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Using Nonmarket Valuation to Target
Conservation Payments: An Example
Involving Georgia’s Private Forests
Rebecca Moore, Tiffany Williams, Eduardo Rodriguez, and
Jeffrey Hepinstall-Cymerman

Using landscape analysis and economic valuation, this article shows how valuation techniques can inform
prioritization of private forestland for ecosystem service conservation and highlights the methodological
challenges in doing so. We classify forests according to six ecological and social characteristics. If ecosystem
service priorities are known a priori, this landscape analysis might be sufficient for targeting conservation efforts.
However, if priorities are not known or there are multiple priorities, economic valuation techniques can be used
to estimate preference weights to prioritize forests based on the benefits of the ecosystem service provided. We
create priority conservation maps using two different valuation methods: benefit transfer and an original stated
choice experiment. The two approaches result in significantly different priority maps, largely due to how the two
methods operationalize value. These differences underscore the importance of carefully evaluating the
methodological implications of using a particular valuation technique
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F orests provide essential ecosystem
services (ESs) such as timber produc-
tion, water filtration, and scenic

beauty. For many ESs, there is a disconnect
between those receiving the benefits (e.g.,
the general public) and the decisionmakers
whose choices provide the services (e.g., the
landowner or public forest manager). Be-
cause of this disconnect and because no mar-
ket exists in which to trade many of these
services, landowners have little incentive to
consider these values when making land use
decisions. This is a classic indication of po-
tential market failure (Hanley et al. 2002).

Landowners considering only market prices
for “products” from their forestland are
more likely to choose land use options, such
as development, which provide greater net
benefits to the landowner. Thus, fewer acres
may be retained in forests, resulting in a po-
tential loss of societal benefits.

Given the increasing threats to ES pro-
vision, efforts to develop policies that pro-
tect these service flows have increased (Mer-
cer et al. 2010). Since the 1990s, the ES
framework has been embraced by natural
scientists and the conservation community;
there is increasing interest in the use of in-

centive-based approaches to conservation,
including payments for ecosystem services
(PES) (Gomez-Baggethun et al. 2008).1

PES programs involve direct payment from
at least one buyer to at least one seller in
exchange for the provision of a defined ES
that would not otherwise be provided
(Wunder et al. 2005). They are particularly
suited to address perceived market failures
due to externalities (Engel et al. 2008). Some
PES programs, such as the US Department
of Agriculture Conservation Reserve Pro-
gram, have been in place for several decades
(Jack et al. 2008, Mercer et al. 2010). Exist-
ing programs provide payments to private
forest landowners in exchange for carbon se-
questration, water quality, biodiversity, and
multiple ESs (Mercer et al. 2010). Federal
and state-run programs provide about 20%
of these payments, whereas private sources
provide about 80%. There are significant re-
gional differences in access, but the PES idea
is being marketed to private forest owners
through consultants and other industry
channels (e.g., Elliott 2011). Future interest
is likely to increase in all regions, raising the
probability of short-term market disequilib-
rium in that demand for payments (by land-
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owners) will exceed the supply of payments
(from government programs or private par-
ties).

In theory, each privately owned forest
parcel provides a potentially unique set of
ESs. An efficient PES program would pro-
vide payment to the landowner of just suffi-
cient size to ensure continued provision of
these services. In practice, this level of price
discrimination is often infeasible; excessive
transaction costs might outweigh any in-
creased efficiency, and the ability to justify
different payments to different landowners
is at least somewhat constrained (Jack et al.
2008). When there are limited resources
with which to fund payments to landown-
ers, it can be helpful to target payments to
certain land or landowners based on the net
benefit provided, the magnitude of payment
required by the landowner, and/or the
chance that benefits will be reduced without
the payment (Wuncher et al. 2008).

In this article, we consider how non-
market valuation techniques could inform
conservation targeting based on the relative
value of ESs provided. Using a geographic
information system (GIS) landscape analy-
sis, we identify social and ecological charac-
teristics of forests that are expected to affect
ES values and classify private forestland into
categories based on these characteristics. We
then evaluate the relative value of the public
benefits provided by different types of forest
using both benefit transfer and stated pref-
erence techniques. Our purpose is not to ex-
plore the relationship between specific forest
management decisions and ES production
or values, nor is it to estimate the value of
forest ESs. Rather, we seek to illustrate how
valuation techniques can be used to target
conservation efforts on a relatively broad
scale and to highlight the implications of
methodological choices. We use data from
both stated preference and benefit transfer
exercises to map potential priority targets for
a PES system. The two approaches suggest
quite distinct priorities. In practice, the use
of a single valuation approach would have
implications that might be overlooked if the
methodological factors are not explicitly
considered.

Scope of Application
We consider prioritization in the con-

text of designing a system for direct pay-
ments to private forest landowners in Geor-
gia, whose land use decisions provide ES
benefits to the general public. Although a
system that considers both benefits and costs

would be most efficient (e.g., Polasky et al.
2001, Wuncher et al. 2008), our primary
goal is to illustrate how valuation techniques
can be incorporated. Such techniques typi-
cally estimate benefits, so we limit our prior-
itization to the relative benefits provided by
different parcels of forest. In practice, our
results should be evaluated alongside other
factors.

Approximately 92% of all forestland in
Georgia is privately owned (Harper et al.
2009). Timber and forest products are an
important part of the Georgia economy (Ri-
all 2010), but private forests are a significant
source of other ESs as well. We identified
eight types of ESs forests provide: timber
and forest products, recreation, gas and cli-
mate regulation, water quantity and quality,
soil formation and stability, pollination,
habitat provision, and aesthetic and cultural
services (Table 1). We are focused on the
externalities at the root of the market failure
problem and so limit our analysis to those
ESs that provide the greatest indirect use and
nonuse values. These are the services for
which there are limited mechanisms avail-
able to the private landowner to capture the
rents. There are market mechanisms for pri-
vate landowners to receive the benefits from
provision of timber and forest products (Ri-
all 2010) and from recreation (e.g., hunting
leases) (Mercer et al. 2010), so we exclude
these services from our analysis.

Landscape Classification
The relative ES benefit provided by a

particular acre of forest is determined by
three factors: ecological processes present,
the number of people affected by these pro-
cesses, and the tastes and preferences of the
affected population. Previous research has

focused primarily on the ecological differ-
ences that affect ES value (e.g., Liu et al.
2010), but this analysis is incomplete. Two
forests plots identical in ecological processes
will not necessarily have the same ES value.
For example, if one of these parcels is located
in an urban area and the other in a rural area,
the urban forest will probably have a greater
ES value because more people are around to
seek, directly or indirectly, those services.
This is particularly true for use values (Bate-
man et al. 2006).

To better capture differences in bene-
fits, we developed a classification system that
incorporates all three factors. We considered
six characteristics expected to create differ-
ences in the flow and/or value of ESs: forest
type, riparian status, rare species richness,
scenic visibility, development class, and geo-
graphic region. Table 2 describes each char-
acteristic and how it was applied to Geor-
gia’s private forests. For example, land cover
data show that 25% of Georgia’s privately
owned forests are deciduous, 54% are ever-
green, 5% are mixed forest, and 16% are
wetlands.

Forest type, riparian status, and species
richness relate to the ecological processes oc-
curring in a particular location. For exam-
ple, different forest types have different car-
bon sequestration rates, riparian forests play
a greater role in the water cycle, and forests
with high rare species richness provide po-
tentially greater wildlife values. Species com-
position and land management decisions
will also affect these ecological processes, but
we selected characteristics to distinguish the
provision of ESs using broadly available data
and matching the level of specification avail-
able in the valuation literature.

Management and Policy Implications

This article considers how economic valuation techniques can be used to identify private forestland where
the greatest ecosystem service benefit per unit area can be achieved. This information can be used to
target conservation efforts on a relatively broad scale, but caution must be used to understand the
implications and challenges associated with the particular valuation technique used. We compare the
private forest conservation priorities suggested by benefit transfer and stated preference valuation data.
The resulting maps show significantly different priorities, but the differences are largely due to differences
in methodology. The benefit transfer results suggest prioritizing forested wetlands and riparian buffers,
with the highest priority areas primarily along the Georgia coast. The stated choice results also suggest
some priority placed on riparian areas but identify a more significant priority in northern forests due to
greater population density, income, and different individual preferences. Much of the difference in results
is due to differences in how the two valuation approaches operationalized value in our application. The
benefit transfer approach intends to transfer value independent of the mechanism used to provide the
ecosystem service. The stated choice study focuses on a particular mechanism.
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Scenic visibility relates to ecological
processes and population size. The processes
create the view, but some views are visible to
more people, potentially increasing their
value. Development status (urban, rural, or
suburban area) and geographic region
(North, Middle, or South Georgia) also re-
late to social factors. Research on distance
decay of nonmarket values suggests that for-
ests in urban areas, other factors held con-
stant, are likely to have greater ES use values

per acre because of the greater population
density (Bateman et al. 2006). Moreover,
tastes and preferences differ regionally, and
these can affect both use and nonuse values.

We obtained geospatial data layers
through the Georgia GIS Clearinghouse
(Georgia Spatial Data Infrastructure 2011)
(Table 3). There were 432 possible combi-
nations of the characteristics considered, al-
though not all combinations were equally
represented in Georgia. No private forests in

Georgia were characterized as riparian, low
rare species, visible from a highway, and in
an urban area of South Georgia. In contrast,
�12% of all forests in Georgia fell in a single
class (rural, South Georgia, evergreen,
nonriparian, nonroadside, low rare species).

The land classification is a first step to-
ward prioritization. A riparian forest with a
high number of threatened species is likely
to rate fairly high on the priority list. In some
applications, this step might be sufficient. A

Table 1. Description of forest ESs.

ESs General description

Timber and forest products
provision

Raw materials extracted from forests
Used to produce lumber, engineered wood, fuelwood, landscape products, ornamental products, and edible products (fruits and

nuts) (Harper et al. 2009)
Recreation Potential place for recreation

Georgia has relatively little public land, so private forests play a large role in providing recreational opportunities (Notman et al.
2006).

Gas and climate regulation General maintenance of a habitable planet
Regulating CO2, O2, O3 (ozone) and SOx levels to prevent disease and maintain clean, breathable air and a favorable climate (de

Groot et al. 2002)
Water quantity and quality Capture, storage, and filtration of water

Forests mitigate damage from floods and droughts and naturally filter water, which is essential for agricultural, municipal, and
industrial uses and serves as an intermediate service for other ecosystem services such as recreation and habitat (Krieger 2001).

Erosion control and soil formation Forest vegetation stabilizes soil and prevents erosion
Helps prevent damaged roads and structures, filled ditches and reservoirs, reduced water quality, and reduced fish populations

(Krieger 2001)
Pollination Provide habitat for important pollinator species

Most plant species, including crops, require pollination. As pollinating species are threatened with habitat loss, often costly artificial
pollination is required to maintain healthy systems and crops (de Groot et al. 2002)

Habitat/refugia Provide living space to wild plants and animals
Both for resident and migratory game and nongame species; maintain biologic and genetic diversity that provides natural pest and

disease control (de Groot et al. 2002)
Aesthetic, cultural, and passive use Scenic, existence, and/or bequest value

People often value the aesthetic quality of forest scenery and attach value to knowing that forests exist now and will continue to exist
in the future (Krieger 2001).

Table 2. Forest characteristics used in land classification analysis.

Forest characteristic
Allowable values (% private

forests of each type)

Factor impact

Ecological
processes

No. of
people

Tastes and
preferences

Forest type Deciduous (25) X
Dominant vegetation as identified by land cover data. Evergreen (54) X

Mixed (5) X
Forested wetlands (16) X

Riparian status Riparian (17) X
Land within a 30-m buffer of open and moving water is

considered riparian.
Nonriparian (83) X

Rare species richness Low (64) X
Importance in providing habitat for key species is

measured by the number of rare, threatened, and
endangered species probably found in an area.

Middle (29) X
High (7) X

Scenic visibility Roadside (6) X X
Land within a 30-m buffer of major federal, state, and

county roads is considered particularly visible.
Not roadside (94) X X

Development class Urban (2) X X
Forests in urban areas (defined by housing density) provide

higher ecosystem service values.
Suburban (6) X X
Rural (92) X X

Geographic region North Georgia (26) X
Values depend on tastes and preferences of the population,

which are assumed to vary across the state.
Middle Georgia (31) X
South Georgia (43) X
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decisionmaker might find that all parcels
particularly important for �3 ESs take pri-
ority. This choice implicitly assigns each ES
identical importance, whether intended or
not. Alternatively, one might impose ex-
plicit values and use the landscape classifica-
tion to implement these. If it is exogenously
determined that water quality is the priority
service, one need only look for parcels im-
portant for this service. Economic valuation
methods allow a way to differentiate loca-
tions based on the relative ES benefits when
priorities are not already identified.

Relative Per Acre Benefits
We took two approaches to estimating

the relative benefits of different forest par-
cels: benefit transfer, based on developing
parallels to existing valuation data (i.e., ex-
trapolation from related studies), and a
stated choice experiment, using survey data
collected specifically for this project. With
two approaches, we illustrate what might be
done under differing circumstances and
identify challenges associated with each ap-
proach. In the end, the two approaches sug-
gest different prioritization schemes, high-
lighting the need to understand the
valuation tools being used. Much of the dif-
ference in our results can be attributed to
data availability and a subtle difference in
what is actually being valued. In this section

we discuss the methods and results from
each technique in turn.

Value Transfer
Benefit transfer (BT) valuation tech-

niques use results of previous research to in-
fer value estimates for a new application
(Champ et al. 2003). For each ES consid-
ered, we began with a preliminary estimate
of the per acre benefits based on the values
reported in Liu et al. (2010). We then con-
sidered the sources used to generate that
value. We removed some source estimates,
reestimated others to better apply to popu-
lations, incomes, and forests of Georgia
(rather than New Jersey, as in Liu et al.), and
considered other relevant studies identified
through Environmental Valuation Refer-
ence Inventory (EVRI) and EconLit (by the
American Economics Association). We
searched for specific forest ESs and Georgia
and southeastern applications. Further de-
tails of this process can be found in Moore et
al. (2011).

From these existing studies, we esti-
mated the average per acre benefits of each
service by forest characteristics (Table 4).
For example, water regulation and supply
include ES benefits related to avoiding flood
damage, maintaining water supply, and re-
ducing water pollution. These benefits are
largest for riparian and wetland forests due

to their importance in the water cycle. They
are also larger in urban and suburban areas
where floods cause more significant damage
to property and a greater number of people
are affected by improved water quality. Col-
lectively, these estimates were derived
through point value transfer from 10 previ-
ous studies of the value of water quality or
quantity improvements. Further details of
the BT estimation can be found in Moore et
al. (2011).

A single forested acre can provide mul-
tiple ESs, but there is little guidance in the
existing literature regarding how values of
individual services should be aggregated for
a given location. Often, values are assumed
to be linearly additive, so that the value of an
acre is the sum of its climate regulation
value, water regulation value, erosion con-
trol value, and others (e.g., Troy and Wilson
2006, Liu et al. 2010). Although we report
individual value estimates for each service
considered, we also considered the sum of
these values and used this sum to create a
map of the relative value of ESs (Figure 1).
Our estimated aggregate per acre values
range from $212 to $8,800/year, depending
on the characteristics of the forest, and the
variation can be used to target PESs.2 How-
ever, the additivity assumption raises con-
cerns about the potential effects of comple-

Table 3. Summary of GIS data sources, attributes, and basic GIS processing done to create a layer.

Layer Source, date, and scale Attributes Processing

Private/public land Georgia Gap Stewardship layer, NARSAL, 2003,
1:24,000

Owner_code All federal, state, county, DNR,
and DOD_COE lands coded as
public; all other lands within
state boundaries coded as
private; converted to 30-m raster

Georgia DNR lands, 2009, 1:24,000 Owner_code
DOD_COE lands; Georgia Natural Heritage

Program, 2005, 1:24,000
Owner_code

Forest type 2005 GLUT, NARSAL, 2005 1:100,000 Deciduous (41), coniferous (42) and
regenerating (31), mixed (43), forested
wetland (91)

Riparian status DLG hydrography polygons and lines, 1996,
1:100,000

Major1 Converted to 30-m raster, included
30-m (1 pixel) adjacent to water

Rare wildlife richness (rare
species records)

USGS 1:24,000 quarter quad Showing number of spp. (animal and plant)
in that quad that are of conservation
concern (R, T, E) 0–5: low; 6–11:
medium; �11: high

Converted to 30-m raster

Scenic visibility (major roads) Georgia DOT, 1996, 1:100,000 Type � interstate, ramp, state highway,
collector-distributor, county roads

Converted to 30-m raster

Development status Wildlands-urban interface, 2000 Census blocks,
1:24,000

HDEN00 � housing density per km2 in
2000

(1) Urban (�120 units/km2), (2)
suburban (25–120 units/km2),
(3) rural-exurban put into rural
(�25 units/km2); converted to
30-m raster

Georgia regions Georgia counties Converted to 30-m raster

NARSAL, Natural Resources Spatial Analysis Laboratory; DNR, Department of Natural Resources; DOD_COE, Department of Defense, Army Corps of Engineers; GLUT, Georgia Land Use Trends;
DLG, digital line graph; USGS, US Geological Survey; DOT, Department of Transportation.
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mentarities and substitutes. If ESs are jointly
produced, valuing them independently and
then adding the values will double count
some services and thus overestimate benefits
(Turner et al. 2008). Currently, the litera-
ture on joint production of ESs is primarily
theoretical or conceptual with few empirical
models that could be used in a BT frame-
work.

There are many additional issues to
consider when using a BT approach for this
type of application (Johnston and Rosen-
berger 2010). We highlight the two most
relevant to our results. First, our results re-
port many zeros because of data limitations.
Although every acre provides some water or
wildlife value, using value transfer con-
strained us to previous research that typically
focused on riparian areas for aquatic services
or important wildlife areas for wildlife-re-
lated services. Values from these areas are
naturally higher than those for other areas,
so it is not reasonable to transfer these values
to all forest types. Lacking additional infor-
mation to infer values for these other forest
types, we ascribed a value of zero. Similarly,
Krieger (2001) indicated that the costs of
dealing with sedimentation range from
$1.94/ton of sediment in the Little Tennes-
see River Basin in the southeastern United
States to $5.5 million/year in the Willamette
Valley of Oregon. However, these estimates
were very site-specific and could not reason-

ably be converted to average $/acre/year val-
ues and reliably applied across Georgia.

A second issue is the similarity (or cor-
respondence) between the original valuation
study and the new site (Rosenberger and
Phipps 2007). Correspondence factors in-
clude both ecological similarity and similar-
ities in sociodemographic variables, such as
income. Although our original intent was to
limit original studies to those that consid-
ered forests in the southeastern United
States, there were few such studies and al-
most no studies based on Georgia forests.
We expanded our criteria to include addi-
tional studies from other regions of the
United States and, in one case, Sweden.
However, we narrowed other correspon-
dence factors. We excluded original studies
that focused on iconic resource issues (e.g.,
Monterey Bay) and transferred some studies
to the relevant subset of Georgia’s forests
(e.g., studies of flood damage costs in urban
New England were only transferred to urban
areas of Georgia). Although these steps are
intended to mitigate correspondence error
as much as possible, we found the paucity of
original valuation estimates from southeast-
ern forests fairly limiting.

Our primary objective was to prioritize
conservation of forests providing relatively
greater ES benefits. Rather than estimate the
true welfare effect of a change in ESs, our
goal was to identify preference weights to

target payments to relatively more valuable
forestland. With BT, this preference weight
is based on extrapolated valuation data, and
so these results provide a coarse assessment
of these relative values. BT methods are
commonly used for valuing ESs. We include
this example to illustrate how methodologi-
cal choices, such as which valuation tech-
nique to rely on, can have significant conse-
quences for management decisions.

Stated Preference
One alternative to BT is a stated choice

experiment (SCE) (Louviere et al 2000,
Champ et al. 2003). We conducted a SCE
via mail survey of the Georgia general pop-
ulation during 2010. Focus groups and a
pretest were used to refine the survey, partic-
ularly the valuation scenario, before imple-
mentation. The survey contained informa-
tion on forests and questions related to
recreation, the environment, and demo-
graphics. In addition, respondents were in-
vited to participate in a hypothetical referen-
dum that would affect the future of
Georgia’s private forests. The survey moti-
vated the referendum by explaining that

Most of the forested land in Georgia is pri-
vately owned. These private landowners en-
joy many of the benefits listed above and
almost all follow environmental guidelines
designed to protect water and soil quality.
But, even people who do not own forest-
land benefit from some of the services

Table 4. Annual per acre value estimates by ecosystem service and forest type based on BT data and percentages of Georgia forests
falling into one or more category.

ESs $/acre/year in 2009 (US$)
% of Georgia
private forests

Gas and climate regulation:
These estimates are based primarily on studies looking

at carbon storage and avoided climate change
damages. The studies of urban forest values also
consider other pollutants.

Urban forests: $381 2
Other: $28 98

Water regulation and supply:
This includes flood damage protection, water quality

improvements, and impacts on water supply.
Urban and suburban forested wetland: $8,196 1
Rural forested wetland: $4,635 16
Riparian, nonwetland: $1,728 8
Nonriparian, nonwetland urban: $7 1
Nonriparian, nonwetland rural and suburban: $0* 74

Erosion control and soil formation:
Although some information is available, it is very case

specific and not reliably applied to our project.
Pollination:

Estimates are based on a single study. Nonwetland forests: $184 84
Wetland forests: $0* 16

Habitat/refugia:
These estimates are based on studies using stated value

methods, with most looking at biodiversity in
general in relatively diverse areas.

Evergreen in middle and south GA with middle or high rare species
richness: $251

16

Other forests with middle and high rare species richness: $223 20
Evergreen in middle and south GA with low rare species richness: $28 28
Other low rare species richness: $0* 36

* Because of insufficient data.
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provided by forests. This presents a major
challenge: can we, and should we, encour-
age private forest owners to consider the
benefits of their land management deci-
sions to other people?

The referendum would create a program to
provide financial incentives to forest land-
owners who manage their forestland in par-
ticular ways. This program would be volun-
tary; private landowners would choose to
agree to the program in exchange for pay-
ment. Payments would be funded through a
combination of higher prices for wood prod-
ucts, water, energy, or other products. In ad-
dition, the program might target specific
types of forestland (e.g., greater incentives to
riparian landowners).

Survey participants were asked four val-
uation questions (Figure 2). Each question
presented two alternatives for the design of
the PES program, including the possible in-
clusion of one of four public priorities: wild-Figure 2. Example of a choice experiment question.

Figure 1. Relative weighting of public ecosystem service priorities using BT data.
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life, scenic views, water quality and quantity,
or no public priority. If a priority was iden-
tified, the program would prioritize pay-
ments to owners of land most significant for
the priority. Thus, if wildlife were a priority,
the program would “prioritize management
of forests to provide the greatest impact on
wildlife,” a scenic priority would “prioritize
management of forests along roads and
highways to provide the best scenic vistas,”

and a water priority would “prioritize man-
agement of forests near rivers, streams, and
lakes to have the greatest impact on water
quantity and quality downstream.” With no
public priority, the program would more
generally offer incentive payments to protect
ESs.

To be clear, this experiment estimates
the value of a forest conservation incentive
program. To say such a program would pri-

oritize protection of forests important to
wildlife is not the same as saying the pro-
gram will increase wildlife populations or
protect a specific amount of wildlife habitat.
We wanted to estimate public preferences
regarding the design of a PES program.
Therefore, the study values program attri-
butes, not necessarily the services them-
selves. This subtle difference in framing
must be considered in interpretation of our
willingness to pay (WTP) estimates.

In a SCE each question is a choice be-
tween two or more alternatives. By asking
many different questions with different
combinations of attributes across the sam-
ple, the analyst can estimate the marginal
value of the various attributes (Champ et al.
2003). In our survey, each alternative was
defined by seven attributes, each with four
or six possible values (Table 5).3

There are many factors to consider in
the design of a SCE, including the believ-
ability of the scenario, the number of attri-
butes and alternatives, and the number of
questions asked of each respondent (Champ
et al. 2003). One unresolved issue in the lit-
erature is the inclusion or exclusion of an
opt-out or status quo alternative, which our
survey did not include. Theoretically, the
ability to express a preference for the status
quo is needed to provide a baseline scenario
on which to base welfare estimates. How-
ever, a recent empirical study found that in-
clusion of the status quo alternative does not
change parameter estimates (Boyle and Oz-
demir 2009). Here, we are interested in the
relative value of attributes and do not esti-
mate the welfare change from a baseline sce-
nario. Thus, the omission of the status quo
option is not a significant concern.

The final version of the survey was sent
to a sample of 3,000 Georgia residents, strat-
ified by geographic region following a mod-
ified Dillman method (Dillman 2006). The
overall response rate was 28% with no sig-
nificant difference across regions or survey
versions. Although the response was lower
than desired, nonresponse bias is less of a
concern for our application. Whereas non-
respondents could be expected to have dif-
ferent absolute values for a PES program,
they are not expected to have different pref-
erence weights for the attributes of the pro-
gram we describe. Similarly, we do not ad-
dress any potential hypothetical bias that
might exist due to the hypothetical context
used in stated preference methods that
would upwardly bias WTP estimates. We do
not expect the magnitude of the bias to be

Table 5. Attributes and levels for SCE.

Attribute Levels

North Georgia acres �2%, no change, �2%, �5%
North Georgia priority Wildlife, Scenic, Water, No priority
Middle Georgia acres �2%, no change, �2%, �5%
Middle Georgia priority Wildlife, Scenic, Water, No priority
South Georgia acres �2%, no change, �2%, �5%
South Georgia priority Wildlife, Scenic, Water, No priority
Cost (per year to household) $0, $10, $25, $50, $75, $100, $200, $500

Table 6. Regression results for each region.

North Georgia (n � 976)
� (SE ���)

Middle Georgia (n � 904)
� (SE ���)

South Georgia (n � 884)
� (SE ���)

AreaNG 0.139***(0.042) 0.025 (0.044) 0.076*(0.044)
AreaMG 0.122***(0.031) 0.160***(0.035) 0.057*(0.035)
AreaSG �0.009(0.029) 0.076**(0.031) 0.120***(0.032)
WildNG � AreaNG 0.040 (0.048) �0.088(0.057) �0.108**(0.054)
WaterNG � AreaNG 0.090*(0.053) 0.151***(0.055) 0.148**(0.059)
RoadNG � AreaNG �0.059(0.045) 0.040 (0.046) 0.042 (0.052)
WildMG � AreaMG 0.038 (0.030) 0.041 (0.033) �0.002(0.032)
WaterMG � AreaMG 0.038 (0.046) �0.054(0.050) �0.016(0.050)
RoadMG � AreaMG �0.005(0.036) 0.044 (0.042) 0.028 (0.042)
WildSG � AreaSG �0.074(0.050) 0.101*(0.052) 0.123**(0.050)
WaterSG � AreaSG 0.075 (0.066) �0.005(0.065) 0.100 (0.066)
RoadSG � AreaSG �0.037(0.046) �0.039(0.048) �0.099**(0.051)
Cost �0.005***(0.000) �0.007***(0.001) �0.007***(0.007)
Log likelihood �588.8 �489.1 �458.8
Pseudo R2 0.19 0.22 0.25

* Significant at 0.1 level.
** Significant at 0.05 level.
*** Significant at 0.01 level.

Table 7. Given that a program exists, household marginal WTP for a program providing
a 1% increase in forestland, by region and priority.

Geographic region where
forestland is added Priority

Marginal WTP for household living in

North Georgia Middle Georgia South Georgia

. . . . . . . . . . . . . . . . .($/year). . . . . . . . . . . . . . . . .

North Georgia No priority 15 0 0
Wildlife 39 0 0
Water 50 26 31
Roads 17 10 16

Middle Georgia No priority 11 19 7
Wildlife 35 30 7
Water 35 16 6
Roads 25 30 12

South Georgia No priority 6 3 0
Wildlife 0 26 33
Water 14 10 30
Roads 0 6 3
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different for different program attributes, so
the relative weighting would be unaffected.

Using a standard random utility model
and multinomial logit regression, we mod-
eled the deterministic part of utility as

Vj � �1AreaNGj � �2AreaMGj

� �3AreaSGj

� �4WildNGj � AreaNGj

� �5WaterNGj � AreaNGj

� �6RoadNGj � AreaNGj

� �7WildMGj � AreaMGj

� �8WaterMGj � AreaMGj

� �9RoadMGj � AreaMGj

� �10WildSGj � AreaSGj

� �11WaterSGj � AreaSGj

� �12RoadSGj � AreaSGj

� �yCostj

where AreaNG, AreaMG, and AreaSG rep-
resent the percent change in forestland in
North, Middle, and South Georgia, respec-
tively, and the public priorities for each re-
gion are binary variables. Because error
structures were expected to vary by region,
separate models were estimated for the three
regions. Regression results are reported in
Table 6.

Given that an incentive program is im-
plemented, Table 7 shows the marginal
WTP, measured in $/household/year for a
program that would increase forested acres
by 1% in the region, under different priori-
ties. For example, we estimated that a typical
household living in North Georgia would be
willing to pay $15/year for a program that
would increase forestland 1% in North
Georgia, but only $11/year for a program
that would increase forestland in Middle

Georgia and $6/year for a program that
would increase forestland in South Georgia.
Two key observations were that individuals
reported a positive WTP for a program that
increases forestland across the state, but did
have a higher WTP for prioritizing forest-
land in their own geographic region and
people were willing to pay a premium for a
program that prioritizes forests important
for water and wildlife resources but less for
scenic views (roadside forests).

Household WTP estimates such as
those reported in Table 7 might be used to
compare household WTP for different attri-
butes or model how a change in population
might lead to a change in aggregate WTP for
such a program. Our goal is to prioritize dif-
ferent parcels of forests across the state in
terms of their role in providing ESs with
public value. To do this, we needed to con-
vert these values to $/acre/year. A scaling
factor, SFk, was created for each region, so
that

SFk � �populationk

hhsizek
�� 100

acresk
�

where k indexes the region. The first term on
the right-hand side estimates the number of
households in the region, with regional pop-
ulation (populationk) and average household
size (hhsizek) from US Census data. acresk
represents the number of privately owned
forested acres in the region, so the second
term converts from a marginal WTP for a
1% increase to a per acre value. The house-
hold values in Table 7 were multiplied by
the appropriate scaling factor for each
region, and these regional values were
summed to estimate the total WTP of Geor-

gia residents for a PES program with partic-
ular priorities (Table 8). The per acre values
range from $52/year for prioritizing all for-
ests in South Georgia to $4,642/year for pri-
oritizing riparian or wetland forests in North
Georgia. Figure 3 maps the distribution of
relative values.

Discussion and Conclusion
The objective of this article is to illus-

trate how nonmarket valuation methods can
be used in landscape-level decisionmaking
and to highlight the challenges of doing so.
Although traditionally used to estimate
changes in social welfare due to changes in
environmental quality, nonmarket valua-
tion techniques are intended to identify in-
dividual preferences for different bundles of
goods. These are vital for establishing PES
priorities. However, our results clearly illus-
trate that management implications can be
as much a reflection of the valuation tech-
nique used as they are of actual public values.
Although valuation can be a useful tool in
identifying and implementing forest conser-
vation targets, it is essential that the analyst
carefully evaluate the implications of using a
particular valuation technique.

In our study, the BT approach and the
SCE approach result in significantly differ-
ent maps of conservation priorities (Figures
2 and 3). The BT results suggest prioritizing
forested wetlands and riparian buffers, with
the highest priority areas primarily along the
Georgia coast. The SCE results also suggest
some priority placed on riparian areas but
identify a more significant priority in north-
ern forests due to greater population density,
income, and different individual prefer-
ences. Much of the difference in results is
due to differences in how the two valuation
approaches operationalized value in our ap-
plication.

First, the BT approach was severely lim-
ited by the lack of previous studies estimat-
ing forest ES values in study sites with high
correspondence to our study site. Many of
the ESs were estimated to have zero value
not because the public does not value them,
but because no other information was avail-
able. The priority map based on the BT is
largely an artifact of research priorities, high-
lighting regions and resources that are rela-
tively more studied, such as water resources
or the coast.

Second, in our application, the two
methods were valuing subtly different
things. The BT approach intends to transfer
the value of the ESs independent of the

Table 8. Given that a PES program is created, annual per-acre value estimates for
forests priorities based on stated choice data (SCE).

Region Characteristics $/acre/year*
% of all private
forests in GA

North Georgia Riparian or wetland 4,642 3
High wildlife 1,695 2
Road buffer 1,882 2
Other 642 20

Middle Georgia Riparian or wetland 481 4
High wildlife 617 1
Road buffer 577 2
Other 314 24

South Georgia Riparian or wetland 342 8
High wildlife 371 4
Road buffer 54 2
Other 52 29

* Given the nature of the experiment, the focus should be on the relative difference in value, rather than the absolute magnitude of
value.
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mechanism used to provide such services.
The SCE estimates public preferences for
how a PES program might be designed to
conserve forest ESs. The results of the SCE
describe relative WTP for a particular mech-
anism that will provide ESs. In this respect,
the object being valued in the SCE more
closely matches our ultimate goal of inform-
ing conservation priorities.

Although these points suggest greater
validity of the SCE priority map in this ap-
plication, neither valuation approach is
clearly preferred in all applications. BT tech-
niques can be used to estimate the value of a
variety of ESs, do not require original data
collection, and are generally cheaper and
quicker. However, there are often issues re-
lated to joint production, correspondence
between the original study and the new pol-
icy site, and the lack of previous valuation
studies. Even when previous studies exist,

selection effects and regional differences in
preferences might bias transfer results.

Stated preference techniques can po-
tentially estimate joint values of multiple
ESs but are generally expensive and slow and
have other limitations. In our SCE, the va-
riety of ESs considered was relatively small
to minimize the cognitive burden on the re-
spondent. For the same reason, we could not
consider different possibilities for how the
priority program would be implemented.
The presence of too many attributes in a
choice experiment quickly leads to questions
that are too complex for a mail survey. Non-
response and hypothetical bias can also be a
concern, although if the focus is on the rel-
ative value of different attributes as in our
case, this might be less troubling.

The nonmarket valuation literature has
long focused on producing precise estimates
of household or aggregate WTP for a partic-

ular environmental change. However, the
decisionmaking framework increasingly
used by resource managers requires a broad
assessment of the relative value of different
aspects of a landscape. This is a different
problem, but one that is well suited to the
economist’s toolbox. Still, caution must be
used, and the shift in valuation objective
should not be overlooked. Our study fo-
cused on estimating relative benefits of forest
conservation incentive programs across the
landscape. In doing so, methods were cho-
sen that might result in less precise measures
of the absolute value of the ESs provided. So,
although our value estimates can be used to
develop conservation priority maps, they
should not be used to determine how much
landowners should receive for a given acre of
land. Additional valuation data, with a dif-
ferent focus, are needed to answer that ques-
tion.

Figure 3. Relative weighting of public ecosystem service priorities using stated choice data (SCE).
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Endnotes
1. As Gomez-Baggethun et al. (2008) point out,

the use of incentives to address environmental
issues, either through market-like systems, di-
rect payments, or tax incentives, can be found
before this time, but the connection to the
concept of ESs was more recent.

2. The low end of this range includes nonripar-
ian, nonwetland, nonurban, low species rich-
ness, nonevergreen forests ($212 � $28 in gas
and climate regulation � $184 in pollina-
tion). The high end of this range includes ur-
ban wetlands with high species richness
($8,800�$381ingasandclimateregulation�
$8,196 in water regulation and supply �
$223 in habitat).

3. NGENE (ChoiceMetrics 2010) was used to
create an orthogonal main-effects design that
required 32 different choice questions
blocked into eight groups (four questions per
respondent).
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