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To address the conservation of  landscapes, 
one must first define success in terms that 
are measurable and relevant to impacts 

and results rather than simply accounting for 
participants. Effective conservation requires 
development of  conservation goals that are 
place-appropriate. Definitions of  success will 
necessarily depend upon location and commu-
nity, but those definitions are linked to larger 
and nonlocal issues over a range of  space and 
time. Knowing when, where, and under what 
circumstances conservation efforts are having 
the desired impacts is critical. Moreover, imple-
menting goals on a landscape scale requires 
addressing the increasingly dynamic land use 
changes occurring on and off  farms.  

Challenges for the effective design, implemen-
tation, and measurement of  conservation efforts 
at the landscape scale arise from shifts in knowl-
edge, societal values and expectations, and 
accumulation of  impacts. As fewer people in the 
United States are directly involved in agriculture 
and its supporting industries, the understanding 
of  natural and managed systems and the conserva-
tion needs and values of  natural resources have 
changed to a more urban perspective. What soci-
ety expects from conservation has changed with 
this demographic shift and with increasing 
resource scarcity, off-farm impact awareness, and 
environmental degradation. Agriculture continues 

to be a major use of  land in the United States, and 
the role of  agriculture in conserving natural 
resources is recognized. U.S. Department of  
Agriculture (USDA) spending on conservation 
programs was roughly $5 billion in 2008 
(Economic Research Service 2008), but results 
have not sufficiently addressed all environmental 
problems. In addition, increased urbanization and, 
more significantly, shifts in societal attitudes must 
be addressed in development of  future conserva-
tion plans. Conservation goals will increasingly be 
required to address multiuse landscapes rather 
than a single-purpose land use, such as agronomic 
production. A second challenge of  conservation 
efforts is the breadth of  ecosystems and agricul-
tural production systems within the United States. 
An overarching conservation agenda may be 
appropriate at the national scale, but effective 
conservation in a country this heterogeneous and 
historically different must be developed locally 
using knowledge of  ecosystems and addressing 
place-specific environmental concerns (National 
Research Council 2008). This local knowledge 
comes from producers, scientists, and residents. 
Benefits from conservation should accrue to the 
local community in an obvious fashion as much 
as possible to elicit lasting voluntary participation. 
And finally, research priorities have to change to 
reflect the changing societal values; techniques 
such as participatory processes and improved 
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modeling can allow us to integrate these disparate 
goals and viewpoints and bring all participants to 
the table.

The agricultural landscape
Human use of  land alters both structures and 

processes in the environment (Mander and 
Uuemaa 2010). The value one places on land and 
its natural resources determines the anticipated 
function of  the landscape and the acceptable 
structure of  the physical landscape (Bergstrom 
1998). For those economically dependent upon 
the productive capacity of  the land, maintenance 
of  that productive capacity is foremost in design-
ing conservation efforts. Alternatively, those not 
closely tied to production often consider land-
scape functions that enhance aesthetic or 
recreational values more desirable. In 1995, 
Lewis (1995) remarked that the rural landscape 
had become a locational amenity, “... less impor-
tant for its farm produce than as a residential 
stage set.” The viewpoints of  production agri-
culturalists and nonproducers have become 
increasingly divergent with demographic shifts 
to a predominantly urban population. 

The landscape is complex and diverse, 
encompassing natural and cultivated land, 
rangeland, crops, and forests. In the contigu-
ous 48 U.S. states, nearly 1.4 billion acres are 
classified as rural (Heimlich and Anderson 
2001), with more than half  of  the total U.S. 
land area used for agricultural purposes 
(Lubowski et al. 2006). But the traditional 
rural-urban split is no longer useful for several 
reasons (Castle 1995). First, the impact of  
agriculture reaches beyond its direct footprint. 
Agricultural practices and the structure of  
agricultural landscapes can enhance or reduce 
the ability of  ecosystems to provide goods and 
services (Tscharntke et al. 2005). Second, these 
landscapes are no longer dominated as they 
once were by agricultural activities and uses. 
The spread of  rural residential development 

and the shapes and extent of  suburbanization, 
peri-urban development, and the continuum 
of  high to low development defy easy charac-
terization. Moreover, demographic, economic, 
and political shifts have brought new kinds of  
on- and off-site conservation issues into the 
rapidly changing mix of  land uses. 

The structure of  the landscape has changed 
on farm as a result of  intensification of  produc-
tion toward monoculture and spatially 
distributed agricultural systems (Dimitri et al. 
2005; Drabenstott 2000), which has reduced 
species richness and genetic diversity (Swift et 
al. 2004). This is particularly evident in the U.S. 
corn belt where the number of  crop species has 
been declining since 1982 (Gramig and Forcella 
2008). Changes in production practices, includ-
ing specialized and monocultural production, 
declining farm numbers with increasing farm 
size, and conversion of  perennial habitat, result 
in a more intensive agriculture at the landscape 
level (Tscharntke et al. 2005). While increased 
regional specificity of  production may benefit 
marketing channels (Martinez and Stewart 
2003), the lack of  integration within the agri-
cultural production system and on farms limits 
resource sharing between enterprises 
(Hendrickson et al. 2008). On-farm diversifica-
tion enhances resource sharing, reducing the 
dependence on imported production inputs 
and lowering expenses and waste (Halloran et 
al. 2010). Disadvantages of  this increased spe-
cialization are seen particularly in animal 
systems, where the need to manage animal 
waste and by-products of  production exceeds 
the carrying capacity of  crop production in the 
area, resulting in additional expenses to handle 
the waste and potential contamination of  soil 
and water (Sassenrath et al. 2010). It may also 
contribute to public health problems (Pu et al. 
2009; Kristof  2009). Intensive, highly special-
ized agriculture results in a radically simplified 
landscape, with much of  the natural habitat 
eliminated, fragmented or compromised (Dale 
et al. 2005; Drabenstott 2000).
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Shifts in land use from natural to developed 
and semi-developed uses have increased (Figure 
1). Urban areas in the United States have 
increased dramatically since 1945, to about 3 
percent of  total land area, with a 13 percent 
increase between 1990 and 2000 (Lubowski et 
al. 2006). The largest proportions of  urban land 
are in the eastern regions of  the United States, 
including the Northeast, Southeast, and 
Appalachian regions. Even greater changes 
have occurred at the rural-urban fringe. Rural 
residential area (acres of  land and associated 
lots in rural areas used for hous-
ing) increased 12 million acres 
between 1997 and 2002 (Lubowski 
et al. 2006). Residential develop-
ment (i.e., low-density housing 
development) on the urban fringe 
or in more remote locations 
affects an estimated 10 (Theobald 
2003) to 15 (Brown et al. 2005) 
times the acreage that has been 
settled at urban densities. One of  
the major impacts of  exurban 
development is on habitat frag-
mentation—the subdivision of  a 
specific habitat into smaller and 
smaller fragments (McGarigal 
and Cushman 2002). 
Fragmentation of  the landscape 
from conversion of  rural land to 
urban and other developed areas 
affects the mix of  commodities 
and services produced (Alig et al. 
2004).  The natural amenities that 
attract development to an area are 
often the same factors that 
enhance biodiversity (Hansen et 
al. 2005).  Development of  those 
areas disrupts the natural ameni-
ties and often reduces biodiversity; 
areas that were once biological 
refugia decline because of  human 
habitation (Huston 2005). 
Development can potentially 

degrade habitat by reducing native species rich-
ness and increasing exotic species (Hansen et 
al. 2005).

Both urban/exurban development and the 
simplification of  agricultural systems have 
implications for the effectiveness of  conserva-
tion. Within agriculture, one challenge is to 
maintain productivity at an acceptable environ-
mental cost (Robertson and Swinton 2005). 
Increased fragmentation of  the rural landscape 
hinders the efforts of  production agricultural-
ists to make positive environmental changes. 

Figure 1. Changes in land use by region from (a) 1945 to 
(b) 2002. The order of the pie chart wedges is as follows, 
starting at the top and going clockwise: cropland, pasture, 
forest, urban, special, and other.

(a) Land use by region, 1945.

(b) Land use by region, 2002.
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Moreover, conservation programs targeted 
only to agricultural systems fail to include the 
nonagricultural landowners residing on a sub-
stantial acreage of  rural land. Most importantly, 
the demographic shifts within the United States 
limit support for conservation programs by 
those urban dwellers who see no real benefits 
for themselves. Society impacts agriculture 
through implementation of  policy (Hendrickson 
et al. 2008). Support for agricultural programs 
and agriculture-directed conservation pro-
grams will change with shifts in demographics 
toward a greater urban populace. 

Many argue that scale is important in land 
use planning both for determining the proper 
scale to maximize ecological services (Swift et 
al. 2004) and also to match different spatial and 
temporal scales between ecological processes 
and land use planning (Gunderson and Holling 
2001; Theobald et al. 2003). Although much of  
our conservation planning has been done at the 
field level, it may be more productive to plan at 
the landscape level (Swift et al. 2004). This will 
require conservation planning to include urban, 
exurban, and agricultural landscapes and inte-
grate ecological and socioeconomic research 
(Robertson and Swinton 2005; Dale et al. 2005) 
and an understanding of  the proper spatial and 
temporal scales needed (Swift et al. 2004).

Current conservation efforts
Several approaches have been taken to 

implement conservation programs in agricul-
ture, at both the state and federal levels. The 
first approach is regulatory, establishing conser-
vation goals in law, such as the Endangered 
Species Act (ESA) or Clean Water Act, that 
focuses on achieving conservation by setting a 
specific, mandatory level of  some critical and 
measureable quantity. 

Regulatory programs impose standards to 
reverse damage or prevent additional negative 
impacts. Where standards are not met, there is 

some type of  adverse effect, such as a fine, legal 
action to force compliance, or the withdrawal 
of  authority to regulate. Some success has been 
achieved with regulatory programs, such as the 
ESA. Serious policy and scientific issues have 
led to controversy, however, in part because the 
ESA imposes limits but only after conditions 
have become sufficiently threatening that action 
must be severe to be effective. Moreover, ineq-
uities in implementation and impacts of  enacted 
conservation standards at times engender sig-
nificant resistance to future conservation efforts 
in the affected communities. The political 
aftereffects, in terms of  resistance to subse-
quent conservation efforts, may be an expensive 
if  unintended consequence.

A second approach has been incentive-based 
programs that provide economic payments or 
financial support in exchange for implementing 
beneficial management programs. Examples of  
these programs include Environmental Quality 
Incentives Program (EQIP) payments for soil 
conditioning index (SCI) improvements, irriga-
tion programs, and the Conservation Reserve 
Program (CRP). These programs have had 
mixed results as approaches to address broad-
scale conservation goals over a long term. 

Incentive-based conservation programs offer 
landowners and users a financial return for 
implementing conservation measures. These 
raise other issues, however, most importantly, 
fragility of  commitment, reversibility of  actions, 
and, therefore, cost-effectiveness. Successful and 
long-term implementation of  conservation mea-
sures may be reversed if  the full context of  the 
regulatory or incentive efforts and land use pres-
sures is not considered. The fragility of  
commitment was seen with the recent with-
drawal of  land and nonrenewal of  contracts in 
the CRP in an attempt to capture anticipated 
profits from biofuel production (Lubowski et al. 
2006; Bennett 2008). The CRP program leased 
land, and when the lease ended, the benefits 
ended, allowing marginal and highly erodible 
land to be returned to production. The 
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cost-effectiveness of  program investments can 
be reduced if  benefits are short-lived or termi-
nated. Other investments under EQIP, the 
Wildlife Habitat Incentives Program (WHIP), 
and programs investing in facilities or structural 
improvements may have less reversibility and 
avoid commitment problems, with one critical 
exception. Subsequent land conversion to urban 
development is only currently prevented through 
use of  a conservation easement. Suboptimal 
agricultural practices may result in poor conser-
vation of  natural resources, but a housing 
development is the final rotation—permanently 
impacting the natural resources and removing 
the land from conservation efforts.  

Greater commitment has resulted from 
establishment of  conservation goals and incen-
tive programs developed in collaboration with 
landowners and farmers. A group working in 
Iowa and Vermont has achieved buy-in and 
participation of  integrated water resource man-
agement through collaboratively developed 
incentives (Ingels et al. 2008; Winsten 2009). 
Market-opposing incentive programs must be 
carefully designed to succeed, and regulatory 
approaches that unevenly impose costs without 
benefits will both be disliked or resisted, and may 
have disappointing results. But market-driven 
results without serious public-interest represen-
tation result in resource degradation, which is 
why conservation efforts are necessary. Affecting 
the outcomes is increasingly important, but real 
conservation progress appears to require more 
than top-down agency programs aimed primarily 
at agricultural land (Fraser et al. 2006). Rather, 
conservation should focus on developing link-
ages between different users of  the landscape 
(Knight 2007) and also between food producers 
and consumers (Gliessman 2010).

Conservation metrics
Interest in quantifying the impacts of  con-

servation efforts has led to the development of  

conservation metrics, most commonly centered 
on key indicators. Some indices focus on a single 
environmental factor, such as a nitrogen (N) or 
phosphorus (P) index. Others are composites 
of  multiple environmental factors, such as SCI. 
Other indices are developed around the notion 
of  measuring the potential sustainability of  
agriculture and incorporate different aspects of  
sustainability into a common index (Quinn et 
al. 2010). Whether goals arise from the conser-
vation ethic of  preserving natural resources, 
agronomic interest in developing sustainable 
agricultural systems, or the provision of  eco-
system services in support of  society, a 
convergence of  perspectives is giving rise to 
three central aspects that must be addressed: 
environmental, economic, and social. 

A number of  studies have developed various 
indicators of  agricultural performance, envi-
ronmental systems, conservation practices, and 
sustainability (for examples, see Wiebe and 
Gollehon 2006; The Heinz Center; Millennium 
Ecosystem Assessment; OECD; The Keystone 
Center). The goal of  indicator development is 
the production of  a concrete measure of  the 
physical reality of  the environment that can 
ultimately be used to direct policy. As with 
conservation programs, procedural challenges 
arise in scaling from changes in indicators from 
altered management practices implemented at 
the individual farm level to changes in environ-
mental factors at the landscape scale. Indicator 
selection may be considered a subset of  con-
servation targeting, with special focus on how 
land use and agricultural activity affect local and 
regional conditions and how alternative man-
agement practices impact the environment. The 
essential similarity is that conservation targeting 
research has wrestled with a host of  indicators 
and their application at different scales, prob-
lems of  geographic specificity, and the entire 
spatial and social context of  decision-making; 
yet, consensus has proved elusive. Each tool 
developed has features and advantages benefi-
cial for different purposes, with great variation 
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in the data intensity required (Sarkar et al. 2006). 
While each may be beneficial, development of  
a realistic on-farm management plan requires 
coordination of  the individual indices, account-
ing for influences on all natural resources that 
support the on-farm economic return.

The essential element in developing indica-
tors is determining the key components of  the 
landscape that are valued, and the factors con-
tributing to that valuation. Without first 
properly identifying the conservation goals “of  
what, for whom,” the indicators degenerate into 
something, or anything, that can be measured, 
resulting in a pile of  measurements that produce 
little or no insight (Salzer and Salafsky 2006). 
Additional frustrations arise when indicators 
are based on a national agenda—regional and 
local conditions are not only geographically and 
ecologically variable, but also varied by local 
land use history and current economic and 
social trajectories. SCI, for example, has been 
valuable in assessing improvements in soil qual-
ity with modifications in management practices 
for some soils, but performs poorly for other 
soil types and environmental conditions, limit-
ing its usefulness as the basis for conservation 
payment programs in certain areas (DeFelice et 
al. 2006; Sassenrath et al. 2008). National stan-
dards and criteria may reflect limited research, 
resulting from a legal mandate to act ahead of  
adequate science (DeFelice et al. 2006). This 
may require action without necessary tailoring, 
resulting in conflicts rather than useful impacts.

A greater challenge to assess conservation 
efficiency arises from the need to integrate 
quantitative measures, such as SCI, with qualita-
tive measures, such as social values. A variety 
of  drivers shape agricultural production sys-
tems through interactions and feedbacks 
(Hendrickson et al. 2008). Examination of  
production systems demonstrates how these 
social, political, technological, economic, and 
environmental drivers interact and impact the 
development of  agricultural production sys-
tems and management choices. The primary 

driving forces that lead people to choose farm-
ing are internal social factors that value 
agriculture as a lifestyle choice and the obliga-
tion to provide economically for their families 
(Sassenrath et al. 2010). Those choices are 
moderated by other drivers that operate internal 
and external to the production system 
(Hendrickson et al. 2008) and alter production 
systems and management choices. The impact 
of  external drivers was seen dramatically during 
the recent increase in fuel prices that led farmers 
to convert land from the CRP to biofuel pro-
duction (Stubbs 2007). The anticipated increase 
in economic return overrode the potential 
environmental improvements. 

Translating economic health, social values, 
and behaviors into policy requires capturing 
qualitative parameters in addition to the firm 
metrics of  the physical environment. Exploring 
interactions within ecological systems is chal-
lenging because those interactions are comprised 
of  many diverse components that interact 
nonlinearly, resulting in response delays and 
feedback loops, and are heterogeneous in both 
space and time (Wu and Marceau 2002). 
Integrating those internal and external quantita-
tive and qualitative factors that impact 
conservation metrics can be achieved through 
dynamic integrated models (Low et al. 1999; 
Wei et al. 2009). Integrative approaches to 
environmental assessment allow a more com-
prehensive and dynamic approach to 
conservation program and policy development 
(Piorr 2003). The integrated models also allow 
an examination of  how production choices 
impact quantitative goals of  conservation 
improvements as well as qualitative determi-
nants of  conservation efficacy (Quinn et al. 
2010; Sassenrath et al. 2009).

An integrated model developed by the 
Integrated Agricultural Systems workgroup is 
being used to explore the primary drivers influ-
encing producers’ management choices and the 
impact of  management choices on social and 
environmental aspects of  sustainability 
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(Sassenrath et al. 2009). The model has six sec-
tors (crop production, herd size, animal diet, 
economics, environmental quality, and social 
quality) that simulate predominant production 
systems (row crop, extensive livestock, and 
integrated crop/livestock). Integration between 
the sectors can be manipulated to explore vari-
ous production scenarios and management 
choices. Dynamic responses are generated by 
allowing yearly shifts in crop yield and herd size. 
Feedback factors from social acceptance can 
limit herd size or crop production due to nega-
tive environmental impacts. Output indices 
include measures of  environmental health (N 
and P indices and SCI), economic return, and 
social return (total protein) with qualitative 
indices of  social acceptance and time. Results 
from predominant agricultural production 

systems demonstrate the improved environmen-
tal and economic benefits of  integrated 
production systems (Figure 2). Values for envi-
ronmental health (N and P indices and SCI), 
economic return (wealth), and internal and 
external social drivers (time, manure stockpiled, 
and total protein produced) were normalized 
from a baseline of  zero to a positive (+1) and 
negative (-1) range. Integrated systems that 
included both crops and animals in the agricul-
tural system showed improved N and P indices 
and SCI, with increased wealth. Social acceptance 
of  the integrated system also improved through 
the reduced stockpiling of  animal wastes. This 
information is instructive to researchers and 
producers for testing potential scenarios and 
exploring the impact of  management choices on 
environment, productivity, and society. 
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Figure 2. Plot of normalized indices of a dynamic, hybrid model of agricultural production on 
1,200 acres parameterized for the Northern Great Plains region of the United States. Animal 
production is a cow/calf system, grazed and supplemented; crops include corn, soybeans, and 
spring wheat.
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Defining conservation goals
Efforts to maintain natural resources have 

focused on the idea that getting the science right 
would give responsible authorities sufficient 
information to manage resources correctly. 
Behind this was the implicit premise that science 
was persuasive and that policy based on it would 
be accepted and implemented (Gunderson and 
Holling 2001; Norgaard 1994). The ongoing 
failure to correctly and completely implement 
conservation practices we know scientifically to 
be beneficial, however, points to the necessity 
for a new approach to conservation. Particular 
issues to address in any new approach include: 
(1) while indices are useful tools to measure 
conservation success, they do not help set goals, 
define success, or get the job done; (2) changing 
agricultural systems, societal views, demograph-
ics, and changes in land use create challenges 
to the current conservation paradigm; and (3) 
natural systems are dynamic—our conservation 
efforts will always require adjustments to 
account for changes in the system. 

The conservation goals and associated met-
rics developed for any specific area will depend 
upon the function for which we are trying to 
conserve the land and the valuation of  the land 
by the people defining the goal (Bergstrom 
1998). Traditionally, a primary goal of  conserva-
tion efforts on agricultural land has been to 
maintain the productive capacity, as measured 
by agricultural outputs, of  the natural resource 
base. These efforts have been targeted to the 
farm scale. As discussed above, however, this 
is no longer a feasible scale at which to work, 
as changes in the farm landscape, increased 
nonfarm landscape use, and accelerating devel-
opment has fragmented the agricultural 
landscape and introduced other uses that 
occupy significant portions of  that landscape. 
Additional changes in demographics and soci-
etal values and goals further complicate 
development, especially support of  traditional 
conservation approaches. To develop realistic 

conservation goals, one must recognize the full 
context of  conservation issues arising from the 
different physical, ecological, cultural, economi-
cal, historical, and political settings (Knight et 
al. 2006). All of  these affect the land, uses of  
that land, and human goals and values. 

The way forward
The proper context for effective conserva-

tion planning is a place-specific socioecological 
system (Liu et al. 2007; Ostrom 2007; Turner 
et al. 2007). The entire process of  definition 
of  conservation goals, creation and adminis-
tration of  incentives, measures of  effectiveness 
(success), and refining and/or redirecting 
incentives must be adaptable, locally focused 
and controlled, integrative (addressing multi-
ple problems across a range of  temporal, 
spatial, and impact scales), and continuous. 
Conservation efforts developed around bot-
tom-up, locally and regionally supported 
targeting in collaborative processes appear 
more likely to succeed than top-down develop-
ment and imposition of  programs. Moreover, 
to achieve effective conservation we must have 
sustainable agricultural systems (Gliessman 
2010). Truly sustainable agricultural systems 
require the integration of  production and 
consumption. Trying to balance half  of  the 
equation by achieving sustainable production 
systems is not feasible—the consumption side 
of  the food system must be brought into bal-
ance (Sustainable Consumption Roundtable 
2006 Sassenrath et al. 2010).

To achieve successful landscape conserva-
tion requires long-term commitment and 
implementation (Knight et al. 2006). This 
commitment can come by first establishing 
principles that are supported across the citi-
zenry, such as clean water, production of  safe 
and nutritious food, preservation of  landscape 
elements, biodiversity, flexibility, and opportu-
nity. From these principles, we can develop the 
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place-specific conservation goals for land-
scape conservation that move beyond a 
single-purpose land use. Development of  
conservation goals that will be locally sup-
ported also requires input from all interested 
parties. Development of  the concept of  adap-
tive management, a process of  addressing a 
problem and redefining the goal as the prob-
lem responds and changes, has shown a new 
way forward for conservation (Gunderson and 
Holling 2001; Knight et al. 2006; Liu et al. 
2007; Turner et al. 2007; Allan et al. 2008). 
Though there have been some efforts to 
undertake adaptive management in practice, 
transferral to policymakers, political processes, 
or implementing agencies has been limited 
(Jacobs and Pulwarty 2003; National Research 
Council 2004, 2009). Incorporation of  sound 
science is a good beginning, but the compa-
rable incorporation of  the social counterpart 
in the process is required as well (Mason 2008; 
Brunner and Lynch 2010). 

A new paradigm of  collaborative, commu-
nity-based, participatory resource governance 
(Wondolleck and Yaffee 2000; Koontz et al. 
2004; Sabatier et al. 2005; Mason 2008;  Brunner 
and Lynch 2010) has emerged as a promising 
method to integrate traditional conservation 
goals and emerging social issues. Agreement 
based on shared understanding is expected to 
be more durable and effective than forced 
compliance. The emerging paradigm is best 
described as “collaborative, community-based, 
participatory planning.” The collaboration 
arises as a practical response to the problems 
of  fragmentation of  authority, jurisdiction, and 
funding and lack of  capacity to cooperate, 
modify programs, and respond to context 
within existing state and federal systems respon-
sible for conservation (Koontz et al. 2004). The 
collaboration suggested also moves beyond the 
traditional collaboration between natural scien-
tists and landowners or farmers to encompass 
diverse aspects of  society (Gliessman 2010; 
National Research Council 2010).  

The idea of  community-based participation 
is two-fold. There are communities of  interest 
created by spatial and physical linkages, such as 
those based on watersheds and the mutual 
interactions of  resource uses, consumption, 
and externalities. Also, there are communities 
of  interest linked by common concerns with a 
resource set (e.g., reservoirs), a problem (e.g., 
water scarcity), economic linkages, or other 
political and social linkages (Sabatier et al. 2005). 
Human involvement is not only reactive in the 
sense of  cross-considerations, but also reflexive 
in the sense of  reconsiderations, responses, and 
proactive strategic behavior. In other words, the 
communities of  interest often disagree with 
each other about almost everything, but a step-
wise convergence to a common understanding 
of  at least critical parts of  the issues and oppor-
tunities is widely considered to be one of  the 
most important products of  these processes 
(National Research Council 2008). Hans Bleiker, 
founder of  the Institute for Participatory 
Management and Planning, shows that the 
minimum needed for forward progress is 
“grudging but informed consent,” and that 
agreement beyond that has social transforma-
tional value. This idea is widely adopted as 
“social capital” (National Research Council 
2008; Ostrom et al. 2007, Liu et al. 2007). It is 
important to note again that the shrinkage of  
the population directly involved in commercial 
agriculture means that there are limits on the 
extent to which that limited minority can dictate 
outcomes or rely on the public at large to trust 
externally imposed conservation programs.

The relevance of  participatory planning to 
conservation programs in agricultural land-
scapes is clear: Without understanding the full 
context, decisions may be under-informed, 
misinformed, or even irrelevant to those 
whose consent or affirmative implementation 
is required; those decisions can also be poten-
tially wrong in the sense of  missing important 
local understandings, experience, craft, and 
ecological knowledge (National Research 
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Council 2008; Gilchrist and Mallory 2007). We 
include the term “planning” in collaborative, 
community-based, participatory planning to 
emphasize that these processes are not a one-
time choice or an exercise in box-checking for 
legal compliance. With the increasing impor-
tance of  willing participation, collaborative 
community-based participatory planning will 
be increasingly critical where change cannot 
be leased or bought on a sufficiently large or 
long-term basis. 

The distinguishing features of  the emergent 
paradigm are (1) inclusion and respect for con-
text, place-specific issues, and conflicts by 
combining scientific knowledge with local craft 
and ecological knowledge; (2) the interactions 
of  the physical environment with human activi-
ties, social structure, and individual incentives 
and constraints that affect the range of  choice 
and incentives and effects of  choices; and (3) 
to support the search for acceptable kinds and 
levels of  tradeoffs while envisioning desirable 
futures, often compared with likely futures 
under current trajectories. The community-
based aspect reflects the geographically specific 
case and interactions therein. The collaborative 
aspect reflects the involvement of  federal and 
state agencies as well as state, regional, and local 
governments and a wide range of  nongovern-
mental organizations and individuals; many of  
these stakeholders do not have direct authority 
to manage or influence management. The pro-
cess itself  is a product, with important social 
values in conflict reduction and capacity build-
ing, and in development of  willing 
implementation or at least grudging consent for 
the implementation of  interventions and plans.  
The participation potentially includes all inter-
ests, including agencies as well as all levels of  
government and business, nongovernmental 
organizations, and individuals.

Examples of  this approach demonstrate its 
potential. Emerging local markets, food coop-
eratives, and other variants of  Community 
Supported Agriculture (CSA) have been around 

for almost half  a century (DeMuth 1993). From 
the inroads these alternative production sys-
tems have made, it appears we may have reached 
a critical mass of  acceptance by society of  this 
model of  food production. Consumers are now 
seeking out and supporting alternative agricul-
ture (Halloran et al. 2010). As an example, the 
bottom-up development of  markets for organic 
and locally grown produce in Maine has 
enhanced the opportunities for farmers in that 
state to expand their environmentally friendly 
production practices (Halloran et al. 2010). 
Market development has come about through 
regional cooperation between farmers and 
consumers. These alternative markets are an 
example of  collaborative decision-making that 
shows that lasting change must be linked to 
day-to-day realities of  the people making 
decisions. 

A directed approach to conservation plan-
ning that includes both agricultural and 
non-agricultural stakeholders has been success-
ful in other areas. Fraser et al. (2006) found 
integration of  stakeholder concerns into poli-
cymaking forums was particularly important to 
ensure adequate inclusion. They found that 
getting multiple stakeholders involved early in 
the process of  indicator development empow-
ered the community, in addition to establishing 
more realistic goals and indicators of  progress. 
Knight (2007) stated that in western landscapes 
discussion about the future needed to include 
all aspects, such as recreation, grazing, and 
development. In the southwestern United 
States, the Quivira Coalition and the Malpai 
Borderlands Group have brought together 
diverse groups of  shareholders, including both 
ranchers and conservations, to work with state 
and federal agencies and nonprofit groups to 
successfully improve natural resources. Cultural 
and economic issues must be included in these 
focused discussions, in addition to traditional 
ecological aspects. It is time to consistently 
bring this approach into our conservation 
efforts.
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Conclusions
Conservation efforts to date have been com-

mendable in addressing the challenging work 
of  preserving our natural resource base. “More 
of  the same” in future conservation programs 
will not be sufficient, however. Continued 
intensification of  agricultural production sys-
tems to address the growing world population 
and, more significantly, the growing demands 
of  developing countries for more meat protein 
will accelerate the degradation of  our natural 
resource base if  current trends continue. 
Fragmentation of  the rural landscape due to 
development, even of  low intensity, will limit 
the impact of  conservation programs directed 
only at agriculture. Indices, while incorporating 
the best science, fail to provide adequate direc-
tion for the complex, multiuse, dynamic 
environments present in the current landscape. 
A new paradigm for conservation is desirable 
that includes all the participants in a responsive 
process. Committed, long-term success in natu-
ral resource conservation will not become a 
reality until societal aspects, values, and goals 
are factored in at the beginning.

The concept of  public involvement in con-
servation goal-setting, implementation, and 
accountability is not new. The sustainable food 
movement has suggested a shift in societal 
perspectives from consumer to “food citizen,” 
where consumers take a more active part in their 
food choices (Wilkins 2005) and, by inference, 
the agricultural production system. Because 
Americans pay less than 7 percent of  their 
income for food, compared to 10 to 15 percent 
in Western Europe and 40 to 50 percent in India 
and the Philippines (ERS 2005), citizens and 
policymakers alike have been able to ignore the 
natural resource base that provides that inex-
pensive food. Exploring the linkages between 
food, health, agriculture, and the environment 
requires a different approach to agricultural 
production and is becoming an increasingly 
important component of  the social 

environment influencing farming (Archer et al. 
2008; Hamm 2008). Reintegrating consump-
tion and production by bringing consumers 
back into the equation will improve conserva-
tion efforts through more realistic production 
expectations and food expenditures. One out-
come of  this process of  transitioning agricultural 
production systems towards sustainability will 
be less environmental degradation (Gliessman 
2010).

A recent report by the National Research 
Council (2010) calls for a transformative 
approach to move agricultural production 
towards sustainability. A key component of  this 
transformation of  agriculture is the integration 
of  diverse groups into the land use planning 
and goal-setting processes. Integration is 
required to synthesize disparate goals of  unique 
land uses into common landscape goals. 
Implementing effective conservation on the 
landscape will require a change in mindset to a 
systems view and an expectation of  a continu-
ous, ongoing process rather than a “do-once 
emergency fix.” The entire physical and human 
landscape, not just agricultural landscapes, must 
be considered. Our nation needs to move 
beyond allowing a limited set of  land-uses to 
define conservation goals, policy, and authority. 
Given the multiple goals and interests of  citi-
zens, conservation goals should be developed 
with more in mind than single uses, recognizing 
that land-use shifts may be irreversible. An 
integration of  the entire system, production and 
consumption, urban and rural, is possible 
through collaborative planning. 

Disclaimer
Mention of  a trade name or proprietary 

product does not constitute an endorsement by 
the U.S. Department of  Agriculture. Details of  
specific products are provided for information 
only and do not imply approval of  a product to 
the exclusion of  others that may be available.
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