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Abstract: Conservation development projects combine real-estate development with conservation of land
and other natural resources. Thousands of such projects bave been conducted in the United States and
other countries through the involvement of private developers, landowners, land trusts, and government
agencies. Previous research bas demonstrated the potential value of conservation development for conserving
species, ecological functions, and other resource values on private lands, especially when traditional sources
of conservation funding are not available. Nevertheless, the aggregate extent and effects of conservation
development were previously unknown. To address this gap, we estimated the extent and trends of conservation
development in the United States and characterized its key attributes to understand its aggregate contribution
to land-conservation and growth-management objectives. We interviewed representatives from land trusts,
Pplanning agencies, and development companies, searched the Internet for conservation development projects
and programs, and compiled existing databases of conservation development projects. We collected data on
3884 projects encompassing 1.38 million ba. About 43% of the projects targeted the conservation of specific
Pplant or animal species or ecological communities of conservation concern; 84% targeted the protection of
native ecosystems representative of the project area; and 42% provided buffers to existing protected areas. The
percentage of protected land in conservation development projects ranged from <40% to >99%, and the effects
of these projects on natural resources differed widely. We estimate that conservation development projects
have protected roughly 4 million ba of land in the United States and account for about 25% of private-land
conservation activity nationwide.

Keywords: biodiversity, conservation easement, conservation finance, conservation subdivision, land-use plan-
ning, limited development, urban sprawl

Practica, Alcance y Efectos sobre el Uso de Suelo de la Conservacion y Desarrollo

Resumen: Los proyectos de conservacion y desarrollo combinan el desarrollo de bienes raices con la
conservacion de tierras y otros recursos naturales. Miles de tales proyectos se han llevado a cabo en los Estados
Unidos y otros paises mediante la participacion de desarrolladores privados, propietarios, fideicomisos y
agencias gubernamentales. Investigaciones previas han demostrado que el valor potencial de la conservacion
y desarrollo para la conservacion de especies, funciones ecologicas y otros valores en terrenos privados,
especialmente cuando no bay disponibilidad de fuentes tradicionales financiamiento de la conservacion.
Sin embargo, la extension agregada y los efectos de la conservacion y desarrollo eran desconocidas. Para
llenar este vacio, estimamos la extension y las tendencias de la conservacion y desarrollo en los Estados
Unidos y caracterizamos sus atributos clave para comprender su contribucion a los objetivos de conservacion
de tierras y de manejo del crecimiento. Entrevistamos a representantes de los fideicomisos, agencias de
Pplanificacion y compaiiias de desarrollo, buscamos proyectos y programas de conservacion y desarrollo en
Internet y recopilamos las bases de datos de proyectos de conservacion y desarrollo existentes. Recolectamos
datos sobre 3884 proyectos que abarcaron 1.38 millones de ba. Cerca de 43% de los proyectos abordaron la
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conservacion de especies particulares de plantas o animales o comunidades ecologicas de preocupacion para
la conservacion; 84% abordaron la proteccion de ecosistemas nativos representativos del drea del proyecto;
¥y 42% proporcionaron amortiguamiento a dreas protegidas existentes. El porcentaje de tierras protegidas
en el proyectos de conservacion y desarrollo vario entre <40% y >99%, y los efectos de estos proyectos sobre
los recursos naturales variaron ampliamente. Estimamos que los proyectos de conservacion y desarrollo han
protegido alrededor de 4 millones de ha en los Estados Unidos y corresponden a cerca de 25% de las actividades

de conservacion en terrenos privados en todo el pais.

Palabras Clave: biodiversidad, contrato de conservacién, crecimiento urbano desordenado, desarrollo limitado,
financiamiento de la conservacion, planificacion de uso del suelo, subdivision de conservacion

Introduction

Land development is one of the greatest threats to terres-
trial and aquatic ecosystems in the United States (Wilcove
etal. 1998; Czech et al. 2000; Allan 2004). In the past few
decades, exurban and rural development has proliferated
in areas that were previously too remote to be developed
extensively (Brown et al. 2005; Radeloff et al. 2005). Fu-
eled by improved transportation access, growing demand
for real estate in settings rich in natural amenities, and
other trends, this development is rapidly fragmenting ru-
ral regions, such as the Greater Yellowstone Ecosystem
(Gude et al. 2006) and southeastern mountains and plains
(Griffith et al. 2003). Although the economic recession
that began in 2008 has slowed development greatly, the
demographic and societal trends driving growth are likely
to continue in the long term. Recent projections are that
developed land in the contiguous United States will in-
crease from 5.2% of the total land base (39.5 million ha)
in 1997 to 9.2% (70.5 million ha) by 2025. This develop-
ment will disproportionately affect environmentally sen-
sitive regions, such as coastal areas (Alig et al. 2004).

In the United States 2 principal approaches are used
to guide the extent and location of development: (1)
land-use planning and regulation and (2) land protection,
usually through fee simple or conservation-easement ac-
quisition (Daniels & Lapping 2003). Results of both ap-
proaches have been mixed. For instance, regional land-
use authority or coordination that might help establish
conservation networks at a landscape or ecoregional
scale is generally weak or nonexistent, whereas zoning
is often an uncoordinated patchwork of local policies
(Ewing et al. 2005). In addition, conservation of biolog-
ical diversity appears to be a minor focus of most local
planning practice (Miller et al. 2009).

Since the mid-1990s the number of land trusts, amount
of private-land conservation activity, and level of voter
support for public spending on open-space protection
in the United States have all grown considerably (Land
Trust Alliance 2006; TPL 2010). Nevertheless, inadequate
funding remains a major impediment to protecting high-
priority lands and waters. To establish a strategic, eco-
logically comprehensive network of conservation areas
in the contiguous United States would require protecting
an additional 95.7 million ha of private land (Shaffer et al.
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2002). Such conservation would cost $6.5 billion/year
over 30 years if achieved through conservation easements
and $9.2 billion/year over the same period through fee-
simple acquisition (Shaffer et al. 2002; cost figures ad-
justed to 2010 dollars). In contrast, funding allocated for
land purchases and easements from 1998-2005 averaged
about $3 billion/year from state and local land-protection
programs plus a smaller amount of private, philanthropic
funding (TPL 2008, 2010). This finance gap is actually
greater than it appears because most public funding is
spent in a few coastal states with high land prices, and
most is used to conserve land of agricultural, recreational,
or aesthetic importance that many not support many na-
tive species or ecosystem functions (Lerner et al. 2007;
Szabo 2007).

Many new project and funding models have been de-
veloped to address the limitations of traditional regula-
tory and conservation finance mechanisms (Ginn 2005;
Clark 2007; Levitt 2010). Among these tools is conserva-
tion development: projects that combine real-estate de-
velopment with conservation of land and other natural
resources. Conservation development permanently pro-
tects a portion of the project site (typically anywhere
from 40% to 99%), frequently at little or no net up-
front cost to public or private conservation organizations.
Thus, it effectively generates an additional source of funds
that can supplement public and philanthropic funding
streams on which conservation efforts have historically
relied. When supported or mandated by zoning or other
regulations, conservation development can also encour-
age developers to take an ecologically based approach
to site design and real-estate development (Arendt 2004;
Pejchar et al. 2007; Milder et al. 2008).

Conservation development projects may be classi-
fied into 4 categories on the basis of project goals,
actors, amount of land conserved, and development
patterns (Milder 2007): conservation easements with re-
served homesites, limited development projects, conser-
vation subdivisions, and conservation-oriented master-
planned communities. In conservation easements with
reserved homesites (i.e., reserved-homesite projects) pri-
vate landowners agree to restrict future development to
one or a few houses by donating or selling a conserva-
tion easement (Anella & Wright 2004; Merenlender et al.
2004; Rissman et al. 2007). The permitted homesites are
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either embedded within the easement or subdivided as
separate land parcels, in which case they usually abut
the protected land. Development is typically of very low
density ranging from as dense as one house per 6-12
ha in the East to as sparse as one house per several
hundred hectares or more in the West, and homesites
may not be built on for years or decades. Land trusts use
reserved-homesite projects to reduce the cost of protect-
ing a parcel of land or to engage landowners who are in-
terested in conserving their land but wish to retain some
development rights. Landowners who donate such con-
servation easements sometimes receive tax benefits for
doing so.

Limited development projects combine conservation
with low-density development, usually at about 5-25%
of the maximum density allowed by land-use regula-
tions (Milder 2005). Compared with reserved-homesite
projects, limited development projects typically entail
higher development density and involve activities such
as land subdivision, permitting, and design of utilities and
infrastructure to allow individual house lots to be sold.
Limited development projects can be conducted or facili-
tated by land trusts, developers, investors, or landowners.

Conservation subdivisions are residential develop-
ments that designate a major portion of the site as con-
servation land by clustering development on smaller lots
than those in conventional subdivisions (Arendt 1996). In
contrast to reserved-homesite projects and limited devel-
opment projects, conservation subdivisions are usually
built at or near the maximum allowed density. Typically,
conservation subdivisions are designed and built by devel-
opers and governed by planners and regulators through
local zoning laws.

Conservation-oriented master-planned communities
encompass hundreds or thousands of hectares, provide
a range of housing types, and often include commercial,
recreational, or public spaces. These projects often pro-
tect 50% or more of the project site (Heid 2004). Some
such projects are built at the maximum allowed density,
whereas others are built at a reduced density. Typically,
developers design and build master-planned communi-
ties, and land trusts or government agencies may play a
role in managing the conserved lands.

As this typology illustrates, conservation development
includes a wide range of approaches that overlaps par-
tially with other realms of practice, including conserva-
tion easements and protection of private land (Merenlen-
der et al. 2004), for-profit residential and mixed-use de-
velopment, and land-use planning and zoning. Although
we situate this study in the context of these more widely
studied fields, we focused solely on conservation devel-
opment, as defined above.

Conservation development has been in use for at least
40 years. Previously, however, little was known of its
overall extent and effects. To address this gap, we es-
timated the extent and trends of conservation develop-
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ment in the United States and characterized its key at-
tributes to understand its aggregate contribution to land-
conservation and growth-management objectives. To do
so, we conducted a nationwide assessment of conserva-
tion development projects and practices.

Methods

Survey of Conservation Development Practices

We conducted interviews, Internet searches, and a litera-
ture review and analyzed existing databases of conserva-
tion development projects. From October 2007 through
April 2010, we interviewed or administered email ques-
tionnaires to representatives from 201 organizations in
42 states (126 land trusts, 33 planning agencies, 20 de-
velopment companies, and 22 other organizations) en-
gaged in conservation development. We contacted all
110 local and regional land trusts (of which we suc-
cessfully interviewed 71) that, in the most recent cen-
sus of U.S. land-trust activities, indicated they partici-
pated in limited development (Land Trust Alliance 20006).
Through information gleaned from these interviews and
our knowledge of land-trust practices, we identified and
contacted other land trusts known or thought to partici-
pate in conservation development. We also surveyed the
30 local and regional land trusts that have conserved the
largest amount of land. We selected interviewees from
other organizations on the basis of Internet searches (de-
scribed below), focusing particularly on those regions
of the country where conservation development is most
prevalent.

During interviews and in emails, we collected informa-
tion on the extent of conservation development, change
in rates of activity over time (i.e., trends), and conditions
supporting or inhibiting the effective practice of con-
servation development (i.e., influencing factors) within
the interviewee’s organization or jurisdiction. We com-
piled responses related to trends and influencing factors
to identify dominant and recurring themes. In addition,
where available, we collected data on specific projects
in which the interviewee’s organization had been
involved.

We searched the Internet to identify additional conser-
vation development projects and regulations as well as
organizations involved in conducting or promoting con-
servation development. From January to May 2010, we
used Google to search the name of each state in conjunc-
tion with 5 phrases (conservation development, conser-
vation subdivision, cluster development, cluster subdi-
vision, and limited development plus conservation). We
identified additional projects by reviewing published lit-
erature, gray literature, and case studies identified in inter-
views, state-level Internet searches, and Google Scholar
searches conducted during the same time period with
the same 5 search phrases. Finally, where available, we
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obtained databases of conservation development projects
in specific jurisdictions or regions compiled by groups
such as regional planning agencies and land trusts.

We used these methods to collect 4 types of project-
level information: basic descriptive data, conservation
objectives, development design, and land-management
arrangements. Basic descriptive data included project
name, project type, principal proponent(s), location (mu-
nicipality, county, state, and U.S. Census region), type
of location (urban, suburban, exurban, or rural [Hansen
et al. 2005]), project area, area conserved, and area de-
veloped. Project conservation objectives included con-
servation of one or more of the following: specific plant
or animal species or ecological communities of conserva-
tion concern, typical native ecosystems (including move-
ment or dispersal corridors and migration routes), work-
ing agricultural land (i.e., active farms or ranches), water
resources, scenic resources (i.e., visual amenities con-
tributing to perceptions of landscape beauty as viewed
from roads or other public places), historic or cultural
sites, buffers to protected areas, and outdoor recreation
or education amenities. Characteristics of development
design included the number of single-family housing units
(categorized by lot size: >2 ha, 0.2-2 ha, <0.2 ha) and
multifamily housing units and the presence or absence of
housing for senior citizens, affordable housing (as defined
by the U.S. Department of Housing and Urban Develop-
ment), golf courses, commercial development, and pub-
lic facilities. Information on land-management arrange-
ments included identification of the owner and manager
of the protected land, legal means of protection, and
source of management funds.

We included conservation development projects that
permanently protected at least 40% of the project site.
We also included projects that protected <40% of the site
but were labeled by the proponent as conservation de-
velopment or developed pursuant to a zoning provision
that allowed or encouraged conservation development.
These criteria allowed us to include a broad spectrum
of conservation development projects while excluding
most open-space exactions (i.e., requirements that a por-
tion of a development site be set aside as open space).
Such provisions are common, usually result in protection
of <40% of the site, and typically do not place a strong
emphasis on ecologically based design or conservation of
natural resources.

Estimation of the Extent of Conservation Development

We estimated the total land area developed and pro-
tected by each type of conservation development
from 1968-2008 and the annual rates of activity from
2000-2008. Estimates included projects conducted by
developers, local and regional land trusts, and The Na-
ture Conservancy, but excluded projects conducted by
other national land trusts, for which we were unable to
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obtain data. (Government agencies implement very lit-
tle conservation development, although they play other
roles in some projects.) Given differences in project
participants and data availability, we tailored the es-
timation methods for each project type, as described
below.

To estimate the total area of reserved-homesite
projects, we used interview data to compile information
on 94 land trusts that collectively represented 70% of
all local and regional land-trust conservation easements
(by area). From these data, we calculated the percentage
of easement holdings attributable to reserved-homesite
projects and then multiplied this percentage by the total
estimated easement area for all U.S. local and regional
land trusts as of 2008 (Supporting Information). To this
total, we added estimates for reserved-homesite activity
by The Nature Conservancy.

To estimate the total extent of limited development
projects, we summed actual data on land area under lim-
ited development from interviews and added this to esti-
mates of limited development conducted by other local
and regional land trusts, The Nature Conservancy, and
private entities other than land trusts. Assumptions and
calculations for these estimates are available in Support-
ing Information.

For conservation subdivisions we estimated plausible
ranges for the total conservation subdivision land area
in each state by combining project-level data generated
from all methods with information from the Internet
searches on the extent to which conservation subdivi-
sions were built or promoted through zoning regulations
and by developers or advocacy organizations in each
state. The total land area of all individual projects con-
stituted the lower-boundary area estimate for each state.
The midrange and upper-boundary area estimates were
based on the sources, calculations, and assumptions pro-
vided in Supporting Information.

To estimate the extent of conservation-oriented master-
planned communities, we relied primarily on the project-
level database, which we cross-referenced with project
lists compiled by other experts that track such projects
regionally or nationwide. Because conservation-oriented
master-planned communities tend to be relatively large
and prominent—and because our searches with different
methods repeatedly turned up the same projects—we be-
lieve the project-level database included a high percent-
age of all such projects. Thus, we calculated estimates of
the total land area within such projects by multiplying
the area of all known projects by a range of plausible
inflation factors (lower-boundary inflation factor of 10%,
midrange 50%, and upper boundary 150%).

We used Microsoft Excel to compile project data and
calculate estimates of total extent of conservation devel-
opment and JMP (version 8, SAS Institute, Cary, North
Carolina) to conduct Mann-Whitney U tests to compare
attributes among project types.
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Table 1. Descriptive statistics for the study sample of 3884 conservation development projects conducted in the United States between 1968 and

2008.
Median project  Total land  Median protected  Total protected  Total protected

Project type Sample size size (ha)* area (ha) land (%)* land (%) land (ha)

Reserved-homesite 3132 81b 730,545 98.2a 98.4 719,203
projects

Limited development 219 87b 342,356 85.9b 93.5 320,047
projects

Conservation 477 32a 34,602 52.7¢ 57.1 19,763
subdivisions

Conservation-oriented 56 648c¢ 274,563 53.7¢ 71.3 195,660
master-planned
communities

Total 3884 1,382,066 1,254,673

*Different letters denote significant differences among project types (pairwise comparisons, Mann-Whitney U test, « = 0.05, Bonferroni corrected).

Results

We gathered information on 3884 conservation de-
velopment projects on 1.38 million ha, including
3132 reserved-homesite projects, 219 limited develop-
ment projects, 477 conservation subdivisions, and 56
conservation-oriented master-planned communities.

Project Size and Geographic Distribution

Project size differed significantly among the project
types. Conservation subdivisions generally occupied
the least land per project, whereas conservation-
oriented master-planned communities occupied the most
(Table 1). Most of the protected land was in rural ar-
eas for all project types except conservation subdivisions
(Fig. 1). About 85% of reserved-homesite projects and
50% of limited development projects were in rural ar-
eas. Conservation subdivisions and conservation-oriented
master-planned communities were most numerous in
suburban and exurban areas, reflecting market demand
for higher-density development in and near metropolitan
areas (Fig. 1).

The amount of land affected by conservation devel-
opment differed greatly by region. Of the total land
in the sampled limited development projects, conser-
vation subdivisions, and conservation-oriented master-
planned communities, 2.3% was in the Midwest, 28%
was in the Northeast, 16% was in the South, and
53% was in the West (regions were defined accord-
ing to the U.S. Census Bureau’s census regions). For
sampled reserved-homesite projects, the Midwest had
0.8%, the Northeast 8.4%, the South 28%, and the West
63%. The number of projects, however, was propor-
tionally higher in the Northeast (where projects of-
ten occurred on small properties) and lower in the
West (where many projects occurred on very large
properties).

Conservation Objectives and Patterns

Collectively, conservation development projects sought
to protect a wide range of conservation targets (Fig. 2).
Protected land often functioned as a recreational, edu-
cational, or aesthetic amenity for the adjacent develop-
ment. Such amenities were often explicitly developed
and marketed for conservation subdivisions and master-
planned communities, whereas for limited development
and reserved-homesite projects they were generally pri-
vate and informal. Working agricultural land was fre-
quently a part of limited development and reserved-
homesite projects. Full-density conservation subdivisions
and conservation-oriented master-planned communities
protected a significantly smaller portion of their re-
spective project sites than the reduced-density projects
in which land trusts often played a more central role
(Table 1 & Fig. 3).

Development Patterns

Almost all of the sampled projects contained single-
family housing as a principal development component.
Other development types—including multifamily hous-
ing, commercial development, and public facilities—
were common only in the master-planned communities
(Table 2).

In the aggregate conservation subdivisions and
conservation-oriented master-planned communities both
provided moderate housing densities of 0.38 and 0.27
ha/dwelling unit, respectively (Table 2)—roughly on a
par with typical suburban housing densities. Limited
development and reserved-homesite projects had larger
house lots, on average, but because they reduced devel-
opment levels by approximately 75-99% relative to the
maximum allowed density, the net effect was usually to
curtail the expansion of low-density housing in exurban
and rural areas.
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surrounding the sampled
conservation development
projects (n = 3884), analyzed by
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Three different methods were used to provide legal pro-
tection for conservation land in conservation develop-
ment projects: fee-simple ownership by a public or non-
profit conservation organization, conservation easements
held by these same types of organizations, and restric-
tive covenants (deed restrictions). All of the reserved-
homesite projects and 93% of the limited development
projects used fee ownership or conservation easements
to protect their conservation areas. By comparison, 64%
of conservation subdivisions and 37% of conservation-
oriented master-planned communities used restrictive
covenants (Table 3).

Many projects established perpetual funding sources
(such as endowments, homeowners’ dues, or real-estate
transfer fees) and designated professionally staffed con-
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lands. Nevertheless, we found major differences in these
arrangements among the project types. Private landown-
ers were the principal land managers in all of the
reserved-homesite projects and 61% of limited devel-
opment projects (Table 3). In most instances, private
landowners managed the protected land subject to the
terms of a conservation easement owned, monitored, and
enforced by a land trust. In contrast, protected land in
86% of conservation subdivisions and 35% of the master-
planned communities was managed by homeowners’
associations.

Extent and Trends

We estimated that conservation development has been
applied to 4.29 million ha of land and accounted for 4.04
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tion development projects. Total
Dpercentages exceed 100% for each
Dproject type because many pro-
jects bad more than one conser-
vation objective. See the Methods
section for additional expla-

]
7

h 7 - - '
i 8

50
nres B 7

30 7z

20 A4 _,/f - —A -

0 | Z

L] ] ol

Species or  Typical native Water
communities of ecosyslems  resources agricultural protected
consarvation land arsas

CONCeMm

Conservation objective

Conservation Biology
Volume 25, No. 4, 2011

Working  Buffer to other Scenic

resgurces cultural sites  recreation or

nation of the categories. All
sampled projects were conducted
in the United States between
1968 and 2008.

Historic or Cutdoor

education



Milder & Clark 703

Percent protected land: m<50% m50-69% m70-89% m90-94% D=95%

100

90
< a0
E' 70
on
@
@ 60
8]
S 50
= 40 Figure 3. Land protected by
"0 4 types of conservation
g 30 development projects (n = 3884)
=) (e.g., 87% of reserved-homesite
o projects protected >95% of the

10 project site). Percent protected

land equals the total area
0 - r

permanently protected from

Reserved homesite Limited Conservation Conservation- .

projects development subdivisions  oriented master- development divided by the total

projects planned site area. All sampled projects

) communities were conducted in the United

Project type States between 1968 and 2008.

million ha of permanent land protection in the United through conservation development from 2000-2008 was
States (Table 4). This area is equivalent to about 22% approximately 278,000 ha/year, equivalent to about 26%
of the estimated total 18.1 million ha of land conserved of the estimated 1.05 million ha/year of land-trust conser-
by land trusts through 2008. The rate of land protection vation during this period. These estimates are probably

Table 2. Development patterns in the study sample of 3884 conservation development projects conducted in the United States between 1968 and
2008.

Project type*
Development type reserved-homesite  limited development conservation conservation-oriented
and attribute projects (%) Dprojects (%) subdivisions (%) master-planned communities (%)
Single-family housing (all 100 93 98 88
densities)
house lots >2 ha 77 50 16 7
house lots 0.2-2 ha 39 47 81 45
house lots <0.2 ha - 6 26 71
Multifamily housing - 4 5 63
Housing for the elderly - 2 1 9
Affordable housing - 9 3 5
Commercial - 5 <1 59
development (e.g.,
retail, office space)
Public facilities (e.g., - 5 <1 41
schools, public
buildings)
Golf course - 3 1 25
Total residential units in 6565 7662 32,635 203,591
sample
Total residential density 109.6 28.1 0.89 1.08
(ha per dwelling unit)
Total density averaged 1.73 2.44 0.38 0.27
across unconserved
land only (ha per

dwelling unit)

*Percentage of each type of project that contained each type of development. Summed percentages are >100% because many projects included
more than one type of development.

Conservation Biology
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Table 3. Legal means of land protection and land management entities in the study sample of 3884 conservation development projects conducted

in the United States between 1968 and 2008.

Project type®

reserved-homesite limited development
projects (%)

Attribute projects (%)

conservation-oriented master-
planned communities (%)

conservation
subdivisions (%)

Legal means of land protection

fee-simple ownership by a 0
public conservation agency

fee-simple ownership by a land 0
trust

conservation easement held by 100

a land trust or public
conservation agency

restrictive covenant 0
Principal land manager

public conservation or parks 0
agency

land trust 0

community-stewardship 0
organization®

homeowners’ association with 0

assistance from a

conservation organization
homeowners’ association alone 0
private landowner(s) 100

5 5 16
17 3 2
71 28 45

7 64 37

5 5 16
17 3 2

5 1 17

7 9 23

5 77 12
61 5 30

4 Percentages of each type of project that used each of the indicated legal means of land protection and had as a principal land manager each

of the indicated types of entities.

b A nonprofit organization dedicated to the management of conservation land within a specific conservation development project. Such organi-
zations typically bave paid staff and conduct activities such as ecological restoration, environmental education, enforcement of building and
landscape design codes, and other environmental programs and services for local residents.

conservative because they omit activities of national land
trusts other than The Nature Conservancy.

Reserved-homesite projects accounted for the largest
percentage (81%) of land conserved by conservation de-
velopment (Table 4). Limited development projects were
the second-most widespread type of conservation devel-
opment by land area, accounting for an estimated 10%
of the total conserved area. Although conservation sub-
divisions were the second-most abundant type in terms
of number of projects, they conserved the least amount
of land (about 1.8% of the total) because they usually oc-
curred on land parcels of <150 ha. Conservation-oriented
master-planned communities accounted for about 7% of
total conserved area (Table 4).

The rate of activity in all categories of conservation
development increased from the pre-2000 period to the
2000-2008 period. Nevertheless, in some areas contra-
vening factors—such as the availability of alternative con-
servation funding sources or the lack of incentives for
developers—led to decreased activity (Table 4).

Discussion

Because conservation development encompasses a wide
range of practices implemented by many types of ac-
tors scattered across thousands of jurisdictions across
the country, assembling nationwide data proved chal-
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lenging. Our samples of developer-led projects likely
overrepresent the relative proportion of conservation de-
velopment projects in some areas of the country and
underrepresent the proportion in other areas. Notwith-
standing these caveats, our results provide the first broad
portrait of the characteristics, extent, trends, and land-
use effects of conservation development in the United
States.

Conservation development is far more widespread
than previously assumed if the definition is broadened
beyond conservation subdivisions (which have been
most synonymous with the term conservation develop-
ment) to include the entire range of projects. Although
reserved-homesite projects and some limited develop-
ment projects may be perceived as variants of conser-
vation easements, in fact such projects present the same
opportunities (e.g., low-cost land protection, economic
incentives to engage private landowners in conservation)
and risks (e.g., incompatible development, fragmenta-
tion of native ecosystems, negative public perception) as
other types of conservation development (Milder 2010).
Accordingly, we believe it is appropriate to analyze the
practice of conservation development broadly, as a spec-
trum of project types that offers varying permutations of
conservation, land development, and revenue generation
(or cost savings) outcomes.

Conservation development has contributed substan-
tially to private-land conservation and appears poised
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Table 4. Summary of the extent, trends, and major driving factors for each type of conservation development in the United States.
Estimated area Estimated area Trends and
to date conserved major driving
Project type (1000s of bha)* (1000s of ba /year)® Jfactors®
Reserved-homesite projects 3329 total 233 increasing overall due to rising land prices,

3277 conserved
range 2818-3560

424 total
396 conserved
range 320-538

Limited development projects

127 total
72 conserved
range 40-148

Conservation subdivisions

412 total
294 conserved
range 215-489

Conservation-oriented
master-planned communities

Totals 4292 total
4039 conserved

range 3393-4735

shortfalls in conservation finance, and a
decrease in the number of large
landowners willing to donate all
development rights to their land

19 increasing overall due to expanding
markets for amenity-based real estate in
natural settings, rising land prices, and
shortfalls in conservation finance

decreasing in some regions due to the

availability of less-complex land-
conservation options such as protection
with public funding sources

5.3 increasing overall due to new land-use
regulations and promotion efforts

static in some regions due to a lack of

economic incentives for developers

21 increasing overall due to new land-use
regulations and permitting requirements
in some jurisdictions and to a trend
toward negotiated outcomes for large,
resource-rich properties contested by
developers, government agencies, and
conservationists

278

“Total land area involved in conservation development projects and the total land area protected by these projects through 2008. Ranges indicate

the lower and upper estimates of conserved area for each project type.

b Pace of conservation development activity from 2000-2008; not a prediction of the future activity rate.

CSituation prior to the recession that began in 2008.

to continue to do so. We estimate that it has protected
roughly 4 million ha of land in the United States, rep-
resenting approximately 22% of all private-land conser-
vation to date and about 4.2% of the 95.7 million ha of
private land that Shaffer et al. (2002) estimated would
be needed to complement public lands to create a com-
prehensive system of conservation reserves. Excluding
reserved-homesite projects, conservation development
has protected about 762,000 ha, which represents about
4.2% of private-land conservation. If trends established
before the start of the recession in 2008 resume by 2015
and continue through 2045, conservation development
(including reserved-homesite projects) can be expected
to protect an additional 8 million ha. Together with the
pre-2008 tally, this would represent 13% of the private
lands needed for a comprehensive nationwide reserve
network. Of course, not all land protected by conserva-
tion development would be considered a priority for an
ecological reserve network, just as not all lands acquired
with public funding are priority conservation areas.
Most conservation development in the United States
occurs on exurban and rural lands. Therefore, it is gen-
erally not a competing alternative to other so-called

smart-growth strategies such as urban infill, “new urban-
ism,” and transit-oriented development, but rather a com-
plementary approach. Growth-management policies and
zoning regulations in exurban and rural U.S. communities
are often much more rudimentary than those in urban
and suburban communities (Edwards & Haines 2007).
Our results suggest that lower-density conservation de-
velopment projects can support conservation in exurban
and rural contexts by engaging landowners, land trusts,
and developers in land transactions that do not depend
on regulatory frameworks, but are motivated voluntarily
by conservation, revenue generation, or estate-planning
objectives (Wright & Anella 2007). That said, local and
regional planning frameworks can increase the positive
effect of conservation development through siting and
design guidelines that create synergies with other con-
servation and growth-management strategies, such as ac-
quisition of public land (Wallace et al. 2008).

The conservation goals and likely outcomes of con-
servation development projects varied widely. A sub-
stantial majority of limited development and reserved-
homesite projects exhibited land-protection patterns, de-
velopment patterns, and land-management arrangements

Conservation Biology
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that, in prior research, was shown to be relatively con-
ducive to protecting native species and ecological func-
tions. These characteristics include a high percentage of
protected land, very low development density, and land
management subject to a conservation easement held by
a land trust or public conservation agency. Many such
projects, particularly in the West, conserved large parcels
of land that contain only a few house lots, which changed
land-use patterns very little. Many of these projects also
included development restrictions or conservation ease-
ments to reduce the potential effects (e.g., increased frag-
mentation, edge area, and potential for occurrence of
invasive non-native species) of low-density housing on
native species and ecosystems.

Conservation-oriented master-planned communities
and especially conservation subdivisions were less consis-
tently successful at creating land-protection patterns, de-
velopment patterns, and land-management arrangements
that prior research found to be conducive to sustaining
native species and ecological functions. Such projects
tended to protect a smaller portion of the project site
than the other 2 types of conservation development,
and results of prior research suggest that this charac-
teristic, combined with development proximity and the
introduction of non-native plants, can substantially limit
the value of conservation-oriented master-planned com-
munities and conservation subdivisions for many native
species (Lenth et al. 2006). These 2 types of projects were
also more likely than other types to use homeowners’
associations for land management. Homeowners’ associ-
ations that do not receive significant professional assis-
tance may not provide effective long-term conservation
management because their members lack the knowledge,
capacity, or desire to do so (Austin & Kaplan 2003). In
addition, conservation-oriented master-planned commu-
nities and conservation subdivisions often used restric-
tive covenants as the legal land-protection mechanism.
Such covenants may be difficult to enforce in perpetuity
(Arendt 1999) and generally do not provide conserva-
tion stakeholders with an enforceable legal interest in
the land’s conservation values.

Despite these limitations, even modestly sized pro-
tected areas (e.g., 5-50 ha) within conservation subdi-
visions and conservation-oriented master-planned com-
munities can offer conservation benefits, including wa-
tershed protection, habitat for species with small home
ranges, migratory stopover sites, and opportunities for
positive human interaction with nature (Perlman &
Milder 2005). These benefits can be particularly signifi-
cant given that many such projects are located in sub-
urbs, where ecosystems are already quite fragmented
and where high land values prevent the creation of
large-scale conservation networks. In addition, many
for-profit conservation development projects are rela-
tively successful at providing other public benefits such
as recreational opportunities, scenic beauty, local food
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production, and maintenance of “green infrastructure”
networks.

The considerable extent and potential of conserva-
tion development is not yet matched by a commensu-
rate support infrastructure of public awareness, educa-
tion and training, and practitioner networks. Although a
relatively small cadre of practitioners, researchers, and
advocates continues to advance the concept and prac-
tice of conservation development, there are, as yet,
no major nationwide initiatives (and few regional ini-
tiatives) to support effective conservation development
practices among land-use planners, developers, land
trusts, landowners, and their advisors. In addition, al-
though there has been discussion and some application
of guidelines and standards to ensure consistently high
conservation outcomes, the governance of conservation
development through regulations, incentives, voluntary
criteria, or formal certification programs remains under-
developed.
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