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Abstract - Academic
Over the past several decades conservation easements have seen immense growth in their
popularity. There are now over 40 million acres of easement land in the United States, up from
only 1.4 million in 1998. A significant body of research exists on easements, factors that lead to
their adoption, their consequences and effectiveness, and problems that arise from their use,
among other topics. Our study contributes to this literature by exploring community and systemlevel effects on easement adoption, using Virginia as a case study, and applying a novel
approach that incorporates spatial analysis and the insights of conservation professionals.
The purpose of our research was to explore whether community-level factors affect
easement adoption decisions, and what those factors are. Previously established variables were
investigated to gauge their relationship to easement occurrence when scaled up to the community
level, as well as to test our ability to make predictions about where easements should be most
likely to occur. Spatial market segmentation data was also incorporated into this analysis to
determine whether it could augment our understanding of community-level factors and
predictive ability. Statistical models produced were reasonably predictive. However, we suspect
that this was the case for different reasons at our community scale of analysis than at the
individual landowner level examined in previous research. We used surveys and interviews with
easement professionals to further explore additional variables that might explain adoption
patterns. Results indicate the importance of system-level factors including change agents,
opinion leaders, and local government and land-use planning.

Abstract - Public
Conservation easements are an increasingly common form of land protection. Unlike
traditional conservation methods that involve directly purchasing and protecting land, such as
national parks and forests, conservation easements allow private individuals to maintain
ownership of their property while also ensuring that that land is conserved, remaining both
undeveloped and unsubdivided. Our research was aimed at investigating whether communitylevel social factors might affect the ability and interest of landowners to adopt easements, and we
focused our efforts on the state of Virginia. A combination of information collected through
surveys and interviews with conservation professionals from across the state and publically
available data were used to address the topic. Our results contained important lessons for
conservationists and researchers alike. One such lesson was the apparent propensity for
landowners who are more likely to adopt easements to have characteristics different, and
sometimes even opposite, the general characteristics of people living in their surrounding
community. Other lessons included the identification of community-level factors that affect the
likelihood of easement adoption, including the presence of influential community members, and
the support or opposition of local governments and land-use planning to easements.
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INTRODUCTION
1. Conservation Easements
A conservation easement is a popular legal tool that can be used to protect private lands
for a wide variety of publicly valuable resources, including undisturbed natural areas, ecosystem
services, scenic views, historic and cultural resources, rural landscapes, and working forestry and
agricultural lands. While the specific purpose and stipulations of a conservation easement are
very flexible, the core of all such transactions is a voluntary agreement between a landowner and
easement-holding entity (e.g. a governmental agency or a non-profit land trust) that involves the
placement of restrictions on a property. These restrictions always include the removal of
development and subdivision rights, but can also include regulations on things like mineral
extraction, specific land management practices, and public access. Additionally, though some
easements expire after a set period, the vast majority are permanent agreements that are attached
to the deed of a property forever.
Conservation easements have existed in the United States since the late 19th century but
did not gain significant traction until much more recently (Gustanski & Squires, 2000).
Historically, land protection has largely been done by the government through direct purchase
and full ownership—or fee-simple acquisition—and designated as parks, preserves, and other
natural and cultural areas (Raymond & Fairfax, 1999). However, establishing these protected
areas usually necessitates ownership of large swathes of uninhabited land or the removal of many
people from their property, sometimes compulsorily. This can engender serious, long-lasting
distrust and anger in a sociopolitical environment already increasingly hostile to the actions of
the government and other large organizations (Stern, 2008; Wright, 1993). Moreover, 65% of
land in the contiguous United States is privately owned (Farmer, Meretsky, Knapp, Chancellor,
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& Fischer, 2015), and thus protection efforts that effectively target private lands are critical to
successfully meeting conservation goals.
Unlike fee-simple acquisition, conservation easements have the advantage of ensuring the
protection of the public benefits a piece of private land provides while allowing landowners to
maintain the ownership, use, and productivity of their property. Easements also keep properties
on local tax rolls, though at a reduced rate, whereas fee-simple acquisition by government
agencies or non-profit organizations would result in the property’s complete exemption from
taxation. Income and estate tax benefits at the federal level, as well as additional tax benefits and
direct payments available in some areas at state and local levels, make easements an attractive
and feasible option for landowners. The tax incentives also allow organizations to protect
significantly more land with less money and allocate funds to other things like strategic planning,
outreach, and monitoring.
Largely as a result of these advantages, the use of conservation easements has
dramatically risen over the past several decades. This growth in popularity can be tracked in the
sheer volume of land under easement, which has grown in the United States from 1.4 million to
an estimated 40 million acres since the year 2000, and in the proliferation of both the number and
different types of easement granting organizations, landowners, and easement agreements
(Gustanski & Squires, 2000; NCED, 2015). According to a 2010 report produced by the Land
Trust Alliance, there were 1,723 land trusts operating across the country, up from only 741 just
two decades prior—a 123% increase (Gustanski & Squires, 2000; Land Trust Alliance, 2010).
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2. Previous Research on Conservation Easements
As the popularity of conservation easements has grown in recent years, there has been a
corollary expansion in research on those easements. A significant body of work has now
accumulated covering a diversity of related topics. The legal aspects of conservation easements
have been an especially vibrant topic of research and academic writing. Easements remain fairly
novel and complicated legal agreements whose finer details are still being established, and
determining what legal challenges and complications will arise and what does and what should
happen in response remains a matter of heavy scholarship and debate (Bray, 2010; Engel, 2007;
Lindstrom, 2011; McLaughlin & Weeks, 2009; Smith, 2009). Another popular vein of inquiry
has focused on the effectiveness of conservation easements at sufficiently protecting the public
values for which they were established (Armsworth & Sanchirico, 2008; Duane, 2010; Fisher &
Dills, 2012; Rissman & Merenlender, 2008). Other studies have also looked at the economics of
conservation easements (Chamblee, Colwell, Dehring, & Depken, 2011; Mashour, Alavalapati,
Matta, Larkin, & Carter, 2005), their relationship with other protected areas (McDonald et al.,
2007; Morris, 2011), how they interact with land use planning (Daniels & Lapping, 2005; Gerber
& Rissman, 2012), and how they might be affected by climate change (Olmsted, 2011; Rissman,
Owley, Shaw, & Thompson, 2015). However, the body of work most relevant to this study
investigates what factors most commonly lead to the adoption or non-adoption of easements.

3. Adoption Literature on Conservation Easements
In a 2004 critical review of the conservation easement literature which called for
increased scientific study and data collection across the easement landscape, Merenlender,
Huntsinger, Guthey, and Fairfax (2004) pointed to the paucity of studies investigating why
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landowners choose to participate in easement programs saying, “…we know little about which
characteristics of easements and the institutions that hold them are attractive to landowners and
what motivates them to serve as stewards to the land in a way that is compatible with the
conservation goals of the easement” (Merenlender et al., 2004, p. 71). At that time, only two,
essentially preliminary, studies with limited findings had been conducted addressing this topic.
Elconin and Luzadis (1998) found that easement owners were primarily motivated by feelings of
altruism and stewardship and a personal attachment to the land in a survey of easement owners in
the northeastern United States. Two years later, Rilla and Sokolow (2000) interviewed 46
farmers who had adopted conservation easements on their properties in Central California and
asked them about multiple facets of their experience, including what motivated them to
participate in the program. Similar to the earlier study, their main findings indicated that
easement adopters were motivated primarily by stewardship and preservation values and their
place attachment to the land, which was strongly linked with long histories of family ownership,
and additionally by the availability of monetary incentives.
Kabii and Horwitz (2006) followed up the earlier literature review with their own that
also pointed to the distinct lack of scholarly work on factors that influence the uptake of
conservation easements. They went a step further than Merenlender et al. (2004), reviewing and
synthesizing the previous literature on the adoption of a broader set of conservation behaviors by
private landowners, and in so doing constructed a conceptual framework for the likely factors
involved in easement adoption. The framework includes five primary determining factors, along
with several other related factors and antecedents, which partially echo the findings of the two
early studies. They are landowners’: (1) economic dependence on the land, (2) feelings about
private property rights, (3) confidence in easement perpetuity, (4) perceptions of conservation
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equity (i.e. landowners’ beliefs about how equitably the costs and benefits of environmental
conservation are distributed), and (5) conservation ethic.
Investigators have since conducted many studies on the uptake of conservation easements
in a wide variety of contexts and with many different approaches that build upon the work and
concepts of these early efforts. Research has been conducted across the United States, largely in
the West (Cross, Keske, Lacy, Hoag, & Bastian, 2011; Ernst & Wallace, 2008; Ferranto et al.,
2011; Miller, Bastian, McLeod, Keske, & Hoag, 2011; Rabotyagov & Lin, 2013; Rilla, 2002),
but also in the Southeast (Brain, Hostetler, & Irani, 2014), the Northeast (Brenner, Lavallato,
Cherry, & Hileman, 2013; LeVert, Stevens, & Kittredge, 2009), and the Midwest (Farmer,
Chancellor, & Fischer, 2011a), as well as in other countries such as Australia (Comerford, 2013,
2014) and South Africa (Selinske, Coetzee, Purnell, & Knight, 2015). Kamal, GrodzinskaJurczak, and Kaszynska (2015) even compared the context of conservation easement adoption
between two countries, Poland and the U.S. While many of these studies addressed easement
adoption in a general sense, some also focused on specific facets of the topic. Many specifically
targeted agricultural producers (Brain et al., 2014; Cross et al., 2011; Miller et al., 2011), while
others were interested in owners of forestland (Ma, Butler, Kittredge, & Catanzaro, 2012;
Rabotyagov & Lin, 2013). Some researchers focused on the role of land use and outdoor
recreation in easement adoption (Brenner et al., 2013; Farmer, Chancellor, & Fischer, 2011b),
and others still were interested in whether or not nearby previously conserved land would create
a “leverage effect” and increase the likelihood of a landowner adopting an easement (McDonald
et al., 2007).
Across a diverse set of contexts, some factors have repeatedly been identified, tested, and
shown to influence the adoption of conservation easements by previous research. These factors
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represent three broad categories: (1) landowner attitudes, beliefs, and behaviors, (2) landowner
characteristics, and (3) physical and external characteristics.

Landowner Attitudes, Beliefs, & Behaviors
In their conceptual framework of conservation easement adoption, Kabii and Horwitz
(2006) list having a “conservation ethic” as one of the five factors most likely to affect adoption
decisions. In subsequent studies, pro-environmental attitudes have been one of the most
consistently predictive variables, though a variety of terms have been used to describe this
concept, and it has been measured in multiple ways. A positive relationship has been found
between adoption and positive environmental worldviews (Comerford, 2014), environmental or
conservation attitudes (Elconin & Luzadis, 1998; Farmer, Chancellor, et al., 2011a; Farmer,
Knapp, Meretsky, Chancellor, & Fischer, 2011; Selinske et al., 2015), a desire to protect natural
resources (Ernst & Wallace, 2008), participation in environmental organizations (Brenner et al.,
2013), and a conservation or environmental ethic (Cross et al., 2011; Kamal et al., 2015; LeVert
et al., 2009).
Another set of similarly altruistic related factors have also been identified in the
literature, but instead of representing an interest in environmental conservation, these values
represent a more general interest in land protection for a variety of reasons. For farmers and
production landowners, it is often a specific interest in preserving working farm and forestland
(Farmer, Chancellor, et al., 2011a; Ferranto et al., 2011; Rilla & Sokolow, 2000). For other
landowners, it can be a desire to preserve land more broadly or to protect rural character (Cross
et al., 2011; Miller et al., 2011). Some landowners cite an interest in preserving their land for the
benefit of future generations or society as a whole (Ernst & Wallace, 2008; Farmer, Chancellor,
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et al., 2011a; Farmer, Knapp, et al., 2011). Others specifically want to protect their land for the
benefit of their heirs (Ferranto et al., 2011). There are many variations on this theme with
slightly different framing or foci, but some form of landowners’ altruistic interest in benefitting
others through the protection of their land has repeatedly emerged in the literature as a driving
factor in decisions to participate in private land conservation and adopt a conservation easement.
Landowners’ trust in easement-holding organizations has also emerged as important in
adoption decisions. Robust quantitative studies performed by Cross et al. (2011) and Brain et al.
(2014) both indicate that greater trust in the organizations and agencies that hold conservation
easements has a strong positive effect on the likelihood of easement adoption. Comerford (2014)
found that distrust in the government or the specific conservation program in question was one of
the most frequently cited reasons by Australian landowners for withdrawing from private land
conservation. Additionally, landowners who have already adopted easements suggested that
better communication, trust, and cooperation between themselves and their easement-holding
organization would improve their satisfaction with the easement (Rilla, 2002).
Participation in outdoor recreation may lead to a greater interest and concern for the
environment and support for conservation efforts (Tarrant & Green, 1999; Theodori, Luloff, &
Willits, 1998), and researchers have investigated whether this connection extends to the adoption
of conservation easements. Several studies have found support for a positive relationship
between general outdoor recreation and the likelihood of easement adoption (LeVert et al., 2009;
Rabotyagov & Lin, 2013). However, a distinction has also been drawn between participation in
consumptive and non-consumptive outdoor recreation. Non-consumptive recreation has been
associated with greater likelihood of adoption, while consumptive recreation, such as hunting
and fishing, has been associated with lower likelihoods (Brenner et al., 2013; Ghimire, Green,
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Poudyal, & Cordel, 2014). Additionally, Farmer, Chancellor, et al. (2011b) examined the
significant life experiences of easement landowners and found a significant connection between
easement adoption and informal time spent outdoors.
Landowners’ feelings about the stipulations of perpetuity in conservation easement
agreements have also emerged as important. Perpetuity is primarily viewed in a negative light,
with Comerford (2013) and Miller et al. (2011) both finding a negative relationship between
interest in easement adoption and easement perpetuity. Comerford (2014) cited it as one of the
most frequently mentioned reasons for withdrawal from a private land conservation program.
However, some landowners see it not as a disincentive, but rather as an advantage of
conservation easements (Rilla, 2002).

Landowner Characteristics
The demographics and socio-economic status of landowners have also been included in
many previous studies of conservation easement adoption. A trio of variables that are often used
to describe socio-economic status—age, income, and educational attainment—have repeatedly
been investigated. Two previous studies, both of which targeted agricultural landowners who had
already adopted conservation easements on their land, found that their participants were more
likely to be older, to be more highly educated, and to have higher income than the general
population (Ernst & Wallace, 2008; Farmer, Chancellor, et al., 2011a). The positive relationship
between easement adoption and both income and educational attainment has been consistently
identified (Ghimire et al., 2014; LeVert et al., 2009; Ma et al., 2012; Rabotyagov & Lin, 2013;
Raymond & Brown, 2011). However, studies of age have yielded more mixed results. Kabii and
Horwitz (2006) suggested younger and less experienced landowners would be more likely to
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adopt, and Rabotyagov and Lin (2013) found empirical support for this claim in study of small
forest landowners in Washington, while Raymond and Brown (2011) found age to be
insignificant in the context of private land conservation in Australia.
Agricultural, forest, and other production landowners control a large portion of the
properties that are most suitable to conservation easements. As a result, many of the studies that
have been conducted on motivations for adoption have exclusively targeted these types of
landowners. However, in some of the studies that have included both production and nonproduction landowners, economic dependence on the land has been shown to influence adoption
negatively. Kabii and Horwitz (2006) suggested that greater degrees of economic dependence
would likely lead to lower chances of adoption, and Cross et al. (2011) validated this claim in a
study of 2,270 landowners in Wyoming and Colorado. Additionally, production landowners have
been found less likely to participate in a private land conservation program in Australia
(Comerford, 2014) and more likely to prefer shorter term and higher compensation agreements
placed on smaller portions of their land (Moon & Cocklin, 2011).
The length of tenure on the land, which often correlates with landowner age, has been
consistently identified in previous research as having a negative relationship with easement
adoption. Brenner et al. (2013) found that the longer respondents had owned their land, the less
likely they were to adopt a conservation easement. Raymond and Brown (2011) demonstrated
that landowners with less experience and shorter tenure were significantly more engaged in
private land conservation than those landowners with more experience and longer tenure. Kabii
and Horwitz (2006) suggest that the negative effect of tenure on easement adoption may be
explained by a perception among longtime landowners that their extensive experience with and
ability to handle conservation threats negates their perceived need for a conservation easement.
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Physical and External Characteristics
In addition to variables that describe the landowners themselves, a number of studies
have included factors related to the physical characteristics of their land and external forces that
might affect the adoption of private land conservation practices and conservation easements. One
of the most obvious external forces is financial incentives, such as tax deductions and direct
payments, and many studies have found a positive relationship with adoption (Brain et al., 2014;
Ferranto et al., 2011; Rilla, 2002; Shultz, 2005). Other studies have shown financial incentives to
have varied or insignificant effects on adoption decisions. For example, Farmer, Chancellor, et
al. (2011a) found financial incentives were the least significant adoption motivator in their study.
Such mixed findings may indicate that different types of landowners respond differently to these
incentives in varied contexts (Moon & Cocklin, 2011; Sorice, Haider, Conner, & Ditton, 2011).
Moreover, motivation crowding theory suggests that financial incentives can potentially
undermine the effect of intrinsic motivations for adoption (Frey & Jegen, 2001).
Development pressure, or the threat of land development near a property, has also been
frequently included in previous studies. After interviewing 84 production landowners with
easements on their land, Farmer, Chancellor, et al. (2011a) found that witnessing the
development and subdivision of nearby properties similar to their own was one of the four most
salient factors that motivated the landowners in their sample to adopt. Other studies have offered
additional support for this relationship (Farmer, Knapp, et al., 2011; Rilla & Sokolow, 2000).
Partial support is also provided by the mixed results of a study which found that while selfreported development pressure was insignificant, the closer a respondent’s parcel was to recent
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development, the less monetary compensation was required for them to choose to install an
easement (Rabotyagov & Lin, 2013).
Similar to the effect of a property’s nearness to land development is its nearness to other
already conserved lands. This idea has been termed the “leverage effect,” wherein conservation
begets conservation, and it is often a factor in conservation organizations’ decisions on where to
prioritize their protection efforts (Fairfax, 2005; Kiesecker et al., 2007). In addition to active
organizational effort, conservation easements might spatially cluster around each other or
otherwise protected areas as a result of pro-conservation social norms, positive word of mouth
spread through spatially close social networks, or the effects of opinion leaders adopting
easements on their land (Rogers, 2003). McDonald et al. (2007) found that instances of private
land conservation significantly clustered around pre-existing protected areas at sites in North
Carolina, Georgia, and Arizona. Rissman and Merenlender (2008) showed that 70.6% of
conservation easements in the San Francisco Bay area were directly adjacent to other protected
areas. Research in Washington has also demonstrated that small forest landowners were more
likely to adopt conservation easements for less compensation the closer they were to federally
protected forestland (Rabotyagov & Lin, 2013).
Conservation value is another factor that frequently plays a role in determining where
conservation organizations choose to place conservation easements and is often stated as the
general purpose of easements (Fishburn, Boyer, Kareiva, Gaston, & Armsworth, 2013; Gustanski
& Squires, 2000; Rissman et al., 2007). For example, one definition describes an easement as “a
legal agreement between a landowner and an eligible organization that restricts the activities that
may take place on a property to protect the land’s conservation values” (Byers & Ponte, 2005, p.
14). Conservation value is a concept that can have very diverse definitions depending on the
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goals of the organization in question (McDonald et al., 2007). For example, some organizations
focus on protecting threatened habitat and water quality, while others are interested in preserving
and promoting working agricultural and forested land. Others still concentrate on historic
properties. Each of these organizations would likely define a property with high conservation
value differently. Though less frequently discussed as a factor in the adoption literature, it
obviously affects organizations’ willingness to take properties. For example, Brain et al. (2014)
found that, among cattle ranchers in Florida, the ranchers’ perceptions of higher conservation
value on their land led to a greater likelihood of conservation easement adoption.
The size of a landowner’s property has also been identified as a predictive factor in
conservation easement adoption. A study of landowners in upstate New York and two large-scale
studies of landowners across the U.S. found a positive relationship between larger land holdings
and the likelihood of easement adoption and implementation of environmental management
practices (Brenner et al., 2013; Ghimire et al., 2014; Ma et al., 2012). However, property size has
also been found to have no significant effect on a landowner’s willingness to participate in
private land conservation in other studies (Comerford, 2014; Ferranto et al., 2011; LeVert et al.,
2009). In a study of Australian farmers, Raymond and Brown (2011) noted that landowners who
were disengaged from private land conservation practices had significantly larger properties than
those who were actively engaged.

4. Justification
Most of these studies have focused on the beliefs, opinions, and behaviors of individual
landowners, which makes sense given that placing a conservation easement on a piece of
property is generally a decision made by an individual about their private land. However, there
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are many reasons to believe that individual decisions might be affected by factors operating at
community and regional spatial scales that are larger than the individual landowner and that
these factors might influence the likelihood of easement adoption. Despite this, previous research
has not been conducted to investigate what these factors are or what bearing they may have on
the adoption of easements.
A number of practical reasons exist to suspect the influence of community-scale factors,
such as the varied presence and activity of organizations that are willing and able to hold
easements. In some areas, many easement-holding organizations are active, while in others there
are none. A huge variety of organizations also fill this role, and they vary widely in
characteristics, such as size, motivation, capacities, and history. Additionally, land use and land
cover, development, local zoning restrictions, and natural and cultural resources fluctuate across
the landscape. A popular principle in the field of geography, known as Tobler’s First Law, states
that “everything is related to everything else, but near things are more related than distant things”
(Tobler, 1970). Put another way, in general, homogeneity is more likely the closer things are
together, and heterogeneity the further they are apart. This can be thought of in terms of people
and communities, as well as physical and natural characteristics.
There are also theoretical reasons to suspect that large-scale and spatially varied factors
influence conservation easement adoption. We focus here on support drawn from theories and
bodies of research describing identity, place, and community, as well as the diffusion of
innovations theory. The former suggest a connection between local place-based and communitybased identities and individual behavior, such as the decision to adopt or not adopt an easement.
The latter describes the way in which an innovation, such as an easement, spreads through social
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networks and how that process is affected by the dynamics and larger forces operating in those
social networks (Rogers, 2003).
Social identity theory is a dominant theory in social psychology that was first proposed
by Tajfel and Turner (1979). The core assertion of social identity theory is that much of our
concept of “self” is based on our membership in various formal and informal groups, such as
family, religion, social class, hobby groups, and local community, and that we have not just one
identity, but many overlapping identities related to our membership in these various groups. Key
to social identity theory is “in-group” versus “out-group” thinking, and it suggests that such
thinking drives a three-part process of social categorization, social identification, and social
comparison. We start by establishing categories for ourselves and others (e.g. catholic,
American, musician), then we begin to identify with those categories and conform our attitudes
and behaviors to the norms of the groups, and finally, compare our own groups to other groups.
Identities can be formed around any conceivable group, but one set of identities are those
based on “place” and local community (Bonaiuto, Breakwell, & Cano, 1996; Dixon & Durrheim,
2000; Stedman, 2002). Different researchers have conceptualized place as representing various
combinations of physical and social characteristics (Scannell & Gifford, 2010). Some researchers
deal primarily with the importance of actual physical settings and environmental characteristics
(Proshansky, 1978; Stokols & Shumaker, 1981), while others focus exclusively on the social
bonds, social networks, and “community” that a place can offer (Lalli, 1992; McMillan &
Chavis, 1986). Others still emphasize the entwined and interrelated nature of physical and social
aspects of place (Hidalgo & Hernandez, 2001; Uzzell, Pol, & Badenas, 2002).
Some investigators interested specifically in place-based social bonds have worked to
identify the ways that identities are formed based on local community. Much of the work done
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studying people’s connection to spatially explicit communities has centered on a concept termed
psychological sense of community (PSOC). McMillan and Chavis (1986) developed the theory
which has predominantly been used to define it and posited that PSOC consists of four parts:
membership, influence, integration and fulfillment of needs, and shared emotional connection.
While the theory has been applied to many types of “communities,” it was developed and has
been primarily studied in the context of geographical community (Obst & White, 2005). Using
PSOC as launching pad, Puddifoot (1995) identified a link between community and identity, and
developed a theory of community identity separate but related to PSOC. He also tested his theory
in several cities in northern England (Puddifoot, 1994, 2003). Other researchers have agreed that
PSOC is strongly related to concepts of personal identity, but specifically hypothesized and
demonstrated its close relationship with social identity theory (Obst, Smith, & Zinkiewicz, 2002;
Obst & White, 2005).
Focusing instead on the strictly physical aspects of place, Proshansky and his colleagues
proposed a link between place and an individual’s self-concept and identity in their theory of
place identity. The theory describes the incorporation of the meaning and feelings people hold
about the physical environment around them into their understanding and definition of self
(Proshansky, 1978; Proshansky & Fabian, 1987; Proshansky, Fabian, & Kaminoff, 1983). The
theory and its concepts have been widely used as a conceptual starting point, and incorporated
into other veins of research that have found connections between physical place and identities,
attitudes, and behavior (Bonaiuto et al., 1996; Twigger-Ross & Uzzell, 1996; Uzzell et al.,
2002).
People create unique identities based on local places and community, but does identity
actually affect decision-making, such as the decision to adopt or reject a conservation easement?
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There is reason to suspect the answer is likely “yes.” A number of studies have shown strong
connections between people’s identities and their behavior in diverse contexts such as academic
performance (Burke, 1989), common resource dilemmas (Brewer & Kramer, 1986), marital
interactions (Stets, 1997), blood donation (Charng, Piliavin, & Callero, 1988), college students’
educational and social activities (Burke & Reitzes, 1981), and in a meta-analysis of the literature
(Rise, Sheeran, & Hukkelberg, 2010). Additionally, a related body of research on persuasion and
social influence has demonstrated that perceptions of group norms can strongly affect attitudes
and behaviors (Cialdini & Goldstein, 2004; Cialdini, Reno, & Kallgren, 1990; Nolan, Schultz,
Cialdini, Goldstein, & Griskevicius, 2008).
Diffusion of innovations is another dominant social theory used across many different
fields including rural sociology, information technology, communication studies, and natural
resource management. It is an encompassing theory developed by Rogers (2003) that attempts to
fully outline the process by which the adoption of new products, technologies, and ideas spreads.
This includes attributes of the innovation, characteristics of individual adopters, the structure and
types of innovation-decision processes, and the social systems through which innovations are
diffused. Previous research on conservation easements has focused primarily on adopter and
innovation characteristics, but has not explored the importance of the attributes of social
communication networks described by Rogers (2003), such as the degree of homophily and
heterophily, and the presence of influential individuals referred to as opinion leaders and change
agents. Rogers also indicates that people are more likely to be linked to those that are physically
closer to them, and states that the social system “has a direct effect on diffusion through its
norms and other system-level qualities, as well as an indirect influence through the behavior of
its individual members” (Rogers, 2003, p. 23).
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5. Purpose & Research Questions
We know a lot about who is likely to adopt easements and why at the individual level, but
what if, as we have just suggested, we could work to establish “where” they are more likely to be
adopted and what makes this so? This is the purpose of our research, to explore whether
community-level factors are related to easement adoption decisions, and what those factors are.
“Community,” of course, is a complicated, contentious, and laden term, particularly in the realm
of natural resource management. It has been used in myriad and often conflicting ways, and the
challenges and problems associated with defining the boundaries and members of a community,
assuming its homogeneity, expecting it to produce unified decision-making, and attempting to
specify exactly the scale at which community exists all demonstrate the weakness and fragility of
the term (Agrawal & Gibson, 1999; Brosius, Tsing, & Zerner, 1998). “Community,” though, still
holds utility as a shorthand way to refer to aggregated spatial and social scales that are larger
than the individual, and this is how we use the term in our study. It allows us to think and speak
about those factors operating beyond the individual landowner.
With this in mind, our research addresses several specific questions. In the first part of
our study we use variables pulled from a review of previous research on conservation easement
adoption along with a set of marketing data to answer the question: (1) Can conservation
easement adoption be explained by community-level variables? Within this larger research
question we also address two sub-questions: (1a) Are factors that predict conservation easement
adoption at the community scale the same as those that operate at the individual level?; and (1b)
Can market segmentation data help us better understand and predict easement adoption?
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Market segmentation is a unique form of data that describes a suite of general community
characteristics, and we are interested in what it might be able to tell us about where easements
are more and less likely to occur. The purpose of our study is largely exploratory, and this is
reflected in our second research question: (2) What additional factors might account for the
unexplained variance in conservation easement adoption? We address this question through
interviews and surveys with conservation easements professionals across Virginia. Survey results
were also used to answer our third and final research question: (3) Do practitioners’ perceptions
of the factors affecting easement adoption differ based on certain characteristics, such as the type
of organization they work for and their level of experience?
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METHODS
To address our research questions and investigate the topic of conservation easement
adoption from a new perspective, we conducted a study that used geospatial analysis in
combination with more traditional social science survey and interview techniques. Geospatial
data was gathered from a variety of sources, both public and private, to build models that could
spatially predict the likelihood of conservation easement occurrence, and answer our first
research question: (1) Can conservation easement adoption be explained by community-level
variables? These data included the location and extent of currently held conservation easements,
cadastral data, land cover data, marketing data, and other data that were pulled from multiple
sources that we used to represent predictive factors drawn from previous research. A binary
logistic regression and a binary hierarchical generalized linear model (HGLM) were created
using this information. The purpose of these models was to analyze and compare the relative
ability to predict easement occurrence of the publicly accessed, literature-based variables and the
marketing data.
We then developed an online survey that was meant to gauge conservation easement
professionals’ perceptions of the variables pulled from previous research and also answer our
second and third research questions: (2) What additional factors might account for the
unexplained variance in conservation easement adoption, and (3) do practitioners’ perceptions of
the factors affecting easement adoption differ based on certain characteristics? The survey
targeted professionals in Virginia whose work involves conservation easements, and comprised a
battery of closed and open-ended questions about the factors that influence the adoption of
conservation easements, including maps produced from our spatial models. Follow-up interviews
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were also conducted with a subset of survey respondents to develop a deeper understanding of
the concepts and topics raised in the survey responses.

1. Study Area
Our study area was the state of Virginia. According to the Land Trust Alliance, private
land trusts in Virginia held 642,946 acres of easements in 2010—the fifth highest acreage of any
state (Land Trust Alliance, 2010). The government of Virginia has also been particularly
supportive of easements. In addition to the federal income and estate tax benefits available across
the United States, Virginia is one of only 16 states that offer additional state income tax
incentives, and, moreover, one of only five states whose tax credits are transferrable. This means
that landowners who donate an easement can sell their tax credits to other taxpayers at a reduced
rate, which makes easements an especially attractive option. The state legislature also created a
large, quasi-public land trust in 1968, the Virginia Outdoors Foundation, that is responsible for a
large portion of the conservation easements held across the state, as well as promoting the
establishment of “Purchase of Development Rights” programs, which allow counties to buy or
accept the donation of conservation easements with matching funds made available through the
Virginia Department of Agricultural and Consumer Services.

2. Geospatial Analysis
The purpose of the geospatial analysis was to determine whether conservation easement
adoption can be explained by community-level variables. Two sub-questions were situated
within this broader goal. In addressing the first sub-question—Are factors at the community
scale the same as those that operate at the individual level?—we were able to ground our
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research in previous work using established predictive variables drawn from the existing
literature on individual-level conservation easement adoption scaled up to the community level
(e.g. landowner age became median age). We chose to represent those variables with free and
publicly available data from sources like the U.S. Census because these types of data provided
coverage across our entire study area, and also to improve the broader applicability of our work.
We were aware that the individual landowner level and the aggregated level are not the same,
and that the influence of variables found to be significant in previous studies might change when
scaled up. However, we determined that, due to the lack of relevant research at aggregated
scales, these variables were the most reasonable base for our study.
Our unit of analysis, and operational definition of “community” for the purposes of the
geospatial portion of our study, was the census block group. The census block group is a
statistical division defined by the U.S. Census Bureau that is larger than a census block, but
smaller than a census tract. Block groups are contiguous areas that contain between 600 and
3,000 people. The boundaries of block groups, along with other small census-defined geographic
units, are drawn, reviewed, and updated every ten years by representatives from local
governments and organizations who have expert, first-hand knowledge of the patterns and shifts
in local land use, neighborhoods, and population (U.S. Census Bureau, 2008). We chose the
block group for the following reasons: (1) they are defined by knowledgeable local actors based
their understanding of the area and its people, and (2) they provide the smallest spatial units at
which most data is available and that are sufficiently fine-grained for analysis across the state.
In addition to public data, we also had access to an advanced marketing dataset known as
Tapestry, which uses data mining and cluster analysis techniques to identify groups of small
communities that are similar to each other across an array of variables. Though not specifically
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designed for the topic of conservation, Tapestry provides a rich source of data that creates a
detailed description of community types. If, as we suspect, community attributes do inform the
values, attitudes, and decisions of landowners as they relate to conservation easements, then
Tapestry too might be able to broaden our understanding of and ability to predict the location of
adopted easements. This was why were interested in answering our second geospatial subquestion: Can market segmentation data help us better understand and predict easement
adoption?
The public data and marketing data are two very different sets of information. We chose
public data that represents concepts and variables that are grounded in previous research on
conservation easement adoption and thus their relevance to our study can reasonably be
expected. However, the set of factors influencing easement adoption at the larger scale might be
different from those identified by research on individual landowners. The marketing data may be
able to highlight some of these differences. Unlike the public data, Tapestry represents a nuanced
picture of the aggregated, community level that incorporates a much broader set of data, and
might capture and suggest influential large-scale factors that the established variables from the
individual literature could not. We built two statistical models, a binary logistic regression and a
binary HGLM, to compare the effectiveness of these different sources of data at predicting
easement occurrence. The first model uses the free, public data alone. The second model
identifies the effect of the marketing data alone and additionally incorporates both sources of
data to determine whether they interact to improve prediction accuracy.
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2.1. Base Data
2.1.1. Dependent Variable
The dependent variable in both of our final statistical models was the binary presence or
absence of conservation easements in each block group. To create this variable we used a spatial
dataset that is updated, compiled, and made publically available on a quarterly basis by the
Virginia Department of Conservation and Recreation (DCR) through the Conservation Lands
Database. The information compiled here is provided by each of the organizations that hold the
easements in Virginia, and we used the June 2015 version of the data because it was the most
current available version when we began our study. This dataset describes the extent and location
of every currently-held conservation easement in Virginia. Using the dataset we were able to
calculate the number of these easements present in each block group. Initially, we were
interested in using this measure, the count of easements present in each block group, as the
outcome variable in our statistical models. However, 74% of the block groups in our sample (n =
2,467) contain no easements, and the majority of the remaining block groups (90%) have less
than 30 easements (Figure 1). We considered using a zero-inflated Poisson model to account for
this distribution, but because most of the variation in the data occurs between the presence or
absence of easements in the block groups and to simplify interpretation, we chose to convert the
data to a binary variable instead and use this as the outcome of our models (see Appendix I).
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Figure 1. Histogram of block group easement counts.
DCR’s conservation easement dataset included a wider range of easement properties than
we were interested in for the purposes of our study, and consequently, some data cleaning
needed to be conducted and parameters needed to be set on what would be included and
excluded from our version of the dataset. Table 1 shows the sample size of the dataset after each
inclusion criteria was applied. Our inclusion criteria were as follows:
1. They must be easements held for the purpose of conservation.
The easements included must be held for the purpose of protecting forests, natural habitat,
agricultural land, scenic vistas, or other significant natural and cultural resources. We determined
their adherence to this requirement by examining the stated purposes of all 107 easement-holding
organizations included in the dataset. Nearly all of the easements in the dataset met this criterion,
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but three of these organizations intended their easements for operational and other nonconservation purposes and were removed (e.g. the Army Corps of Engineers held easements on
private land around the Kerr Reservoir specifically to allow them to flood the area, not to achieve
conservation objectives).
2. They must be at least 25 acres in area.
Twenty-five acres was established as a cutoff, because the majority of easement-holding
organizations require a property to have an area of at least 25 or 50 acres and because this is a
requirement of the Virginia Outdoors Foundation (VOF) in their “special project areas.” VOF is
the largest easement-holding organization operating in Virginia, with a majority of all easements
in the state, so their requirements are a reasonable benchmark. Though VOF and a number of
other easement-holding organizations usually require properties to have at least 50 acres, we
reasoned that 25 acres was a better cutoff as their “special project areas” and the priorities of
other organizations could easily move and change with time. Twenty-five acres was also a less
exclusive criterion, and we wanted to minimize the amount of potentially useful data that was
removed.
3. They must be on land owned by private individuals.
Our research is interested in the decisions of people in communities, not businesses,
organizations, or the federal government. Ownership information was included in the easement
dataset, and all easements on properties owned by any entities other than private individuals
were removed.

25

Table 1. Number of easements removed and remaining in the dataset after each exclusion
criteria has been applied.

Initial

# of Easements
Removed
--

# of Easements in Dataset
5977

Criterion 1

20

5957

Criterion 2
Criterion 3

290
1032

5667
4635

2.1.2. Controlling for Eligibility
Because we were comparing whether or not conservation easements occur in a
community, it was important to account for how many properties were suitable for easements in
each area. Parcel data from across Virginia was used, along with several auxiliary datasets, to
identify the pieces of land that could potentially be included in a conservation easement that
meets the inclusion criteria that we established in the previous section. Parcel data was compiled
from all 117 of the 133 Virginia counties and independent cities for which digital parcel data was
available (Figure 2). In Virginia, 38 cities are considered “independent cities,” which means that
they do not administratively belong to any counties, and are thus treated as county-level
equivalents. To avoid confusion, hereafter counties and independent cities will be collectively
referred to as “localities.”
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Figure 2. Dark gray areas indicate the 16 Virginia localities with no available digital parcel
data.
“Properties” and “parcels” are not synonymous. Often, multiple contiguous parcels are
owned by the same individual, and that landowner might place a single conservation easement
on their entire property of multiple parcels (Figure 3). Therefore, to determine the number of
properties that could potentially meet our inclusion criteria, we would need to combine all of the
parcels in our parcel datasets owned by the same individual into a single property. However,
because of limitations in the data, this was not possible. To combine parcels into properties we
would need to have consistent ownership information for every parcel, but each of the parcel
datasets is created and maintained by the locality they represent. Because there is no standard on
what information must be attached to each parcel and how it should be formatted, considerable
variation existed from locality to locality. While some included ownership information, others
did not. Moreover, even in the localities that included the information, there are numerous
circumstances in which it was not possible to determine common ownership. For example, two
parcels might be owned as one property, but have ownership information recorded under the
27

names of two different family members, a landowner and their corporation, or a single
landowner whose name is formatted differently for each parcel (e.g. John Smith and John Q.
Smith). While analyzing data at the “property” level would have been ideal, due to the lack of
consistent information we had no choice but to analyze the parcels themselves instead.

Figure 3. The area in gray represents the combined property of a single landowner, made up of
four parcels of varying size (given in acres). The four parcels are each smaller than the acreage
threshold, but together they represent a property large enough to be suitable for a conservation
easement (29 acres).
Inclusion Criteria 1 & 2:
Using parcels instead of properties introduced a new set of challenges in identifying the
land that could potentially meet our inclusion criteria, particularly our requirement that
properties must be at least 25 acres to be considered suitable for a conservation easement.
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Obviously, we could not simply apply the 25-acre threshold to our parcel dataset, as a parcel
could potentially fall below that threshold, but be part of a much larger property (Figure 3).
Another challenge was to determine which parcels contain the appropriate resources, such as
habitat or agricultural land, that would qualify them for potential conservation easement
protection.
We addressed both of these problems with a combined solution that used land cover data
and a raster analysis tool known in ArcGIS as “Region Group.” We used data from the 2011
National Land Cover Database to represent land cover, as it was the highest quality option
available for our study area. The National Land Cover Database uses satellite imagery and
remote sensing techniques to classify a grid of 900 m2 pixels across the conterminous United
States into 16 distinct land cover types, including, for example, cultivated cropland, deciduous
forest, and high intensity developed land (Homer et al., 2015). We needed to extract information
from this dataset about which pixels most likely contained the resources to satisfy our inclusion
criterion, and did so by creating a binary dataset that lumped each of the 16 NLCD classes into
either the “suitable” or “unsuitable” category (Table 2). Developed lands were included in the
unsuitable category because an easement must be placed on property that is primarily
undeveloped or “open space,” while the open water category was included because an easement
is based on land ownership. Barren land is a relatively inclusive category, but after spot checking
areas placed in this class around the state, we determined that almost all such instances in our
study area represented mines and quarries, on which a conservation easement could not be
placed.
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Table 2. NLCD 2011 land cover classes and their descriptions (Homer et al., 2015), grouped
into two categories: (1) classes that are suitable for conservation easement protection, and (2)
unsuitable classes.
NLCD Class
Deciduous Forest
Evergreen Forest
Mixed Forest

Suitable

Shrub/Scrub
Grassland/Herbaceous
Pasture/Hay

Cultivated Crops

Woody Wetlands
Emergent Herbaceous
Wetlands
Developed, Open
Space

Unsuitable

Developed, Low
Intensity
Developed, Medium
Intensity
Developed, High
Intensity
Open Water
Barren Land
Perennial Ice/Snow

NLCD Class Description
Areas dominated by trees generally greater than 5 meters tall, and greater than 20%
of total vegetation cover. More than 75% of the tree species shed foliage
simultaneously in response to seasonal change.
Areas dominated by trees generally greater than 5 meters tall, and greater than 20%
of total vegetation cover. More than 75% of the tree species maintain their leaves all
year. Canopy is never without green foliage.
Areas dominated by trees generally greater than 5 meters tall, and greater than 20%
of total vegetation cover. Neither deciduous nor evergreen species are greater than
75% of total tree cover.
Areas dominated by shrubs; less than 5 meters tall with shrub canopy typically
greater than 20% of total vegetation. This class includes true shrubs, young trees in
an early successional stage or trees stunted from environmental conditions.
Areas dominated by graminoid or herbaceous vegetation, generally greater than
80% of total vegetation. These areas are not subject to intensive management such
as tilling, but can be utilized for grazing.
Areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing
or the production of seed or hay crops, typically on a perennial cycle. Pasture/hay
vegetation accounts for greater than 20% of total vegetation.
Areas used for the production of annual crops, such as corn, soybeans, vegetables,
tobacco, and cotton, and also perennial woody crops such as orchards and
vineyards. Crop vegetation accounts for greater than 20% of total vegetation. This
class also includes all land being actively tilled.
Areas where forest or shrubland vegetation accounts for greater than 20% of
vegetative cover and the soil or substrate is periodically saturated with or covered
with water.
Areas where perennial herbaceous vegetation accounts for greater than 80% of
vegetative cover and the soil or substrate is periodically saturated with or covered
with water.
Areas with a mixture of some constructed materials, but mostly vegetation in the
form of lawn grasses. Impervious surfaces account for less than 20% of total cover.
These areas most commonly include large-lot single-family housing units, parks,
golf courses, and vegetation planted in developed settings for recreation, erosion
control, or aesthetic purposes.
Areas with a mixture of constructed materials and vegetation. Impervious surfaces
account for 20% to 49% percent of total cover. These areas most commonly include
single-family housing units.
Areas with a mixture of constructed materials and vegetation. Impervious surfaces
account for 50% to 79% of the total cover. These areas most commonly include
single-family housing units.
Highly developed areas where people reside or work in high numbers. Examples
include apartment complexes, row houses and commercial/industrial. Impervious
surfaces account for 80% to 100% of the total cover.
Areas of open water, generally with less than 25% cover of vegetation or soil.
Areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial
debris, sand dunes, strip mines, gravel pits and other accumulations of earthen
material. Generally, vegetation accounts for less than 15% of total cover.
Areas characterized by a perennial cover of ice and/or snow, generally greater than
25% of total cover.
Note: This land cover is not present in Virginia.
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The binary suitability dataset allowed us to identify areas that satisfy one inclusion
criterion, but we still needed to address the issue of property size. Because parcel size provided
no indication of property size, we employed “Region Group” to our new binary dataset to merge
contiguous pixels with the same value (i.e. suitable or unsuitable) into discrete units. When run
on our suitability dataset, it produced contiguous regions of suitable land whose area could be
calculated. The output of this tool represented a feasible solution to satisfy both of these criteria.
We reasoned that if a parcel overlapped with a region of suitable land that was at least 25 acres
in area, it could potentially be a part of property appropriate for a conservation easement. All
parcels not meeting this requirement were removed.

Inclusion Criterion 3:
The lack of geospatial data standardization also presented challenges when considering
our third criteria—that properties must be owned by private individuals. Several localities
included information on the type of entity that held each parcel, but the majority did not. Instead,
we chose to use another dataset produced by the Virginia Department of Conservation and
Recreation known as the “Conservation Lands Dataset.” Despite its name, this dataset is not a
resource that simply enumerates all conservation lands in Virginia. Instead, while it includes
publicly and privately conserved lands like national forests, state and local parks, and the feesimple holdings of conservation non-profits, it also includes museum and university land
holdings, military installations, and penitentiaries. We chose to use this dataset to eliminate land
that could not be privately owned from our sample because, though it is not exhaustive, it is the
most comprehensive representation available in Virginia of land on which a private landowner

31

could not place a conservation easement. To avoid confusion, throughout the remainder of this
section we will refer to the lands identified in this dataset as “removal areas.”
Unfortunately, the digitized representations of the boundaries of these removal areas did
not always match parcel boundaries exactly due to the lack of standardization across datasets.
The removal areas dataset and each of the 117 parcel datasets were all created, updated, and
maintained by an unknown multitude of different people, with different levels of spatial and
temporal accuracy, and with potentially different techniques, data sources, and spatial references
and projections. As a result, the boundaries of the parcels and the removal areas diverge from
each other in many ways and with varying degrees of severity across the study area (Figure 4).
This means that a procedure which should entail a simple process of selecting and removing the
parcels that spatially match the removal areas became much more complicated.
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(a) Perfect Match

(b) Mild Mismatch

(c) Moderate Mismatch

(d) Severe Mismatch

Figure 4. Four examples of the alignment between parcel data (blue) and the “removal areas”
(red), ranging from exact overlap (a) to extreme and ambiguous misalignment (d).
To our knowledge, ArcGIS does not contain a tool or selection method able to deal
effectively with the variability and uncertainty of this problem. As a result, we had to
manufacture a reasonable solution. While some instances had parcels and removal areas
egregiously mismatched, the majority were fairly well-aligned with only smaller irregularities.
We reasoned that the more a parcel overlapped with removal areas, the more likely it was that
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that parcel was actually in one of the removal areas. Therefore, we calculated the percent of the
area in every parcel that overlapped with removal areas and treated this as a likelihood estimate.
To establish a defensible threshold for the removal area likelihood estimates, we
conducted a rough, visual accuracy assessment with parcel data from a random sample of 30
localities (25.6%). We had no feasible way to assess with certainty whether or not a parcel was
truly in or outside of a removal area, but for the majority of instances, a visual inspection of the
parcel data overlaid with the removal areas was sufficient to make a reasonably confident
determination. This is because, in a majority of situations, the shape and size of the removal area
and parcel features, along with the small magnitude of the data mismatch made it apparent which
features were meant to align (Figure 4).
Table 3. For the accuracy assessment, each parcel is placed into one of the four categories
below. The majority of parcels are unaffected by the removal areas and are therefore
automatically placed in the “True Negative” category. The remaining parcels interact with
removal areas, either accurately or inaccurately, and are placed in “True Positive,” “False
Positive,” or “False Negative” categories.

Positive
Negative

Actually is:

Classified as:
Positive

Negative

True Positive

False Negative

The parcel is actually in a
removal area and gets
removed

The parcel is actually in a
removal area but does not get
removed

False Positive

True Negative

The parcel is not actually in a
removal area but gets
removed

The parcel is not actually in a
removal area and does not get
removed

For all 30 of the sample localities, separate datasets were produced that removed parcels
whose percent overlap with removal areas exceeded a threshold value for each of a set of six
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defined thresholds, resulting in 180 individual sets of parcel data. Starting at 90% overlap, they
decreased in 10% increments down to a threshold of only 40% overlap. The accuracy assessment
was conducted by visually examining every removal area feature and every instance of parcel
features being removed in all 180 datasets, and classifying each parcel as “true positive,” “true
negative,” “false positive,” or “false negative” (Table 3). The results of this analysis can be seen
in Table 4.
Table 4. The total number of parcels across all 30 sampled localities that were placed into each
assessment category for each of the six overlap thresholds.
Overlap Thresholds
90%
80%
70%
60%
50%
40%
False
29
48
75
111
170
284
Positive
False
510
357
277
196
135
87
Negative
True
1,640
1,793
1,873
1,954
2,015
2,063
Positive
True
437,015
436,996
436,969
436,933
436,874
436,760
Negative
0.12%
0.09%
0.08%
0.07%
0.07%
0.08%
% False
439,194
TOTAL

Standard statistical metrics, such as specificity and sensitivity, exist to quantify and
compare the performance of these types of binary classifications. Specificity is the rate of
correctly classified negatives (true negative / true negative + false positive), while sensitivity is
the rate of correctly classified positives (true positive / true positive + false negative). In our
assessment, a threshold of 100% would result in a specificity of 100% (no false positives, but
many false negatives), while a threshold of 0% would result in a sensitivity of 100% (no false
negatives, but many false positives). This means that an ideal threshold would balance these two
measures, but because the removal areas affected a relatively small portion of features in the
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datasets (Table 4), specificity was rendered essentially useless. For example, specificity at the
90% threshold was 99.99% and at the 40% threshold was 99.93%.
Instead, we decided to use a simpler metric to compare the different thresholds that
focused in on the set of features actually being affected by our assessment: the total number of
misclassified parcels. That is, how many total parcels were removed that should not have been
(false positives), and should have been removed but were not (false negatives)? With this metric,
we were able to determine which threshold value maximizes the overall classification accuracy,
and we found that 50% overlap resulted in the least misclassification (Figure 5). This has the
additional benefit of strong face validity as a reasonable threshold—if the majority of a parcel is
covered by a removal area, then it should be removed. With that, all three inclusion criteria were
addressed, and we were able to calculate the number of parcels in each block group on which a
conservation easement could potentially be placed.
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600

500

539

# of parcels misclassified

400
405
371

352

300

307

305

60%

50%

200

100

0
90%

80%

70%

40%

Thresholds

Figure 5. Combined total misclassifications (false positive + false negative) at each tested
overlap threshold value across all 30 sampled localities.
2.2. Public Data Analysis
The first of our statistical models was a binary logistic regression that served as a starting
point to address our research question: Can conservation easement adoption be explained by
community-level variables? The regression model used the base data described above, in
combination with a set of predictive variables, to test the explanatory power of community
characteristics in estimating the likelihood of easements being present in a block group. We drew
from predictive variables established in previous research on individual-level conservation
easement adoption to select the specific community characteristics most likely to affect the
placement of conservation easements. Though these variables were developed in the context of
individual decisions and not the general trends of aggregated groups, we chose to pull from them
for our study for several reasons. First, the body of literature on motivating and constraining
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factors for individual landowners is fairly robust, while very little scholarly work has been done
to investigate social patterns in conservation easement adoption at a larger scale, which meant
that these studies were the most reasonable place to start. We also assumed that while some of
these variables might influence conservation easement uptake differently at the community level,
many of them would likely remain similarly influential when scaled up. Using these variables
allowed us to test that assumption and begin to explore the similarities and differences in patterns
of conservation easement adoption between the two scales.
Many of these variables, however, cannot be easily or directly translated from individual
landowner characteristics to the community level, and even if they could, reliable and consistent
data have not been collected on them across our study area. Consequently, we choose
community-level proxy data to represent the variables. These data were all drawn from free,
publically available sources.

2.2.1. Tested Variables & Proxy Data
We chose nine variables to include in our final analysis: development pressure, age,
income, economic dependence on the land, educational attainment, length of tenure on the land,
property size, conservation value of the land, and nearness to other conserved land. They were
chosen because they were some of the most frequently studied predictive variables across the
literature, and also because they could be represented by available data (Table 5).
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Table 5. Variables included in our final statistical model, along with the previous studies that
found them to be significant predictors, the proxy data we used to represent them, and the
sources of the proxy data.
Proxy Data
Variables
Citations
Proxy Data
Source
Development
Pressure

Age

Income

Economic
Dependence
on the Land

Educational
Attainment

Length of
Tenure

Property Size

Conservation
Value
Nearness to
Conserved
Land

Farmer, Chancellor and
Fischer 2011a; Farmer et
2010-2014 Annual Population
American
al. 2011; Newburn et al.
Change (%)
Community Survey
2005; Rabotyagov & Lin
2013; Rilla 2002
Ernst and Wallace 2008;
Farmer, Chancellor and
American
Fischer 2011a; Kabii and
Median Age
Community Survey
Horwitz 2006;
Rabotyagov & Lin 2013
Farmer, Chancellor and
Fischer 2011a; Ghimire
American
Median Household Income
et al. 2014; Ma et al.
Community Survey
2012
Comerford 2014; Cross
et al. 2011; Farmer et al.
% of Population whose Primary
2015; Kabii and Horwitz
American
2006; LeVert, Stevens
Employment is
Community Survey
and Kittredge 2009;
Agriculture/Forestry/Fishing/Farming
Moon & Cocklin 2011;
Rabotyagov & Lin 2013
Comerford 2014; Ernst
and Wallace 2008;
Farmer, Chancellor and
Weighted Average Educational
American
Fischer 2011a; LeVert,
Attainment (1-5)
Community Survey
Stevens and Kittredge
2009; Rabotyagov & Lin
2013
Brenner et al. 2013;
Farmer, Chancellor and
Fischer 2011a; Farmer,
Chancellor and Fischer
Median # of Years Since
American
2011b; Farmer et al.
Homeowners moved in
Community Survey
2011; Kabii and Horwitz
2006; Rilla 2002;
Selinske et al. 2015
Brenner et al. 2013;
Ferranto et al. 2011; Ma
Median Acreage of Parcels That
et al. 2012; Moon &
County Parcel Data
Could be Easement
Cocklin 2011; Raymond
& Brown 2011
Brain, Hostetler and Irani
2014; Raymond & Brown VA DOF Forest Conservation Value
VA Dept. of Forestry
2011; Rilla 2002; Shultz
(1-5)
2005
McDonald et al. 2007;
VA Dept. of
Rabotyagov & Lin 2013;
% of Area Conserved (nonConservation and
easement)
Rissman and
Recreation
Merenlender 2008
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Most of the data was drawn from the 2010-2014 American Community Survey 5-year
summary (ACS) produced by the U.S. Census Bureau. Several of the variables, namely age,
income, and economic dependence on the land, were represented by their direct corollary at the
block group level. In the ACS, educational attainment is indicated by the proportion of
respondents falling into each of a number categories of educational attainment. These data were
used to create a single measure. We reduced the data to five categories, assigned each category a
number from one to five, multiplied the proportion of respondents in each category by its
number, and then summed the results. Table 6 demonstrates an example of this calculation for
one of the block groups in our sample. This produced a weighted average measure of educational
attainment with a range of 1-5 for each block group.
Table 6. Categories and an example of the calculation used to create the weighted average
measure of educational attainment for a single block group.
% of
Multiplied
Weighted
Educational Category
Number
Population
Factor
Average (1-5)
No High School Diploma
High School Diploma/GED
Some College/Associate’s
Degree
Bachelor’s Degree
Graduate/Professional
Degree

1
2

13.8%
28.7%

0.138
0.574

3

31.4%

0.942

4

11.7%

0.468

5

14.4%

0.72

2.84

We represented the length of tenure on the land using data provided in the ACS which
described the median calendar year individuals moved into their homes and subtracted this from
2016 to produce the median length of tenure in homes. Development pressure is a complicated
notion that a number of different variables could potentially represent. We chose to use the
average annual population change from 2010 to 2014 because the pressure of development is
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likely highest in those areas that have the largest population growth and lowest in those areas that
have the largest population decline. We also reasoned that individuals were likely to perceive
development pressure more regionally, and thus from an area beyond just their block group,
which are on average only 7.1 square miles in our study area. Therefore, we used data at the
locality level to more accurately represent development pressure, such that each block group is
assigned the population change of the entire locality in which it is situated.
The three remaining variables—property size, nearness to conserved land, and
conservation value—were represented with data from sources other than the U.S. Census. We
calculated property size for each block group by taking the median acreage of parcels that we
deemed suitable for easements. Like development pressure, we reasoned that people are likely to
perceive their nearness to other conserved land in a larger region than just their block group, and
thus assigned each block group its corresponding locality-level value for the “nearness to
conserved land” variable. This value was determined by calculating the percent of a locality’s
total area that is occupied by conserved land.
Conservation value is another complicated concept that could shift meanings drastically
based on the goals of the researcher or organization defining it. As such, it is difficult to
represent across our study area in a way that encompasses the values of all easement-holding
organizations. The Virginia Department of Forestry produced a “Forest Conservation Value”
dataset in 2010 that comes the closest and has full coverage across the state. While it is targeted
for forest conservation, it was created using variables that are an important part of conservation
value in a wider range of contexts, such as slope, water quality, landscape fragmentation, soil
productivity, impervious surfaces, and species richness. The data is provided as a spatial dataset
that categorizes the forested portion of the state into five numerical categories, with one being
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the lowest conservation value and five being the highest. We converted this dataset into a grid of
900 m2 pixels across our study area, in which each pixel covering forested land was assigned its
value between one and five, and each pixel covering non-forested land was assigned a value of
zero. Using this grid of pixels we calculated an area weighted average conservation value score
for each block group, which ranged from 0-5. We did this by multiplying the categorical values
by the proportion of a block group’s pixels falling into each category, and then summing these
values.

2.2.2. Statistical Analysis
We used a binary logistic regression analysis to determine how well this set of
community-level data predicts the occurrence of conservation easements and to estimate each
independent variable’s strength and direction of association with the outcome variable. Before
running the analysis, descriptive statistics were calculated and each of the variables was
examined and tested for collinearity. Income, property size, and the count of suitable parcels all
demonstrated a strong right skew. A natural log transformation was successfully applied to each
to reduce this skew and improve model fit and linearity (Box & Tidwell, 1962). Strong
collinearity was observed between the count of suitable parcels and conservation value, and
between education and income. To deal with this problem in the case of the latter pair, we
combined education and income into a single scale measure by multiplying educational
attainment and the natural log of income, which had a Cronbach’s alpha of 0.89. Although the
count of suitable parcels and conservation value form a scale measure with reasonable reliability
(α = 0.72), the count of suitable parcels is a more clearly defined and interpretable measure than
conservation value, which is seriously limited as it represents only one organization’s definition
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of the concept. Additionally, when the measures were combined and included, overall model fit
was insignificant, which was not the case when conservation value was instead removed from
the analysis altogether. For these reasons, we dealt with collinearity between these two by
dropping conservation value from the analysis. Block groups with missing data were removed,
and the final sample size was 3,290 block groups.

2.3. Marketing Data Analysis
Tapestry segment information was analyzed in two ways. We used narrative descriptions
that were provided with each segment to analyze and identify any commonalities present among
the segments with the highest rates of easement occurrence. We also included Tapestry in the
second of our two statistical models, which incorporates both our selected predictive variables
and the segment information into a binary hierarchical generalized linear model (HGLM) to
determine whether the marketing data can augment our prediction or understanding of
conservation easement occurrence.
Tapestry was created using a data analysis technique known as market segmentation,
which can be broadly defined as “viewing a heterogeneous market as a number of smaller
homogeneous markets, in response to differing preferences, attributable to the desire of
consumers for more precise satisfaction of their varying wants” (Smith, 1956, p. 6). As suggested
by the definition, market segmentation is a tool designed to allow businesses to target their
customers more effectively by clustering them into groups based on shared attributes, and since
its introduction in 1956 has become ubiquitous in the industry. Though it is a fairly simple
concept, in practice market segmentation often involves a complicated suite of quantitative and
qualitative data analysis techniques. It can be created for general use or tailored to a specific
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purpose or product, and it is built with either “observable” data, such as demographic, socioeconomic, and geographic information, or “unobservable” data, such as values, beliefs, and
preferences (Wedel & Kamakura, 2000).
One type of market segmentation is known as spatial, or geodemographic, market
segmentation, and it attempts to form coherent groups spatially at the community level. Several
spatial market segmentation datasets exist. We used the 2014 Tapestry Segmentation dataset
created by ESRI. Tapestry was produced using cluster analysis techniques, specifically the
iterative partition K-mean algorithm and Ward’s hierarchical minimum variance, to group the
United States’ population into meaningful clusters. More than 60 demographic, lifestyle,
attitudinal, and purchase preference variables culled from the 2010 Census, the American
Community Survey, market research, and consumer surveys were used as inputs in this analysis
(ESRI, 2015). The resultant 67 clusters can be applied at multiple levels of spatial aggregation,
including county, zip code, and census block group. The census block group is our spatial unit of
analysis throughout, and therefore we chose this version of the data.
These segments act as a sort of “summary” of a rich set of marketing data that
theoretically can describe the general characteristics of the people living in a block group with
more nuance than the census data used in our first analysis. In fact, much of the data we used in
that initial analysis, such as median age, median income, and population change, were also a part
of the set of variables used to produce Tapestry. If conservation easement adoption is in fact
related to community-level information, then Tapestry might be able to help further explain and
predict adoption patterns.
Tapestry uses its formative variables to supply detailed, narrative information about
things like the general age, attitudes, population growth, and purchasing and lifestyle choices of
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each segment (see Appendix H). They provide the information in this narrative format because it
is a proprietary dataset and they want to keep the exact combination of variables used to create
the segmentation obscured. This means that this specific information could not be statistically
analyzed as it relates to easements, but we were still interested in what additional understanding
it might be able to provide about the communities where easements were most likely to occur.
We identified these communities by calculating the proportion of block groups in each Tapestry
segment that contained easements and then determining which segments fell at least one standard
deviation above the mean. Nine segments fit this criterion and their narrative descriptions were
analyzed for common characteristics.
Beyond the narrative information, Tapestry’s main purpose is to identify clusters of
similar communities, and this could be included in our statistical analysis. Five of the 67 total
Tapestry segments did not occur in our study area, and therefore only 62 segments were
included. Because every block group falls into one of these categorical segments, we can treat
this as nested data and use a binary HGLM to incorporate Tapestry directly into our analysis and
determine the effect of these segments on easement presence or absence.
Hierarchical linear models, also known as multilevel models, function similarly to a
standard regression but are specifically designed to be used with nested data structures. This
means that the parameters and interactions can be estimated simultaneously at two or more levels
of aggregation. These levels are often defined spatially, organizationally, or temporally
(Raudenbush, Bryk, & Congdon, 2002). For example, HLM is commonly used in education
research, in which investigators might collect data about individual students, as well as data
about each classroom or each teacher. Every student would be “nested” within a classroom, and,
using HLM, the researchers could estimate the influence of both student and classroom level
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variables on individual student outcomes. Additional higher levels could be added to the analysis
as well, such as school-wide data.
In our study, we conducted a two-level HGLM, in which the lower level unit of analysis
was the block group, and the upper-level unit of analysis was the Tapestry segment. The lower
level of the model is identical to our initial regression analysis, in terms of both the sample size
and the data input (including the binary conservation easement occurrence outcome variable and
the nine predictor variables). The upper level included the 62 Tapestry segments, but also
included two new variables: pro-environmental attitudes and behaviors and outdoor recreation
participation. These two variables are frequently highlighted in the literature as significant
predictors of conservation easement adoption. Information on both of these was included in the
narrative descriptions of each Tapestry segment. We created binary variables for proenvironmental attitudes and behaviors and outdoor recreation participation by qualitatively
coding these narrative descriptions (Table 7). While these data are hypothetically included in the
analysis already as a part of the Tapestry segmentation, we created the qualitatively coded
variables so that we could isolate their specific effects from the overall effect demonstrated by
the segment data (see Appendix I).
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Table 7. Coding criteria and examples for pro-environmental attitudes and behaviors and
outdoor recreation participation (see Appendix G for full coding).
Value
Pro-environmental
Outdoor Recreation

0

1

Criteria
No mention of any pro-environmental
behaviors or attitudes
Criteria
Mention of pro-environmental behaviors
and attitudes
Example Segment: Urban Chic
x “Environmentally aware, residents
actively recycle and maintain a
‘green’ lifestyle.”
x “…commuting by bicycle is
common.”
x “Eat organic foods…”

Criteria
No mention of outdoor recreation
Criteria
Mention of participation in outdoor
recreation
Example Segment: Green Acres
x “Outdoor living also features a
variety of sports: hunting and
fishing, motorcycling, hiking and
camping, and even golf.”
x “Gardening, especially growing
vegetables, is also a priority.”

2.3.1 Statistical Analysis
We conducted the statistical analysis using a dedicated HLM computation software,
known as HLM 7. Before carrying out the analysis, the intra-class correlation coefficient (ICC)
was calculated to determine whether HLM was appropriate for our data. The ICC value was
0.42, which means that roughly 42% of the total variance in our outcome variable occurred
between Tapestry segments, not within them. This indicates strong evidence of clustering and
suggests that HLM was appropriate for our data, as our ICC was higher than the ICC = 0.05 rule
of thumb. The ICC can also be interpreted as the amount of variance in conservation easement
occurrence explained by the Tapestry segments alone.
The model’s predicted probability of easement occurrence and unstandardized residuals
were both saved for each block group and used to produce mapped patterns across our study
area. The predicted probability values were used to create a map depicting the likelihood of
easement occurrence (Figure 6, p.67). The unstandardized residuals were used to
cartographically represent the block groups where the model poorly predicted easement
occurrence (Figure 7, p.67). Block groups with negative residuals where easements were
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predicted but none occurred, and those with positive residuals where easements occurred but
were not predicted were indicated on the map as red and green, respectively. This map was used
in our surveys and interviews to prompt respondents’ ideas about factors that they think may
explain easement occurrence and our model’s areas of poor prediction.

3. Practitioner Input
The geospatial analysis allowed us to address whether or not conservation easements can
be predicted at the community level, as well as estimate the influence of marketing data and
several variables drawn from previous individual-level research. These variables made it possible
to compare our results to previous studies, but we were also interested in identifying what
important influential factors, if any, affect easement adoption at the community level that we had
not already included in our analysis. This led to the second half of our study, which used the
input of conservation easement practitioners primarily to address our second and third research
questions: What additional factors might account for the unexplained variance in conservation
easement adoption, and do practitioners’ perceptions of the factors affecting easement adoption
differ based on characteristics such as the type of organization they work for and their level of
experience?
We sought the input of conservation easement practitioners because they are in a unique
position to understand the community-level forces and trends affecting easement adoption. We
define “conservation easement practitioners” as professionals in Virginia whose jobs include
responsibilities that are related in any way to conservation easements (e.g. recruitment,
monitoring, administration, planning). Unlike the individual landowners that have been the
subject of most previous research and know primarily only about their own attitudes and
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experiences, conservation practitioners have a “bird’s eye view” of easement adoption. They
work with many landowners, including those who have already adopted, as well as those who
have not, and they are aware of the effects of external forces and large-scale legal, political,
economic, and social trends on easement adoption.
We developed an online survey and follow-up interview guide to collect input from these
practitioners, and the main purpose of these instruments was exploratory. We were most
interested in eliciting novel information about the patterns of easement adoption to answer our
second research question, so much of the survey and all of the interviews consisted of various
prompts aimed at this goal. These were primarily open-ended, though several closed-ended items
were included here as well. They asked respondents to draw on their experience and intimate
knowledge of their service area to help explain why easements occur in some places but not in
others. Additional closed-ended questions were also included. The purpose of one set was to
gauge respondents’ perceptions of the previous research variables used in our geospatial
analysis. Others were meant to allow us to answer our third research question and compare the
responses of practitioners based on characteristics such as level of experience with easements
and geographic region.

3.1. Survey Design
The survey instrument consisted of 11 closed-ended and eight open-ended questions split
into three distinct sections: (1) professional characteristics, (2) influential factors, and (3)
organizational effort (see Appendix B).
The first section gathered information on how involved the respondents were in work
related to conservation easements. We asked about this in several different ways to ensure we
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had a full picture of their professional easement experience. Questions were included about the
length of time they had worked in the field, how much of their time was spent with landowners,
and how much of their job was related to easements, as well as an open-ended question
requesting them to briefly describe their current position as it relates to easements.
The second section of the survey included questions about factors that might influence
the adoption of conservation easements. The survey was meant to elicit as much information
about these influential factors as possible, so we had respondents approach the topic in multiple
different ways. We opened this section with a map of the currently held conservation easements
in each respondent’s service area and asked them to describe any reasons they think might
explain why there are more easements in some places than in others. This question was included
here to elicit ideas from the respondents before they were primed by the influential factors
discussed in the subsequent questions. The next question consisted of a battery of 5-point Likerttype items that asked respondents to rate the importance, from “not at all important” to “very
important,” of the predictive factors drawn from prior research that we included in our geospatial
analysis (Table 5, p.39).
The subsequent four questions had respondents view a map of their service area created
from our geospatial analysis. This map used the residuals from our binary HLGM to depict areas
where the model poorly predicted easement occurrence—that is, both where easements occurred
despite low model expectations and where they did not occur despite high expectations. Our
questions asked them to describe any significant factors we had not included in our geospatial
analysis that they felt might explain this poor prediction. We suspected this task would be
mentally taxing, so we also included a question here asking respondents to rate how confident
they were in their responses. We closed this section with another battery of 5-point Likert-type
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items that asked respondents to rate how frequently each of a set of nine types of potentially
influential factors played an important role in influencing easement adoption, from “never
important” to “always important.” These potentially influential factor types included: (1)
individual landowner characteristics, (2) land characteristics, (3) characteristics of the easement
granting organization, (4) encroaching development in the surrounding area, (5) other easements
in the surrounding area, (6) land under other types of protection in the surrounding area, (7)
monetary and tax incentives, (8) issues of subsurface rights, and (9) local land use and zoning
policies.
The final section of the survey asked respondents about the recruitment and outreach
efforts of the organization for which they worked. We included these questions because we
suspected that the level of effort easement-holding organizations put into outreach might help
explain the patterns of easement adoption across our study area. These questions asked
respondents to indicate whether or not their organization used recruitment or outreach at all, how
frequently they used several specific recruitment techniques, and what they perceived to be the
three most effective messages when speaking with landowners. The specific recruitment
techniques we asked about were: (1) phone calls, (2) door-to-door canvassing, (3) advertisement
on radio, television, newspaper, or other media, (4) email, (5) partner organizations, and (6) word
of mouth.

3.2. Survey Sample & Administration
We developed our sample frame to target all professionals in Virginia whose jobs
entailed any involvement with conservation easements. These included individuals who work at
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local, state-wide, and national non-profits, as well as local, state, and federal government
employees. The goal was to achieve as close to a census of this group as possible.
We drew the names and information of the individuals included in our sample frame from
multiple public and private sources. First, we created a list of all organizations that currently hold
conservation easements in Virginia from our conservation easement dataset. Then, we used this
list to visit each organization’s website and collect employees’ contact and job description
information when this was available. If the information was available, we attempted to determine
their involvement with conservation easements by reading their job descriptions. If this
information was not readily available online or we were unable to determine which employees
did and did not work with easements, we contacted each organization via phone or email to
request employee information for anyone in the organization who works with conservation
easements. Additionally, we included a question at the end of our survey that asked respondents
to identify the individuals that they think are most knowledgeable about conservation easement
adoption within the geographic area that they work. We used the responses to this question as a
snowball sampling technique to fill in any gaps that may have existed in our original list. Our
initial sample frame included 148 practitioners. Ten more individuals were added using the
snowball sampling technique.
We administered the survey between March 29 and May 6, 2016, using the Qualtrics
online survey platform. A modified version of the Dillman method was employed (Dillman,
2000), in which we sent an initial invitation email that described the purpose of the study and
provided a link to the survey itself, as well as two reminder emails. The emails were sent one
week apart from each other, and the survey was closed one week after the second reminder email
was sent. The individuals included in the survey through snowball sampling were sent the
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invitation email on a rolling basis as they emerged from survey responses, but their reminder
emails and the close date were administered in one-week increments in the same manner as the
initial sample frame. Of the 158 practitioners included in our sample frame, 79 responded to our
survey. Four invitations bounced back because of invalid email addresses, producing an adjusted
51.3% response rate.

3.3. Follow-up Interviews
A subset of 20 survey respondents were invited to participate in a 15-30 minute follow-up
telephone interview, in which we asked them to expand on some of their answers to the survey.
The primary goal of the survey and interviews was breadth, but we were also interested in depth
of response. Consequently, the interview subset was chosen based on responses to the openended survey questions that were either especially thorough or represented a novel concept. The
purpose of these interviews was to delve further into and provide additional context for the topics
that emerged from our survey results.
Each of the 20 respondents in our interview sample frame was sent one invitation email
that was similar to the survey invitation, but also included a consent form and the map depicting
the areas of poor prediction from our statistical model to be used as a visual aid during the
interview. Thirteen of these practitioners responded to the invitation, and interviews took place
between May 2 and May 12, 2016. The interviews were conducted using a conversational
approach that was loosely guided by several themes but focused primarily on the topics that each
respondent had raised in their particular survey responses (see Appendix C). Interviews were not
recorded, but the interviewer took detailed notes throughout.
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3.4. Data Analysis
We analyzed quantitative data from the survey using SPSS version 23. Simple descriptive
statistics were used to gauge respondents’ relative perceptions of the variables used in our
geospatial analyses, the potentially influential factor types, and the outreach methods.
Additionally, T-tests and ANOVA analyses were conducted to compare these perceptions
between different practitioner groups based on several characteristics. These included
respondents’ organization type, region of the state, number of years of experience, level of
involvement with conservation easements, frequency of interaction with landowners, confidence
in their open-ended responses, and their organizations’ use of recruitment and outreach. The
three measures collected describing respondents’ years of experience (i.e. number of years in
private land conservation, with easements, and with easements in the same geographic region)
were highly correlated (r = 0.67, r = 0.68, r = 0.86). The number of years they had worked with
conservation easements broadly was chosen to represent the three and converted to a four-point
categorical scale using quartiles as the cut-points. Only those analyses that produced meaningful
and significant results are reported.
Qualitative data collected through the survey and interview instruments were organized,
coded, and analyzed using Microsoft Excel. For some of this data we organized responses into
distinct concepts and counted to determine the number of respondents who mentioned each idea.
These were the qualitative data gathered from the item that asked respondents to list effective
outreach messages as well as the write-in options that were included at the end of the second and
third batteries of questions (which asked about types of potentially influential factors and
outreach methods, respectively). For the remaining qualitative survey data, which comprised the
open-ended responses to the two map-based prompts, a similar procedure was carried out.
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However, once unique concepts were identified and counted, we further grouped them into larger
themes. These concepts and themes were used to organize and describe the potentially influential
factors identified by respondents. Interview data was not included in any counts but was
incorporated here to provide additional detail and context, when applicable, for the factors
identified by respondents in the survey.

55

RESULTS
1. Introduction & Descriptives
The purpose of our research was to determine whether conservation easement adoption is
affected by large-scale factors and begin to explore what those factors are. The results which
follow are structured around our specific questions within this larger purpose. Can conservation
easement adoption be explained by community-level variables? This was our first research
question and it was addressed (along with its constituent sub-questions) with results presented
from the binary logistic regression, the binary HGLM, and the analysis of the characteristics of
high easement-occurrence Tapestry segments. These are followed by results from the survey and
interviews, which address our second research question: What additional factors might account
for the unexplained variance in conservation easement adoption? These results concerned
respondents’ perceptions of possible factors we suspected might be influential, their
organizations’ outreach and recruitment efforts, and their ideas about potentially influential
factors elicited through open-ended responses to two maps. Our final research question—Do
practitioners’ perceptions of the factors affecting easement adoption differ based on certain
characteristics?—also relies on survey data. Statistical comparisons made between practitioner
groups are reported in a unique section at the end of the results.
Our two geospatial statistical analyses included 10 final independent variables, eight at
the block group level and two at the Tapestry segment level. Descriptive statistics for these two
groups of variables can be seen in Table 8 and Table 9, respectively. Our dependent variable in
both analyses was the binary presence or absence of conservation easements at the block group
level. Of the block groups in our sample, 26% contained at least one easement (n = 869), and
74% contained no easements (n = 2,467). Seventy-nine conservation easement practitioners
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respond to our online survey. Practitioners were well represented across all easement-holding
organization types, regions of the state, years of experience, and levels of involvement with
conservation easements (Table 10).
Table 8. Descriptive statistics for the independent variables at the block group level (included in
both statistical models). For the natural log-transformed variables, statistics are provided for
both their original and transformed versions.
Block Group Level Descriptive Statistics

N

Min.

Max.

Mean

Std.
Dev.

# of Suitable Parcels

3336

1

6,036

495.02

549.7

Median Age

3333

14.4

81

41.57

8.3

Population Employed in Ag.,
Forestry, Fishing, or Farming (%)

3336

0

48.64

1.27

3.25

Median Parcel Size (acres)

3336

0

6,058.93

7.48

122.79

Weighted Average Educational
Attainment (1-5)

3336

1

4.75

2.92

0.59

Median Household Income ($)

3329

5,288

250,001

74,500.51

43,994.91

Median Length of Tenure (years)

3290

5

47

17.28

5.18

Annual Pop. Change 2010-2014
(%)

3336

-7.85

18.01

3.33

4.61

% of Area Conserved

3336

0

58.78

10.17

9.77

Median Household Income x
Education*

3331

0

56.81

32.55

8.01

# of Suitable Parcels

3336

0

8.71

5.21

1.83

Median Parcel Size (acres)

3336

-4.17

8.71

0.07

1.28

Natural Log
Transformed

Original

Variable

*Only median household income was natural log transformed, and then multiplied with untransformed
educational attainment to form a scale measure.
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Table 9. Descriptive statistics for variables at the Tapestry segment level (included in only the
HGLM).
Outdoor Recreation
Pro-environmental Behaviors
Participation
& Attitudes
Absent

Present

Absent

Present

N

29

33

41

21

%

46.8%

53.2%

66.1%

33.9%

Table 10. Survey respondents’ organization type, geographic region, number of years working
with conservation easements, and level of involvement with conservation easements.
Organization Type
Geographic Region
Frequency Percent

Frequency Percent

Local Land Trust

11

13.9

Tidewater

11

13.9

State Land Trust

16

20.3

Central

13

16.5

Local Government

14

17.7

Shenandoah

8

10.1

State Government

17

21.5

New River
Valley/Blue Ridge

9

11.4

National Land Trust

8

10.1

Far Southwest

4

5.1

SWCD

10

12.7

NOVA

7

8.9

Professional

3

3.8

Statewide

27

34.2

Total

79

100.0

Total

79

100.0

Number of Years Working With
Easements

Amount of Work Related to Easements

Frequency Percent

Frequency Percent

0-4

19

24.1

All of my work

18

22.8

5-9

19

24.1

Most of my work

23

29.1

10-14

18

22.8

Some of my work

18

22.8

15+

23

29.1

Little of my work

14

17.7

Total

79

100

Total

73

92.4
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2. Research Question 1
Can conservation easement adoption be explained by community-level variables?

2.1. Binary Logistic Results
The binary logistic regression model indicates that all of our included variables were
statistically significant predictors of easement presence (Table 11). The number of suitable
parcels had the strongest positive effect on the likelihood of easement presence, followed closely
by median parcel size. Median age, the proportion of the population employed in agriculture,
forestry, fishing, or farming, average annual population change, and the proportion of the area
already conserved all had similarly moderate positive effects on the likelihood of easement
presence. Median length of tenure and the combined measure of education and income both had
a moderate negative relationship with the dependent variable.
Our model fit was good, estimated to be 37.7% by the Cox & Snell pseudo r-squared, and
55.1% by the Nagelkerke pseudo r-squared. We also calculated the adjusted count r-squared to
allow a comparison of predictive ability between this model and the binary HGLM, because the
HLM software used to conduct the analysis does not report a traditional r-squared measure. The
adjusted count r-squared for the binary logistic model is 39.0%. Additionally, the model’s overall
accuracy was 83.9%, indicating strong predictive ability.
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Table 11. Results of the logistic regression of proxy variables on the binary conservation
easement presence outcome variable at the census block group level.
Odds
β
S.E.
Wald Significance
Ratio
# of Suitable Parcels*

1.268

0.070

330.761

<0.001

3.553

Median Age

0.022

0.008

7.577

0.006

1.022

% of Pop. Employed in Ag.,
Forestry, Fishing, or Farming

0.045

0.015

9.490

0.002

1.046

Median Parcel Size (acres)*

0.809

0.060

179.178

<0.001

2.246

Median Length of Tenure

-0.049

0.013

14.103

<0.001

0.952

% Annual Pop. Change 20102014

0.049

0.017

8.465

0.004

1.050

% of Area Conserved

0.026

0.005

28.029

<0.001

1.026

-0.026

0.010

6.440

0.011

0.974

-8.651

0.642

181.842

<0.001

0.000

Median Household Income* x
Education
Constant
*Natural log transformed

2.2. Tapestry Segments Data
The ICC indicated that 42.7% of the variance in easement occurrence at the block group
level happens between Tapestry segments, which means that easements meaningfully cluster in
segments and occur more frequently in some than in others. Table 12 shows a breakdown of the
number and percent of block groups in each Tapestry segment that contained at least one
easement. Nine of the 62 segments in our study area had a percentage of block groups with
easements stretching beyond one standard deviation above the mean.

60

Table 12. The number and percent of census block groups in each Tapestry segment with
conservation easements. The mean percent of block groups with easements was 16%, with a
standard deviation of 21%. Those block groups greater than one standard deviation above the
mean were identified and compared for commonalities.

Within 1 Std. Deviation of Mean

>1 Std. Deviation Above
Mean

# of Block Groups

Prairie Living
The Great
Outdoors
Rooted Rural
Rural Resort
Dwellers
Salt of the Earth
Southern Satellites
Green Acres
Silver & Gold
Rural Bypasses
Senior Escapes
Middleburg
Down the Road
Savvy
Suburbanites
Comfortable Empty
Nesters
Exurbanites
Midlife Constants
Golden Years
Heartland
Communities
In Style
Soccer Moms
Diners & Miners
Small Town
Simplicity
Front Porches
Rustbelt Traditions
College Towns
Parks and Rec
Professional Pride
Retirement
Communities
Traditional Living
Home Improvement

Total

Percent
with
Easements

7

9

78%

20

51

71

72%

77

139

216

64%

17

30

47

64%

62
62
64
15
64
12
41
20

86
76
77
13
55
6
19
9

148
138
141
28
119
18
60
29

58%
55%
55%
46%
46%
33%
32%
31%

139

60

199

30%

110

43

153

28%

76
76
34

27
26
10

103
102
44

26%
25%
23%

61

17

78

22%

68
113
40

15
20
7

83
133
47

18%
15%
15%

66

9

75

12%

35
28
19
71
114

4
3
2
7
11

39
31
21
78
125

10%
10%
10%
9%
9%

22

2

24

8%

11
80

1
7

12
87

8%
8%

No
easements
present

>1 easement
present

2

61

Pleasantville
Urban Chic
Metro Fusion
Top Tier
Old and
Newcomers
Up and Coming
Families
Boomburbs
Family
Foundations
Bright Young
Professionals
Enterprising
Professionals
Modest Income
Homes
Young Restless
American
Dreamers
City Lights
City Commons
Hardscrabble Road
Emerald City
Military Proximity
Dorms to Diplomas
Set to Impress
Urban Villages
Pacific Heights
Metro Renters
International
Marketplace
Trendsetters
Social Security Set
NeWest Residents
Laptops and Lattes
The Elders
Southwestern
Families
Downtown Melting
Pot
City Strivers
TOTAL

61
43
29
153

5
3
2
10

66
46
31
163

8%
7%
6%
6%

37

2

39

5%

24

1

25

4%

97

4

101

4%

27

1

28

4%

71

1

72

1%

99

1

100

1%

26

0

26

0%

25

0

25

0%

18

0

18

0%

16
16
15
13
13
11
8
7
6
6

0
0
0
0
0
0
0
0
0
0

16
16
15
13
13
11
8
7
6
6

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

6

0

6

0%

4
4
4
3
3

0
0
0
0
0

4
4
4
3
3

0%
0%
0%
0%
0%

1

0

1

0%

1

0

1

0%

1
2467

0
869

1
3336

0%
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The nine high-occurrence segments are (1) Prairie Living, (2) The Great Outdoors, (3)
Rooted Rural, (4) Rural Resort Dwellers, (5) Salt of the Earth, (6) Southern Satellites, (7) Green
Acres, (8) Silver & Gold, and (9) Rural Bypasses. We analyzed the qualitative and quantitative
descriptions of each of the Tapestry segments to identify commonalities among these nine.
All existed in a rural or “bucolic” setting, and three were further identified as being rural
enclaves within or near a metropolitan area. They also represented a generally older and
predominately white demographic, with the median age of all nine being above the national
median and the white percent of the population being substantially higher than the national
median in all but the Rural Bypasses segment. However, no clear trend was evident in education
and income levels. Four of the segments fell above and five fell below the national median
income of $52,100. The lowest median income was $29,100 in Rural Bypasses, and the highest
was $75,600 in Green Acres. Similarly, while 60% of people in The Great Outdoors and Green
Acres segments attended college, 61% in the Rooted Rural and 67% in the Rural Bypasses
segment had only a high school diploma or less. Primary employment in most of these segments
was in “blue collar” manufacturing or land-dependent industries, such as agriculture, forestry,
and mining, but in several segments, residents were predominantly retired. Residents in four of
the segments were specifically identified as generally being politically, socially, and religiously
conservative.
Outdoor activities were an important component of nearly all of these high-occurrence
segments. Participation in vegetable gardening and recreation activities like hunting, fishing,
hiking, and camping were mentioned in all but two segment descriptions. Additionally, in seven
of the segments, ownership of trucks, ATVs, and riding lawnmowers was very common, as was
an interest in “do it yourself” and home improvement projects in five. People in six of these
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segments were identified as not very comfortable with new technology or the internet, and in the
Salt of the Earth segment were described as people who “avoid the internet, and find computers
confusing.” Residents in the Rural Bypasses and Southern Satellites segments were reported to
rely mostly on television as their primary source of information. In five of the segments, the
Country Music Television (CMT) channel was cited as being especially popular. In three
segments each, residents commonly belonged to social and charitable organizations, a significant
inventory of seasonal and vacation homes was present, and consumers were generally thrifty and
“cost conscious.”

2.3. HGLM Results
The full binary HGLM includes all of the same information as the binary logistic
regression but adds the Tapestry segments, outdoor recreation participation, and proenvironmental attitudes & behaviors. The results indicate that all of the block group level
variables are statistically significant, except the combined education and income measure.
Outdoor recreation participation and pro-environmental attitudes & behaviors were not found to
be statistically significant predictors (Table 13). The odds ratios of the significant variables
indicate that the block group level variables maintain almost exactly the same relationship with
the dependent variable that was present in the single-level binary logistic regression (Table 11).
The model fit of the HGLM was good, estimated to be 39.0% using an adjusted count r-squared
calculation, as was its overall accuracy (83.9%). However, both of these measures are exactly the
same as the previous model, indicating that Tapestry was unable to contribute new information
or power to our predictive model.
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Using the results from this model, we represented the probability of conservation
easement occurrence across our study area (Figure 6) and created another map using the
residuals produced from the model to represent areas where the model poorly predicted
conservation easement occurrence (Figure 7). The second map was used as a prompt in our
surveys and interviews of easement practitioners.
Additionally, although pro-environmental attitudes & behaviors and outdoor recreation
participation were insignificant predictors in our overall model, we were interested in whether a
significant relationship might exist that was being obscured by the other variables in the model
(see Appendix I). We tested their bivariate relationship with easement occurrence using a chisquare test. Results suggest that block groups with outdoor recreation were significantly more
likely than expected, and block groups with pro-environmental attitudes & behaviors were
significantly less likely than expected to have easements (Table 14).
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Table 13. Results of the hierarchical generalized linear model (HGLM).
Significanc
β
S.E.
t-ratio
e

Tapestry

Block
Group

Constant
Outdoor Recreation
Participation (Binary)
Pro-environmental
Attitudes &
Behaviors (Binary)
# of Suitable Parcels*
Median Age
% of Pop. Employed
in Ag., Forestry,
Fishing, or Farming
Median Parcel Size
(acres)*
Median Length of
Tenure
% Annual Pop.
Change 2010-2014
% of Area Conserved
Median Household
Income* x Education

Odds
Ratio

-2.640

0.274

-9.623

<0.001

0.071

0.478

0.268

1.787

0.079

1.613

0.056

0.147

0.380

0.705

1.058

1.254
0.021

0.073
0.009

17.184
2.462

<0.001
0.014

3.503
1.022

0.044

0.020

2.164

0.031

1.045

0.801

0.072

11.073

<0.001

2.228

-0.048

0.010

-4.733

<0.001

0.953

0.051

0.020

2.568

0.010

1.052

0.026

0.005

5.146

<0.001

1.027

-0.019

0.015

-1.287

0.198

0.981

*Natural log transformed

Table 14. Results of chi-square tests comparing binary measures of outdoor recreation
participation and pro-environmental attitudes & behaviors to the presence or absence of
conservation easements at the block group level.
Outdoor Recreation
Participation

χ2 = 195.26, p < 0.001

Easements
No Easements

Observed
Expected
Observed
Expected
Total

No Easements

Absent

814

55

663.5

205.5

1733

734

1883.5

583.5

2547

789

Total
869

2467
3336

Pro-environmental
Attitudes &
Behaviors

χ2 = 61.91, p < 0.001

Easements

Present

Observed
Expected
Observed
Expected

Total

66

Present

Absent

137

732

224.3

644.7

724

1743

636.7

1830.3

861

2475

Total
869

2467
3336

Figure 6. The probability of conservation easement occurrence at the census block group level
across our study area.

Figure 7. The mapped residuals of our statistical model. Red areas indicate block groups that
had a high probability of conservation easement occurrence, but contained no currently held
easements, while green areas indicate block groups that had a low probability of conservation
easement occurrence, yet contained at least one currently held easement. Census block groups
with neither green nor red overlay indicate areas where the model accurately predicted the
presence or absence of conservation easements. The categories were delineated using standard
deviation.
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2.4. Survey Results – Practitioner Insights on Geospatial Variables
In the survey, before we showed respondents the mapped patterns produced by our
models, we were interested in learning about their perceptions of the variables that we had
included in those models. Do they agree with previous research that the variables we have
chosen are, in fact, influential? To this end, we presented them with the variables and asked,
“How important do you feel each of these variables actually is in influencing the adoption of
easements?” Responses can be seen in Table 15. In general, respondents felt that most of these
variables were at least moderately important. Only educational attainment and participation in
outdoor recreation received a mean score below three, the midpoint. Respondents felt that the
physical and external characteristics of conservation value and development pressure were the
most important, followed thereafter by the two financial variables.
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Table 15. Respondents’ perceptions of the importance of factors included in our geospatial
analysis (n = 69).
Not at All
Slightly
Moderately
Very
Important
Mean
Important Important
Important
Important
Conservation
Value of the
Land
Development
Pressure
Economic
Dependence
on the Land
Income
Proenvironmental
Attitudes &
Beliefs
Nearness to
Already
Conserved
Land
Age
Length of
Ownership
Property Size
Educational
Attainment
Participation
in Outdoor
Recreation

1.5%

8.7%

23.2%

37.7%

29.0%

3.8

5.8%

5.8%

24.6%

34.8%

29.0%

3.8

1.5%

13.0%

27.5%

37.7%

20.3%

3.6

7.3%

13.0%

26.1%

30.4%

23.2%

3.5

4.4%

13.0%

33.3%

29.0%

20.3%

3.5

5.8%

17.4%

24.6%

42.0%

10.1%

3.3

4.4%

18.8%

31.9%

39.1%

5.8%

3.2

8.7%

20.3%

27.5%

36.2%

7.3%

3.1

11.6%

18.8%

24.6%

36.2%

8.7%

3.1

11.6%

21.7%

36.2%

26.1%

4.4%

2.9

18.8%

23.2%

31.9%

23.2%

2.9%

2.7

4. Research Question 2
What additional factors might account for the unexplained variance in conservation easement
adoption?

4.1. Survey Results – Practitioner Insights on Potentially Influential Factors
We were interested in respondents’ perceptions of the relative importance of broader
categories of factors as well as several variables that we suspected might be influencing
easement adoption but had not been included in previous research. A battery of nine types of
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potentially influential factors, as well as space to write in three additional factors, was presented
to respondents and we then asked them, “In your experience, how common is it that each of the
following types of factors plays an important role in predicting the creation of a new easement?”
Responses can be seen in Table 16. The table is sorted by the mean response on a five-point
scale, with “always important” representing a 5 and “never important” representing a 1.
Monetary and tax incentives were the most highly rated, followed closely by individual
landowner characteristics. Respondents generally felt that all of the included items, except issues
of subsurface rights, were at least sometimes important. Issues of subsurface rights was the only
item with a mean score below the midpoint, and it was also the most variable.
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Table 16. Respondents’ perceptions of the frequency of importance of several categories of
potentially influential factors.
Never
Rarely
Sometimes
Usually
Always
Mean
Important Important Important Important Important
Monetary and
Tax Incentives
(n = 69)
Individual
Landowner
Characteristics
(n = 69)
Organizational
Characteristics
(n = 69)
Land
Characteristics
(n = 69)
Local Land Use
& Zoning
Policies
(n = 69)
Other
Easements
Nearby
(n = 69)
Encroaching
Development
(n = 69)
Non-easement
Protected Land
Nearby (n = 69)
Issues of
Subsurface
Rights (n = 67)

1.5%

2.9%

7.3%

50.7%

37.7%

4.2

0.0%

1.5%

23.2%

36.2%

39.1%

4.1

0.0%

8.7%

21.7%

40.6%

29.0%

3.9

1.5%

1.5%

33.3%

34.8%

29.0%

3.9

1.5%

8.7%

24.6%

37.7%

27.5%

3.8

1.5%

4.4%

40.6%

44.9%

8.7%

3.6

1.5%

4.4%

44.9%

31.9%

17.4%

3.6

0.0%

13.0%

53.6%

29.0%

4.4%

3.3

7.5%

35.8%

28.4%

13.4%

14.9%

2.9

Space was provided to allow respondents to write in and rate the frequency of importance
of up to three additional influential factors, the results of which were qualitatively coded and are
included in Table 17. Estate planning and the level of community support for conservation
easements were the additional factors most frequently mentioned by respondents. Respondents
rated all 12 additional factors as being at least sometimes important, with most being rated
usually or always important (except for promotion by attorneys, which was written in but not
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rated). Several of the factors were written in by respondents despite fitting clearly within the
factors already included in the question, such as the presence of easement-holding organizations,
incentive value, and nearness to water.
Table 17. Additional possible factors written in by respondents.
Factors

Count

Mean Frequency of Importance

Estate Planning
Community Support of Easements
Personal Relationships
Presence of Easement-holding Organization
Easement Transaction Cost
Landowner Interest in Easements
Incentive Value
Availability of Grant Funding
Flexibility of Easement Terms
Promotion by Attorneys
Nearness to Water
Media Coverage

4
3

3.75
4

2
2

5
4.5

2
2

4.5
5

2

3

1
1

4
5

1
1

4

1

4

4.2. Survey Results – Practitioner Insights on Organizational Effort & Outreach
We suspected that organizational effort might play an important role in easement
adoption, and therefore asked respondents, “Does your organization advertise or attempt to
recruit new landowners to adopt conservation easements in any way, other than word of mouth?”
Roughly half of our respondents (49%) answered “yes” and were asked about a set of six
methods of outreach in the follow-up question: “To what extent does your organization rely on
each of the following methods to recruit new landowners?” Responses can be seen in Table 18.
Word of mouth and partner organizations were relied upon extensively, while email was used
only sometimes, and phone calls, media advertisement (radio, television, and newspaper), and
door-to-door canvassing were infrequently or never used by organizations.
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Table 18. The frequency of use of several types of organizational outreach.
All of the
Never Rarely Sometimes Often
Time
Word of Mouth
(n = 34)
Partner
Organizations
(n = 34)
Email
(n = 32)
Phone Calls
(n = 34)
Media Advertisement
(n = 34)
Door to Door
(n = 34)

Mean

0.0%

0.0%

5.9%

52.9%

41.2%

4.4

0.0%

0.0%

26.5%

58.8%

14.7%

3.9

37.5%

15.6%

31.3%

12.5%

3.1%

2.3

32.4%

41.2%

20.6%

5.9%

0.0%

2.0

47.1%

17.7%

26.5%

8.8%

0.0%

2.0

94.1%

5.9%

0.0%

0.0%

0.0%

1.1

Three boxes were provided to allow respondents to write in and rate the frequency of use
of additional methods of outreach, and the results were qualitatively coded (Table 19). Meetings
and workshops were the most commonly mentioned additional method of outreach, but all
methods written in by respondents were rated as being frequently used by their organizations.
Table 19. Additional types of organizational outreach written in by respondents.
Method of Outreach
Meetings & Workshops
Targeted Mailing & Newsletter
Website
Brochures
Public Events
Social Media
Attorney Referrals
Landowner Referrals

Count

Mean Frequency of Use

12
7
5
4
4
3
1
1

4
4
4.5
4.3
4
4
4
4

4.2.1. Influential Messages
We asked respondents to provide their top three answers to the question: “When your
organization attempts to recruit new landowners, what arguments or messages do you think have
73

been most effective at influencing easement adoption?” The results were qualitatively coded and
can be seen in Table 20. By far the most frequently cited influential message was information
about the available monetary incentives for adoption. This was followed by messages that
provided stories of other landowners who have already adopted easements (and sometimes their
contact information), described the conservation value and importance of the resources present
on landowners’ property, and explained the ability of easements to protect their land from
development.
Table 20. Messages that respondents perceived to be most effective at influencing conservation
easement adoption. The numbers represent a count of how many times each subject was
mentioned by respondents.
Most
Second most Third most
TOTAL
Message
effective
effective
effective
12
7
5
Monetary Incentives
24
2
3
1
Other Landowners
6
2
2
2
Land’s Conservation Value
6
2
4
Protection from Development
6
1
2
2
Land Use is Retained
5
2
2
1
Land Protection
5
1
3
Easement Perpetuity
4
1
1
1
Protection of Personal Legacy
3
1
1
Protection of Rural Character
2
1
1
Easements Are Voluntary
2
1
1
Compatibility with Land Use
2
1
Aid in Generational Planning
1
1
Protection of Family Heritage
1
Organization’s Customer
Service
Connectivity with Other
Protected Land

-

-

1

1

-

-

1

1

4.3. Survey & Interview Results – Exploratory Factors Identified by Practitioners
Respondents were asked to look at maps of their service area that depicted (1) the
location and extent of currently held conservation easements and (2) the residuals from our
geospatial analysis (Figure 7; p.67) and to identify factors that might be affecting these spatial
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patterns. Using qualitative coding and sorting, we identified consistent and repeated themes that
emerged from these open-ended prompts (Table 21). Interviews were conducted with a subset of
respondents, the results of which were used to provide additional detail and context to the factors
identified in the survey responses. The findings of this qualitative analysis are described below
and comprise the synthesis of information gleaned from both interviews and open-ended survey
responses.

Table 21. The specific factors and larger themes that emerged from open-ended responses to (1)
a map depicting currently-held easements (“Easements Only”), and (2) a map depicting areas
where our geospatial model poorly predicted easement occurrence (“Model Patterns”).
Respondents described factors that they perceived to positively (“Pos. Influence”) and
negatively (“Neg. Influence”) influence easement adoption, and factors whose effects were
perceived to be varied (“Mixed”). The numbers represent a count of how many times each
concept was mentioned by respondents.
Easement
Only

Model Patterns

49

Pos.
Influence
46

Neg.
Influence
0

Education & Outreach

15

15

Local Accessibility

10

Prioritization

13

Degree of Presence
Organizational Capacity

TOTAL

Mixed

Combined

0

46

95

-

-

15

30

13

-

-

13

23

9

-

-

9

22

10

9

-

-

9

19

1

-

-

-

-

1

Politics, Government, & Land Use Planning

29

9

19

6

34

63

Local Government & Land Use Planning

29

9

17

6

32

61

-

-

2

-

2

2

25

19

15

1

35

60

Conservation Ethic

14

10

-

-

10

24

Awareness & Understanding

9

8

2

-

10

19

Anti-Government & Property Rights Advocacy

2

-

13

-

13

15

Community Cohesion

-

1

-

1

2

2

30

29

0

0

29

59

Amenities

9

14

-

-

14

23

Natural Resources

16

4

-

-

4

20

Historic Resources

5

11

-

-

11

16

Easement-holding Organization Effort

Macro-political Factors

Community Characteristics

Conservation Value

75

37

10

6

2

18

55

Sociodemographics

32

9

1

2

12

44

Degree of Connection with Land

5

1

5

0

6

11

25

6

20

1

27

52

Development Pressure

19

5

4

1

10

29

Urbanity

4

1

7

-

8

12

Development Potential

2

-

9

-

9

11

25

10

9

4

23

48

Value of Incentive

21

3

8

4

15

36

Incentive Presence
Cost of Transaction

2

7

-

-

7

9

2

-

1

-

1

3

12

19

0

0

19

31

Opinion Leaders & Interpersonal
Communication

9

14

-

-

14

23

Professional Advocates

3

2

-

-

2

5

Community Groups

-

2

-

-

2

2

External Easement Education

-

1

-

-

1

1

9

6

7

0

13

22

Production Status

7

2

7

-

9

16

Soil Productivity

2

4

-

-

4

6

5

1

5

0

6

11

Clouded Ownership

5

-

2

-

2

7

Corporate Ownership

-

1

3

-

4

4

Landowner Characteristics

Land Development

Cost vs. Benefit of Adoption

Promotion by Other Entities

Agricultural Production

Incompatible Ownership

4.3.1. Easement-holding Organization Effort
Education & Outreach
The level of effort exerted by easement-holding organizations to promote the adoption of
conservation easements was the factor most frequently cited by respondents as having an
influence on the likelihood of adoption. One expression of this effort is the level of active
landowner education and outreach conducted by organizations. One respondent suggested that
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active outreach is “the most determining factor” in whether or not an area is likely to have
easements. These efforts can take many forms, but one-on-one interactions, meetings, and
newspaper articles were the methods most frequently mentioned by respondents. Respondents
felt that education and outreach were important because they raised awareness and understanding
of easements broadly, as well as awareness and trust of their specific organization. Several
respondents thought that organizations could further build trust and awareness by becoming
involved in outreach on broader conservation, land management, and community issues. It was
also suggested that concerted education and outreach were most important and most effective
when an easement-holding organization first becomes involved in an area. As knowledge and
awareness grow among landowners, the importance of outreach decreases while the importance
of positive word of mouth increases. Respondents also identified the presence of professional
advocates and positive opinion leaders in communities as having the potential to replace the need
for direct outreach by easement-holding organizations.

Local Accessibility
Respondents felt that having local access to the offices and staff of an easement-holding
organization was important in positively influencing conservation easement adoption. Some
thought that this access was most effective when it represented a local non-profit land trust,
while others felt that the presence of local staff and offices of regional and statewide
organizations was equally effective. Respondents specified that local embeddedness was
significant because it builds trust in the community, and “people trust the people they know.”

Prioritization
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Some easement-holding organizations prioritize certain areas and concentrate their efforts
in these locations, and respondents identified this prioritization as having a positive influence on
conservation easement adoption. The Virginia Outdoor Foundation (VOF) and The Nature
Conservancy (TNC) are two of the largest easement-holding organizations in the state, and
respondents identified both as participating in prioritization efforts. One respondent suggested
that in their defined priority areas, TNC pursues conservation easements with every landowner.

Degree of Presence
Respondents also felt that having more than one land trust or another type of easement
granting organization actively present in an area had an additive effect that raised general
easement awareness and increased the likelihood of conservation easement adoption.

Organizational Capacity
Several respondents identified a limitation in personnel and financial organizational
capacity as limiting the amount of outreach that can be conducted and the number of properties
that can be accepted by some easement-holding organizations. This was also tied to changes in
funding and organizational priorities.

4.3.2. Politics, Government, & Land Use Planning
Local Government & Land Use Planning
The support or opposition of local governments and politicians for conservation
easements was identified by respondents as often playing a critical role in determining whether
easements will be adopted in an area or not. In some parts of the state, municipalities have been

78

actively supportive and encouraging of easements. One way this support can be expressed is
through the creation of local Purchase of Development Rights (PDR) programs, according to
respondents. These programs provide a source of easement funding that is an alternative to tax
incentives, allow localities to hold easements themselves, and often target agriculturally
productive lands, which some respondents felt were otherwise less likely to be placed in an
easement. In other parts of the state, local governments can display an active and vocal
opposition to easements. Some respondents felt that government opposition to easements could
be tied directly to negative community sentiments. Others suggested that opposition also
occurred in rural areas where land values were already low, the locality is supported primarily
through property taxes, and government officials were afraid that reduction in land value
associated with the placement of easements could harm the ability to collect on their primary
form of income.
According to respondents, local government support or opposition is often expressed
through local land use and zoning policies. Comprehensive plans, which detail the future planned
land use across a locality, often drive the possibility of easement adoption. Respondents
suggested that if an area is designated for development and growth, then easements will not be
allowed by the locality, and easement-holding organizations will specifically avoid working
there. As one respondent put it, “local government can stop an easement in its tracks with a
comprehensive plan.” Additionally, comprehensive plans and their growth areas were identified
as being both influenced by and drivers of development pressure and land value.
While local governments can wield comprehensive plans as a tool to actively support or
deny easements, respondents suggested that often local zoning policies can also have a passive
effect on the likelihood of easement adoption. For example, in some areas localities have zoned
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for residential use and have thus “parcelized” and subdivided the land into smaller units which
decreases the likelihood of an easement being placed there. Respondents also cited restrictive
zoning policies, such as agricultural and forestal districts, which, like easements, are intended to
protect the land from conversion and development, but can have the effect of negatively
influencing easement adoption by reducing both land value and the need for protection. As one
respondent put it, “the strength of local zoning ironically significantly reduces easement value.”

Macro-political Factors
There was a perception among some respondents that the expectations and requirements
that go along with conservation easements are becoming increasingly restrictive over time. An
example provided by one respondent pointed to a new policy introduced two years ago that no
longer permits oil and gas drilling to occur on VOF easements. This increasing restrictiveness
was mentioned not only regarding the stipulations that go along with easement agreements, but
also the “value” a property must represent to be considered by an organization. The bar for what
is considered a high-value property for conservation is continually being raised. Respondents
suggested that because of this, enthusiastic landowners are being denied easements. They said
that these landowners could have been opinion leaders promoting easement adoption among their
neighbors and their broader social network. However, once they are turned away they either
cannot serve that function or might even spread negative word of mouth about their experience
and discourage other landowners from adopting. Respondents pointed out, though, that the
reason for this increasing restriction is the limitation in easement-holding organizations’
financial and personal capacity. As one respondent put it, “We just don’t have the ability to take
everything that walks in the door.”

80

Another ubiquitous factor mentioned was the appointment of VOF Board of Trustees by
each new Virginia governor as they come into office. One respondent suggested that
organizational priorities shift as a result of these changes in the board and that these shifts might
be partially responsible for the increasing easement restrictions and expectations. It was also
mentioned that VOF receives most of its funding from the state, and therefore capacity
limitations at VOF are also directly affected by the priorities of the governor and other state
officials.

4.3.3. Community Characteristics
Anti-Government & Property Rights Advocacy
Many respondents perceived a strong barrier to conservation easement adoption in
communities with widespread attitudes of distrust, suspicion, and fearfulness of the government
and non-profit organizations and an aversion to what landowners perceive to be attempted
governmental control and interference on their private property. One respondent referred to this
as “private property rights advocacy.” They see easements as burdening the land forever, taking
away some of the rights of individuals, and as a form of government overreach. Several
respondents specified that these sentiments were tied to political conservatism and the Tea Party
movement and that in some areas this mindset is becoming increasingly prevalent. It was also
indicated that this is concentrated in rural areas and areas with more agricultural production.
Mennonite communities in part of the state were specifically identified in this context, as were
the coal counties of Southwestern Virginia.

Conservation Ethic
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Respondents mentioned that in other communities a strong conservation ethos exists that
can increase the likelihood of conservation easements being adopted. This interest might be in
environmental protection in some places, or the preservation of farmland, agricultural heritage,
and the community’s rural character in others. In the latter case, some respondents specified that
these sentiments were often tied to an interest in protecting family tradition and heritage.

Awareness & Understanding
For adoption to occur, landowners need to be aware of conservation easements in
general, but also specifically aware of easement-holding organizations operating in their area.
Awareness was reported to be higher in more densely populated communities where more
conservation organizations operate and lower in more rural and remote places. One respondent
also believed that the majority of “sophisticated” landowners are likely already aware of
conservation easements. In general, it was suggested that outreach and education efforts could
foster awareness.
In addition to simply being aware of their existence, some respondents also pointed to the
importance of landowners having a clear understanding of the way easements work and the
benefits they can provide. Misperceptions about easements were seen as negatively influencing
easement adoption, and it was suggested that these misperceptions were more prevalent in areas
with large acreages of working land. One practitioner in a rural part of Virginia said that
“landowners have little knowledge of the true way conservation easements work.”

Community Cohesion
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Cohesive communities where, as one respondent put it, people “still meet at coffee shops
and talk” were mentioned as playing a role in the likelihood of conservation easement adoption.
However, respondents suggested that this cohesion could have a positive or a negative effect on
adoption, depending on the sentiments of landowners in that community. In the northern
Piedmont region of Virginia, community cohesion is expressed in the strong presence of hunt
clubs and other community organizations, and this was identified as being critical to the
promotion of easements in the region. In the southern and southwestern parts of the state where
fewer easements have been adopted and sentiments of government distrust are more prevalent,
community cohesion has presented a barrier to the efforts of easement-holding organizations
from outside of the tight-knit community.

4.3.4. Conservation Value
Natural Resources
Respondents mentioned a handful of specific natural resources whose presence on or near
a property often encourage the adoption of conservation easements. These resources included
marshes and wetlands, mountains, rivers, wildlife habitat, threatened and endangered species,
water quality, and “environmentally sensitive areas.”

Amenities
Respondents also identified the positive influence of several types of resources on
easement adoption not for their protection necessarily, but for the scenic beauty and amenity they
present to landowners and their ability to satisfy the goals of easement-holding organizations.
One such resource is the adjacency of a property to a river or other significant body of water,
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such as the Chesapeake Bay. Respondents suggested that landowners are more likely to protect
these lands for their natural beauty, and also that organizations are often more interested in
protecting them to provide public access and recreation opportunities for the general public.
Organizations seem to be especially interested in this in more developed areas where other public
recreational opportunities are less available. One respondent also mentioned easements being
held in their town for future incorporation and development into a public trail system. Similarly,
several respondents cited proximity to state and federal parks and forests as having a positive
influence on adoption for the amenity this provides to landowners, and for the opportunity
presented to organizations to create larger connected areas of protected land.

Historic Resources
Historic resources on or near a property were also cited by several respondents as
increasing the likelihood of easement occurrence. Specifically mentioned were historic estates,
nearness to historic properties like Monticello, and battlefield protection, which has the
additional benefit to landowners of available grant funding.

4.3.5. Landowner Characteristics
Sociodemographics
A number of respondents identified the importance of specific landowner characteristics,
many of which were included in our original, geospatial analysis and the mapped patterns we
used to prompt respondents. Most of these factors were specifically related to the socioeconomic
and demographic status of individual landowners. One respondent clarified that it was the
demographics of specific landowners that influence easement adoption, not the aggregated
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demographics of their community. Additionally, one factor emerged that had not been previously
identified in our study, and that was the suggestion that areas with higher minority populations
might see lower rates of adoption.
Several respondents mentioned educational attainment as a positive influential factor and
felt that it was related to landowners’ fiscal responsibility, their ability to interpret the
“complicated legalese” of easement agreements, and their ability to recognize the value of land
protection. However, others specifically mentioned that, in their experience, educational
attainment did not seem to matter in adoption decisions.
Greater wealth and income were also repeatedly cited as increasing the likelihood of
adoption. Respondents felt that this was because wealthier landowners are often more tax savvy,
have the capacity to absorb the easement transaction costs and the loss of land value, and own
larger, higher value properties. Some suggested that wealth historically played a more important
role in determining the likelihood of adoption before the state income tax incentive was
established in 2000. Although property size was also individually identified as being positively
related to easement adoption, several respondents suggested that poorer individuals who own
large pieces of land are less likely to adopt an easement than landowners that are rich in both
land and money.

Degree of Connection to Land
Respondents identified an influential link between the likelihood of conservation
easement adoption and the length and degree of connection landowners have to their land. One
frequently mentioned facet of this connection was the length of time individuals had owned their
property. For the most part, longer ownership was seen as increasing the chances of a landowner
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adopting an easement, especially when thought of not just in terms of the length of an
individual’s ownership, but also how long the land had been in their family. Multigenerational
ownership was seen as increasing a landowner’s emotional attachment to their property and
therefore their interest in protecting it into the future. Several respondents also suggested that, in
some areas, this was closely tied to higher soil quality and productivity, land value, wealth, and
education. In the experience of one respondent, an interest in protecting family heritage was
usually a more important motivator for landowners than a desire to protect the environmental
value of their land. A related variable, landowner age, was also identified as significant, with
easements being adopted more frequently by older landowners. One respondent suggested that,
across their entire career, age was the single most relevant factor in the majority of easement
transactions.
However, not all respondents agreed. Several felt that conservation easements were more
likely to be adopted on land purchased by new residents moving to the area, and on properties
used as second homes. Another agreed that family heritage and attachment to the land was an
important factor, but that stronger attachment often actually leads to a decreased interest in
easement adoption, saying that “land is not just an asset, it’s a piece of who they are, it’s a piece
of their soul.”

4.3.6. Land Development
Development Pressure
Many respondents reiterated the importance of development pressure in encouraging
conservation easement adoption and specified that it held such significance because it creates an
urgency and a threat for landowners to protect against. Moreover, development pressure
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increases their property value, and consequently the potential value of tax incentives. One
respondent emphasized the role of landowners’ perceptions, saying that “if the people perceive a
change, whether true or false, it may influence what someone may do with their land.” The
development pressure applied by plans for specific large-scale infrastructure projects, such as
natural gas pipelines, roads, and power transmission corridors, may positively influence
easement adoption even more strongly than the general threat of development.

Development Potential
While the increased property value that comes along with nearby and future land
development increases the potential benefit of tax incentives, respondents highlighted that this
simultaneously increases the potential value of land for alternative uses as well. As a result, the
threat of development can actually decrease easement adoption, especially if landowners
recognize the potential for sale to a land developer in the near future. One respondent speculated
that the dearth of easements in the areas surrounding the current extent of the Richmond
metropolitan area might be the result of “folks in that area knowing that the city will grow in the
relatively near future, and they want to capture the development potential, rather than conserving
their land in perpetuity with an easement.” Another respondent added to this that more easements
are likely to occur in areas where development potential has been expressly restricted by local
zoning.
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Urbanity
Landowners in currently developed and urbanized areas were identified by respondents
as less able and also less interested in placing conservation easements because properties in these
regions are often too small and too developed to warrant an easement.

4.3.7. Cost vs. Benefit of Adoption
Value of Incentive
The dollar value of the state and federal tax credits, which are calculated by determining
the difference in a property’s appraised value before and after easement establishment, was one
of the influential factors most frequently cited by respondents. The value of these credits is
affected by a number of factors identified by respondents, including property size, the resources
present on the land, development pressure, and local zoning. One respondent suggested that more
restrictive zoning regulations lowered property and incentive values, while another felt that
landowners in their service area often used this to their advantage by purposely requesting their
land be rezoned to a designation with a higher value before beginning an easement transaction.

Incentive Presence
Many respondents also mentioned the mere existence of tax incentives as a positively
influential factor. Moreover, the availability of additional funding to landowners in certain areas
through PDR programs and federal and state grants was also identified. Two such federal grant
programs were cited that fund the purchase of conservation easements in the areas immediately
surrounding military installations. One was the Army Compatible Use Buffer program, which
targets placing easements around army bases. This has specifically affected the areas around Fort
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Pickett and Fort A.P. Hill. The other is meant to establish easements between the Oceana and
Fentress naval airstrips in the Virginia Beach area. Respondents also specifically mentioned
funding available through the Virginia Battlefield Preservation Fund to protect Civil War
battlefields throughout the state.

Cost of Transaction
According to respondents, conveying a conservation easement usually costs between
$5,000 and $10,000, and this can represent a major barrier for many landowners.

4.3.8. Promotion by Other Entities
Professional Advocates
Based on comments received in the surveys and interviews, the presence of local
professionals actively promoting and advocating for landowners to adopt conservation easements
can be particularly important in some areas. These individuals are people whose profession is
involved in the easement transaction process and who can generate income through their
involvement in such transactions: credit brokers, land appraisers, real estate agents, and
attorneys. Additionally, several firms have been established that market themselves as land
consultants or conservation planners, whose entire business is built to facilitate easement
transactions. Of these professional advocates, by far the most frequently cited were attorneys.
Respondents described these professional advocates as “absolutely critical” and “the most
important players in the state,” and suggested that, in some cases, they serve the same function as
local land trusts or replace the need for easement-holding organizations to perform outreach. It
was noted in one county that the efforts of a single local credit broker were responsible for every
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easement that had been placed there. Their ability to generate income by performing their role in
easement transactions was cited as the factor driving their success. It was noted that they are
usually well paid for their services, and that, in some cases, their entire income depends on
easements.
The professional advocates work actively with easement-holding organizations and bring
projects to the various organizations based on the location and needs of the landowners. Though
these professionals must be paid, it was indicated that there was no discernable socioeconomic
discrimination in the landowners that they served. However, one respondent suggested that some
professionals would only work with what they called “A list” properties that were very large in
size and had exceptionally high conservation value.

Opinion Leaders & Interpersonal Communication
The role of interpersonal communication among landowners and the adoption and
promotion of easements by respected landowners and community members—or opinion
leaders—was also seen by respondents as being especially influential. Positive word of mouth in
a community and among neighbors, as well as simple awareness of nearby easements, were both
frequently cited by respondents. Their influence is summed up well by one respondent who said
that “easements tend to breed other easements.”
Similar to opinions about professional advocates, some described that the presence of
opinion leaders “makes all the difference” and that they are the “single most important factor in
easement adoption.” Examples of effective opinion leaders cited by respondents included wellrespected farmers, local political leaders, state senators, and successful business leaders. They
adopt easements on their land and serve as models to other landowners in their local social
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networks. Both opinion leaders and positive word of mouth were thought to be especially
important in communities with greater social cohesion and more distrustful views of the
government and restrictive conservation actions. Several respondents also mentioned the
effectiveness of capitalizing on the powerful role of opinion leaders by inviting them to
community outreach events and to positions on the board of local easement-holding
organizations. One respondent also warned that influential community members have the
potential to serve as negative opinion leaders and can hinder the adoption of easements.

Community Groups
In addition to local easement-holding organizations, it was suggested that local
environmental and conservation groups that do not hold easements can also positively influence
easement adoption. These groups are often community-based organizations that promote broad
conservation and pro-environmental positions, possibly including the adoption of conservation
easements among these. One respondent even felt that their presence might be more influential
than that of a land trust because they can be more strongly rooted in the community.

External Education
Outreach and education on conservation easements are also being conducted by formal
organizations that do not hold easements themselves, such as the Farm Bureau. This was
mentioned as another factor positively influencing easement adoption.
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4.3.9. Agricultural Production
Production Status
Perceptions about the effect of agricultural production on conservation easement adoption
were mixed. Some respondents felt that easements were most likely to be placed on large farms,
especially in areas with local PDR programs, which frequently focus their efforts on protecting
agricultural land. One respondent felt that easements occur “mostly on grazing lands because
people want to increase herd size and conservation easements help them to purchase land without
paying the full price.” On the other hand, other respondents thought that the opposite was true.
They felt that land not in production was more likely to be placed in an easement, that a decline
in agricultural production in an area might promote adoption, and that easements are unattractive
to farmers because of a general dislike of restrictions and perceived governmental control. As
one respondent put it, “For these folks it is a more difficult choice to put restrictions upon (and
make less liquid) their only asset besides vehicles and equipment.” It was also suggested that in
some of the most important farming counties land values are depressed, which in turn lowers the
value of the tax incentives, so much so that one respondent was working to establish a program
to make adoption incentives more attractive to agricultural producers in their service area.

Soil Productivity
Several respondents identified soil quality as a factor affecting conservation easement
adoption, where better soils increase the chance of adoption in an area. However, the positive
effects of soil quality mentioned were mostly indirectly influential through its connection with
wealth, property size, multigenerational ownership, and historic resources. Most of the historic
estates present in northern and central Virginia were established on the most fertile land,
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encompassed large areas, were owned by wealthy landowners, and have inspired long term
family retention of the properties and strong feelings of family heritage. It was further suggested
that poor soils have resulted in less agricultural production, and consequently subdivision of the
land into smaller parcels, which reduces the likelihood of easement adoption in these areas.

4.3.10. Incompatible Ownership
Clouded Ownership
Several types of clouded ownership were identified as having a negative impact on the
adoption of conservation easements. Split estates were one such type of clouded ownership in
which the subsurface mineral rights have been severed from ownership of the surface property.
This presents a problem for placing easements because the landowner with whom the easement
agreement would be made has no control over mineral extraction on their property, and such
extractive use is prohibited by most easement-holding organizations and also disqualifies the
property from the tax incentives associated with easement donation. Respondents suggested that
split estates are especially prevalent in the “coal counties” of Southwest Virginia and that the
mineral rights of every property in some areas had been purchased by mining companies. One
respondent suggested that partly because of the ubiquity of split estates in the coal counties, no
local easement-holding organizations exist, and statewide and regional organizations have
largely avoided exerting active promotional effort in the area. This compounds the negative
effect of split estates.
Another type of clouded ownership cited by a few respondents were situations in which a
property is owned or managed by multiple people. Family members co-managing their land and
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property owned by an LLC with multiple partners were both specifically identified. This can
present a challenge for easement adoption because these multiple decision-makers may disagree.

Corporate Ownership
Respondents cited corporate ownership of land by entities such as land developers,
timber investment management organizations (TIMOs), and real estate investment trusts (REITs)
as generally being incompatible with the placement of conservation easements and as having
suppressed easement adoption in parts of the state where their ownership is more prevalent.
These entities generally have no interest in reducing the value of their land holdings, and, as one
respondent put it, they “have a high motivation to keep land private and ready to build when the
market conditions are right.” However, one respondent worked in an area on the suburban-rural
fringe in which land developers owned large tracts of land that had rapidly lost value as a result
of the national economic recession and slowing of the residential market in 2008. This
respondent suggested that easements might have been adopted by these developers as a way to
recoup some of their costs. This seems to contradict the understanding of other respondents in
regards to the effects of corporate ownership and land development, and may represent a very
spatially and temporally specific set of conditions that made easements more attractive to
corporate landowners.
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5. Research Question 3
Do practitioners’ perceptions of the factors affecting easement adoption differ based on certain
characteristics?

On the whole, our statistical comparisons identified few major differences in perception
between practitioner groups. No ANOVAs returned significant or meaningful results.
Additionally, no statistically significant differences were found between geographic regions of
the state or respondents’ confidence level for any of the closed-ended survey items, and none
were found between any practitioner characteristics at all for the set of six outreach methods.
Some differences were found, however, between practitioners’ perceptions of the
variables included in our geospatial analyses (Table 15, p. 69). Table 22 shares all statistically
significant (p < 0.05) and meaningful differences between these groups. We found that
respondents who stated that all of their work was related to easements felt that most of the nonfinancial landowner characteristics, such as age and education, were less important than
professionals whose jobs were less easement-focused. Additionally, those with more frequent
interactions (at least weekly) with potential adopters of easements perceived several of these
same variables to be less important than respondents with less frequent interactions. This seems
to suggest that practitioners who work more with easements and landowners tend to discount the
influence of characteristics of the landowner. We also found that respondents who worked for
locally-based organizations, who are likely more embedded in the community and more
personally familiar with the landowners in their service area, perceived several of these
landowner characteristics to be more important than other respondents. For a different set of
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factors we found that practitioners with more than ten years of experience felt that characteristics
of the land itself were less important than did less experienced practitioners
In addition to these comparisons based on respondents’ connection to easements and
landowners, we also found that respondents who worked for organizations that use recruitment
or outreach felt that economic dependence on the land was significantly less important than those
who worked for organizations that did not. It may be that active outreach efforts attract a greater
diversity of landowner types, and consequently, respondents who work for organizations that use
such efforts see economic dependence as a less important factor.
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Table 22. T-test results of statistically significant comparisons between practitioner groups’
perceptions of the importance of factors included in our geospatial analysis.
Amount of Easement-related Work

Outdoor Recreation Participation
Pro-environmental Attitudes &
Behaviors
Length of Ownership
Age
Educational Attainment

All Work
Mean
1.9

Less Work
Mean
3.0

tstatistic
3.83

Significance
<0.001

d.f.
67

2.7

3.8

3.72

<0.001

67

2.5
2.8
2.4

3.4
3.4
3.1

3.00
2.07
2.17

0.01
0.04
0.03

67
67
67

Significance

d.f.

0.04

56.8

0.01

67

Significance

d.f.

0.03

66.9

Frequency of Interaction with Potential Adopters
Outdoor Recreation Participation
Pro-environmental Attitudes &
Behaviors

> Weekly
Mean
2.4

< Weekly
Mean
2.9

tstatistic
2.06

3.1

3.8

2.63

Local
Mean
3.0

Other
Mean
2.4

tstatistic
2.20

3.8

3.2

2.57

0.01

66.4

3.5

2.9

2.30

0.02

67

< 10 Years
Mean

tstatistic

Significance

d.f.

4.2
3.5

2.55
2.47

0.01
0.02

67
64.7

tstatistic

Significance

d.f.

2.61

0.01

67

Organization Type
Outdoor Recreation Participation
Pro-environmental Attitudes &
Behaviors
Length of Ownership

Years of Experience

Conservation Value
Property Size

10+
Years
Mean
3.6
2.8

Use of Recruitment & Outreach
Use
Mean

Economic Dependence on the Land

3.3

Do Not
Use
Mean
3.9

We also compared perceptions of the variables included in the battery of potentially
influential factors between different groups of practitioners (Table 16, p. 70), and Table 23
shares all statistically significant (p < 0.05) and meaningful results. Respondents who answered
that all of their work was related to easements perceived characteristics of the land itself to be
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more frequently important than did other respondents. Additionally, respondents who interacted
on a daily basis with landowners who have already adopted easements felt that local land use &
zoning policies were more frequently important and individual landowner characteristics were
less frequently important than did other respondents. Similar to the comparisons made for the
previous set of variables, this seems to suggest that practitioners who work more with easements
and landowners generally view characteristics of the landowner as less important and external
and physical factors as more important.

Table 23. T-test results of statistically significant comparisons between practitioner groups’
perceptions of the frequency of importance of several categories of potentially influential factors.
Amount of Easement-related Work
Land Characteristics

All Work
Mean
4.3

Less Work
Mean
3.7

tstatistic
2.22

Significance

d.f.

0.03

67

Frequency of Interaction with Adopters

Local Land Use & Zoning
Policies
Landowner Characteristics

Daily
Mean

< Daily
Mean

tstatistic

Significance

d.f.

4.7

3.7

2.66

0.01

67

3.4

4.2

2.48

0.02

67
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DISCUSSION
1. Geospatial Analysis
The first half of our study was primarily a geospatial analysis and mapping exercise that
we used to answer our first research question and its sub-questions. This involved investigating
our ability to predict easement occurrence with community-level variables, determining whether
or not the effects of predictive variables identified in previous literature hold when scaled up to
larger spatial units, and exploring how a spatial market segmentation dataset might augment our
understanding. This exercise resulted in both conceptually substantive and methodological
lessons.
In both of our statistical analyses we saw that, for the most part, the variables we included
had statistically significant relationships with the occurrence of conservation easements and
produced models with sizable r-squared measures. The community-level data we used to
represent age, length of tenure, property size, economic dependence on the land, development
pressure, and nearness to conserved land were all significant predictors in both models.
Educational attainment and income were significant in the regression but not the HGLM. The
two variables extracted from Tapestry descriptions, pro-environmental attitudes & behaviors and
outdoor recreation participation, were insignificant in the multivariate model but were
significantly related to easement occurrence in a bivariate sense.
Development pressure, nearness to conserved land, and outdoor recreation participation
were positively related and length of tenure was negatively related to easement occurrence,
which mirrors the findings of research on individual adoption decisions. The relationship
between easement adoption and age and property size were mixed in previous studies, but both
were found to be positive in our analysis. Some differences in scales also emerged, however. In

99

studies of individual landowners, economic dependence on the land had a negative relationship
with easement adoption, while educational attainment, income, and pro-environmental attitudes
& behaviors had positive relationships. Our analyses, instead, inversely found that economic
dependence on the land was positively related, and education, income, and pro-environmental
attitudes & behaviors were negatively related (Table 24).
Table 24. Comparison of the direction of relationships between easement adoption and variables
from previous research in our geospatial results.
Direction of Relationship in:
Previous
Variable
Our Results
Research
Development Pressure
Nearness to Already Conserved Land
Participation in Outdoor Recreation
Length of Ownership
Age
Property Size
Economic Dependence on the Land
Educational Attainment
Income
Pro-environmental Attitudes &
Beliefs

Positive
Positive
Positive
Negative
Mixed
Mixed
Negative
Positive
Positive

Positive
Positive
Positive
Negative
Positive
Positive
Positive
Negative
Negative

Positive

Negative

These results suggest that easement occurrence can, in fact, be predicted fairly well with
aggregated, community-level data—we can determine where easements are likely to be.
However, because the direction of many relationships found in our analyses diverge from
previous research, these results also suggest that the characteristics of individuals who are likely
to adopt easements are not necessarily correspondent with or represented by the aggregated
characteristics of the communities in which they are embedded. Likely easement adopters appear
to exist within communities that are different than themselves. Consequently, the variables in our
analyses are likely significant for different reasons than they were at the individual level.
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We suspect that these different reasons for significance may reflect a moderating effect
associated with urbanity—the degree to which a place is either urban or rural (see Appendix I).
Easements generally occur in more rural areas because these are the places with large enough
properties, indicated by larger median parcel sizes, and the necessary natural and cultural
resources to allow the placement of an easement. Moreover, rural communities usually support a
generally older population, where more people are economically dependent on their land, and
educational attainment and income are generally lower. People living in these areas are also
more likely to participate in outdoor recreation and much less likely to exhibit pro-environmental
attitudes & behaviors, particularly those identified in the Tapestry descriptions such as recycling,
and “green” and organic purchasing. These are the relationships we see in our results.
Our results also demonstrate that development pressure and nearby conserved land hold
the same individual-level relationship to the likelihood of easement occurrence when scaled up
in our analysis. This piece of continuity makes logical sense, though, as spatially close
individuals are being affected by roughly the same development pressure and nearness to
conserved lands. It seems that our models may point, not to the importance of previously
identified variables, but simply to the greater likelihood of easement occurrence in rural areas
that are near development and conserved lands. This notion is supported somewhat by the
commonalities we found in the descriptions of Tapestry segments that had the highest proportion
of easement occurrence in our study area. They were characterized as prototypical rural
communities, several of them within or near metropolitan areas, whose residents were generally
older, employed in blue collar and land dependent industries, and active participators in outdoor
recreation.
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We were able to predict easement occurrence with our chosen variables, which suggests
the existence of influential factors at the community level. However, the answer to our first subquestion—Are factors at the community scale the same as those that operate at the individual
level?—is likely “no.” It seems, instead, that while factors included in previous research are able
to identify which individuals are more likely to adopt easements, a different set of factors are
operating at the larger spatial scale determining in which communities they are more likely to be
adopted. The results of our analyses seem to suggest that some of these factors are urbanity,
development pressure, and nearness to conserved lands, but there are likely additional factors
operating at this level, some of which we have captured with practitioner insights.
Our geospatial analyses also provided an appraisal of the explanatory value of Tapestry
and how it compares to the data that we acquired from public sources. Tapestry holds the
promise of combining a suite of more than 60 variables into its calculations of market segments,
which we thought might be able to improve our understanding of and ability to predict where
easements are likely to be. We found that Tapestry data alone explained a sizable portion of the
variance in easement occurrence (ICC = 42.7%), and provided an interesting picture of the
communities in which the rate of easement occurrence was highest.
However, when we incorporated the Tapestry segments and the two variables we
extracted from them (pro-environmental attitudes & behaviors and outdoor recreation) into our
statistical model, our predictive ability remained unchanged and the two additional variables
were not found to be statistically significant. The only notable change from the first model was
the insignificance of the education and income measure. That this insignificance does not reduce
the r-squared seems to indicate that this variable may have been accounted for by the market
segments. In our statistical analysis, Tapestry was unable to meaningfully improve our
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understanding or predictive ability. It seems that, in the context of our study, it may only have
been able to account for the same few factors indicated by our public data analysis.
Methodologically, the geospatial analysis we conducted proved to be much more
challenging than we initially anticipated, resulting largely from issues of data availability and
mismatch. The use of digitized spatial data and geographic information systems (GIS) has
become ubiquitous in our modern world, but cadastral data remains either unavailable or nonexistent in 16 of Virginia’s 133 localities. More problematic is the lack of standardization of
things like spatial reference, method of digitization, degree of accuracy, and descriptive
information and metadata attached to spatial representations of real property. Additionally, other
issues of poor data management became apparent during our study, such as the duplication of
geographic features. In one county, for example, several individual parcels had been duplicated
in the dataset over 10,000 times each, which could have significantly altered our results had we
not addressed the issue.
These problems expanded the workload of completing this project tremendously. More
importantly, they reduced accuracy and forced us to rely on methods that introduced a greater
degree of uncertainty into our data and results, such as our analysis of individual parcels instead
of complete properties and our use of a visual accuracy assessment to estimate which parcels are
owned by private individuals. This represents a limitation of our study. It also demonstrates the
importance of greater collaboration among creators and providers of spatial information,
especially those in the public sector, to improve standardization and agreement between data
products. GIS is increasingly being used by researchers and decision makers, and better and
more accurate data will produce better and more accurate results.
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2. Practitioner Input
The second half of our study, which relied on survey and interview data, was much more
exploratory, and was primarily meant to answer the question: What additional factors might
account for the unexplained variance in conservation easement adoption? Previous adoption
research has focused almost exclusively on identifying and determining how and why
landowners’ attitudes, characteristics, and perceptions of easement attributes motivate or
constrain them to adopt. How the likelihood of adoption is affected by social, political, physical,
and administrative factors beyond the scope of the individual has not been investigated, with the
possible exception of the influence of nearby conserved land and development pressure. Even
these have been discussed primarily only in terms of how landowners’ perceptions of them
affected their attitudes and decisions. Using the results of our survey and interviews, we have
identified some larger, systemic factors, and situated them within the context of previous
research and theory.
Many of the factors identified by our respondents can be explained well using the
concepts and framework defined in the diffusion of innovations theory (Rogers, 2003). The
theory posits that the diffusion process is comprised of four constituent parts: (1) an innovation,
(2) communication channels, (3) time, and (4) social systems. Regarding the innovation itself,
the theory describes specific attributes, such as the innovation’s relative advantage, its
compatibility, and the degree to which it allows re-invention that all affect how quickly and by
whom it gets adopted. The “time” component of the theory deals with the process by which an
individual adopts or rejects an innovation, how long this process lasts, and the characteristics that
define a set of five adopter categories that range from innovators to laggards based on how early
or late in the diffusion process they adopt the innovation.
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Our research focused primarily on communication channels and social systems. Rogers
(2003) describes two main types of communication channels, which are mass media and
interpersonal channels, and suggests that people rely primarily on information they receive about
innovations through interpersonal interactions. Homophily is defined as “the degree to which
two or more individuals who interact are similar in certain attributes, such as beliefs, education,
socioeconomic status, and the like” (Rogers, 2003, p. 19). The theory suggests that people are
much more likely to interact with homophilous others and, more importantly, that
communications between homophilous individuals about innovations are much more effective.
Innovations diffuse via these communication channels through a social system. The social
structure, system effects, system norms, and influential individuals present in a system,
specifically change agents and opinion leaders, all affect diffusion as well.
For the most part, interpersonal diffusion networks are homophilous. Once an innovation
is able to enter such networks, diffusion begins to happen rapidly (Rogers, 2003). This concept
was supported in our study, with respondents repeatedly highlighting personal relationships and
word of mouth. However, homophily can also present a barrier to diffusion. “Cohesive”
(homophilous) communities were identified by different respondents as having either a positive
or a negative relationship with easement adoption. In communities with characteristics that
predisposed them to have naturally greater compatibility with easements, diffusion was aided by
their homophily, while in communities with greater anti-government sentiment and fear of
private property rights interference homophily represented a significant barrier to adoption. Both
our results and those summarized by Rogers (2003) indicate that situations where homophily
presents a barrier are the places that influential actors—opinion leaders and change agents—can
most effectively play an influential role.
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Opinion leadership is defined as “the degree to which an individual is able informally to
influence other individuals’ attitudes or overt behavior in a desired way with relative frequency”
(Rogers, 2003, p. 300). In our study, opinion leaders cited by respondents included community
political and business leaders and well-respected production landowners who had adopted
conservation easements on their own property. Some respondents indicated that the presence of
an effective opinion leader can “make all the difference” in promoting adoption in a community.
These leaders tend to be more cosmopolite, higher in socioeconomic status, and more innovative
than others in their community. At the same time, they remain homophilous enough with
landowners in their community to still communicate and influence opinions. This is the reason
that they are able to exert such influence on the likelihood of adoption in an area. Because of
their intermediary position, opinion leaders can also be thought of as “bridge links” between a
community and the organizations promoting conservation easements (Rogers, 2003). Several
respondents indicated that their organizations had taken explicit advantage of this role by
inviting opinion leaders to positions on their board of directors and including them in community
outreach events.
The other type of influential individuals identified by Rogers (2003) are called change
agents. A change agent is defined as “an individual who influences clients’ innovation-decisions
in a direction deemed desirable by a change agency” (Rogers, 2003, p. 366). They are the people
in a social system actively trying to promote an innovation’s adoption and are generally
motivated to do so as a result of their employment with a change agency. In our study, the
presence of two different types of change agents was identified: (1) employees of easementholding organizations, and (2) individuals that we termed “professional advocates.” Practitioners
who work for an easement-holding organization fit the classic mold, but professional advocates
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represent a secondary form of change agent whose presence and influence was somewhat
unexpected.
Practitioners who work for easement-holding organizations were prolific in our study
area; 107 different organizations were listed as holding easements in the dataset we used in our
geospatial analysis. However, despite their large numbers, we know that change agents are often
fairly heterophilous from those in the social system that they are trying to influence, and this can
present a serious barrier to their effectiveness (Rogers, 2003). This barrier was especially
prominent in the south-central portion of Virginia where respondents indicated that very few
easements had been adopted because there was no local presence of any easement-holding
organizations. Moreover, change agencies in other parts of the state were seen to be more
homophilous with their clients and increased effectiveness because they maintained local offices
and their change agents were embedded in the social fabric of their service area.
Initially, we suspected that, more than their local presence, the level of active outreach
efforts demonstrated by practitioner change agents’ would affect the likelihood of conservation
easement adoption. Previous diffusion research has found support for this notion (Rogers, 2003).
Respondents seemed to agree on this count as well, with education and outreach being frequently
mentioned as positively influential in qualitative survey and interview responses. However, only
half of respondents indicated that their own organization currently exerts any such effort. This
lack of effort may be the result of a feeling among practitioners, expressed by our respondents,
that outreach efforts are only effective and necessary when an organization first becomes active
in an area, and that their usefulness dwindles over time. Rogers (2003) suggests that this may be
true once a “critical mass” has been reached in a social system and additional adoption become
driven by positive word of mouth and opinion leaders. Alternatively, the lack of effort indicated
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by respondents may simply highlight the reliance of some organizations on the outreach efforts
of others or on the effort exerted by the other form of change agent identified in our study,
professional advocates.
The individuals we have described as professional advocates are primarily attorneys, land
appraisers, credit brokers, and real estate agents. Unlike the more traditional practitioner change
agents, professional advocates do not work directly for a change agency but instead work
alongside them, motivated by the potential income they can generate through each easement
transaction process. Many respondents felt that their role was especially important, with one
even referring to them as “the most important players in the state.” They were also seen, in many
cases, as replacing the need for or even exceeding the abilities of more traditional change agents
to promote easements. Rogers (2003) highlights the increased effectiveness of change agents
who are client-oriented instead of change agency-oriented, and says that such agents are “more
feedback-minded, have closer rapport with their clients, enjoy higher credibility in the eyes of
their clients, and base their diffusion activities primarily on clients’ need” (Rogers, 2003, p. 375).
We suspect that professional advocates’ perceived effectiveness may be the result of a greater
degree of client orientation, along with generally more homophilous relationships to the potential
adopters and a powerful monetary incentive to exert additional outreach effort.
Our results suggest that land use planning and local government support or opposition of
conservation easements are also important. Two-thirds of respondents (65%) ranked these
elements as either “usually” or “always” important. These were also among the most commonly
mentioned components of open-ended responses. Some local governments actively support
easement adoption in their jurisdiction, while others passively allow them. In other areas land use
planning can have an easement-resistant effect that was not explicitly intended, or even present
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active opposition to their adoption. Local laws and regulations have strong control over the
likelihood of easement adoption, and we feel that their influence is so significant that it calls for
a reconceptualization of the type of “innovation-decision” represented by conservation
easements.
Rogers (2003) outlines four primary types of decisions that can lead to adoption:
optional, collective, authority, and contingent. Optional innovation-decisions are those that an
individual makes independent of other members of a social system, collective innovationdecisions are made through the consensus of system members, and authority innovationdecisions are handed down as rule from those in a position of power. The fourth type, contingent
innovation-decisions, are those that, themselves, depend on a prior innovation-decision. They are
more complicated in that they can blend the other innovation-decisions types and create a more
nuanced image of a decision process. Rogers (2003) provides the example of seat belts,
describing how difficult and expensive they were for drivers to optionally adopt until a federal
safety law was passed requiring their installation in new vehicles.
We would argue that conservation easements have been studied in past research as
optional innovation-decisions—individual landowners are making an entirely optional decision
about their private land. Of the three simpler types, this is clearly the most appropriate. However,
based on our results we propose that adoption of conservation easements might be better
conceptualized as a contingent innovation-decision. This is because the ability of a landowner to
adopt an easement is, in many ways, dependent on the “adoption” or “rejection” of easements by
local government and land-use plans. Indirectly, local governments have the power to strongly
affect the feasibility and attractiveness of adoption through zoning that affects development
pressure, development potential, and land value. Directly, they can explicitly accept or deny the
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validity of easements in their jurisdiction through comprehensive plans, and block their
placement entirely through the establishment of future growth areas. The relationship between
conservation organizations and planning departments as well as the effect of land-use planning
on an organization’s choice of protection method have been previously identified (Gerber &
Rissman, 2012). These relationships, though, have not been dealt with in previous research on
easement adoption, and we feel that the contingent innovation-decision may be a useful way to
think about the structure of these interactions, as it assures the acknowledgement of local
government’s role in adoption decisions.
Results from our survey and interviews also provided an appraisal of some of the
variables identified in previous research. Respondents generally supported the notion that the
variables we included in our geospatial analyses, which were some of the most frequently cited
in the literature, were important predictors of conservation easement adoption. When asked to
rate them on a five-point scale of importance, only educational attainment and participation in
outdoor recreation received a mean score below the midpoint. For some influential variables,
respondents simply confirmed the findings of previous researchers, which we highlighted in our
literature review. These included conservation value; pro-environmental attitudes & behaviors;
landowner’s interest in protecting rural character, their own legacy, and their family heritage;
and nearness to conserved lands. For several other variables, respondents provided both
additional nuance and contradictory evidence to the previously investigated relationships.
One such variable was development pressure. It was the second most highly rated by
respondents in the battery of geospatial analysis variables and was frequently mentioned in
qualitative results. In previous studies that have identified the influence of land development on
adoption decisions, investigators have focused only on the way that the pressure of development
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can create a desire in landowners to protect their land (Farmer, Chancellor, et al., 2011a; Rilla &
Sokolow, 2000). Respondents, however, described a more nuanced picture of the way that land
development affects the likelihood of easement adoption. While they agreed that encroaching
development can create a threat for landowners to protect against, they also pointed out that it
can motivate adoption in another way by raising the value of the land, and thus increasing the
amount of money landowners can receive from federal and state tax incentives. Additionally,
they indicated that increased land value and development pressure can also have a negative effect
on easement adoption if landowners see it as an opportunity to sell their land to developers
instead of a threat to protect against.
A trio of sociodemographic variables—age, income, and education—have been included
in many previous studies. The relationship between conservation easement adoption and
education and income have been consistently found to be positive (Ernst & Wallace, 2008;
Ghimire et al., 2014; LeVert et al., 2009; Rabotyagov & Lin, 2013). Respondents supported
greater wealth and income as a positive predictor of adoption, but some did perceive that its
importance has diminished significantly since the introduction of the state income tax incentive.
This suggests that the barrier of low income identified in previous research may be ameliorated
as more financial incentives and cost reduction programs are introduced to an area.
Educational attainment, on the other hand, received much less support from our
respondents. While some agreed that it usually had a positive influence on adoption, others felt
that it had no bearing on adoption decisions, and it was rated as the second least important factor
included in our geospatial analysis, with 69.5% rating it as moderately important or less.
Respondents that perceived a positive relationship mentioned that higher levels of education
mattered because it allowed landowners to better understand the “legalese” of easement
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agreements and the value of protecting their land. It may be that barriers presented by issues like
this can be overcome by landowners with lower education in some places, perhaps as a result of
greater presence and support from practitioners and professional advocates who help landowners
understand and move through the process, and thus make educational attainment an insignificant
factor.
Unlike the other two sociodemographic variables, the relationship between age and
easement adoption identified in previous research has been mixed. Some investigators have
identified a positive relationship (Ernst & Wallace, 2008; Farmer, Chancellor, et al., 2011a),
while others have found it to be negative or insignificant (Rabotyagov & Lin, 2013; Raymond &
Brown, 2011). Our respondents, though, seemed to consistently support the view that older
landowners are more likely to adopt, and one even felt that it was the most important influential
factor.
Landowners’ degree of economic dependence on the land was also seen by respondents
as an important predictor of easement adoption; more than half (58%) felt it was either important
or always important. However, there was significant disagreement about how the likelihood of
adoption was affected. While some felt that large farms and agricultural producers were the most
likely to adopt, many others perceived them to be much less willing to enter into the reduction of
autonomy and land value represented by a conservation easement. In previous studies that have
compared production and non-production landowners, those who use their property for
production purposes have been consistently identified as less likely to adopt easements and other
private land conservation practices (Comerford, 2014; Cross et al., 2011; Kabii & Horwitz,
2006). Our mixed findings, which seem counter to previous research, may be the result of
differences from community to community. Some respondents work for organizations or in areas
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that have PDR programs, which focus on protecting working agricultural land. In these areas it is
quite possible that large agricultural producers are, in fact, the most likely to adopt because they
have been specifically targeted and incentivized. Respondents working elsewhere in the state
have no such program in their service area, and therefore likely have perceptions more consistent
with the findings of previous studies.
Respondents in our study felt strongly that financial incentives are important and
influential motivators of easement adoption. Of the nine types of potentially influential factors,
monetary and tax incentives were rated as the most frequently important. In fact, 88.4% of
respondents felt that they were either usually or always important. Additionally, when asked
what messages were most effective at promoting easement adoption, monetary incentives were
by far the most frequently cited by respondents. However, results from previous research on the
effect of financial incentives for adoption have been mixed (Brain et al., 2014; Farmer,
Chancellor, et al., 2011a; Ferranto et al., 2011; Moon & Cocklin, 2011). One possible
explanation is that our respondents may have had especially heightened perceptions of the
influence of financial incentives because of their strength and prevalence in our study area. In
addition to the federal tax incentive, Virginia has one of the strongest state income tax incentives
in the country as well as prolific alternative sources of funding available across the state,
including PDR programs, military buffer programs, and grants available for things like historic
preservation. Respondents also specified that the strength of influence exerted by incentives was
moderated by the value of land and local zoning and development plans. This may be one
possible explanation for the mixed findings of previous researchers. Tax incentives have very
little monetary value in places with depressed land values and high monetary value in others, and
thus vary in utility from place to place.
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In addition to exploring both the factors that have been previously identified by research
and factors operating at the community level, we also used our survey results to answer our third
research question: Do practitioners’ perceptions of the factors affecting easement adoption differ
based on certain characteristics? We chose to make these comparisons across practitioner
characteristics that we felt were more likely to cause meaningful differences of opinion.
However, our statistical comparisons identified few major differences in perception, which
indicates that views are fairly consistent across things like geographic location, practitioners’
level of experience with easements, their organization’s use of outreach, and their confidence in
their responses.
Most of the significant differences we did find were comparisons made based on several
measures of respondents’ level of experience with easements and their organization type. Across
both batteries of questions we saw that practitioners whose entire jobs are related to easements
and those who directly interact with landowners more frequently both view landowner
characteristics as less important and physical characteristics of the land and external factors to be
more important. One explanation for these findings might be that practitioners whose jobs are
this easement-related likely work for organizations that are primarily focused on easements, and
through their own work and the work of their colleagues see a much higher volume of easements
and clients. This might lead them to discount landowner characteristics and emphasize land
characteristics and external factors because it makes their relationship with landowners less
personal and more transactional. It might also be because it allows them to see more landowners
who get turned away than other practitioners. Properties are almost always turned away by
organizations for reasons like those identified in these comparison, such as conflicts with land
use planning and insufficient conservation value or acreage.
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Practitioners’ number of years of experience is another way to measure of their level of
involvement with easements, and we found that those with more years of experience viewed
characteristics of the land to be less important than others. This may seem contradictory to our
previous findings, but we suspect it might be the result of changes over time in the way many
organizations approach easements. As was specified in our qualitative results, in recent years
organizations have been continually raising the bar on the physical qualifications necessary to
make a property “valuable” enough to hold as an easement. Because of this, practitioners who
have been working with easements for many years may retain an “older” way of thinking that
deemphasizes land characteristics, while the perceptions of practitioners newer to the field may
be more influenced by the newer paradigm.
We also found another seemingly contradictory difference that, unlike those whose jobs
are more easement-related, practitioners who work for local organizations viewed landowner
characteristics as more important than others. We suspect that this may be the case because these
practitioners are from the local area and are therefore likely more homophilous with the
landowners they serve, or may even have personal relationships with some of them. Local
organizations are also usually smaller, with smaller number of easements, which may allow
landowner characteristics to become more important.
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CONCLUSION
We began this study with a body of research that had thoroughly investigated
landowner’s motivations and constraints for adopting conservation easements in a variety of
contexts. This literature was robust, but we were interested in what investigating easement
adoption at a larger, community scale might be able to tell us. The result of our work yielded
several important insights. The most critical of these was that conservation easement adoption
can be explained by community-level factors, but also that factors operating at this scale are most
likely not aggregated versions of the factors identified in previous research. We tested two forms
of data that represented communities based on aggregated resident information, and while both
proved predictive, they seemed to only be highlighting the greater likelihood of easements to
occur in rural communities threatened by development. Our results also provided an indication,
though qualitative and exploratory, of what community-level factors are actually influencing
easement adoption. These factors include positive word of mouth and community support;
opinion leaders; homophilous, client-oriented change agents and their outreach efforts; and the
actions of local government and land use planning.
It would appear that individuals prone to adopt easements are embedded within a broader
community that often has different characteristics than them, but that factors at both of these
scales impact where and by whom easements are likely to be adopted. Looking at individuallevel characteristics alone or factors operating at the community level alone are both likely
insufficient for effectively predicting and understanding adoption. Future investigators would be
well-served to take into account both individual-level factors and these “system effects” when
studying the adoption of conservation easements.
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APPENDIX C: Interview Guide
This interview is part of a research project investigating conservation easement adoption
patterns, and its purpose is to better understand these patterns using the unique perspective of
individuals who work with easements across Virginia.
The interview is being conducted with a select subset of the individuals who have already
responded to the online survey portion of this study. We plan to interview roughly 10-20
respondents.
This interview will be an open-ended discussion in which we ask several broad questions to
initiate a conversation about some of the answers that respondents provided in their survey
response. It is meant to help us develop an even deeper understanding of conservation easement
adoption in Virginia, and further explore the concepts and topics that were raised in the survey.
Some questions that we will ask to initiate the conversation:
1. Can you talk to me a little bit about your answers to the survey questions that included
maps depicting conservation easements and depicting spatial patterns related to their
adoption?
2. Why do you think [insert individual’s response] is an important factor in easement
adoption?
3. Do you think your answers are true across Virginia, or just in the area that you work?
4. Did the mapped patterns we showed you make sense? If not, what was confusing?
5. Now that we have clarified any points of confusion, would you change your answer to the
questions or do you have any additional thoughts you would like to add?

Additionally, interviewees will have the maps from the survey and their individual
responses available for reference throughout the interview in order to jog their memory
and facilitate a more meaningful conversation.
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APPENDIX D: Survey Invitations
Initial Contact
Subject:
Virginia Tech Survey on Conservation Easement Adoption – We need your help!
Body Text:
Dear Conservation Professional,
We would like to request your participation in a brief, online survey.
This survey is part of a research project investigating conservation easement adoption patterns,
and its purpose is to better understand these patterns using the unique perspective of individuals,
like yourself, who work with easements across Virginia. Our hope is that the results of this study
will help the conservation profession, especially in Virginia, better understand and target
potential easement adopters. It will also serve as the basis of my Master’s thesis and we hope to
publish the findings in an academic journal down the road.
The survey should only take between 10 and 20 minutes to complete.
To participate in the survey, please follow the link provided below:
INSERT LINK HERE
Your responses will be kept confidential, and your participation is voluntary. If you log out
before completing the survey, your responses will be saved, and you will be able to return and
finish at any time while the survey remains open.
If you have any questions or concerns about the research project, please contact the research
team by sending an email to tlhemby@vt.edu, or calling (205) 601-9509.
Should you have any questions or concerns about the study’s conduct or your rights as a research
subject, or need to report a research-related injury or event, you may contact the VT IRB Chair,
Dr. David M. Moore at moored@vt.edu or (540) 231-4991.
Thank you for time!
Tyler Hemby
Master’s candidate
Dept. of Forest Resources and Environmental Conservation
Virginia Tech
(205) 601-9509
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First Reminder
Subject:
Reminder: VT Survey on Conservation Easement Adoption – Your perspective is needed!
Body Text:
Dear Conservation Professional,
This is a friendly reminder that we are very interested in hearing your unique perspective in a
brief, online survey!
The survey should only take between 10 and 20 minutes of your time, and has the potential to
help conservation professionals across Virginia!
As a reminder, this effort is part of a research project investigating conservation easement
adoption patterns, and its purpose is to better understand these patterns using the unique
perspective of individuals, like yourself, who work with easements across Virginia. Our hope is
that the results of this study will help to better understand and target potential easement adopters.
It will also serve as the basis of my Master’s thesis and we hope to publish the findings in an
academic journal down the road.
To participate in the survey, please follow the link provided below:
INSERT LINK HERE
Your responses will be kept confidential, and your participation is voluntary. If you log out
before completing the survey, your responses will be saved, and you will be able to return and
finish at any time while the survey remains open.
If you have any questions or concerns about the research project, please contact the research
team by sending an email to tlhemby@vt.edu, or calling (205) 601-9509.
Should you have any questions or concerns about the study’s conduct or your rights as a research
subject, or need to report a research-related injury or event, you may contact the VT IRB Chair,
Dr. David M. Moore at moored@vt.edu or (540) 231-4991.
Thank you for time!
Tyler Hemby
Master’s candidate
Dept. of Forest Resources and Environmental Conservation
Virginia Tech
(205) 601-9509
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Second Reminder
Subject:
Reminder: VT Survey on Conservation Easement Adoption – Time is running out!
Body Text:
Dear Conservation Professional,
This is the final reminder about a brief, online survey being conducted. We are extremely
interested in hearing what you have to say, and time is running out! The survey will close at
midnight on March xx, 2016.
The survey should only take between 10 and 20 minutes of your time, and has the potential to
help conservation professionals across Virginia!
As a reminder, this effort is part of a research project investigating conservation easement
adoption patterns, and its purpose is to better understand these patterns using the unique
perspective of individuals, like yourself, who work with easements across Virginia. Our hope is
that the results of this study will help to better understand and target potential easement adopters.
It will also serve as the basis of my Master’s thesis and we hope to publish the findings in an
academic journal down the road.
To participate in the survey, please follow the link provided below:
INSERT LINK HERE
Your responses will be kept confidential, and your participation is voluntary. If you log out
before completing the survey, your responses will be saved, and you will be able to return and
finish at any time while the survey remains open.
If you have any questions or concerns about the research project, please contact the research
team by sending an email to tlhemby@vt.edu, or calling (205) 601-9509.
Should you have any questions or concerns about the study’s conduct or your rights as a research
subject, or need to report a research-related injury or event, you may contact the VT IRB Chair,
Dr. David M. Moore at moored@vt.edu or (540) 231-4991.
Thank you for time!
Tyler Hemby
Master’s candidate
Dept. of Forest Resources and Environmental Conservation
Virginia Tech
(205) 601-9509
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APPENDIX E: Interview Invitation
Subject:
Virginia Tech Easement Survey Follow-up Interview – We’re interested in your deeper insights!
Body Text:
Dear Conservation Professional,
Thank you so much for taking the time to complete our survey on easement adoption!
Your responses were especially interesting to us, and we would like to request your participation
in a brief, follow-up telephone interview to help us better understand easement adoption trends
in Virginia.
We expect the interview to take between 15 and 30 minutes to complete.
Please let me know if you’d be willing to chat by responding to this email with some times that
might work for you over the next two weeks.
As you know, the goal of the research project is to better understand conservation easement
adoption patterns using the unique perspective of individuals, like yourself, who work with
easements across Virginia. We’ll be producing a report that we’ll share with you about our
findings. The study will also serve as the basis of my Master’s thesis, and we hope to publish the
findings in an academic journal down the road.
Our conversation will be kept confidential, and your participation is voluntary. If you choose,
you are free to end the interview at any point, for any reason. Additionally, please note that the
conversation will not be audio recorded.
If you have any questions or concerns about the research project, please contact the research
team by sending an email to tlhemby@vt.edu, or calling (205) 601-9509.
Should you have any questions or concerns about the study’s conduct or your rights as a research
subject, or need to report a research-related injury or event, you may contact the VT IRB Chair,
Dr. David M. Moore at moored@vt.edu or (540) 231-4991.
We look forward to hearing from you!
Tyler Hemby
Master’s candidate
Dept. of Forest Resources and Environmental Conservation
Virginia Tech
(205) 601-9509
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APPENDIX F: Interview Consent Form
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
Informed Consent for Participants
in Research Projects Involving Human Subjects
Title of Project: Exploring the “where” and the “why” of conservation easements: A
Virginia case study
Investigator(s):
Marc Stern_______________
Name

mjstern@vt.edu______________
E-mail / Phone number

Tyler Hemby______________
Name

tlhemby@vt.edu / (205) 601-9509
E-mail / Phone number

I. Purpose of this Research Project
This interview is part of a research project investigating conservation easement adoption
patterns, and its purpose is to better understand these patterns using the unique perspective of
individuals, like yourself, who work with easements across Virginia. The interview is being
conducted with a select subset of the individuals who responded to the online survey portion of
this study. We plan to interview roughly 20 respondents. Our hope is that the results of this study
will help the conservation profession, especially in Virginia, better understand and target
potential easement adopters. It will also serve as the basis of my Master’s thesis and we hope to
publish the findings in an academic journal down the road.
II. Procedures
This interview will be an open-ended discussion in which we ask you several questions about
some of the answers you provided in your survey response. It is meant to help us develop an
even deeper understanding of conservation easement adoption in Virginia, and further explore
the concepts and topics you raised in your survey response. You should expect the conversation
to last between 15 and 30 minutes, however, we can talk for more or less time if you prefer. The
interview will be conducted via telephone.
III. Risks
There is very minimal risk involved. We are asking you, the respondent, for your professional
opinion regarding what factors generally lead to conservation easement adoption. Any
potentially sensitive subject matter has been avoided.
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IV. Benefits
One of the purposes of this study is to help conservation easement-granting organizations more
strategically target landowners for recruitment, so you may potentially benefit from this research
as a conservation easement professional. Society may also benefit from a better understanding of
conservation behavior and improved conservation planning.
No promise or guarantee of benefits has been made to encourage you to participate.
V. Extent of Anonymity and Confidentiality
Data collected from this interview will include information that identifies you. However, each
participant will be assigned a numerical code, and the key to this code will be stored on the
password protected Qualtrics interface and in a separate, password protected file on the research
assistant's computer. The key will only be accessible to the research team. All project data will
be identified by these codes.
Only members of the research team will have access to the study data. At no time will the
researchers release identifiable results of the study to anyone other than individuals working on
the project without your written consent.
However, the Virginia Tech (VT) Institutional Review Board (IRB) may view the study’s data
for auditing purposes. The IRB is responsible for the oversight of the protection of human
subjects involved in research.
VI. Compensation
No compensation of any kind will be provided in exchange for participation in this study.
VII. Freedom to Withdraw
It is important for you to know that you are free to withdraw from this study at any time without
penalty. You are free not to answer any questions that you choose or respond to what is being
asked of you without penalty.
Please note that there may be circumstances under which the investigator may determine that a
subject should not continue as a subject.
Should you withdraw or otherwise discontinue participation, you will be compensated for the
portion of the project completed in accordance with the Compensation section of this document.

142

VIII. Questions or Concerns
Should you have any questions about this study, you may contact one of the research
investigators whose contact information is included at the beginning of this document.
Should you have any questions or concerns about the study’s conduct or your rights as a research
subject, or need to report a research-related injury or event, you may contact the VT IRB Chair,
Dr. David M. Moore at moored@vt.edu or (540) 231-4991.
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APPENDIX G: Tapestry Variable Qualitative Coding
Outdoor Recreation &
Participation
Top Tier
Professional
Pride

Value

Criteria

Value

Criteria

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

x

Boomburbs

1

x
x

Savvy
Suburbanites

1

Exurbanites

1

x

x

x
x

Urban Chic

Pro-environmental
Behaviors & Attitudes

“Leisure includes a
range of activities from
sports (hiking, bicycling,
swimming, golf) to visits
to theme parks or water
parks.”
“They like to garden…”
“…their suburban
lifestyle includes home
remodeling and
gardening plus the
active pursuit of sports
and exercise.”
“Physically fit, residents
actively pursue a
number of sports, from
skiing to golf, and invest
heavily in sports gear
and exercise
equipment.”
“Gardening and home
improvement are
priorities…”
“…commuting by
bicycle is common.”
“In their downtime,
enjoy activities such as
skiing, yoga, hiking, and
tennis.”

x

“They like to cook and
prefer natural or
organic products.”

x

“…they prefer natural
or organic products.”

x

“avid readers and
moviegoers,
environmentally
active, and financially
stable…”
“…commuting by
bicycle is common.”
“Environmentally
aware, residents
actively recycle and
maintain a “green”
lifestyle.”
“Eat organic foods…”

1

1

x
1

1

x

x
x

Pleasantville

1

x

“Residents spend their
spare time participating
in a variety of sports…”
“Enjoy outdoor
gardening, going to the
beach…”
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0

N/A

Enterprising
Professional

x
x
1

x

Metro
Renters

“…run and do yoga.”
“Leisure activities
include…trips to
museums and the
beach.”
“Participate in leisure
activities including yoga,
Pilates, and downhill
skiing.”

x

“…eat organic and
natural foods…”

x

“Prefer
environmentally safe
products.”
“Public transportation,
taxis, walking, and
biking are popular
ways to navigate the
city.”
“…partial to organic
foods.”

1

x
1

1

x
x

Soccer Moms

1

Home
Improvement

0

Middleburg

1

N/A
x

x

Comfortable
Empty
Nesters

1

In Style

1

x

x

Parks and
Rec

1

Rustbelt
Traditions

0

Midlife
Constants

1

x

x
1

“Sports include hunting,
target shooting,
bowling, and baseball.”
“Physically active, they
play golf, ski, ride
bicycles, and work out
regularly.”
“Prefer organic foods,
including growing their
own vegetables.”
“Residents here take
advantage of local
parks and recreational
activities.”
N/A

x

Green Acres

“Outdoor activities and
sports are characteristic
of life in the suburban
periphery, like bicycling,
jogging, golfing,
boating, and target
shooting.”

“Leisure activities
include…fishing, and
golf.”
“Gardening, especially
growing vegetables, is
also a priority”
“Outdoor living also
features a variety of
sports: hunting and
fishing, motorcycling,
hiking and camping,
and even golf.”
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0

N/A

0

N/A

0

N/A

0

N/A
x

1

“Prefer organic foods,
including growing
their own vegetables.”

0

N/A

0

N/A
x

1

0

“…they prefer to buy
American and natural
products.”

N/A

x

x

x

Salt of the
Earth

1
x

x

The Great
Outdoors

1

x

x

Prairie Living

1

x

x

Rural Resort
Dwellers

x
1
x

x

Heartland
Communities

1

x

“Green Acres residents
pursue physical fitness
vigorously, from working
out on home exercise
equipment to playing a
variety of sports.”
“They still
cherish…tending to
their vegetable gardens”
“Residents embrace the
outdoors; they spend
most of their free time
preparing for their next
fishing, boating, or
camping trip.”
“Outdoor sports and
activities, such as
fishing, boating,
hunting, and overnight
camping trips are
popular.”
“They are active
gardeners…”
“They enjoy outdoor
activities such as hiking,
hunting, fishing, and
boating.”
“When they find time to
relax, they favor outdoor
activities.”
“Leisure activities
include fishing, hunting,
boating, camping…”
“…the change in
seasons supports a
variety of outdoor
activities.”
“They are passionate
about their hobbies, like
freshwater fishing and
hunting…”
“These hands-on
consumers are also
passionate about
vegetable gardening.”
“actively participate in
outdoor activities….”
“Motorcycling, hunting,
and fishing are popular;
walking is the main form
of exercise.”
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0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

x

Up and
Coming
Families

1

American
Dreamers

0

“Find leisure in…sports,
from backpacking and
baseball to weight lifting
and yoga.”
N/A

0

N/A

0

N/A
x

City Lights

0

N/A

1

x

x

Emerald City

0

N/A

1

x

x

Bright Young
Professional

1

Front
Porches

0

“…participate in a
variety of sports,
including backpacking,
basketball, football,
bowling, Pilates, weight
lifting, and yoga.”
N/A

x
1

0

N/A
x

Old and
Newcomers

Hardscrabble
Road
Silver & Gold
Golden Years

x
0

N/A

“Attuned to nature
and the environment,
and when they can,
purchase natural
products.”
“This group is highly
connected, using the
Internet for
entertainment and
making
environmentally
friendly purchases.”
“Many embrace the
“foodie” culture and
enjoy cooking
adventurous meals
using local and
organic foods.”
“They buy natural,
green, and
environmentally
friendly products.”
“Concern about the
environment, impacts
their purchasing
decisions.”

1
x

“They support
environmental
causes…”
“They are attentive to
environmental
concerns.”
“Residents are strong
supporters of
environmental
organizations.”

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

1

x

“Leisure time is spent
on sports (tennis, golf,
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x

Senior
Escapes

1

Retirement
Communities

0

x

N/A
x

Southern
Satellites

1
x
x

Rooted Rural

1
x

x

Diners &
Miners

1

Down the
Road

1

boating, and fishing) or
simple exercise like
walking.”
“Residents
enjoy…golfing, boating,
and fishing.”
“They are limited by
medical conditions but
still enjoy gardening”

x
x

“Residents enjoy
country living, preferring
outdoor activities”
“Participate in fishing
and hunting.”
“This group enjoys time
spent outdoors, hunting,
fishing, or working in
their gardens.”
“Do-it-yourself
mentality; grow their
own produce…”
“Hunting, yard work,
and gardening popular
activities.”
“Participate in fishing
and hunting.”
“Their country lifestyle
focuses on the
outdoors, gardening,
hunting, and fishing.”

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

Rural
Bypasses

1

Young and
Restless

0

N/A

1

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

Metro Fusion
Set to
Impress
City
Commons
Family
Foundations
Traditional
Living
Small Town
Simplicity

x

x
1
x
1

“They enjoy outdoor
activities such as
camping and taking
trips to the zoo.”
“Residents embark on
pursuits including…rural
activities like hunting
and fishing.”
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“Purchase
natural/organic
food…”

x

Modest
Income
Homes
High Rise
Renters
Military
Proximity

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

0

N/A

x

College
Towns

“Small Town Simplicity
features a semirural
lifestyle, complete
with…vegetable
gardens.”

x

“Popular activities:
backpacking, Pilates,
and Frisbee.”

1

1

x

x

Dorms to
Diplomas

0

N/A

1
x

x

International
Marketplace

0

N/A

x

x

Laptops and
Lattes

1

x

1

“These are healthconscious consumers,
who exercise regularly”
“Enjoy sports such as
jogging/running, biking,
tennis, soccer, skiing,
yoga, and Pilates”
“Participate in leisure
activities
including…hiking,
backpacking,
canoeing/kayaking…”

x

x

1

x

x
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“This market is bike
and pedestrian
friendly.”
“They prefer
environmentally
friendly products and
vehicles that get good
gas mileage.”
“Vehicles are just a
means of
transportation—
economy and
environmental impact
are factors in
purchases…”
“With limited parking
on campus, many
walk, bike, or car pool
to class.”
“Preserving the
environment and
being in tune with
nature are very
important.”
“They are active and
health conscious, and
care about the
environment.”
“Environmentally
conscientious but
also imageconscious: both
impact their
purchasing.”
“Support
environmental
groups, recycle
faithfully…”
“Favor organic food”

Pacific
Heights

0

N/A

0

N/A
x

The Elders

0

N/A

1

City Strivers
Downtown
Melting Pot
NeWest
Residents

0

N/A

0

0

N/A

1

0

N/A

0

x
x

0

N/A

x

Trendsetters

x

x
1

1

x

Urban
Villages

1

“Trendsetters residents
jog, run, or walk for
exercise and
occasionally attend a
yoga class.”

1

x

“However, these
consumers focus on
their children and
maintain gardens.”
“Leisure includes family
activities like going to
water parks, gardening,
and clubbing, plus
sports like soccer and
softball.”
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0

“Avid about
recycling…”

x
x

Southwestern
Families

“They prefer to use
coupons and buy
American and
environmentally safe
products.”

“While budgetconscious
consumers, they are
also mindful of quality
and attentive to
environmental
concerns in their
purchasing
decisions.”
“Socially and
environmentally
conscious, they are
willing to pay more for
products that support
their causes.”
“These consumers
shop at Whole Foods
or Trader Joe’s and
buy organic when
they can; however,
their cart is more
often filled with
prepared or ready-toheat meals.”

N/A

APPENDIX H: Example Tapestry Segment Narrative Description
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APPENDIX I: Post-Defense Additional Analyses
During the defense of this thesis, our discussion led to the proposal of several analyses
aimed at addressing lingering deficits in our original methodology. The problems addressed by
these analyses include concerns over the use of a binary outcome variable in our statistical
models, the potential issues of redundancy introduced by including in the HGLM both Tapestry
segmentation as well as two variables extracted from Tapestry (outdoor recreation participation
and pro-environmental attitudes & behaviors), and the suggestion in our discussion of a
mediating effect presented by urbanity on our geospatial statistical models without empirical
validation. Results of these analyses are presented below.
Though we initially calculated the count of conservation easements present in each block
group, we chose to instead use the binary presence or absence of easements as the outcome
variable in our statistical models because 74% of block groups in our study area had no
easements at all (Figure 1, p.24). However, a reasonably large sample of block groups (n = 869)
had at least one easement, and questions remained about whether our predictor variables would
have similar or different relationships with the count of easements in these block groups than
they did with the simple binary outcome variable. If relationships are different, then this
information could provide additional nuance to our understanding of the way that communitylevel factors interact with conservation easement adoption.
To address this question, a negative binomial regression was conducted on these block
groups using the same predictor variables as our previous statistical models, but with the count of
easements as the outcome variable. Both Poisson and negative binomial regressions are designed
for count data, but Poisson regression carries an assumption of equidispersion of data and is
sensitive to violations of that assumption. Negative binomial regression, however, is a
155

generalization of the Poisson model that is able to handle such issues of overdispersion (Gardner,
Mulvey, & Shaw, 1995). Our data presented strong overdispersion, and thus the negative
binomial regression was chosen.
The results of this analysis are presented in Table A. Both the direction and strength of
the relationships found between our predictor variables and the count of conservation easements
are very similar to those found in our binary logistic regression, as indicated by the odds ratios.
However, length of tenure, population change (development pressure), and the combined
measure of education and income were statistically insignificant in this model. These findings
largely validate our decision to use a binary outcome variable in our study, but may indicate that,
while length of tenure, development pressure, education, and income are related to the likelihood
of an easement being present or absent, they do not necessarily relate to the quantity of
easements present.
Table A. Results of a negative binomial regression of proxy variables on the count of
conservation easements at the census block group level. Block groups included in the analysis
were only those containing at least one conservation easement (n = 869).
Odds
β
S.E.
Wald Significance
Ratio
# of Suitable Parcels*

0.502

0.055

83.679

<0.001

1.652

Median Age

0.015

0.006

7.703

0.01

1.016

% of Pop. Employed in Ag.,
Forestry, Fishing, or Farming

0.035

0.008

18.075

<0.001

1.035

Median Parcel Size (acres)*

0.323

0.041

63.047

<0.001

1.382

Median Length of Tenure

-0.009

0.009

0.959

0.327

0.991

% Annual Pop. Change 20102014

0.253

0.132

3.671

0.055

1.288

% of Area Conserved

0.016

0.003

28.199

<0.001

1.016

-0.014

0.009

2.232

0.135

0.986

-2.119

0.439

23.283

<0.001

0.120

Median Household Income* x
Education
Constant
*Natural log transformed
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Tapestry market segmentation data was included in our study using a two-level
hierarchical statistical model (HGLM). Two predictor variables, outdoor recreation participation
and pro-environmental attitudes & behaviors, were also culled from Tapestry and additionally
included in the upper level of the hierarchical model in the hopes of isolating their specific
effects on easement occurrence. Both of these variables were found to be insignificant in our
HGLM despite strong bivariate relationships with easement occurrence. As a result, concerns
were raised that, by including these variables as well as the Tapestry segment information from
which they were derived, instead of isolating their effects we actually created redundant
information in the model that resulted in these variables’ multivariate insignificance.
To test whether redundancy was to blame for the insignificance of outdoor recreation
participation and pro-environmental attitudes & behaviors, Tapestry segment information was
removed from the analysis altogether and these two variables were brought down to the block
group level and included in a binary logistic regression (Table B). Previously included variables
remained largely unchanged, while outdoor recreation participation demonstrated a significant
positive relationship with easement occurrence, and pro-environmental attitudes & behaviors
remained insignificant. This indicates that redundancy may have, in fact, caused outdoor
recreation participation (but not pro-environmental attitudes & behaviors) to appear insignificant
in the HGLM. However, outdoor recreation participation’s significant inclusion had very little
effect on the model’s fit or predictive ability, as indicated by measures of pseudo r-squared (Cox
& Snell = 37.9%; Nagelkerke = 55.4%; Adjusted count = 39.5%) and overall accuracy (84%)
that were very comparable to previous models.
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Table B. Results of the logistic regression of proxy variables on the binary conservation
easement presence outcome variable at the census block group level. The two variables pulled
from Tapestry, outdoor recreation participation and pro-environmental attitudes & behaviors,
were included here at the block group level.
Odds
β
S.E.
Wald
Significance
Ratio
# of Suitable Parcels*

1.274

0.072

311.455

<0.001

3.575

Median Age

0.020

0.008

6.416

0.011

1.020

% of Pop. Employed in Ag.,
Forestry, Fishing, or Farming

0.047

0.015

10.343

0.001

1.048

Median Parcel Size (acres)*

0.791

0.061

166.527

<0.001

2.206

Median Length of Tenure

-0.042

0.013

10.770

0.001

0.959

% Annual Pop. Change 20102014

0.504

0.177

8.104

0.004

1.655

% of Area Conserved

0.025

0.005

25.809

<0.001

1.025

Median Household Income* x
Education

-0.032

0.012

6.980

0.008

0.968

Outdoor Recreation
Participation (Binary)

0.478

0.195

6.033

0.014

1.612

Pro-environmental Attitudes &
Behaviors (Binary)

0.006

0.147

0.002

0.968

1.006

Constant

-9.857

0.592

277.089

<0.001

0.000

*Natural log transformed

In the discussion of our results, we proposed an argument suggesting that significant
relationships found between our predictor variables and conservation easement occurrence at the
community level, especially those that contradicted the findings of previous research, might
actually be mediated by urbanity (i.e. the degree to which a place is urban or rural). However,
this claim was not empirically tested. To address this problem, we tested for the possible
mediating effects of urbanity using a trivariate analysis with each of our predictor variables. This
analysis functioned by regressing each of our predictor variables individually on our outcome
variable, and then repeating each of these regressions with urbanity included as an additional
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predictor variable. Changes in the variables’ significance or beta coefficients between the
predictor only and combined regressions indicate the presence of a mediating effect.
Urbanity can be defined in many different ways, so we chose three different measures to
represent the concept and conducted a set of trivariate analyses for each. The first measure of
urbanity was a 6-point categorical scale included in the Tapestry data that defined areas ranging
from most urban to most rural as (1) Principal Urban Centers, (2) Urban Periphery, (3) Metro
Cities, (4) Suburban Periphery, (5) Semirural, and (6) Rural. The second was the proportion of
land in each block group that has been developed. This information was derived from 2011
NLCD land cover data, which classifies land across the entire country into one of 16 classes (see
Table 2, p.30). NLCD classes were converted to a binary “developed” and “undeveloped”
dataset, and the percent of each block group classified as developed was calculated and used as a
continuous measure of urbanity. The third was based on the internationally accepted and applied
definition of “rural” and “urban” provided by the Organization for Economic Cooperation and
Development (OECD), which describes rural areas as having a population density below 150
people per km2 and urban areas as those that fall above that threshold (Hurbánek, 2008). We
used population density and this threshold to create a binary measure of urbanity.
Results from these analyses are presented in Table C. A mediating effect was found
between the Tapestry measure of urbanity and tenure, development pressure, nearby conserved
land, and the combined measure of education and income, as well as between the OECD
measure of urbanity and nearby conserved land. However, the majority of analyses indicated no
mediating effect. Additionally, the predictor variables we did find to be mediated, except for
education and income, were those for which we did not expect to see mediation. These findings
cast significant doubt on our proposed explanation for the results of our geospatial analysis, and
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may indicate that our findings which contradict previous research are the result of something
other than the degree to which a place is urban or rural.
Table C. Results of tests for mediation effects of urbanity. Each variable included in our
statistical models were regressed on easement presence alone, and then together with urbanity.
Mediation effects were indicated by changes in significance and β coefficients between the two
regressions. Three different measures of urbanity were tested: Tapestry, NLCD, and OECD.
Predictor
Alone
# of Suitable
Parcels
Urbanity
Median Age
Urbanity
% of Pop.
Employed in Ag.,
Forestry, Fishing,
or Farming
Urbanity
Median Parcel Size
Urbanity
Median Length
Tenure
Urbanity
% Annual Pop.
Change 2010-2014
Urbanity
% of Area
Conserved
Urbanity
Median Household
Income* x
Education
Urbanity

Predictor & Mediator
Tapestry Urbanity

β

Sig.

β

Sig.

Mediation

1.54

<0.001

1.48

<0.001

-

-

0.14

0.01

0.06

<0.001

0.04

<0.001

-

-

0.90

<0.001

0.21

<0.001

0.12

<0.001

-

-

0.86

<0.001

0.65

<0.001

0.54

<0.001

-

-

0.84

<0.001

0.04

<0.001

-0.02

0.11

-

-

0.97

<0.001

-0.13

<0.001

-0.01

0.57

-

-

0.94

<0.001

0.01

0.02

0.01

0.21

-

-

0.96

<0.001

-0.01

<0.001

0.00

0.35

-

-

0.93

<0.001

No

No

No

No

Yes

Yes

Yes

Yes

NLCD % Developed

OECD Urban Binary

β

Sig.

β

Sig.

0.55

<0.001

0.99

<0.001

-0.06

<0.001

-1.68

<0.001

0.02

0.02

-0.08

<0.001

0.04

<0.001

-0.08

<0.001

0.39

<0.001

-0.07

<0.001

-0.04

<0.001

-0.09

<0.001

0.06

<0.001

-0.09

<0.001

0.01

0.01

-0.08

<0.001

0.00

<0.001

-0.09

<0.001

Mediation
No

No

No

No

No

No

No

No

0.02

<0.001

-3.32

<0.001

0.06

<0.001

-3.27

<0.001

0.36

<0.001

-3.15

<0.001

-0.04

<0.001

-3.51

<0.001

0.03

0.01

-3.55

<0.001

0.01

0.11

-3.40

<0.001

0.00

0.01

-3.56

<0.001

Mediation
No

No

No

No

No

No

Yes
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