that adopt LEED-H certification projects are
displayed in blue, and the firms that do not adopt LEED-H certification are displayed in yellow.
From the diagram, the core stratum (inner red circle) consists of both firms that adopt and do not
adopt, whereas the peripheral stratum (outer blue circle) consists mostly of firms that adopt. The
results show that the firms in the core stratum have more ties and connections (to both the firms
that adopt and do not adopt) than those in the peripheral stratum. The firms in the peripheral
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stratum have some connections with the firms in core stratum, but have very few connections
with other firms within the peripheral stratum. Thus, hypothesis 1 is supported.
From the binary regression analysis, in the first model where the dependent variable is
the adoption of LEED-H, the "pseudo" R square is .648. Both degree and eigenvector centrality
are statistically significant at the 0.05 level, while betweenness and closeness are not statistically
significant. Thus, hypothesis 2 is partially supported. In the second model where LEED AP is
the dependent variable, the "pseudo" R square is .438. However, none of the independent
variables are statistically significant at the 0.05 level. Hypothesis 3 is not supported. In the third
model where partnership with an Energy Star program is a dependent variable, the "pseudo" R
square is .348. In this model, only degree centrality is statistically significant at the 0.05 level.
Similar to hypothesis 2, hypothesis 4 is partially supported.
- - - - Insert Tables1, 2 here - - - Discussion and Conclusions
This research aims to answer a core question: What is the association between centrality
and adoption of green certifications? The results show the pattern of LEED-H adoption. The
adoption began with organizations at the peripheral stratum. Specifically, the adoption of
residential green building certification started with organizations in the periphery and potentially
drives builders in the core stratum to adopt. This pattern illustrates the trickle-up process where
the diffusion starts from “peripheral” or “marginal” to “central” locations (Abrahamson and
Rosenkopf, 1997; Becker, 1970).
The second question is what drives the trickle-up diffusion process? The degree of
centrality of an organization in a network affects its decision to adopt. As expected, a firm who
has many ties and connections to other actors who adopt LEED-H is more likely to adopt. The
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higher the number of connections, the more likely it is that a firm decides to adopt LEED-H.
This result fits with the mimetic explanation in neo-institutional theory, where mimetic pressures
may cause an organization to change over time to become more like other organizations in its
environment (DiMaggio and Powell, 1983). From the binary regression analysis of eigenvector
centrality and LEED-H, firms that have connections to peripherally located actors are more
likely to adopt. Thus, the number of connection and the connection to the peripheral actors will
increase the decision to adopt residential green building certification.
Model two, where LEED AP is a dependent variable, yielded no significant results.
Centrality doesn’t significantly affect an organizational decision to employ a LEED AP
individual. Even though a firm has many connections, those connections don’t necessary assist in
the decision to employ a LEED AP. From the descriptive data, almost every builder employs a
LEED AP, no matter how many connections they have or whether they are in the core or
peripheral strata. Thus, it is somewhat expected that centrality does not play a significant role in
possessing green resources, or in this case, human resources who are knowledgeable in
residential certification.
The last model has partnership with an Energy Star program as a dependent variable.
Only degree centrality affects an organizational decision to become a partner with an Energy Star
program. This means that the number of connections is positively related to an organizational
decision to become a partner with a related Energy Star program. This is similar to the mimetic
pressure for the adoption of LEED-H. If an organization perceives their benchmark organizations
to benefit from this partnership program, an organization will be more likely to decide to partner.
In addition, since Energy Star is a government program, it increases the legitimacy to the
organization.
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Limitations and future research
This research should be viewed as preliminary and read with the caveat that the data
collection was impeded by inadequate reporting by the companies. It is possible that what
homebuilders are doing in the green building area might be different than what they are reporting
to investors and other stakeholders. When a firm reports something that involve sensitive issues
that may possibly gain media scrutiny, such as environmental concerns, this might be a potential
source of a social desirability bias.
Another limitation is that network data are not readily available, which limits the sample
size. Logistic regression requires more cases than Ordinary Least Squares because of the
maximum likelihood technique (Cohen and Cohen; 1975; Pedhazur, 1997). Additionally, since
this research is cross-sectional, some of the directions of the causal relationships examined
cannot be confirmed. If this study can be extended longitudinally, there will be an opportunity to
confirm the causal directions of relationships.
Thus, future research should be done with longitudinal data. Longitudinal data provides
an opportunity to investigate diffusion and institutional change. With more longitudinal data, a
dependent variable can be the time of adoption using time series regression analysis, which
potentially yields more interesting results. In addition to the limitations of network data, different
network data, e.g. supplier, customer, or advice networks, can potentially better answer the
question: who drives a firm to adopt? In addition, the future study should differentiate between
those firms that have ties to the periphery and those whose ties are mostly in the core. The
relative proportions of core actors' ties to other core and peripheral actors may be the key factor;
and not centrality per se.
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Finally, by restricting the sample to only the residential builder industries in California,
the ability to generalize results to other industries or organizational settings is limited. The
independent variables may differ based on the industry sampled. As such, the dependent
variables, model, and findings should not be generalized without due consideration of these
limitations. However, a restricted sample does add more power to the findings, because
uncovering findings in a sample in which the variance in the independent variables is restricted is
more difficult than when the variance is large (Bansal, 2005).

20

References
Abrahamson, E. (1991). Managerial fads and fashions: The diffusion and rejection of
innovations. Academy of Management Review, 16: 586–612.
Abrahamson, E., Rosenkopf, L. (1997). Social network effects on the extent of innovation
diffusion: A computer simulation. Organization Science, 8: 289-309.
Bansal. P. (2005). Evolving sustainably: A longitudinal study of corporate sustainable
Barnett, H.G. (1953). Innovation-The Basis of Cultural Change. New York: McGraw-Hill
Book Company.
Becker, M. H. (1970). Sociometric Location and Innovativeness – Reformulation and Extension
of Diffusion Model. American Sociological Review, 35(2), 267-282.
Ben-David, J. (1960) "Roles and innovations in medicine." American Journal of Sociology
65 (May): 557-568.
Bobrowski P, Bretschneider S. (1994). Internal and external interorganizational relationships and
their impact on the adoption of new technology: an exploratory study. Technol. Forecast.
Change 46:197–211
Bodin, O., Crona, B. I. (2009). The role of social networks in natural resource governance:
What relational patterns make a difference? Global Environmental Change-Human and
Policy Dimensions, 19(3), 366-374.
Bonacich P. (1972). Factoring and Weighting Approaches to status scores and clique
identification. Journal of Mathematical Sociology 2, 113-120.
Bonacich, P. (1987). Power and Centrality – a Family of Measures. American Journal of
Sociology, 92(5), 1170-1182.
Borgatti, S.P. (2002). NetDraw: Graph Visualization Software. Harvard: Analytic
Borgatti, S.P., Everett, M.G., (1999). Models of core/periphery structures. Social Networks 21,
375–395.
Borgatti, S. P., Everett, M. G., & Freeman, L. G. (2002). UCINET VI Version 6.232 for
Windows. Software for social networks analysis. Harvard: Analytical Technologies.
Brass, D. J. (1984). Being in the right place: A structural analysis of individual influence in an
organization. Administrative Science Quarterly, 29: 518-539.
Brass, D. J., Burkhardt, M. E. (1992). Centrality and power in organizations. In N. Nohria & R.
G. Eccles (Eds.), Networks and organizations: Structure, form and action: 191-215. Cam-

21

bridge: Harvard Business School Press.
Briscoe, F., & Safford, S. (2008). The Nixon-in-China Effect: Activism, Imitation, and the
Institutionalization of Contentious Practices. Administrative Science
Quarterly, 53(3), 460-491.
Burt, R.S. (1982). Toward a structural theory of action. New York: Academic Press.
Burt, R.S. (1992). Structural Holes: The Social Structure of Competition. Cambridge, MA:
Harvard Univ. Press
Calvert (2008). Greener Pastures for America’s Homebuilders? A Survey of Sustainable
Practices by the Homebuilding Industry.
Chaves M. (1996). Ordaining women: the diffusion of an organizational innovation. Am. J.
Sociol. 101:840–73
Cohen, J., Cohen, P. (1975). Applied multiple regression/correlation analysis for the
behaveioral sciences. New York: Wiley.
Coleman J.S., Katz E., Menzel H. (1966). Medical Innovations: A Diffusion Study. New York:
Bobbs-Merrill
Coleman, J. S. (1990). Foundations of social theory. Cambridge, MA: Harvard University Press.
Cox, D.R., Snell, E.J. (1981) Applied Statistics: Principles and Examples. New York:
Chapman and Hall, 189 pp.
Cryer et al. (2006). Evaluating the diffusion of green building.
Davis, G. F., Greve, H. R. (1997). Corporate elite networks and governance changes in the
1980s. American Journal of Sociology, 103: 1–37. development. Strategic Management
Journal, 26(3), 197-218.
Dewar R.D., Dutton J.E. (1986). The adoption of radical and incremental innovation: an
empirical analysis. Manage. Sci. 32:1422–33
DiMaggio, P.J. & Powell, W.W., (1983). The Iron Cage Revisited. American Sociological
Review, 48: 147-160.
DiMaggio, P.J., Powell, W.W., (1991). “Introduction” in W.W. Powell and P.J. DiMaggio
(Eds.) The New Institutionalism In Organizational Analysis. Chicago, IL: The University
of Chicago Press: 1-38.
Feder G, Umali D.L. (1993). The adoption of agricultural innovations. A review. Technol.
Forecast. Soc. Change 43:215–39

22

Fombrun, C. (1996). Reputation: Realizing Value from the Corporate Image. Harvard Business
School Press, Boston, MA.
Fombrun, C. J. (1983). Attributions of power across a social network. Human Relations, 36: 493508.
Freeman L.C. (1979). Centrality in Social Networks: Conceptual Clarification. Social
Networks 1, 215-239.
Galaskiewicz J, Burt R.S. (1991). Interorganization contagion and corporate philanthropy.
Admin. Sci. Q. 36:88–105
Glick H.R., Hays S.P. (1991). Innovation and reinvention in state policymaking: theory and the
evolution of living will laws. J. Polit. 53:835– 50
Greve H.R.. (1998). Performance, aspirations, and risky organizational change. Admin. Sci. Q.
43:58–86
Hannan, M.T., Freeman, J. (1977). The population ecology of organizations. American
Journal of Sociology, 82: 929-964.
Hannan, M.T., Freeman, J. (1984). Structural inertia and organizational change. American
Sociological Review, 49: 149-164.
Hedstrom P. (1994). Contagious collectivities: on the spatial diffusion of Swedish trade unions,
1890–1940. Am. J. Sociol. 99:1157–79
Holden R.T. (1986). The contagiousness of aircraft hijacking. Am. J. Sociol. 91:874–904
Homans, George C. (1950) The Human Group. New York: Harcourt, Brace.
Ibarra, H. (1993). Network Centrality, Power, and Innovation Involvement - Determinants of
Technical and Administrative Roles. Academy of Management Journal, 36(3), 471-501.
Isaac, M.E., Erickson, B.H., Quashie-Sam, S.J., Timmer, V.R., (2007). Transfer of knowledge on
agroforestry management practices: the structure of farmer advice networks. Ecology &
Society 12, 32.
Jonsson, S. (2009). Refraining from Imitation: Professional Resistance and Limited Diffusion in
a Financial Market.. Organization Science, 20(1), 172-186.
Kennedy, M. T., & Fiss, P. C. (2009). Institutionalization, Framing, and Diffusion: the Logic of
TQM Adoption and Implementation Decisions Among US Hospitals. Academy of
Management Journal, 52(5), 897-918.

23

Kilduff, M., Tsai, W. (2003). Social Networks and Organizations. London: Sage.
Krackhardt, D. (1990). Assessing the political landscape: Structure, cognition, and power in
organizations. Administrative Science Quarterly, 35: 342-369.
Land K.C., Deane G., Blau J.R. (1991). Religious pluralism and church membership: a spatial
diffusion model. Am. Sociol. Rev. 56:237–49
Leblebici, H., Salancik, G. R., Copay, A., & King, T. (1991). Institutional Change and the
Transformation of Interorganizational Fields: An Organizational History of the U.S.
Radio Broadcasting Industry. Administrative Science Quarterly, 36(3), 333.
Lionberger, H.F. (1953) "Some characteristics of farm operators sought as sources of farm
information in a Missouri community." Rural Sociology 18 (December) :327-338.
Marsh, C.P., A.L. Coleman. (1956). "Group influences and agricultural innovations: Some
tentative findings and hypotheses." American Journal of Sociology 61 (May):588-594.
Menzel, H. (1960). "Innovation, integration, and marginality: A survey of physicians." American
Sociological Review 25 (October):704-713. 1966 "Scientific communication: Five
themes from social science research." American Psychologist 21 (November) :999-1004.
Palmer, D. P., Jennings, D., Zhou, Z. (1993). Politics and institutional change: Late adoption
of the multidivisional form by large U.S. corporations. Administrative Science Quarterly,
38: 100–131.
Pedhazur E.J. (1997). Multiple regression in behavioral research. New York: Holt,
Rinehart and Winston
Rogers, E.M. (1995). Diffusion of Innovations. New York: Free. 4th ed.
Stinchcombe, A. (1965). "Social Structure and Organizations" in James G. March (ed.)
Handbook of Organizations. Chicago, IL: Rand McNally. 142-193.
Strang, D., Soule, S.A. (1998). Diffusion in organizations and social movements: From hybrid
corn to poison pills. Annual Review of Sociology, 24: 265-290.
Suchman, L. (1995). Making work visible. Communications of the ACM, 38, 9, 56-64.
Technologies
Tsai, W. (2001). Knowledge transfer in intra-organizational networks: Effects of network
position and absorptive capacity on business unit innovation and performance. Academy
of Management Journal, 44: 996-1004.
Tsai, W., & Ghoshal, S. (1998). Social capital and value creation: The role of intrafirm networks.
Academy of Management Journal, 41: 464-476.

24

Tushman, M. L., Romanelli, E. (1983). Uncertainty, social location and influence in decision
making: A sociometric analysis. Management Science, 29: 12-23.
USGBC (2008). LEED for Homes Rating System.
Valente T.W. (1995). Network Models of the Diffusion of Innovations. Cresskill, NJ: Hampton
Wejnert, B. (2002). Integrating models of diffusion of innovations: A conceptual framework.
Annual Review of Sociology, 28, 297-326.
Westphal, J., Gulati, R., Shortell, S. (1997). Customization or conformity? An institutional and
network perspective on the content and consequences of TQM adoption. Administrative
Science Quarterly, 42: 366–392.
Wilkening, E.A. (1952). "Informal leaders and innovators in farm practices." Rural Sociology 17
(September) :272-275.

25

Appendix
Figure1: The growth in green building is the increasing trend of LEED-H certified projects by rating from
2006-2009
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Figure2: The core–periphery structures of the residential construction builders in California networks
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Table 1: Means, Standard Deviations, and Correlations for All Variables
Variables

Mean

S.D.

DEGREE

BETWEEN

EIGENVEC

CLOSENES

ADOPT

LEEDAP

DEGREE
BETWEEN
EIGENVEC
CLOSENES
ADOPT
LEEDAP
ENERGSTA

4.68
2.84
0.08
2.38
0.70
0.82
0.30

5.51
8.29
0.12
0.47
0.46
0.39
0.46

0.66**
0.92**
0.87**
-0.61**
-0.39**
0.63**

0.63**
0.48**
-0.11
-0.01
0.42**

0.89**
-0.74**
-0.49**
0.57**

-0.80**
-0.64**
0.50**

0.72**
-0.33*

-0.26

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level

Table 2: The Results of the Binary Regression Analysis of the Three Models
Variables

Model 1
DV: Adopt LEED-H

Model 2
DV: LEED AP

Model 3
DV: Energy Star

0.00
0.00
0.06

0.00
0.00
0.05

0.00
0.00
0.04

3.50*
0.00
-185.66*
-4.32

1.04
0.07
-51.23
-8.90

0.41*
-0.01
-2.13
-0.71

0.65

0.44

0.35

Control
Firm Age
No. of Employee
Revenue
Independent
Degree Centrality
Betweeness Centrality
Eigenvector Centrality
Closeness Centrality
Pseudo R

2

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level
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