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Abstract Choice experiments are designed to account for variations in environmen-
tal resources and site characteristics, as well as potential implications of these varia-
tions for willingness to pay. As a result, choice experiment results may be well suited
for benefits transfer. It is unclear, however, whether the flexibility of choice experi-
ments renders the similarity of study and transfer sites less critical for transfer valid-
ity. Drawing from identical choice experiments conducted in different Rhode Island
communities, this model assesses the extent to which error in function-based bene-
fits transfer is related to the similarity of communities across a variety of observable
dimensions. Results suggest that site similarity, at least across some dimensions, influ-
ences the validity of choice experiment benefits transfers. However, the use of some
measures of similarity as indicators of transfer error may provide misleading results.

Keywords Benefit transfer · Choice experiment · Willingness to pay · Land use ·
Choice modeling · Equivalence test

1 Introduction

Generalization error, also referred to as transfer error, may be defined as the error
that occurs when benefit estimates from a study site (or combination of sites) are
used or adapted to forecast benefits at a policy or transfer site; it is the difference
between the transferred and actual, generally unknown, value (Rosenberger and
Stanley 2006). The likelihood and magnitude of such errors are critical to both the
validity and accuracy of benefits transfer. As a general consensus, generalization
errors are assumed to be smaller in cases where transfer and study sites are more
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similar (Boyle and Bergstrom 1992; Desvousges et al. 1992; Kask and Shogren 1994;
Rosenberger and Loomis 2001). Indeed, site similarity is often considered a funda-
mental prerequisite of benefits transfer (Jiang et al. 2005). We denote this consensus
the “similarity hypothesis.” Transfers conducted over dissimilar sites or contexts—
even if addressing willingness to pay (WTP) for otherwise similar resources—are
often treated with skepticism (e.g., Bergstrom and De Civita 1999; Rosenberger and
Loomis 2003). This skepticism persists despite the ability of some transfer methods
(e.g., meta-analysis; function-based transfer) to adjust for attributes of the valuation
context, and for some valuation models (e.g., choice experiments) to adjust for multi-
attribute distinctions among resources and/or valuation contexts (Rosenberger and
Stanley 2006; Johnston et al. 2005).

Site similarity may be discussed in terms of affected populations, the valuation con-
text (including the availability of substitutes and complements to studied attributes),
and/or geographical proximity. A significant literature demonstrates the importance
of associated measures of site similarity for transfer error (e.g., Barton 2002; Loomis
1992; VandenBerg et al. 2001; Piper and Martin 2001; Rosenberger and Loomis 2001).
Transfers reported in this work, however, rely almost exclusively on methodologies
unable to adjust for differences between transfer and policy sites, including contingent
valuation and travel cost methods (Morrison and Bennett 2004). In contrast, only a
relatively small number of peer-reviewed studies (e.g., Hanley et al. 2006a,b; Jiang
et al. 2005; Morrison et al. 2002; Morrison and Bennett 2004; Van Bueren and Bennett
2004) have assessed the performance of benefits transfer using choice experiments—a
methodology designed to account for variations in environmental resources and site
characteristics, as well as potential implications of these variations for willingness to
pay (Morrison and Bergland 2006).

Although stochastic elements inherent in empirical welfare estimation always lead
to the potential for measurement error to influence transfer validity (Rosenberger
and Stanley 2006), the ability of choice experiments to account for inter-site vari-
ations may render the resulting benefit functions highly suitable for transfer.1 It is
unclear, however, whether this flexibility renders the similarity of study and trans-
fer sites less critical for transfer validity. While a variety of authors in the choice
experiment benefits transfer literature note the potential impact of policy context on
transfer errors (e.g., Hanley et al. 2006a,b; Morrison et al. 2002; Morrison and Bennett
2004), studies assessing transfer validity across sites provide limited and sometimes
conflicting insights regarding the role of site similarity.2 Moreover, no published work
formally assesses the potential influence of specific metrics of site similarity on choice
experiment transfer error and validity. For example, Morrison and Bennett (2004,
p. 610) indicate that implicit prices for specific attributes of river health improvement,
estimated using choice experiments, should only be transferred “between similar
rivers,” where similarity refers to the likeness of rivers in terms of such elements
as general location (northern versus southern) and watershed type (inland versus

1 To the extent that choice experiments allow welfare estimates to differ systematically according to
population attributes (e.g., Morrison et al. 2002), such methods may also adjust for differences among
populations at study and transfer sites. However, in this regard, choice experiments are less distinct
from other valuation methodologies which may also incorporate elements allowing welfare estimates
to vary across population groups or individuals.
2 A number of other studies contrast values held by different population groups for resource changes
at identical sites (Morrison and Bergland 2006). Such analyses, however, provide little insight for the
validity of transfers across different sites.
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coastal). However, this conclusion is based on the rejection of equivalent implicit
prices across the majority of watersheds in the sample, not a systematic assessment
of the impact of similarity in specific watershed characteristics.3 In contrast, Hanley
et al. (2006b) “firmly reject” the equivalence of implicit prices for river improvements,
even for rivers that are ex ante judged to be very similar. Other assessments of choice
experiment benefits transfer (e.g., Jiang et al. 2005) draw no systematic conclusions
regarding the role of site similarity.

The difficulty in reaching general conclusions regarding the role of site similarity
for choice experiment benefit transfer is often compounded by a lack of formality
in definitions of similarity, and by variation in the vectors of elements over which
similarity may be measured. Hanley et al. (2006b), for example, discuss a variety of
attributes over which rivers and watersheds might be considered similar or dissimilar.
Existing studies are also commonly limited by the lack of a “control case” in which at
least two of the sites in question are nearly identical in all regards—leading some, for
example, to speculate as to whether the unanticipated rejection of equivalent implicit
prices might be due to unexpected differences between sites judged ex ante to be
similar (e.g., Hanley et al. 2006b).

This paper seeks to provide a more systematic perspective on transfer error and
site similarity, at least for a single case study. Drawing from identical choice experi-
ments conducted in distinct Rhode Island communities, the model assesses the extent
to which transfer error in function-based benefits transfer is related to the similar-
ity of communities across three quantifiable dimensions. Of particular emphasis is
similarity with regard to attributes that might reflect the relative availability of substi-
tutes or complements in different communities, here denoted policy context similarity
(Bergstrom and De Civita 1999). The model also distinguishes between context sim-
ilarity and geographical proximity.4 Results suggest that context similarity, at least
across some indicators, influences the validity of choice experiment benefits transfer.
However, reliance on other measures of likeness as indicators of the potential per-
formance of benefits transfer, including geographical proximity alone, may provide
misleading results.

2 Choice experiments and benefits transfer

The suitability of choice experiments for benefits transfer is discussed by Morrison
et al. (2002), Morrison and Bennett (2004) and Jiang et al. (2005) among others; these

3 The rejection of equivalent implicit prices, and Morrison and Bennett’s (2004) conclusion regarding
site similarity, applies primarily to their in-watershed samples. A subsequent pooled model suggests
that implicit prices may vary according to such attributes as “northern” versus “southern” watersheds,
and “inland” versus “coastal”. These results suggest that such elements as geographical proximity and
context similarity may influence the validity of transfer, although the incorporated attributes (e.g.,
inland versus coastal) appear to confound potential effects of context and proximity, and more specific
tests addressing the role of site similarity were not conducted.
4 Although past studies (and an anonymous reviewer) have also stressed the potentially important
role of similarity in population attributes and size (e.g., Barton 2002; Morrison et al. 2002; Morrison
and Bennett 2004), such issues are not a primary focus of this analysis. An anonymous reviewer
also emphasizes that similarity may be assessed in terms of the specific attributes whose values are
being estimated. However, the literature generally assesses transfer error though the application of
otherwise identical choice experiments in different regions and/or populations, thereby holding the
definition of choice experiment attributes constant.
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discussions are only summarized here. Choice experiments ask respondents to eval-
uate alternative goods or programs (often including a status quo option) that may
differ across a variety of attributes, and choose the option that offers the greatest
satisfaction or utility (Adamowicz et al. 1998).5 The framework forces respondents
to acknowledge and react to tradeoffs among attributes, including money cost. As a
result, unlike contingent valuation—which typically estimates values for a single or
very small number of policy or good configurations—choice experiments generate
an empirical estimate of a valuation or utility function. This function typically allows
analysts to estimate utility theoretic values for a wide range of policy or environmental
good outcomes, and assess how these values change when policy configurations are
altered. This property of choice experiments renders them highly suitable for benefits
transfer, at least in theory. Simply put, the ability of choice experiments to explicitly
adjust for differences in the attributes of environmental goods or policies provides an
increased capacity to adjust for differences between study and policy sites—thereby
improving the potential accuracy of benefits transfer (Morrison et al. 2002; Jiang et al.
2005).

As a practical matter, however, choice experiments cannot account for all pos-
sible attributes that distinguish study and policy contexts. Assessments of choice
experiment benefits transfer provide promising, but not universally positive results
(Morrison and Bergland 2006).6 Statistically significant transfer errors remain com-
mon, particularly for compensating surplus (Morrison et al. 2002; Jiang et al. 2005;
Hanley et al. 2006a,b). Moreover, the literature provides little information regarding
general conditions under which choice experiment transfers are likely to incorporate
substantial errors. This raises the question as to whether choice experiment transfer
validity is improved in cases in which study and transfer sites are more similar.

3 Methods and conceptual approach

The data are drawn from the Rhode Island Rural Land Use Survey, a choice exper-
iment survey designed to assess rural residents’ tradeoffs among attributes of com-
munity-level development and conservation.7 Respondents from four Rhode Island
rural communities (Burrillville, Exeter, West Greenwich, and Coventry) were asked
to consider alternative, multiattribute development options for hypothetical tracts of
forested land located in their local town. Attributes of choice options characterized
land use features and amenities identified as important by focus groups and interviews
with growth management practitioners.

The four sampled communities provide exemplars of contexts with varying degrees
of likeness. Table 1 illustrates demographic, geographical and development character-
istics of the four communities. Two of the communities (Exeter and West Greenwich)

5 Those interested in discussions of contemporary issues in stated preference modeling are referred
to a recent special issue of Environmental and Resource Economics (Adamowicz and DeShazo 2006).
6 Considering the performance of transfers across sites (the case addressed here), Morrison and
Bergland (2006) find a relatively high level of transfer validity across studies in the literature. As a
generalization, most studies (e.g., Morrison et al. 2002; Morrison and Bennett 2004; Van Bueren and
Bennett 2004) find statistical equivalence in at least half of implicit prices tested (for an exception,
see Hanley et al. 2006b). Compensating surplus measures, where tested, are less likely to be found
equivalent (Morrison and Bergland 2006).
7 Additional details of the choice experiment are provided by Johnston et al. (2003a,b).
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Table 1 Demographic and land use indicators for sampled communities

Burrillville Coventry Exeter West
Greenwich

Population 15,796 33,668 6,045 5,085
Population density
(persons/sq. mile)

284 566 105 100

Housing units 5,821 13,059 2,196 1,809
Housing density
(units / sq. mile)

104.77 219.33 38.05 35.73

Agricultural and
Forest land density
(acres / sq. mile)

465.39 391.89 490.59 482.09

Mean family income 58,979 60,315 74,157 71,332
Distances to sampled
communitiesa

Coventry: 13.25 Burrillville: 13.25 Burrillville: 21.25 Burrillville: 17.50
W. Greenwich: 17.50 W. Greenwich: 0 W. Greenwich: 0 Coventry: 0
Exeter: 21.25 Exeter: 3.75 Coventry: 3.75 Exeter: 0

a Linear distances between closest geographic points, rounded to the nearest quarter mile
Source: US Census data reported by the RI Economic Development Corporation (2006) and RIGIS
(2000) land use data

are neighboring communities that share a long border and are highly similar over a
range of attributes relevant to land development and conservation choices. Indeed,
many consider these communities to be virtually identical, distinguished only by arbi-
trary lines on a map. Population and housing densities are nearly identical across the
two communities, and both have similar numbers of housing units and mean family
incomes (Table 1). These communities provide a control case of sites that are nearly
identical in almost all attributes related to land use.

A third community (Coventry) borders West Greenwich to the north, and hence
is geographically proximate to the first two communities. However, the population
and development characteristics of this community differ markedly from both Exeter
and West Greenwich (Table 1). The population is density in Coventry, for example,
is nearly six times greater than that in West Greenwich—a difference that may be
highly relevant for residents’ land use preferences. The density of open space and
agricultural land (in acres per square mile) is also lower than that in all other commu-
nities. The fourth community (Burrillville) is located in the far northwestern corner
of Rhode Island, and is hence geographically separated from the first three commu-
nities. However, with regard to population and development attributes, it provides a
middle-ground between the rural communities of Exeter and West Greenwich and
the more developed town of Coventry.

The selection of communities allows for an assessment of two distinct types of
similarity that often remain undistinguished in the literature. The first is geographical
proximity of the study and policy site across geographical space. The second is context
similarity, as characterized above. In the present case, the choice experiment survey
addressed development and conservation issues. Hence, as an indicator of context
similarity one might consider the likeness of communities with respect to potential
substitutes and complements to goods offered by land use policies (e.g., indicators
of development and open space). The four communities provide examples of both:
communities that are geographically similar yet divergent in land use indicators, and
communities that are geographically distant yet more similar in terms of land use.
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Methods follow established statistical approaches (cf. Morrison et al. 2002; Mor-
rison and Bennett 2004; Jiang et al. 2005; Hanley et al. 2006a,b). Hypothesis tests
address differences in estimated preference functions (i.e., model coefficients), scale
parameters (Swait and Louviere 1993), implicit prices of policy attributes, and com-
pensating surplus estimates for a sample of development and conservation policies.
Finally, we quantify correlations among quantified indicators of site similarity and the
magnitude of error in implicit prices.

To conduct these analyses, the data are systematically split such that individual
choice models may be estimated for each of the four communities, together with a
set of pooled models that imposes identical preference structures across community
pairs. Given four distinct communities, this provides six different pair-wise contrasts,
allowing tests of transfer validity across each pair. A contrast of these six models
provides information necessary to assess the role of site similarity on the validity of
function-based benefits transfer between communities, as well as to identify those
aspects of similarity that appear most relevant.

For example, if geographical proximity is an important indicator of potential trans-
fer error, one would expect to see substantial and statistically significant transfer errors
involving the community of Burrillville, a community spatially distant from the other
three contiguous communities. If, in contrast, context similarity is a more important
indicator of transfer validity, one might expect to see more substantial transfer errors
between highly developed Coventry and its much less developed neighbors—Exe-
ter and West Greenwich—with greater similarity between Coventry and Burrillville.
Clear differences between values estimated in Coventry and Burrillville, and between
these two communities and Exeter/West Greenwich, would suggest that both geo-
graphical and context similarity are relevant. Finally, significant differences between
results for Exeter and West Greenwich would suggest that transfers are likely to
involve substantial error even between sites that are nearly identical.

3.1 The random utility model

Survey responses are analyzed using a standard random utility model. To model a
respondent’s choice, we define a utility function that includes attributes of a develop-
ment or conservation plan and the net cost of the plan to the respondent (Hanemann
1984; McConnell 1990):

U(·) = U(Xc, Y − Fc) = v(Xc, Y − Fc) + εc (1)

where
Xc = a vector of variables describing attributes of development or conservation plan
c;
Y = disposable income of the respondent.
Fc = the change in mandatory taxes paid by the respondent under plan c;
v(·) = a function representing the empirically measurable component of utility;
εc = econometric error.

If one compares Plan A (c = A) to Plan B (c = B), the difference in utility (dU)
may be modeled as

dU = U(XA, Y − FA) − U(XB, Y − FB) = [v(XA, Y − FA) − v(XB, Y − FB)]
−[εB − εA]

= dv − θ (2)
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The model assumes a respondent assesses the difference between utility under the
two plans and indicates the sign of dU by either choosing Plan A (dU > 0) or Plan B
(dU < 0). If θ is assumed to have a logistic distribution then the familiar logit model
applies, in which the probability of selecting a given option is a logistic function of the
utility difference dv (Maddala 1983).

Although the literature offers no firm guidance regarding the choice of specific
functional forms for dv, in practice linear forms are often used. Hence,

dv = v(XA, FA) − v(XB, FB) = βx(XA − XB) + βf (FB − FA), (3)

where βx is a conforming vector of coefficients associated with the vector of attribute
differences (XA − XB), and βf is a scalar coefficient associated with the tax difference
(FB − FA). The parameter vector βx may be interpreted as the marginal utility of
development or conservation attributes, while βf represents the marginal utility of
income.

Six models are estimated—one for each possible pair of communities. Each model
pools data from the relevant community pair, but allows systematic variations in
slope and intercept coefficients. Formally, this approach redefines dv in (3) to provide
a separate utility estimate for respondents in each community. We define a binary
variable Dj to equal one for respondents from community j, and zero for those from
the second community i �= j. We then estimate a simple extension of (3) allowing for
systematically varying slopes,

dv = βx(XA − XB) + βf (FB − FA) + βxjDj(XA − XB) + βfjDj(FB − FA) (4)

where βx and βf represent marginal utility parameters for respondents from commu-
nity i, and the conforming sums (βx + βxj) and (βf + βfj) represent marginal utilities
for respondents from community j. When testing for the equivalence of model param-
eters, we use established methods (e.g., Allison 1999; Swait and Louviere 1993) to
account for the potential effect of the scale parameter (or heteroskedasticity in the
residual variance) on coefficient estimates. Given convergence difficulties associated
with mixed logit models for some pooled community datasets, results are based on
fixed parameters logit estimation, following prior examples in the literature (e.g., Jiang
et al. 2005; Morrison and Bennett 2004; Morrison et al. 2002).8

4 The survey

Survey development required approximately eighteen months and involved back-
ground research, interviews with policy makers and stakeholders, and a large number

8 Prior attempts at estimating random parameters specifications for these data failed to converge
for pooled models including the community of Exeter. Various attempts at model specification and
likelihood maximization failed to result in convergence. Given these convergence difficulties, various
alternative, preliminary models were used to verify the appropriateness of the iid (independent and
identically distributed errors) assumption of the fixed parameters logit model. These models provide
no evidence of statistically significant iid violation, supporting the use of the simpler fixed param-
eters logit approach. For example, preliminary random effects logit models failed to reject the null
hypotheses of zero panel-level variance components for individual respondents, with p-values ranging
from 0.18 to 0.43 across different models. Random effects models involving observations from Exe-
ter failed to estimate panel-level variance components, mirroring convergence difficulties in random
parameters specifications. Similarly, preliminary heteroskedastic probit models failed to identify any
statistically significant relationship between error variances and respondent characteristics including
age, income and gender.
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of focus groups. Individual and group pretests ensured that survey language and
format could be easily understood by respondents, and that respondents shared con-
sistent interpretations of survey scenarios (cf. Johnston et al. 1995). Each choice
experiment scenario presented respondents with a choice between two development
options for land parcels in their community—a current development plan (CDP)
and an alternate development plan (ADP)—where each plan could differ across a
set of land use (development and conservation) attributes. Attributes distinguishing
management plans were chosen based on focus groups and interviews, and charac-
terized such features as protected open space, residential development, unprotected
undeveloped land, scenic views, wildlife habitat, and household cost (taxes). Table 2
characterizes attributes distinguishing management plans. Additional details of choice
question design are provided by Johnston et al. (2002).

Prior to presenting choice questions, the survey provided background information
on community land use and tradeoffs implicit in development choices. Instructions
and choice questions were then presented. Each respondent considered three pairs
of current and alternate plans for the same 400 acre undeveloped site (one binary
CDP versus ADP choice for each question). Respondents were instructed to consider
each pair independent of previous choices, and to assume that all choices applied
to the same parcel. Respondents were told that “if you do not vote for either plan,
development will automatically occur as shown by the current development plan,”
thereby specifying the status quo that would occur if no choice were made. This
framework was chosen to mimic actual community considerations of development
proposals, wherein a landowner possesses the property rights necessary to permit
development. However, officials may seek to influence development configuration,
delaying permits unless changes are made. As a result, officials may exert some control
over development form, but cannot reject all development options (Johnston et al.
2003b).

A fractional factorial design was used to construct survey questions with an orthog-
onal array of attribute levels, with identical experimental designs across the four com-
munities.9 Attributes were free to vary over their full range for both the current and
alternate plans, with no imposed ordering of attribute levels between the two plans.
This resulted in 128 unique contingent choice questions divided among 43 different
survey booklets. Surveys were mailed to 4000 randomly selected residents of the four
Rhode Island towns during March–May 2000 (1000 surveys per town), following the
total survey design method (Dillman 2000). Of 3702 deliverable surveys, 2157 were
returned, providing 6062 (94% of the potential 6471) complete and usable responses
to choice questions. The number of completed surveys per town ranged from 505
in Coventry to 580 in West Greenwich, with response rates varying from 53 to 61%
across communities.

5 Assessments of convergent validity and transfer error

This section highlights methods used to evaluate transfer errors between communi-
ties. The focus on benefits transfer implies a comparison of results across communities
(convergent validity) rather than detailed individual results for each community. As
a basis for initial comparison, however, Table 3 presents individual results for each of

9 The statistical design was conducted by Don Anderson of STATdesign, Inc.
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Table 2 Model variables: definitions and summary statistics

Variable name Description Units and measurementa Mean (Std. Dev.)

adj_open The difference between acres
of open space adjacent to
developments and roads in
the CDP and ADP.

Acres in CDP minus acres
in ADP. (Range:
−200–200)

−3.41967 (95.091)

iso_open The difference between acres
of open space not adjacent
to developments and roads in
the CDP and ADP.

Acres in CDP minus acres
in ADP. (Range:
−200–200)

2.62028 (53.724)

size_dif The difference between acres
of residential development in
the CDP and ADP.

Acres in CDP minus acres
in ADP. (Range:
−200–200)

−1.77646 (90.806)

dense_dif The difference in housing
density in developments illus-
trated the CDP and ADP.

Houses/acre in CDP
minus houses/acre in ADP.
(Range:
−2–2)

−0.00666 (0.9759)

lg_mammal Difference between habitat
quality for large mammals in
CDP and that in ADP.

Difference in wildlife
habitat quality scale
(1 = worst; 5 = best).

0.00370 (1.2193)

sm_mammal Difference between habitat
quality for small mammals in
CDP and that in ADP.

Difference in wildlife
habitat quality scale
(1 = worst; 5 = best).

−0.01628 (1.2194)

com_bird Difference between habitat
quality for common birds
in CDP and that in ADP.

Difference in wildlife
habitat quality scale
(1 = worst; 5 = best).

0.05107 (1.7511)

uncom_bird Difference between habitat
quality for uncommon birds
in CDP and that in ADP.

Difference in wildlife
habitat quality scale
(1 = worst; 5 = best).

0.00370 (1.7038)

wet_sp Difference between habitat
quality for wetland species in
CDP and that in ADP.

Difference in wildlife
habitat quality scale
(1 = worst; 5 = best).

−0.04663 (1.7359)

tax_dif Difference in additional
annual taxes and fees between
CDP and ADP (resulting
from the management plan).

Dollars in CDP minus
dollars in ADP. (Range:
−$325–$325)

−1.22132 (154.33)

lowvis Difference between dummy
variables indicating the
presence of development
either highly screened or not
visible from the main road;
in the CDP and ADP. Survey
versions included eight
different photographs
characterizing different
development visibility levels;
four of these photographs are
characterized as low visibility
development.

Difference between
dummy variables for
CDP and ADP.

−0.00740 (0.6928)

a CDP = Current Development Plan; ADP = Alternate Development Plan
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Table 3 Choice model (logit) results: independent community models

Variable Parameter estimates (std. error)

Burrillville Coventry Exeter West Greenwich
intercept −0.0272 (0.0627) 0.0192 (0.0662) −0.1600(0.0641)∗∗ −0.1266 (0.0599)∗∗
dense_dif −0.7253 (0.0705)∗∗∗ −0.6806 (0.0747)∗∗∗ −0.7404 (0.0722)∗∗∗ −0.6260 (0.0658)∗∗∗
size_dif −0.0094 (0.0007)∗∗∗ −0.0059 (0.0008)∗∗∗ −0.0099 (0.0008)∗∗∗ −0.0089 (0.0007)∗∗∗
iso_open 0.0052 (0.0015)∗∗∗ 0.0031 (0.0014)∗∗ 0.0034 (0.0015)∗∗ 0.0046 (0.0013)∗∗∗
adj_open 0.0028 (0.0008)∗∗∗ 0.0044 (0.0009)∗∗∗ 0.0051 (0.0009)∗∗∗ 0.0055 (0.0008)∗∗∗
lowvis 0.0830 (0.0886) 0.2047 (0.920)∗∗ 0.1749 (0.0877)∗∗ 0.2075 (0.0834)∗∗
lg_mammal 0.1337 (0.0524)∗∗ 0.0821 (0.0546) 0.1223 (0.0517)∗∗ 0.0827 (0.0492)∗
sm_mammal −0.0573 (0.0511) 0.0329 (0.0532) −0.0664 (0.0511) 0.0263 (0.0483)
com_bird 0.0893 (0.0363)∗∗ 0.0681 (0.0379)∗ 0.1348 (0.0369)∗∗∗ 0.1082 (0.0350)∗∗∗
uncom_bird −0.0023 (0.0360) 0.0474 (0.0377) 0.0134 (0.0359) 0.0552 (0.0344)
wet_sp 0.0449 (0.0372) 0.0081 (0.0382) 0.0849 (0.0379)∗∗ 0.0476 (0.0353)
tax_dif −0.0044 (0.0004)∗∗∗ −0.0061 (0.0005)∗∗∗ −0.0051 (0.0004)∗∗∗ −0.0052 (0.0004)∗∗∗
Likelihood
Ratio χ2 438.10 (p < 0.0001) 393.20 (p < 0.0001) 502.92 (p < 0.0001) 505.37 (p < 0.0001)
Obs (N) 1431 1297 1453 1593

∗ p < 0.10
∗∗ p < 0.05
∗∗∗ p < 0.01

the four communities, based on the random utility model outlined above. All mod-
els are statistically significant at p < 0.01. In all cases, the majority of variables are
statistically significant, with the sign of significant variables matching prior intuition.
Here, we emphasize only the general similarity of results across communities, subject
to more rigorous subsequent testing. Primary results are not based on these indepen-
dent models, however, but rather on models that pool community data pair-wise to test
hypotheses relevant to benefits transfer. The six pooled models used for convergent
validity testing follow (4) above, and are suppressed for the sake of conciseness.

Based on the pooled models for each community pair, a variety of tests relevant
to the validity of benefits transfer are conducted. Following Jiang et al. (2005) and
Morrison et al. (2002), we first test for differences in estimated utility parameters
across community pairs. This is followed by tests of implicit prices for selected attri-
butes, using both traditional hypothesis tests and equivalence tests (Kristofersson
and Navrud 2005). Finally, we test the convergent validity of compensating surplus
measures for a set of illustrative policy changes. This implies six sets of hypothesis
tests associated with unique community pairs, for each of the four categories noted
above (i.e., model parameters, implicit prices, implicit price equivalence tests, and
compensating surpluses).

As shown by Swait and Louviere (1993), the confounding effect of the scale parame-
ter (or residual variance) on coefficient estimates requires that tests of the equivalence
of utility function parameters across community pairs be decomposed into two parts.
Specifying the vector of coefficient estimates (associated with the vector of model
variables) as β and the scale parameter as µ, the first test is of hypothesis H1A, that
βi = βj = β for communities i �= j, allowing µ to vary across communities.10 If we
reject H1A, then we may conclude that the parameters of the utility function differ
across communities i and j. If we fail to reject H1A, we continue to test hypothesis

10 That is, β = [βx βf ] from (4).



Choice experiments, site similarity and benefits transfer 341

Table 4 Hypothesis test
results: equivalence of
estimated coefficients allowing
residual variance to vary across
community samples
(βi = βj = β)

Burrillville Coventry Exeter

Coventry χ2 = 27.11 – –
p < 0.01

Exeter χ2 = 6.42 χ2 = 22.99 –
p = 0.70 p < 0.01

West Greenwich χ2 = 12.77 χ2 = 14.05 χ2 = 5.91
p = 0.17 p = 0.12 p = 0.75

Table 5 Hypothesis test
results: equivalence of residual
variance across community
samples (µi = µj = µ)

Burrillville Coventry Exeter

Coventry χ2 = 0.12 – –
p = 0.73

Exeter χ2 = 1.24 χ2 = 1.89 –
p = 0.27 p = 0.17

West Greenwich χ2 = 0.16 χ2 = 0.37 χ2 = 0.72
p = 0.69 p = 0.54 p = 0.39

H1B, that µi = µj = µ. Rejection of H1B also implies rejection of the equivalence of
utility parameters.

Models required for the testing of H1A and H1B are estimated following Alli-
son (1999). Table 4 summarizes results for hypothesis H1A. Results show only two
instances in which we reject the null hypothesis (the Coventry–Exeter and Burrill-
ville–Coventry pairs); in four out of six instances we fail to reject the null hypothesis
that βi = βj = β, if µ is free to vary across communities. Table 5 summarizes results
for hypothesis H1B. Wald χ2 tests (Allison 1999) universally fail to reject the null
hypothesis of equal residual variances across community pairs. Combining results for
H1A and H1B, we fail to reject parameter equality for four out of six community pairs.
This is an encouraging result for benefits transfer, and stands in contrast to results such
as those of Jiang et al. (2005) and Hanley et al. (2006b), which show broad rejection
of parameter equality across groups.

The second set of tests involves the equivalence of implicit prices, or WTP for mar-
ginal changes in individual attributes. It is well known that the implicit price for the kth
attribute, assuming a linear approximation for utility, is given by −βk/βtax_dif , where
βk is the parameter on the kth attribute, and βtax_dif is the parameter on the household
cost of the program (i.e., change in mandatory taxes). As above, results are drawn
from models pooled pair-wise that allow parameter estimates to vary systematically
across communities.

To test the convergent validity of implicit prices, each implicit price difference
is parametrically bootstrapped directly from model results, following Krinsky and
Robb (1986), with p-values estimated from the empirical distribution following the
percentile method (Efron and Tibshirani 1993). This approach avoids the potential
for misleading statistical inferences related to inappropriate normality assumptions
or the use of non-overlapping confidence intervals (Poe et al. 2005). For illustration,
we test the equivalence of implicit prices for four attributes that are highly signifi-
cant in all four community models (Table 3) and are also of primary focus in land
use policy: open space isolated from developments (iso_open), open space adjacent
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Table 6 Hypothesis test results for implicit price differences: open space and development attri-
butesa,b

Burrillville Coventry Exeter

Coventry
iso_open 0.677 (0.453) – –
adj_open −0.073 (0.253) – –
size_dif −1.150 (0.274)∗∗∗ – –
dense_dif −53.05 (23.290)∗∗

Exeter
iso_open 0.514 (0.469) −0.163 (0.388) –
adj_open −0.353 (0.266) −0.281 (0.240) –
size_dif −0.177 (0.314) 0.974 (0.251)∗∗∗ –
dense_dif −19.48 (26.556) 33.58 (21.210)∗

West Greenwich
iso_open 0.299 (0.466) −0.379 (0.364) −0.216 (0.403)
adj_open −0.423 (0.267) −0.350 (0.224) −0.070 (0.246)
size_dif −0.400 (0.298) 0.750 (0.223)∗∗∗ −0.223 (0.265)
dense_dif −43.33 (23.893)∗ 9.72 (19.653) −23.86 (22.201)

a Implicit price differences are denominated in dollars and are calculated as the implicit price calcu-
lated for the community named in the row subtracted from the implicit price for the community named
in the column, for each attribute. For example, results suggest that the implicit price of iso_open in Bur-
rillville is $0.677 greater than that in Coventry. In all cases, implicit prices for iso_open and adj_open
are positive, and for size_dif are negative. As the implicit prices of size_dif and dense_dif are negative,
results must be interpreted accordingly
b Numbers in parentheses are standard errors, calculated using the parametric bootstrap of Krinsky
and Robb (1986) with 10,000 draws. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

to developments (adj_open), development size (size_dif), and development housing
density (dense_dif) (Table 2).11,12 Hypothesis tests are conducted for each commu-
nity pair. Results are shown in Table 6, along with point estimates of implicit price
differences.

In addition to traditional hypothesis tests presented in Table 6, we also pres-
ent an alternative set of hypothesis tests based on the method of equivalence test-
ing (Kristofersson and Navrud 2005; Muthke and Holm-Mueller 2004; Hanley et al.
2006a). Equivalence testing reverses traditional null and alternative hypotheses and
the burden of proof. More specifically, implicit prices are assumed different unless
hypothesis tests can demonstrate, with a chosen probability level, that the difference
is smaller than a specified tolerance limit � within which values are considered equiva-
lent (Kristofersson and Navrud 2005). For benefit transfer, � represents the maximum
difference (transfer error) permitted while nonetheless maintaining the equivalence
of predicted and “true” WTP estimated at the policy site (Muthke and Holm-Mueller
2004). For example, Muthke and Holm-Mueller (2004) test the equivalence of benefit

11 In all cases, marginal WTP estimates for iso_open and adj_open are positive, and marginal WTP
estimates for size_dif and dense_dif are negative. This is the expected result associated with positive
preferences for preserved open space and negative preferences for developed acres.
12 Hypothesis tests are not conducted for attributes that show uneven statistical significance across
communities, to avoid difficulties noted in Jiang et al. (2005), specifically, a failure to reject the null
hypothesis of implicit price equality due primarily to large standard errors associated with such attri-
butes. Attributes with uneven statistical significance across communities include indicators of wildlife
habitat quality for various species types (lg_mammal, sm_mammal, com_bird, uncom_bird, wet_sp),
and a dummy variable indicating the presence of low visibility developments (lowvis).
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Table 7 Equivalence test results and percentage differences in implicit prices: open space and devel-
opment attributesa

Burrillville (%) Coventry (%) Exeter (%)

Coventry
iso_open 57.61 – –
adj_open −11.50 – –
size_dif 54.48 – –
dense_dif 32.40
Mean Absolute Value Difference 39.00

Exeter
iso_open 43.73 −32.73 –
adj_open −55.60 −39.55 –
size_dif 8.36∗ −101.33 –
dense_dif 11.89∗ −30.33
Mean Absolute Value Difference 29.90 50.99

West Greenwich
iso_open 25.41 −75.96 −32.57
adj_open −66.55 −49.37 −7.04∗
size_dif 18.94∗ −78.09 11.55∗
dense_dif 26.46 −8.78∗ 16.54∗
Mean Absolute Value Difference 34.34 53.05 16.93

Absolute value of percentage transfer errors: means by communityb

Burrillville 34.41
Coventry 47.68
Exeter 32.61
West Greenwich 34.77

a Percentage differences are calculated as the difference in implicit price for a given attribute between
community pairs, divided by the baseline implicit price for the community in the column. For example,
the implicit price of iso_open in Burrillville is $0.677 greater than that in Coventry (table 6), a 57.61%
error compared to baseline WTP of $1.18 per acre in Burrillville. Equivalence tests are based on the
two one-sided t-test (TOST) method, with implicit price differences and estimated standard errors
(required to calculate test statistics) from table 6. Mean absolute value differences are not subject to
equivalence testing
b Calculated as the mean of the absolute value of all percentage differences in implicit prices (iso_open,
adj_open, size_dif, dense_dif), between the noted community and all other communities. This value is
not subject to equivalence testing
∗ Equivalence test rejects the null hypothesis that implicit price difference exceeds 40% limit of
tolerance, at p < 0.10

estimates for water quality improvements at tolerance limits of 20, 40, and 60% trans-
fer error, at a significance level of p < 0.05. Here, we use the standard two one-sided
t-test (TOST) method detailed by Schuirmann (1987) and Stegner et al. (1996) to test
the null hypothesis that the difference in implicit prices across community pairs is
greater than 40%; this is the median tolerance limit applied by Muthke and Holm-
Mueller (2004). A significance level of p < 0.10 is chosen for the test.13 Test results
are shown in Table 7, along with associated percentage differences in implicit price
estimates.

As an additional quantitative assessment of relationships between transfer error
and community similarity, we also estimate the correlation between differences in
implicit prices for land use attributes and differences in quantifiable indicators of

13 For pharmaceutical research, the typical tolerance limit is 20%, with a p-value of 0.05 (Kristofers-
son and Navrud 2005).
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Table 8 Correlations across community pairs: community indicators and differences in implicit prices

Attributes Pearson correlation coefficients

Difference in Housing Difference in Agricul- Geographical Dis-
Density and Differ- tural and Forest Den- tance and Difference
ence in Implicit Prices sity and Difference in in Implicit Prices

Implicit Prices (absolute value)
iso_open (acres open space
isolated from developments)

−0.8234 0.7078 0.5418

adj_open (acres open space
adjacent to developments)

−0.3703 0.6350 0.3593

size_dif (acres in housing
developments)

0.8144 −0.9741 −0.2384

dense_dif (housing density in
developments)

0.7201 −0.9057 0.4053

Mean Absolute Value of
Correlation Coefficientsa

0.6821 0.8057 0.3862

a Calculated as the mean of the absolute value of Pearson correlation coefficients for iso_open,
adj_open, size_dif and dense_dif, over each metric of community similarity

existing community land use. Housing density and agricultural and forest land den-
sity (see Table 1) are used as illustrative indicators of community land use. Pearson
correlations are estimated between differences in these indicators and differences in
implicit prices, across community pairs. As above, we consider the implicit prices for
iso_open, adj_open, size_dif and dense_dif (the same attributes in Tables 6 and 7). Cor-
relation coefficients are also estimated between the absolute values of these implicit
price differences and geographical distances (Table 1) between each community pair,
measured as linear distances (in miles) between the closest geographical points. The
latter analysis provides a measure of correlation between similarity in implicit prices
for land use attributes and a quantifiable indicator of geographical proximity. Results
are shown in Table 8.

The final assessment of community similarity and transfer error tests the conver-
gent validity of compensating surplus measures for selected land use policies. While
compensating surplus measures are among those used most commonly for cost bene-
fit analysis, and hence assessment of transfer error in these welfare measures can be
among the most relevant for applied benefit transfer, such assessments are often com-
plicated by the large number of policies that can be evaluated using results from most
choice experiments (Morrison et al. 2002; Jiang et al. 2005). To address this potential
complication, we follow Morrison et al. (2002) and select a relatively small number of
illustrative policy alternatives for which to assess compensating surplus transfer error.

Compensating surplus is estimated for three potential policy alternatives, follow-
ing the standard approach summarized by Boxall et al. (1996). In all cases, surplus is
estimated relative to a baseline of no development or conservation activity. The first
policy alternative for which compensating surplus is calculated includes the develop-
ment of a new 40 acre, 20 house site (i.e., size_dif = 40, dense_dif = 0.5). The second
alternative preserves 40 acres of open space isolated from developments (i.e., iso_open
= 40), with no development. The third alternative combines the changes in the first
two alternatives (i.e., size_dif = 40, dense_dif = 0.5, iso_open = 40). For each policy
alternative, the surplus difference is calculated for each community pair. Using the
same process applied to implicit prices above, compensating surplus differences are
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parametrically bootstrapped following Krinsky and Robb (1986), with p-values (for
the null hypothesis of zero difference) estimated directly from the resulting empirical
distribution using the percentile method (Efron and Tibshirani 1993).

6 Implications for site similarity and transfer error

The most immediate implication of model results is the relatively high degree of
convergent validity of choice experiment results across communities, at least from
a standard statistical perspective. Standard hypothesis test results are generally sup-
portive of the use of choice experiment results from study communities to forecast
marginal utilities, implicit prices, and compensating surplus measures in other Rhode
Island rural communities. As expected, equivalence tests are less supportive of trans-
fer validity, but still support transfer in some cases. The primary focus of this assess-
ment, however, is on the importance of site similarity for transfer validity. Here, the
analysis supports the similarity hypothesis; transfers are more appropriate between
communities that are more similar. The analysis also suggests that similarity in terms
of the policy context—here the similarity of land use attributes—is more critical than
geographical proximity.14

6.1 Utility parameters

With respect to the equivalence of utility parameters, we fail to reject the null hypoth-
esis of equal parameter estimates in four of the six community pairs. The two instances
in which we reject the null hypothesis (i.e., find evidence of differences in the utility
function) both involve the community of Coventry—a community distinguished by
a much greater population and housing density than any of the other communities
sampled (Table 1). A third hypothesis test involving this community (Coventry–West
Greenwich) narrowly misses rejection of the null hypothesis of parameter equality
(p = 0.12; Table 5).

In contrast, parameter estimates for Exeter and West Greenwich—neighboring
communities that are nearly identical from a land use perspective—show a high
degree of correspondence, with no evidence of significant differences. Geographical
distance alone, however, has less apparent impact, with utility parameters for the least
spatially proximate community (Burrillville) differing only from those of Coventry.
Moreover, of the three neighboring communities (Exeter, West Greenwich, and Cov-
entry), parameter estimates for Coventry are more likely to differ from those of other
communities—regardless of proximity.

6.2 Implicit prices

Hypothesis test results (Table 6) show a high degree of statistical correspondence in
implicit prices across community pairs. Of 24 individual WTP differences, only six
are shown to be statistically significant at p < 0.10 or better. Hence, results here are
generally supportive of the convergent validity of implicit prices across sites. This
corresponds to similar findings of Morrison et al. (2002), Van Bueren and Bennett
(2004), and Jiang et al. (2005) in the choice experiment benefit transfer literature, but
diverges from findings of Hanley et al. (2006b).

14 Barton (2002) finds similar results for the transferability of contingent valuation WTP estimates.
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With regard to the impact of community similarity, results for implicit prices mirror
those for utility parameters shown above. Five of the six statistically significant differ-
ences (out of 24 tested) involve marginal WTP to avoid additional acres or density of
housing developments in the more heavily-developed community of Coventry (i.e.,
the implicit prices of size_dif and dense_dif). Results suggest that Coventry residents
are willing to pay less to prevent increases in housing acres and density.15 Statistical
equivalence of implicit prices, however, cannot always be shown to be related to con-
text similarity; in some cases statistically valid transfers can be conducted across sites
that differ widely. We often fail to reject the null hypothesis of equivalent implicit
prices, even for more divergent communities in the sample (a positive finding for
benefit transfer). For example, marginal WTP for open space preservation (iso_open,
adj_open) cannot be shown to differ across communities, at least from a statistical
perspective. Such findings suggest that reliance on a small number of indicators of site
context similarity (e.g., housing density, agricultural and forest land density, geograph-
ical distance) may not always provide appropriate guidance regarding the statistical
equivalence of implicit prices.

As expected based on past findings (e.g., Hanley et al. 2006a; Kristofersson and
Navrud 2005) equivalence test results differ from those of traditional hypothesis tests,
with most tests (18 out of 24) failing to reject the null hypothesis that implicit prices
differ across communities (Table 7). That is, equivalence tests are less supportive of
transfer validity. These differences notwithstanding, test results suggest the general,
but not universal importance of site similarity for valid transfer. We reject the null
hypothesis of different implicit prices between Exeter and West Greenwich for three
out of four land use attributes (adj_open, size_dif, dense_dif)—a result that supports
widespread equivalence of implicit prices across these two similar communities. How-
ever, we also reject the null hypothesis for housing density (dense_dif) between the
much less similar communities of Coventry and West Greenwich, and for housing den-
sity and development size (size_dif) between communities of Burrillville and Exeter.
These latter results suggest that implicit prices can sometimes be equivalent, despite
differences in policy context.

Point estimate percentages of implicit price differences again suggest the impor-
tance of site similarity for transfer error. Percentage differences in implicit prices
for identical attributes, between different communities vary from 7.04 to 101.33% in
absolute value, with an average value of 37.37%. Coventry has the largest average
percentage transfer error across all implicit prices, with an average absolute value
error of 47.68%, compared to errors ranging from 32.61 to 34.77% in other com-
munities (Table 7). Geographical proximity alone plays a less clear role, however,
with average (absolute value) implicit price transfer errors involving the more distant
community of Burrillville (34.41%) similar to those involving both Exeter (32.61%)
and West Greenwich (34.77%). Further supporting the similarity hypothesis, the two
most similar communities in terms of both context and proximity—Exeter and West
Greenwich—show the highest degree of similarity in implicit prices. The absolute
value of implicit price differences between these two communities averages only
16.93%, smaller than any other community pair in the sample (Table 7). In contrast,

15 This result is intuitive if viewed from the perspective of the substantial amount of preexisting
housing stock. Compared to other communities in the sample, marginal increases in housing acreage
or density in Coventry are more trivial relative to the existing baseline—and hence residents are
willing to pay less to avoid such changes.
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the analogous percentage difference between the also neighboring but more distinct
communities of Coventry and West Greenwich is 53.05%.16

Pearson correlation coefficients (Table 8) still further support the intuition that con-
text similarity is related to transfer error; results suggest a high degree of correlation
between differences in indicators of community land use and differences in implicit
prices associated with land use attributes. Such patterns suggest that communities
that are more similar in terms of land use are likely to have implicit prices (for land
use attributes) that comport more closely. Correlation coefficients between housing
density differences and differences in estimated implicit prices range in absolute value
from 0.37 to 0.82, with a mean absolute value of 0.68. Particularly strong correlations
hold for implicit prices associated with housing acres (0.81), housing density (0.72)
and open space acres isolated from open space (−0.82).17 For example, the correlation
coefficient associated with iso_open (−0.82) indicates that greater positive differences
in community housing density are associated with greater negative differences in the
implicit price of open space isolated from developments.

Still larger correlation coefficients are found between differences in agricultural and
forest land density (acres/square mile) and differences in implicit prices (Table 8), with
the mean absolute value of correlation coefficients greater than 0.80. Strong negative
correlations are found between open land density and implicit prices for housing acres
(−0.97) and housing density (−0.91), with somewhat smaller but still strong positive
correlations with implicit prices for isolated (0.71) and adjacent (0.64) open space.
These results indicate that residents of communities that are more similar in terms
of the density of open land (agricultural and forest) also tend to have more similar
implicit prices for land use attributes.18 In contrast, Pearson correlations show less
clear evidence that geographical proximity influences transfer error, with three out of
the four estimated coefficients smaller than 0.5 in absolute value, and a mean absolute
value just over 0.38. This supports prior findings in assessments of non-choice exper-
iment benefit transfer that geographical proximity alone is insufficient to guarantee
validity (VandenBerg et al. 2001; Piper and Martin 2001).

Overall, results provide relatively strong evidence of the importance of site sim-
ilarity in the transferability of implicit prices. Indicators of policy context similarity,
however, appear to be more relevant than geographical proximity alone. While sim-
ilarity in agricultural and forest land density is on average most closely related to
transfer error for the four attributes of interest (Table 8), similarity in housing density
also shows strong correlations with transfer errors.

16 While the magnitude of an “acceptable” transfer error is typically determined by decision-makers
in the context of specific policy contexts (Shrestha and Loomis 2003), average errors found in the pres-
ent case are fairly modest compared to past findings in the benefit transfer literature (Rosenberger
and Stanley 2006). Moreover, a reviewer emphasizes that one would expect some point-estimate
divergence in implicit price estimates simply due to the inherent randomness in primary econometric
estimates.
17 Marginal WTP estimates for size_dif and dense_dif are negative; respondents are willing to pay
to prevent increases in housing acres and density. Results must be interpreted accordingly.
18 Results shown in table 8 also indicate that residents of communities with greater quantities of
agricultural and forest land tend to have higher marginal WTP for additional open space acres. These
findings are consistent with the idea of Tiebout sorting among Rhode Island communities based on
open space amenities (Tiebout 1956), and counter the standard assumption that residents of com-
munities with greater scarcity of certain attributes (e.g., open space acres) should be willing to pay
greater amounts to preserve these attributes.
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Table 9 Compensating surplus differences: open space preservation and development policiesa,b

Burrillville Coventry Exeter West Greenwich

Coventry
size_dif = 40 −81.81 (27.26)∗∗∗ – – –
dense_dif = 0.5
iso_open = 40 17.82 (23.71) – – –
size_dif = 40 −54.71 (28.40)∗ – – –
dense_dif = 0.5
iso_open = 40

Exeter
size_dif = 40 8.22 (30.71) 90.03 (25.17)∗∗∗ – –
dense_dif = 0.5
iso_open = 40 45.60 (24.99)* 27.78 (21.23) – –
size_dif = 40 28.80 (31.21) 83.51 (26.27)∗∗∗ – –
dense_dif = 0.5
iso_open = 40

West Greenwich
size_dif = 40 −19.45 (28.75) 62.35 (22.78)∗∗∗ −27.68 (26.84) –
dense_dif= 0.5
iso_open= 40 30.15 (24.24) 12.35 (20.31) −15.44 (22.03) –
size_dif= 40 −7.50 (29.47) 47.21 (24.21)∗∗ −36.30 (27.75) –
dense_dif = 0.5
iso_open = 40

a Compensating surplus differences are denominated in dollars and are calculated as the compen-
sating surplus for the community named in the row subtracted from the compensating surplus for
the community named in the column. Alternative specific constants (the intercepts) are included in
compensating surplus calculations
b Numbers in parentheses are standard errors. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

6.3 Compensating surplus

Hypothesis test results (Table 9) show a high degree of statistical correspondence in
surplus measures across communities. Of 24 illustrated differences in compensating
surplus, only seven are shown to be statistically significant at p < 0.10 or better. Of
these, six involve pairs with the more heavily-developed community of Coventry, and
incorporate some type of housing development (i.e., size_dif > 0, dense_dif > 0). For
the most similar communities (Exeter and West Greenwich), no statistically signifi-
cant differences may be found. Geographical proximity alone, however, has no clear
impact on the significance of compensating surplus transfer errors between communi-
ties, with four of seven statistically significant differences occurring between Coventry
and the closely proximate communities of Exeter and West Greenwich. All of these
results parallel findings for implicit prices reported above. In summary, compensating
surplus estimates are generally transferable across communities, and statistically sig-
nificant differences are more likely between communities with more divergent policy
contexts.

Interestingly, parallelism in results for implicit prices and compensating surplus is
not the norm in the choice experiment benefit transfer literature. For example, both
Morrison et al. (2002) and Jiang et al. (2005) find a high degree of equivalence in
implicit prices across sites, but find a fairly low degree of correspondence in com-
pensating surplus. Here, both implicit prices and compensating surplus show similar
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degrees of transfer validity (Tables 6 and 9) and reveal equivalent findings for the
importance of site similarity.

7 Conclusions

Model results suggest that standard guidance regarding the importance of site simi-
larity for transfer error is largely justified. Reliance on choice experiments for ben-
efits transfer does not invalidate the similarity hypothesis. Transfer errors between
communities are smaller and less likely to be statistically significant in cases where
environmental characteristics—here proxied by housing density and agricultural and
forest land density—are more similar. Residents of communities that are more similar
across land use attributes are more likely to have similar WTP for land use policies, and
hence WTP measures that may be transferred with greater confidence. For example,
results across the neighboring and nearly identical communities of Exeter and West
Greenwich differed to the smallest degree, with traditional hypothesis tests showing
no sign of significant differences in utility parameters, implicit prices, or compensat-
ing surplus estimates, and equivalence tests rejecting the null hypothesis of divergent
implicit prices for three out of the four attributes tested.

Results also suggest, however, that relationships between context similarity and
transfer validity may be more complex than is often assumed (cf. Hanley et al. 2006b).
Here, the importance of context similarity for transfer error appears to vary across
attributes. For example, similarity appears critical for the transferability of implicit
prices and compensating surplus measures involving development attributes (size_dif,
dense_dif), but appears somewhat less important for open space attributes (iso_open,
adj_open). In addition, while context similarity influences the validity of function-
based transfers, it is also possible to conduct some statistically valid transfers across
sites that are relatively dissimilar. Finally, geographical proximity does not appear
sufficient to justify benefits transfer when other attributes of the valuation context
are not comparable; for communities in close proximity but highly dissimilar in terms
of land use attributes, the traditional hypothesis tests are more likely to reject the
convergent validity of implicit prices.

The apparent complexity of relationships between metrics of site similarity and
transfer validity may be related to factors not addressed in the present analysis. For
example, while simple demographic and community structure indicators may not
always have clear influences on welfare estimates (Kline and Wichelns 1998), latent
factors such as attitudes (Jiang et al. 2005), shared experiences (VandenBerg 2001;
Rosenberger and Stanley 2006), and population attributes (Barton 2002; Morrison
et al. 2002; Morrison and Bennett 2004) have been shown to influence welfare differ-
ences across sites. Nonetheless, even in works that adjust for population, demographic,
and/or attitudinal characteristics, a substantial proportion of transfer error sometimes
remains (particularly in compensating surplus measures), in some cases even across
relatively similar sites (e.g., Jiang et al. 2005; Morrison et al. 2002). Although not
formally assessed here, potential interactions between site and population similarity
in choice experiment benefit transfer, and the potential benefits of adjusting for mea-
surable differences in associated metrics, represent a potentially significant area for
future work.

Results, of course, must be viewed within the context of the small sample of origi-
nal studies (4) from which they are drawn. It should also be emphasized that these
communities—all similar size communities in a single northeastern US state—are
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somewhat more similar overall than typical study and policy sites between which
benefits transfer is conducted. Hence, it is perhaps not surprising that the convergent
validity of welfare measures was largely supported by traditional hypothesis tests.19

Also, there are a number of quantifiable vectors across which sites may differ, only
a small number of which are addressed here. These caveats notwithstanding, model
results suggest that common intuition regarding the role of site similarity in ben-
efit transfer is for the most part appropriate, and holds for function-based, choice
experiment benefit transfers as it does for simpler, fixed-value transfers.
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